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CHANGING CLIMATE
CHANGING GRASSLANDS?
Chris Harris, noted natural photographer and
valuable contributor to the GCC, is about to publish
a widely anticipated collection of photographs of
the grasslands of British Columbia.

Spirit in the Grass: British Columbia’s Forgotten Landscapes is a
compelling visual journey into the stunning scenery and fragile
beauty of the interior’s grassland regions. Harris has incorporated
his passion for grassland wildlife, flora and fauna and dramatic
landforms into an unforgettable grassland odyssey.
The book’s photographs convey the beauty and value of the
grasslands in a way that words cannot. Each image shows the
ecological, historical and social importance of these spaces to
all British Columbians—and suggests the devastating loss that
would accompany their destruction.
To follow the creation of the book or to sign up for advance sales,
visit www.chrisharris.com/newsletter

Publication Agreement #40672540

In our next issue…
The Fall 2007 issue will focus on Stewardship Success
Stories. We encourage the submission of articles, photos
and other artwork. The submission deadline is September
14, 2007. For more information, please contact us at
250-374-5787 or gcc@bcgrasslands.org.
Please send your submissions to: BC Grasslands,
954A Laval Crescent, Kamloops, BC V2C 5P5
Fax: 250 374-6287

The Chopaka grasslands—located just west of Osoyoos—are part of the beautiful and fragile

The badgers of the Cariboo are celebrating their safer crossing

southern interior grasslands. A federal initiative is currently underway to research the possibility

and newfound fame thanks to the Cariboo Badger Project’s new

of establishing a national grasslands park in the South Okanagan and Similkameen Valleys. For

highway signage.

more information, visit www.pc.gc.ca/sols

MAIN PHOTO ROGER PACKHAM

PHOTO GWEN BARLEE

INSET PHOTO KATHERINE VAN SPALL

MAGAZINE OF THE GRASSLANDS CONSERVATION COUNCIL OF BRITISH COLUMBIA

The Grasslands Conservation
Council of British Columbia
Established as a society in August
1999 and subsequently as a
registered charity on December 21,
2001, the Grasslands Conservation
Council of British Columbia (GCC) is
a strategic alliance of organizations
and individuals, including
government, range management
specialists, ranchers, agrologists,
grassland ecologists, First Nations,
environmental groups, recreationists
and grassland enthusiasts. This
diverse group shares a common
commitment to education,
conservation and stewardship of
British Columbia’s grasslands.
The GCC Mission is to:
• Foster greater understanding and
appreciation for the ecological,
social, economic and cultural importance of grasslands throughout BC;
• Promote stewardship and
sustainable management practices
that will ensure the long-term health
of BC’s grasslands;
• Promote the conservation of
representative grassland ecosystems,
species at risk and their habitats.
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Message from the Chair
Dr. Michael Pitt

Planning for our Future Grasslands

This issue of BC Grasslands focuses on change. Certainly the
future holds many challenges for British Columbians, and not
just in terms of global warming. Population growth, altered
demographics and changing cultural attitudes will also dramatically affect the social landscape of our province. What kinds of
values will grasslands hold for future British Columbians?
Our previous chair, Maurice Hansen, wondered if these
unborn generations would continue to “drink from the purifying influence of natural landscapes?” I worry that succeeding
generations will have increasingly less exposure to natural landscapes, and might consequently desire ever more pavement for
their cars, ever more golf courses for their leisure, and ever
more resorts for their “pristine” parks.
What, then, can the GCC do to help shape the attitudes and
values of future generations? Our task would be much easier
if everyone in the future shared and pursued Aldo Leopold’s
land ethic, presented so logically and simply in his book Sand
County Almanac:
“All ethics so far evolved rest upon a single premise that the individual is a member of a community of interdependent parts. His
instincts prompt him to compete for a place in that community, but
his ethics prompt him to also cooperate. The land ethic simply
enlarges the boundaries of the community to include soils, waters,
plants and animals, or collectively: the land. In short, a land ethic
changes the role of Homo sapiens from conqueror of the land-

community to plain member and citizen of it. It implies respect for
his fellow members, and also respect for the community as such.”

Our challenge is to reach out to as many people as possible to
ensure that society as a whole adopts a land ethic, which will
inherently entail respect for grassland communities. The GCC
provides a structure and a place to share our collective vision
for this land ethic. Reaching out to society, however, requires
that each of us take personal responsibility for ‘preaching’ to the
unconverted or unaware.
Our recent fund-raising campaign borrowed from popular
culture by featuring a sharp-tailed grouse with the caption ‘So
You Think You Can Dance?’ Perhaps our individual campaigns
to proselytize can also borrow from popular culture by using
the technique of speed dating. Every day, each of us should ask
three people—good friends, casual acquaintances, or mere
passers-by—what they know about grasslands. Give them a
short speed sermon on the value of grasslands. Give them a
GCC membership application.
It’s unfortunate that many of us, steeped in science and bred
in bureaucracy, would likely be too embarrassed to share our
love and respect for grasslands so openly. Too bad. For if we, the
converted, are too embarrassed to speak for grasslands, then
how will future generations ever learn to respect and protect
British Columbia’s precious, natural landscapes? Planning for
our future grasslands requires that all of us speak out on their
behalf—today, tomorrow and at every opportunity.

Message from the Executive Director
Bruno Delesalle

As more and more people in both scientific circles and the general public are beginning to discuss climate change in real, as
opposed to theoretical, terms, the GCC continues to consider the
implications of the phenomenon. What will the impact be on
the grasslands of British Columbia? Should we be concerned?
There are numerous opinions and perspectives about how
climate change will alter our province. At first glance, the theories and projections appear to be good news for the grasslands
of BC and for the GCC. Many scientists, including our feature
writers Richard Hebda and Michael Pitt, have articulated that
climate change will almost certainly cause the grasslands of
British Columbia to expand beyond the 0.8 percent of the land
base they currently occupy. Logic would seem to dictate that the
growth of grasslands is good for the GCC—the silver lining
edging the black cloud of global warming.
It is, however, a grave misconception to assume that the
expansion of BC’s grasslands is being heralded with joy by the
GCC and all other parties concerned with grassland conservation and stewardship. One cause for concern is that the percep2
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tion that grasslands are expanding may justify the loss and
facilitate the “sacrifice” of BC’s most rare and vulnerable
grasslands, particularly in areas of high demand, such as the
low elevation grasslands of the Thompson, Okanagan, Fraser
Canyon and the Kootenay Trench.
As well, since no one knows the extent or rate of change
global warming will induce in our ecosystems and environment, we can only speculate and model grassland responses to
change at this point.
Based on current models of rapid change—significant
alterations of climate within 50 to 80 years—grasslands will
begin to expand northward and up hillsides to higher elevations. The hypothesis creates more questions than it answers.
Will grassland plants tolerate rapid climatic change or will there
be significant plant community and structural changes? Will
invasive plants swarm our grasslands at accelerated rates due to
the excessive stress on plants and ecosystems? What impact will
this have on wildlife, particularly threatened and vulnerable
…continued on page 6

GCC in Brief

Education and Outreach
2007 Symposium
Planning for Change

Each year, the GCC organizes a symposium or
workshop to bring together its members, partners and other concerned parties for the purpose
of discussing grassland issues in an intelligent
and constructive manner. As our memberships
and partnerships span a wide range of interests
and opinions, our annual conferences are always
engaging, well-attended and worthwhile.
This year, the GCC has chosen to focus on
development issues surrounding grassland communities in the Okanagan region by holding the
symposium in Kelowna on June 7 and 8, 2007.
The grasslands in British Columbia are disappearing at an alarming rate due to a lack of
understanding about the positive and constructive long-term benefits of environmentally
responsible communities. The GCC believes our
symposium will stimulate a necessary dialogue
about smart growth and sustainable development.
The symposium will begin on Thursday, June
7, with a field tour of local grasslands followed
by an opening wine and cheese reception. Friday,
June 8, will be a day full of information, discussion and enlightenment and will feature the
Honourable Mike Harcourt as the keynote speaker for the event. Mr. Harcourt has been involved
in a number of different conservation and landuse planning projects throughout his career; his
address will provide a framework for our conference that will underline the importance of balance and sustainable planning in our province’s
grassland communities.
The symposium will be held in conjunction
with our annual general meeting on June 9,
2007. For more information about our symposium or to register for the event, visit our website
at www.bcgrasslands.org.

BC Grasslands Website

The GCC’s work in the media provides the crucial link between our organization, our
partners—ranchers, consultants, academics and
concerned citizens—and the general public.
The articles published by the GCC in print and
on-line engage the students, farmers, ranchers
and concerned citizens of the province in crucial
debates about the future of agriculture and
ranching while increasing the profile of pressing
issues like invasive plants, forest encroachment
and urban development.
In order to reach an even wider audience in
2007, the GCC is updating its current website
with the specific goal of creating a section on the
site exclusively devoted to grassland stewardship.
The website will be enhanced by the inclusion
of the grassland stewardship section as it will
provide a simple but comprehensive overview
of the ranching industry, grassland stewardship,
land management practices and governance in
BC. Through the course of our work, the GCC has
recognized a need to provide British Columbians
with user-friendly information about grassland
stewardship and grassland management practices—its importance, its breadth and its scope.
The section will compile relevant data from a
variety of sources to provide educational text
and imagery that will create a platform upon
which discussions about the role of stewardship
in BC can be based.
Public Service Announcements

Over the course of 2006, the GCC has been working hard on an exciting and dynamic series of
public service announcements (PSAs) featuring
two soon to be unforgettable animated characters. The calf and the curlew will become the
GCC’s ambassadors after their starring roles in a

Invitation to Symposium
The GCC will be holding its AGM, directors meeting and
symposium from June 7 to 9, 2007 in Kelowna, BC.
The event will feature Mike Harcourt as keynote speaker.

The calf and the curlew touch nose and beak, and
prepare for their new roles as ambassadors for the
GCC and for the grasslands of BC.

pair of PSAs designed to address fragmentation
and development and invasive plants.
The calf and the curlew will enhance the
profile of the GCC and the issues it seeks to
address through their adventures on television
screens across the province. Each character has
been carefully selected to represent two very
important components of the grasslands—the
ranching industry and species at risk. Stay tuned
for the calf and curlew, coming soon to a television near you!
BC Grasslands Magazine

BC Grasslands magazine has been the flagship of
the GCC since its creation in 2001. The magazine
provides a forum for the variety of people and
perspectives that make up the fabric of our
grassland communities and each issue seeks to
address the ideas that matter to our membership, our partners and our program providers.
The dual-pronged approach of conveying our
message through both print and on-line media
enhances the profile of the GCC and increases
public awareness about pressing issues like stewardship initiatives, the perils facing the ranching
industry, subdivision and development of grasslands, and invasive plants.
Upcoming themes for BC Grasslands
magazine include:
• Stewardship Success Stories;
• The Economy of Grass;
• Grasslands of BC and Beyond; and
• Planning in Action.
Visit our website at www.bcgrasslands.org to
learn more about submitting your story idea to
BC Grasslands magazine.
Amber Cowie
Education and Outreach Coordinator
amber.cowie@bcgrasslands.org

For information on how to register, email
amber.cowie@bcgrasslands.org or call 250.374.5787
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GCC in Brief

Grassland Stewardship and Sustainable Ranching Program
Off-Road Vehicle Coalition

The last year has been an anxious one for the OffRoad Vehicle (ORV) Coalition as we have been
awaiting a response from government to our recommendations regarding legislation for off-road
vehicles. The coalition has met with MLAs and
ministers to ensure that the provincial government reviews the recommendations put forward
and enacts this important legislation within the
timeframe they had previously promised.
The ORV Coalition still needs support from
local organizations and individuals to help
these recommendations become a reality. If you
would like to support the coalition’s recommendations, please download and sign a memorandum of support from www.orvcoalitionbc.org/
36301.html and fax or mail it back to the location provided on the form.Your support is part
of a tremendous movement towards better ORV
management in BC, and will benefit both society
and the environment in many ways.
Planning for Change Initiative

The Planning for Change Initiative—a product
of the GCC’s Fragmentation and Development
of BC’s Grasslands Project—promises to be
an important new direction for our Stewardship
Planner Tasha Sargent, and for the GCC as a
whole. In 2005, the fragmentation and development project determined that urban communities in BC’s grasslands currently lack the information and appropriate tools to stop the fragmentation and development of grasslands or to
achieve effective conservation of these endangered ecosystems.
The Planning for Change Initiative aims to
provide municipal, regional, provincial and First
Nations’ governments with the tools and information to develop a strategy for preventing the
fragmentation and development of priority
grasslands within their boundaries. Throughout

2007, the GCC will be holding one day solutionoriented workshops in several locations to provide municipal and regional planning staff with
priority grassland mapping tools, conservation
targets and planning tools available to them
(such as the Green Infrastructure and Sensitive
Ecosystems Bylaws Toolkit and conservation
covenants) and to set the scene for discussion,
solutions and relationship building between the
agencies and the GCC.
The first workshop was successfully held on
March 8, in Vernon for the city and its surrounding districts, and the second will be held in
Kamloops in May. These workshops will be facilitated by Deborah Curran and Holland Barrs
Planning Group in conjunction with the GCC.
Several more workshops are planned in and
around grassland communities throughout BC.
An additional component of the Planning for
Change Initiative is involvement with several
other partners in the Okanagan Collaborative
Conservation Program (OCCP). Modeled after
both the successful South Okanagan
Similkameen Conservation Program and the
East Kootenay Conservation Programs, the OCCP
aims to provide the north and central Okanagan
with a venue for collaboration and information
sharing between conservation groups, government, industry and concerned individuals who
all have a stake in how the Okanagan valley is
changing. The OCCP has just recently completed
its prospectus and is in the process of signing on
partners. The GCC is a founding partner and will
continue to maintain a role in the facilitation of
the OCCP.
Conservation Covenants

The GCC has been collaborating with several
conservation organizations, land trusts, and the
Agricultural Land Commission (ALC) to streamline guidelines for developing conservation
covenants on ranchlands.
The key issue for many
conservation groups is the
establishment of covenants
on ranchlands that protect
native forage, agricultural
values and ecological values
Planning for Change workshops are being held in grassland
in perpetuity, thereby procommunities throughout BC to provide planners with tools and
tecting agricultural lands
information about building in grasslands, as well as to foster
and ecological values from
important relationships with the GCC. For more information,
fragmentation and development. Although the “perpecontact Tasha Sargent at 250.374.5787.

I I I I I I I I
Information about Workshops
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tuity” clause is currently a challenge for the ALC,
some progress is being made to ensure a higher
success rate in the approval process for
covenants on agricultural lands. This is yet to be
tested in the field. Further work is anticipated in
the coming months with the ALC, NGOs and the
ranching community.
Best Management Practices for
Motorized Recreation Pocketbook

The Best Management Practices (BMP)
Pocketbook—a guide to safe and sustainable
motorized recreation—has received incredible
support and recognition from riders, government and conservation groups. Many groups
have committed funds to have additional
pocketbooks printed for distribution, including
the Ministry of Tourism, Sport and the Arts;
Ministry of Forests and Range; Ministry of
Agriculture and Lands; ATV/BC and the BC
Snowmobile Federation, as well as many more.
Our goal is to have this booklet available and
well known to all riders in British Columbia, as
well as to riders from neighboring provinces
and states. It is an exceptionally important tool
in our ongoing efforts to educate recreationists
to become better stewards of the land.
Mountain Biking in BC—a Provincial
Strategy

In 2006, the GCC was actively involved in a focus
group that was formed to help the provincial
government create a strategy for mountain biking in British Columbia. The GCC’s main role was
to ensure that sensitive grasslands were protected from irresponsible riding. The issue of grassland management was addressed within the pilot
strategy that the province unveiled last fall
through the adoption of the International
Mountain Bicycling Association (IMBA) Trail
Standards.
A pilot project will begin in a grassland region
in the Cariboo this summer and it will be monitored by the GCC to ensure it meets the necessary requirements to protect the sensitive soils
and plants on grasslands.
Tasha Sargent
Stewardship Planner
tasha.sargent@bcgrasslands.org

Grassland Monitoring Manual for
British Columbia—A Tool for Ranchers

Danielle Toperczer
Stewardship Agrologist
danielle.toperczer@bcgrasslands.org

BELOW

There are some exciting changes brewing within
the GCC. Our stewardship and sustainable ranching program is now split into two program components: grassland stewardship and stewardship
planning.
Tasha Sargent is now the GCC Stewardship
Planner and will be delivering the Planning for
Change Initiative. Tasha will focus on land use
planning issues and extension to regional, local
and First Nations governments while continuing
her work on the ORV Coalition file and the
Agricultural Land Commission (ALC).
Danielle Toperczer is now the GCC Stewardship Agrologist, and will focus on grassland
stewardship issues and activities including the
completion, delivery and extension of the
Grassland Monitoring Manual to the ranching
sector. In addition, Danielle will pursue other
stewardship activities, including stewardship
incentives and working with the GCC board on
defining the GCC’s future role in the stewardship
of BC’s grasslands.

Rancher Klaus Preckel and the GCC’s Danielle Toperczer try to stay warm while field testing the

grassland monitoring manual at the OK Ranch in the south Cariboo in September 2006.

PHOTO BRUNO DELESALLE

In partnership with ranchers, provincial government agencies agrologists, ecologists, range
professionals and academia, the GCC is developing a qualitative tool for ranchers to assess
grassland condition and trend.
The goal of this project is to produce the
Grassland Monitoring Manual for British
Columbia: A Tool for Ranchers, a practical and
easy-to-use tool produced for and endorsed by
the ranching community. By using this tool,
ranchers will become more informed about the
desired outcome of monitoring plant communities on their range. The manual will also help
ranchers to mitigate habitat degradation, loss of
forage, soil erosion and invasive plants.
Extensive field testing, workshops and refining
of this tool is complete for the sagebrush grasslands in the Okanagan, Thompson and Cariboo;
fescue grasslands in the Nicola, Thompson and
the East Kootenay, and the upper grasslands of
the south Cariboo. A final manual will be ready
for design and layout later this year.
As well, the GCC has begun to implement a
communication and extension plan to reach and
inform members of BC livestock associations,
BC Cattlemen’s Association and Ministry of
Forests and Range staff at regional and district
offices.

With support from partners, such as the BC
Cattlemen’s Association, Ministry of Forests and
Range; Ministry of Agriculture and Lands;
Ministry of Environment, Society for Range
Management, BC Agriculture Council, Beef Cattle
Industry Development Fund, and the Tula
Foundation, the GCC will build on existing infrastructure to develop and implement formal
training and extension to ensure the successful
delivery of the long-awaited manual. This is an
exciting year for the project and we look forward
to providing ranchers with a viable tool to assist
in the management of their grasslands and
range.
“An important part of the GCC mandate is to
keep working ranches working,” said Bruno
Delesalle.“Ranchers are stewards of 94 percent
of BC grassland. It behooves us—no pun intended—to ensure that ranchers have the tools to
remain viable, competitive and effective in the
management of BC’s grasslands.

Staff Structural
Changes

BC GRASSLANDS
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GCC in Brief

Conservation of Grasslands Program
Priority Grasslands Initiative

The blue grouse is known for its deep and resonant mating call—often called the ventriloquistic courtship
call. The male positions himself inside a hooting log during early spring and uses the echoing effect to carry
his impassioned plea for kilometers.

Message from the Executive Director

Next Steps

As efforts to determine priority areas for the
North Okanagan and Thompson-Nicola regions
move forward, Richard and Graham will be
working with the regional committees and contacting local agrologists, ecologists, wildlife biologists, First Nations, naturalists, ranchers and
other resource and land-use professionals for
their expertise. The GCC looks forward to integrating this knowledge into the much needed
analysis. Plans are already underway to extend
the results of this initiative to local, regional,
provincial, federal and First Nations governments as well as to the non-government and
industry sectors through the Planning for
Change Initiative.

The GCC would like to

from page 2

express its deep gratitude to

Richard Doucette
Conservation Planner
richard.doucette@bcgrasslands.org

you so much—this project

Graham MacGregor
GIS Coordinator
graham.macgregor@bcgrasslands.org

your expertise.

species that depend on specific grassland communities? Will they adapt or perish? Will water
availability change? How will this affect livestock
and ranching?
Climate change is no longer a theoretical construct bandied about in labs and field reports.
The cascading effects of a global shift in temperature will alter the work being done by the GCC
and the very landscape we seek to protect.
The mandate of BC Grasslands magazine is to
provide a forum for grassland conservation and
stewardship discussions and to provide a platform for presenting diverse perspectives while
facilitating solution-oriented dialogue. This issue
is an important first step to addressing the issue
of climate change and its impact on grasslands,
the province of British Columbia and the work of
the Grasslands Conservation Council.
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Ordell Steen, Dennis Lloyd
and Carmen Cadrin for their
dedicated and valuable
contribution to developing the
methodology that forms the
foundation of our Priority
Grasslands Initiative. Thank

would not be possible without

PHOTO KEN MACKENZIE

Much progress has been made on the Priority
Grasslands Initiative in 2006 and 2007—the
GCC will soon be in a position to determine the
priority areas for the North Okanagan and the
Thompson-Nicola grassland regions. The purpose of the initiative is to identify high value priority grasslands in each of the major grassland
regions across BC and to build upon the provincial grassland mapping project completed by the
GCC in 2004. With the creation of a new
Conservation Planner position in late 2006—
designed to aid in the extension and delivery of
the initiative—the project is proceeding at an
accelerated pace.
While Graham MacGregor will continue conducting GIS analysis and mapping for the initiative, the GCC’s new Conservation Planner,
Richard Doucette, will focus his attention on
communication and liaison with government,
stakeholders and other parties. The provincial
technical advisory committee (PTAC) has been
working hard at finalizing the methodology and
it is now near completion. Committee members
deserve a big thank you for their hard work.
Regional committees have been established
within the North Okanagan and ThompsonNicola areas and they will be involved in supporting the regional analysis and the integration
of local stakeholder input.

Success Stories

Bridge Creek Estate —

An Interview with
Don Savjord
Amber Cowie, Education and Outreach Coordinator

Though Don Savjord has been employed
on and off for nearly 30 years at Bridge
Creek Estate, owned by the Cecil family in
100 Mile House, it was only in 1994 that
he accepted a full-time position as ranch
and property manager. Since then,
Savjord’s commitment to healthy and
sustainable land use practices has caused
the ranch to become a leader in the field
of land, water and grassland stewardship
initiatives.
In 2001, a wetlands preservation
project undertaken in partnership with
Ducks Unlimited Canada (DUC) was recognized by the BC
Cattlemen’s Association (BCCA) when Bridge Creek Estate was
awarded the BCCA Environmental Stewardship Award.
For Savjord, the plaque was only part of the rewards the
ranch gained from its partnership with DUC.“It was wonderful
to receive that award from the Cattlemen, partly because it’s a
pure nominated award from your peers,” said Savjord.“But it
was even better to hear that the birders who
went in there after we put up the fences counted 143 different species—our work helped the
bird count to rebound.”
Stewardship has long been the driving ethos
of the Bridge Creek Estate ranch. Its 2,500 acres
are directly situated on the banks of the Bridge
Creek watershed and as Savjord has learned,
with great geography comes great responsibility.
Shortly after Savjord became property manager, a series of
factors—including the cattle causing serious damage to the
creek beds and riparian areas in the watershed—threatened the
ranch’s reputation as good stewards.“We were faced with the
possibility of assuming liability for a lot of environmental damage and there was so much talk going around about incidents
like Walkerton,” said Savjord.“As well, our cattle were not gaining as they should have been. It was time for us to do something. Luckily, it was one of those moments where some really
positive things came out of a negative situation.”
As Savjord worked to form partnerships with organizations

like DUC, Forest Renewal BC (FRBC), as well as local businesses, high school/environmental groups and various government
agencies, he realized the importance of cooperation and education in the field of land stewardship.
“The more you speak to people—your neighbours, other
ranchers, members of the Cattlemens’ association—the more
you learn,” said Savjord.“There is a cross-fertilization of ideas
that’s so important.”
Due to his willingness to learn and engage with other stewards, Savjord was successful in restoring the riparian zones and
mitigating further damage to the water supply. In the process of
doing so, Savjord realized the inherent flaw in land use planning
in British Columbia.“There are so many penalties for doing
things wrong,” said Savjord.“But so few incentives for doing
things right. Our actions were not just helping our cattle or our
ranch; they were creating benefits downstream as well.”
Being invited to attend a tour of Sheep Creek in the south
Cariboo, organized by the GCC, was a “real eye-opener” for
Savjord. He said the event once again underscored the importance of discussion among all stakeholders in grassland regions.

PHOTO BRUNO DELESALLE

“Our actions were not just helping our
cattle or our ranch; they were creating
benefits downstream as well.”
The tour prompted Savjord to begin a new grazing routine
with his cattle to protect the grasslands of the ranch and to
increase the weight of his herd. His more intensive grazing
practices have met with great success, effectively doubling the
number of cows on his land. Of course, when working with cattle, there are always a few hurdles to jump through.
Though they eventually came around to the change in their
routine, in the early stages of his field rotation, Savjord ran into
problems when he tried to change his cow’s ingrained grazing
habits.“Cows are like kids sometimes,” said Savjord.“You can’t
feed them ice cream all day long and then tell them to eat their
vegetables at dinner. It just doesn’t work so well.”
BC GRASSLANDS
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Antelope-brush
in British
Columbia
Dr. G.G.E. Scudder, Department of Zoology, University of British Columbia
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lands. There is still some left on private lands, and the South Okanagan
Stewardship project, Action for Antelope-brush, is attempting to keep the
population intact by encouraging landowners to understand both the value
and the fragility of this plant community.
In 2003, only 18 percent of the extant antelope-brush-needle-and-thread
grass community in the south Okanagan was in protected status with most
of the remaining population (343 hectares) protected by The Nature Trust
of BC (TNT). Since then TNT has added a further 64.77 hectares near
Vaseux Creek.
The conservation of the community is very important as 88 species at
risk occur in the south Okanagan in this plant association. Included are 33
invertebrates, 32 vertebrates and 23 plant species. Fifty-eight taxa are
provincially red-listed, and 30 are blue-listed. Eighteen of these taxa are
also federally listed: one extirpated, five endangered, four threatened and
eight of special concern. The extirpated species is the pygmy short-horned
lizard (Phrynosoma douglasii), for which there has been no credible sightings for over half a century.
I have documented that over 104 species of rare invertebrates are confined to this antelope-brush community in the south Okanagan, with at
least 72 of these occurring nowhere else in Canada. The Behr’s hairstreak
(Satyrium behrii) is a federally listed threatened butterfly that is totally
dependent on antelope-brush for the larval food plant. Because the estimated minimal dispersal distance for the adult butterfly is slightly over one
kilometer, the fragmentation of the antelope-brush patches is of major conservation concern. Other insects that are rare and confined to antelopebrush patches are the plant bugs Aurautiocoris cuneotinctus, Deracocoris
fulgidus, Phytocoris purshiae, the minute pirate bug Anthocoris whitei, and
the lacebug Gargaphia opacula. These are very small insects, with probably
less dispersal ability than a butterfly.
Any further elimination of the fragmented antelope-brush community
will certainly further endanger these and many other species. It is hoped
that by following the recommendations of the Okanagan Shuswap Land
Reserve Management Plan (LRMP), the fragments of this community
remain will be saved and conserved.
Dr. Geoff Scudder is a professor in the Department of Zoology at the
University of British Columbia.
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Antelope-brush (Purshia tridentata), often also called bitter-brush, is a
member of the Rosaceae family. It is a deciduous shrub, one to two meters
tall, with an erect stem and ridged branches. The silvery, dark greenish, one
to two centimeters long leaves are wedge-shaped, with a three-toothed tip.
The shrub is in bloom in early spring, with the solitary flowers being yellowish-cream in colour, and the fruits being large achenes. The seeds are
black, and pear-shaped, and in the South Okanagan are dispersed by the
Great Basin pocket mouse (Perognathus parvus olivaceous).
In British Columbia, antelope-brush occurs primarily in two provincially
red-listed plant communities, namely the antelope-brush-bluebunch
wheatgrass (Pseudroegneria spicata) community in the southern Rocky
Mountain Trench, and the antelope-brush-needle-and-thread grass
(Hesperostipa comata) community in the south Okanagan. The antelopebrush-bluebunch wheatgrass community in the southern Rocky Mountain
Trench is a dry shrub-steppe, valley bottom and lower slope community
found on crests and slopes—sometimes in an open, savannah setting of
ponderosa pine (Pinus ponderosa) and Douglas-fir (Pseudotsuga
menziesii). Much of this community has been lost to urbanization, golf
course development and intensive agriculture. There has also been loss to
forest encroachment as a result of fire suppression. Unlike Okanagan habitats, the Rocky Mountain Trench habitats do not face immediate and overwhelming threats and they also do not harbour the same diversity of rare
species.
The antelope-brush-needle-and-thread grass community in the South
Okanagan Valley occurs in the valley bottom. It thrives on soil derived from
windblown sand and the sand and gravel deposited by the melt water of
the Ice Age glaciers. Because these glaciers did not extend far south in
Washington state, this particular community is very limited in area, and is
severely threatened by urban and agricultural development. By 2001, only
39 percent (3900 hectares) of this community in British Columbia was left
from an estimated 10,050 hectares in 1800, with less than nine percent
remaining relatively undisturbed. Over the last few years, the community
has been disappearing at the rate of over two percent (90 hectares) per
year.
Recent fires in the south Okanagan in the last few years have also caused
additional losses. These losses may be temporary, although the community
is very slow to regenerate. Most of the antelope-brush still remaining
occurs on First Nations reserves, with very little left on provincial or federal

Fauna

Cariboo Badger Project
Roger Packham and Corinna Hoodicoff, Cariboo Region Badger Project

PHOTO ROGER PACKHAM

The T. t. jeffersonii subspecies of the North American
badger (Taxidea taxus) is considered endangered by
the Committee on the Status of Endangered Wildlife
in Canada (COSEWIC) and is red-listed in BC.
Recent estimates suggest that there are fewer than 300 badgers
remaining in British Columbia. Factors that have contributed
to the decline of badger populations include highway mortality,
trapping and persecution, loss of prey species, and habitat loss
and degradation. Habitat in the province that is suitable for
badgers mainly occurs in the drier ecosystems including grasslands and dry forests.
Badgers are grassland carnivores that live in burrows and
specialize in hunting rodents that are often viewed as pests on

agricultural land, such as ground squirrels, pocket gophers, and
marmots. Badger burrows play a key role in providing shelter
for other grassland-dwelling species, like the burrowing owl and
the gopher snake, which are also considered rare in the
province.
The Cariboo represents the northern extent of badgers in
North America, but until recently, badgers were thought to be at
low densities in the Cariboo region because it is the periphery
of their range. Surveys in 2003, however, indicated that there
BC GRASSLANDS
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were more badgers in the Cariboo region than had been originally believed. This observation helped to initiate the Cariboo
Region Badger Project.
The general objectives for the Cariboo Region Badger Project
are to determine the extent of badger activity and to collect ecological information about the animals living at the periphery of
the range to support future recovery activities in the region. Our
specific objectives for the project are to:
1. Raise local awareness of badgers and their habitats in the
Cariboo region.
2. Locate burrows and describe badger habitat in the Cariboo
region to protect important areas on Crown land.
3. Develop a viable method to remotely monitor badger population using genetic fingerprinting.
4. Estimate home ranges and movements of badgers across
the Cariboo region.
To meet these objectives, we collected burrow locations and
observations of animals reported by the public and collected
hair (snagged and shed) for DNA fingerprinting. We are also
working towards establishing protection for burrow concentrations and key habitats on Crown land. Using this information,
we were able to identify individual badgers and to estimate
their home range areas and movements for a better understanding of badger ecology in the region.
Between 2003 and 2005, we recorded a total of 680 burrow
and badger sightings in the Williams Lake and south
Cariboo areas. We proposed that 12 areas on Crown land be
protected, for a total area of 797 hectares, and we developed
best management practices to improve or maintain habitat
conditions.
Using DNA fingerprinting from hair we collected, we were
able to identify 37 badgers (21 males, 14 females, two undeter-

mined) at a total of 207 burrows. In the allotted time frame, five
of these badgers were killed: one accidental trapping, three
highway mortalities, and one suspected road mortality. In 2006,
an additional five badgers were killed on Highway 97 between
150 Mile and 100 Mile House.
In 2005, at least one family group of five badgers was documented with some certainty so it appears that badger populations are increasing in the Cariboo. We were able to calculate
home range areas for 17 badgers. The largest home range
calculated was 1,280 kilometers occupied by male badger M008
and the next largest was 190 kilometers occupied by male
badger M005. Badgers are moving up to 65 kilometers from one
burrow to another. We found that badgers are using large home
ranges as in other regions of the province, and that while
badgers (and their burrows) are more abundant in grassland
areas, they also use openings in agricultural fields and openings
in the forests such as dry knolls.
In the summer of 2007, the Ministry of Environment will
be working in partnership with a graduate student from
Thompson Rivers University (TRU) and several funding
sources to complete more detailed studies of badgers in the
Cariboo. Badgers will be outfitted with radio transmitters to
better determine movement corridors, population size and to
determine where badgers cross Highway 97. If we can reduce
the numbers of badgers being killed on Cariboo highways
then we anticipate additional increases in the badger population.
Roger Packham is a Senior Ecosystems Biologist with the
Ministry of Environment in the Cariboo-Chilcotin;
Corinna Hoodicoff is a biologist with Summit Environmental
Consultants Ltd. in Vernon.

ECOLOGICAL GOODS AND SERVICES
In a world where the value of almost everything can be

Columbia talking about ecological goods and services,” said

determined by a dollar sum, maybe it is time to start thinking

Dr. Wendy Gardner, professor of range ecology at TRU. “Each

about one of the most precious—yet previously unmeasured—

sector has different challenges to face and we wanted to help

resources as a commodity as well. If we assign a dollar value

them gather information about building a model for ecological

to clean air and open spaces, will they be held in higher

goods and services in BC.”

esteem?

The theory of ecological goods and services—also called

In 2006, two major conferences were held to gather together a

natural capital— is an idea that is rapidly gaining purchase in

number of stakeholders from across Canada to discuss the

agricultural, environmental and government sectors. Though

implications of developing a framework in which the values and

economic terms are one way to indicate the worth of an

benefits produced and inherent in natural processes are given

object, idea or practice, applying dollar sums to environmen-

an economic value: the National Symposium on Ecological

tal initiatives is a compelling argument—particularly when the

Goods and Services—held in Winnipeg, Manitoba in February

potential of clean air projects, land-use policy or sustainable

2006—and the Ecological Goods and Service Workshop held at

development could be measured in real, rather than abstract,

Thompson Rivers University (TRU) in Kamloops, BC in

terms when presented in corporate or political sectors.

November 2006.
“We wanted to get people from the production sectors of British
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For more information, go to
www.agr.gc.ca/pol/egs-bse/index_e.php.

Across the Province
UBCM
OCTOBER 23 TO 27, 2006
VICTORIA BC
In October, the GCC attended the Union of BC Municipalities (UBCM)
convention in Victoria to raise our profile and to increase awareness and
support for some of our important initiatives. The GCC and its partners
provided materials on the Green Infrastructure and Sensitive Ecosystems
Bylaws Toolkit and the Off-Road Vehicle Coalition prior to and at the convention, and discussed the Off-Road Vehicle Coalition and Planning for
Change Initiative with several key municipal and regional representatives.
The GCC will continue to attend this event each year, as working with local
and regional governments is the key to the success of many of the GCC’s
programs. www.civicnet.bc.ca

PINE BEETLE SEMINAR
April 19, 2007
Kamloops, BC
For information and registration, please contact Nancy Portman at the
Kamloops BCMAL office at 371-6052. Please register by 12 p.m. on
April 12. The seminar will address the challenges and opportunities for
managing the post-beetle landscape.
Knowledgeable speakers from industry, government, university and First
Nations will present their views, with opportunities for questions from the

Invasive Plant Council of BC Conference
JANUARY 23 TO 24, 2006
RICHMOND, BC
Though an unexpected volume of rain nearly caused the roof of the conference’s venue to cave in, the Invasive Plant Council hosted a successful
series of seminars, discussions and sessions throughout the course of its
annual conference. The conference was centred around the theme of horticulture and its role in both introducing and preventing invasive plant
species in our province. www.invasiveplantcouncilbc.ca

British Columbia Range Management School
FEBRUARY 27 TO MARCH 15, 2007
VARIOUS SITES
The BC Cattlemen’s Association hosted its annual full day Range
Management Schools in six different locations across the province, where
producers were encouraged to attend to learn more about rangeland
practices and how their appropriate application can improve profitability.
“The event was well-attended, well-organized and objectively presented,”
said GCC board member Jim White.“Overall, it was a very worthwhile
workshop.” www.cattlemen.bc.ca

Land Trust and Stewardship Seminar Series
MARCH 16 TO 18, 2007
COWICHAN, BC
This year’s seminar series focused on a 10 year celebration of BC’s conservation success. The seminar was held at Vancouver Island’s Cowichan
Outdoor Education & Conference Centre. Tasha Sargent presented on the
GCC’s Planning for Change Initiative and participated in a panel discussion to promote the Green Model Bylaws Toolkit.
www.landtrustalliance.bc.ca/seminarseries.html

BC Interior Stewardship Workshop
MARCH 29 TO 30, 2007
KAMLOOPS, BC
Each year, the Fraser Basin Council hosts this two day event to encourage
stewards to share their stories, celebrate their successes and discuss their
challenges. Find out more at

audience. Please join us in learning more about the pine beetle and you.
Multi-agency event, hosted by The Society for Range Management.

Federation of BC Naturalists Conference
MAY 4 TO 6, 2007
VERNON, BC
The Federation of BC Naturalists’ (FBCN) Spring Conference and AGM will
be held in Vernon. This year’s theme is North Okanagan: Conserving our
Watersheds and Grasslands. Bruno Delesalle and Richard Doucette will
present a brief status report on the grasslands of BC and an overview on
the Priority Grasslands Initiative in relation to the North Okanagan. The
conference includes bird watching outings and a photography hike. Two
other activities straddle the conference; a tour of local biodiversity ranches
on May 3 and the Okanagan Field Camp from May 6-11. For more information or to register, please visit www.naturalists.bc.ca

BC Cattlemen’s Association Annual General
Meeting & Convention
MAY 24 TO 26, 2007
SMITHERS, BC
The BCCA will be holding its 79th AGM in Smithers, BC. The convention is
centered around the theme Marketing for the Future and it will include a
field tour of the Driftwood/Glentanna area. Amber Cowie will be attending
the convention as a representative of the GCC. www.cattlemen.bc.ca

BC Agriculture Plan
(SET TO BE RELEASED SOMETIME IN THE SPRING)
Throughout the course of 2006, the BC Agriculture Plan Committee held
meetings across the province to obtain input from the public towards the
development of a ‘Made-in-BC’ agriculture plan. The committee will use
the data gathered from these meetings to put forward a series of recommendations to the provincial government. www.harvesttohome.bc.ca

www.fraserbasin.bc.ca/programs/tr.html
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Kristi Iverson, consulting ecologist, takes notes at Talking Mountain Ranch (also known as Reynold’s Ranch)—
located three kilometers west of Clinton—during a grassland assessment done by The Land Conservancy (TLC).
TLC owns nearly 1,000 acres of this amazing grassland property, which is home to a wide array of geographical
features including hoodoos, limestone sinkholes and imposing canyons.
PHOTO BARRY BOOTH
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GLOBAL CLIMATE CHANGE

How do we prepare for the future?

ILLUSTRATION E.C. PIELOU FROM AFTER THE ICE AGE: THE RETURN OF LIFE TO GLACIATED NORTH AMERICA

Dr. Michael Pitt, Chair of the GCC, retired Professor Emeritus, UBC

Landscape, vegetation and climate are dynamic. Scientifically,
however, we have often assumed that grassland ecosystems are
relatively static, and that the end points of plant succession
are known and predictable. Has this approach trapped us into
pursuing a past that is no longer attainable?
Our collective vision for the kind of grassland landscapes
that we seek must be feasible within our limited ability to predict the future. Our usual focus on historical climax vegetation
might be a less relevant criterion than a broader emphasis on
maintaining ecosystem structure and function that does not
necessarily require us to replicate pre-European climax vegetation.
The past teaches us unequivocally that dramatic change
occurs naturally, and can even be considered a ‘normal’ ecosystem attribute. For example, the most recent glacial advance in
British Columbia reached its maximum extent only 12,000 to
14,000 years ago, when ice covered most of our province as
deep as 2,000 meters. The warmest period since the ice receded was a mere 6,000-8,000 years ago during the Hypsithermal
period, when temperatures were perhaps two to three degrees
Celsius higher than at present (Fig. 1). In southern British
Columbia, shrub steppe extended from valley bottoms to
alpine peaks. Since then, the temperature has been gradually
cooling during the Neoglaciation period, albeit within cycles of
warmer and colder weather.
Shifts in global temperatures and subsequent migrations of
plants and other organisms have always exerted profound, often
immediate, impacts on human cultures. The archaeological
record indicates that people arrived in British Columbia soon
after the glaciers retreated. Western red cedar, so valuable for
ocean canoes, houses, totems and bark-fibre clothing, was evidently uncommon until approximately 4,000 years ago. A warm
period known as the ‘Little Climatic Optimum’ probably allowed
the Norse to settle in Greenland and northern Labrador 1,000
years ago; native peoples were growing corn on the Canadian
prairies. Since then the temperature has continued to cool, culminating in ‘The Little Ice Age’ from about 1350 to 1850.
Glaciers expanded, cornfields were abandoned, and the
European quest for the Northwest Passage was repeatedly
thwarted by ice that refused to melt.
Although the weather has warmed since about 1850, the data
imply that without global warming, climatic change leads us

inexorably toward another glacial advance, with the coldest
temperatures projected to occur 23,000 years from now. Such a
trend would produce cataclysmic upheaval on vegetation and
would threaten the very survival of human cultures throughout
the world.
This prediction results not from idle speculation as such
variations in temperature arise from three predictable planetary
cycles. First, there exists a 105,000-year cycle as the earth’s orbit
changes from a pronounced ellipse to a more circular shape.
A second cycle of 41,000 years exists for the tilt of the earth’s
axis, while a third cycle of 21,000 years occurs in which the
Hypsithermal

Neoglaciation

LCO

WARM

LIA

COLD
20k BP

10k BP

Pleistocene

now

Holocene

earth’s closest approach to the sun moves through the calendar
year. The combination of these cycles (i.e., the Milankovich
cycle) affects polar precipitation and the amount of snow that
can accumulate to form glaciers.

Figure 1

What does this mean for grassland management?

The future will certainly bring substantial changes to our grassland landscapes in British Columbia, whether from the anticipated global warming or from a continued cooling during the
Neoglaciation. What do our ecological theories suggest for how
we should manage for an uncertain future?
Regulated livestock grazing in British Columbia began in the
1940s, and was based on the Clemenstian mono-climax theory,
as well as a desire to re-create the idealized past that existed
before Europeans arrived. This goal in the 1940s was arguably
both desirable and feasible.
…continued on page 27
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Ancient and Future
Grasslands
Climate change and insights from
the fossil record and climate models
Dr. Richard Hebda, Head Curator of Botany and Earth Science, Royal BC Museum
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Today, British Columbia’s remarkable grassland ecosystems
occupy a small area—not at all proportional to their ecological,
social and economic significance. Long ago, grasslands covered
a much greater part of our landscape. The modern extent represents only the the tip of an “ancient iceberg”, so to speak.
Our warming climate may foster a return to those glory days
of grasslands if we make appropriate decisions today. In this
article, I recount the tale of the origins and history of our grasslands to examine their future under the influence of climate
change, to pose questions about the role they will play and to
create strategies concerning their future.
We can reconstruct the ancient history of grasslands though
the study of fossil pollen grains and other plant parts preserved
for millennia in wetland and lake sediments. The story of our
grasslands begins 13,000 to 14,000 years ago in the earliest
ecosystems that arose after the glaciers left our region. From
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studies at Finney Lake in the Hat Creek Valley, and Nazko Cone
west of Quesnel, we know that low to mid-elevations supported
open herbaceous vegetation, perhaps with scattered shrubs in
which a species of sage (Artemisia spp.) figured prominently.
Wetland communities were well established, likely dominated
by cattail (Typha latifolia). A species of Populus, perhaps aspen
(Populus tremuloides), was the first tree to arrive, forming parkland 12,000 to 11,000 years ago. Pine, assumed to be lodgepole
pine (Pinus contorta), arrived by 10,000 years ago, and spread at
high elevations, but not on mid-slopes and in valley bottoms.
Sagelands (sage-dominated grasslands), or sage vegetation with
scattered conifers, developed at some high elevation sites
between 12,000 and 10,000 years ago. However, open ecosystems containing sage species and grasses persisted on valley
bottoms.
During the hot, dry early Holocene epoch (10,000 to 8,000

ILLUSTRATION GEOLOGICAL SURVEY OF CANADA

forest

years ago) grasslands were widespread, ranging up to at least
1300 meters above sea level and reaching well above this elevation on south-facing slopes, thus connecting valley-bottom to
mountain-top meadows. For example, the relatively dry summit
of Mount Kobau (elevation 1,810 meters) near Oliver was not
forested and supported grasslands, and nearby at Crater
Mountain (elevation 2,120 meters), in a slightly moister climate,
open pine parkland occurred. An interesting feature of montane
sites of the southern interior at this time was the occurrence of
open scrub vegetation probably including Rocky Mountain
juniper (Juniperus scopulorum), soapberry (Shepherdia
canadensis) and willows (Salix spp).Vestiges of this possiblyonce-widespread ecosystem persist today in the Rocky
Mountain trench near Canal Flats and Fairmont Hotsprings.
Lakes, ponds and wetlands are ecologically critical elements
of grassland landscapes. During the warm dry interval, many
small lakes dried up seasonally, depositing alkali minerals.
Wetlands were smaller than they are today, largely occupied by
bulrushes and cattails, rather than woody shrubs, sedges and
mosses.
How far grassland landscapes extended during warm dry
early Holocene climate is not clear, but large patches occurred at
least as far north as Pantage Lake northwest of Quesnel. Large
pocket grasslands probably dotted the province to the Yukon
border, in places such as Telegraph Creek, and occupied parts of
the Peace River country of northeast BC. Occurring over a wide
range of elevations, the grassland zone was characterised by
altitudinal differences with grassy grasslands rich in wildflower
species at mid to high elevations, and sagelands in valley bottoms and on adjacent lower slopes.
From 7,000 to about 4,500 years ago, the area of grassland
declined as forest ecosystems expanded with moistening climate. Nevertheless, steppe ecosystems ranged well beyond
today’s limits. At Kilpoola Lake, for example, near Osoyoos, big
sagebrush (Artemisia tridentata) likely dominated the midelevation valley floor and slopes. Grasslands occupied a nowforested, mid-elevation valley, north of Pemberton Hill
(northeast of Kamloops). Modern day, open dry Douglas-fir
(Pseudotsuga menziesii) forests and ponderosa pine (Pinus
ponderosa) savannah ecosystems arose at this time. The foreststeppe transition shifted toward valley bottom, but remained
above today’s elevation.
Between 4,500 and 3,000 years ago, grasslands reached their
minimum extent since the retreat of glaciers, being restricted to
the driest valleys under relatively cool and moist climate.
Records from several sites suggest that grasslands have expanded slightly during the last 3,000 years, even before major disturbance and clearing by European settlers in the 1800s. A slight
climatic warming, drying, or the use of fire for resource management by aboriginal inhabitants may explain this expansion.
Two huge volcanic eruptions likely resulted in major temporary grassland expansions. When Mt. Mazama, now the site of
Crater Lake in Oregon, blew its top about 6, 800 years ago, ash
blanketed all of southern British Columbia. Sagebrush—probably big sage—flourished for decades, perhaps even longer in
the Kilpoola Lake valley. Mt. St. Helens erupted catastrophically

about 3,400 years ago, also sending massive amounts of ash
into southern BC. In the Pennask Lake area, on the high plateau
west of Peachland, spruce and true fir forests were eliminated
for centuries, and shrubs and other herbaceous species predominated.
Overall, the fossil record reveals that the relatively cool and
moist climate of the past 4,000 to 4,500 years has limited grassland extent to a small fraction (perhaps less than 20 percent) of
what it once was, and likely reduced its plant community and
species diversity. This decline in area is about to be reversed.
Rising global and regional temperatures and intensifying summer droughts all point to a return to conditions similar—or
even more extreme— than those of 8,000 to 9,000 years ago,
the heyday of grasslands.
Global climate change models estimate a range of climatic
characteristics for different concentrations of atmospheric
greenhouse gasses in the future. Climate impact models take
output from climate change models and—by defining and
using the climatic envelope or limits of species, ecosystems or
processes—anticipate where, geographically, these might be
distributed in the future.
There are several climate models available today that have
been run for a range of future greenhouse gas concentrations.
Their outcomes vary, but on average for western Canada, an
increase of about five
degrees Celsius, with about a
10 percent risk of as much as
a 10 degree change, is indicated by the end of the twenty-first century. Winter precipitation is expected to
increase slightly, but with
stronger summer droughts.
These climates will be without precedent in the past few
million years, taking us back
geologically to a time when forest grew in Canada’s high Arctic.
Climate impact models foreshadow the possibility of widespread, rapid and intense ecological transformation ahead.
Using a Canadian climate model, Tongli Wang and Andreas
Hamann recently showed that the climate of BC’s ponderosa
pine biogeoclimatic zone (dry climates of Okanagan valley)
might occur in the Peace River country of BC and Alberta, even
reaching to the Northwest Territories by 2080.
Conservative Royal BC Museum models reveal a major
expansion of climate suitable for grasslands into the west
Chilcotin by 2080 with major shifts underway by 2050. Models
of the rare grassland butterfly Behr’s Hairstreak (Satyrium
behrii), suggest that south Okanagan climates may occur near
the Yukon border by 2080. A key point is that at the predicted
rate of change, many species will be faced with major climatic
stresses within today’s distribution before they can spread into
newly suitable regions. This “big squeeze” phenomenon means
that it will be many centuries before any sort of natural ecological equilibrium is achieved.
I note that when Dave Spittlehouse of the Ministry of Forests

Climate impact models
foreshadow the possibility
of widespread, rapid and
intense ecological
transformation ahead.

BC GRASSLANDS

15

and Range and I developed a climatic envelope for BC and
Alberta grasslands we had considerable difficulty, hence the use
of the word “conservative” in the preceding paragraph. The reasons:
1. a lack of data to help define what climates limit the northern and elevation limit of grassland especially in BC;
2. different limiting factors for prairie grasslands than for
intermontane grasslands; and
3. factors other than climate, (such as the use of fire for land
management by First Nations people), having an influence
on grassland distribution.
When considering the future of grasslands, several points
need emphasis:
1. The response to changing climate will occur on a speciesby-species basis not an ecosystem basis.
2. Grassland species are likely the best adapted for future
climates.
3. The landscape is now highly disturbed and fragmented.
4. Numerous exotic species lurk upon the landscape waiting
to explode as the opportunities arise.
Our grasslands may then appear to have a great future ahead,
but the road forward is an uncertain one. Under these conditions, the message to land and biodiversity managers is that
fine scale tinkering will not do the job. A broad strategy, based
on sound ecological principles, must be developed.
What might such a strategy
include? What kind of model
can be used to develop it?
How do we balance the wide
range of grassland values and
uses including biodiversity,
conservation, grazing, intensive agriculture, and tourism?
First, we need to know much more about the ecology of grasslands and related ecosystems and the biology of the key and
rare species. We cannot manage or foster what we do not understand, as the example of the lack of understanding of climatic
control on grasslands given earlier illustrates. Studies and
definitions of essential ecological characteristics of grassland
ecosystems—including biodiversity, habitat attributes, hydrology, soils and the role of natural disturbance—are crucial.
Second, considering the likely spread, and the importance of
grasslands in the future, we must preserve as much of today’s
living legacy as possible as the sites of preservation need to be
able to communicate with each other through landscape corridors.
As well, since the existing grassland landscape is already
fragmented by our past activities, restoration of special sites
will be necessary. Even preserved sites will need ongoing attention to endure the challenges of climate change and human
stress.
Third, maps that show the sensitivity of the landscape to
climate change are vital in preparation for the future. These
will allow us to focus our activity on key regions and sites for
action. For example, the southern Rocky Mountain Trench and

Imagine 2049…
an excellent year for
Chateau Prince George
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lower Chilcotin figure prominently in grassland expansion.
From another perspective, Royal BC Museum climate impacts
maps suggest that in the next few decades the area suitable for
grape cultivation may expand dramatically (imagine 2049, an
excellent year for “Chateau Prince George”). Perhaps the intense
vineyard development in the south Okanagan is not so imperative, and more grassland can be preserved!
Fourth, exotic species already pose an enormous threat to
our grasslands and certainly to future grassland areas. Such
species get a jump on native species under conditions of
ecological transformation. They usurp ecosystems, threaten
biodiversity, cost a lot to control, and aesthetically degrade the
landscape. Monitoring and eradication are vital to their control.
The Invasive Plant Council of British Columbia is an excellent
initiative— not only for dealing with present-day issues—but
also for preparing for the inevitable invasion encouraged by
climate change stresses.
Fifth, the public needs to understand that the current and
future role of grasslands is vital for conservation efforts to
succeed. A broad strategy addressing all of the points mentioned earlier needs to become part of the public consciousness
through a range of education initiatives, thus enabling widespread support of innovative strategies.
A healthy future for grasslands requires us to prepare for
change. Carbon stewardship is an approach that ranks the
preparation for inevitable climate impacts equal to—and in
some cases—more important than reducing carbon dioxide
emissions. Carbon stewardship recognizes that we must sustain
living carbon (we need to eat, we need ecosystems) and
acknowledge the key ecological role of recently dead carbon
(organic matter and wastes) while at the same time working
to reduce our dependence on ancient carbon.
Grassland ecosystems have an unquestionable role in the
future of British Columbia’s natural landscape. Is the conversion
and compromise of the living carbon for the purpose of urban
growth, golf courses and other uses in the special, already
threatened, grassland ecosystems a wise way to prepare for the
impacts of climate change? Furthermore, is it appropriate to
add the atmospheric burden of carbon dioxide involved in the
conversion of grasslands and the maintenance of converted
land to the already vast amount of emissions being put out in
British Columbia? Is this practice consistent with good carbon
stewardship?
Ancient history and future models of grassland ecosystems
point to a potentially bright future. That future may only
transpire if we cherish and foster what we have now, and create
a thoughtful objective strategy for acting in our own future
interest.
Acknowledgements: Thanks to Eva Johansson of the Slocan Valley
for a constructive review.
Dr. Richard Hebda is the author of three books, over 80 academic
articles, and more than 200 popular articles. He currently holds
the position of Head Curator of Botany and Earth History at the
Royal British Columbia Museum, and is an Associate Professor at
the University of Victoria.
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The Vulnerability of
Grassland Ecosystems and
Species to Climate Change
Dr. Craig Nitschke, Post-Doctoral Fellow at the University of British Columbia
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Though climate change is a process that has been
occurring throughout the existence of the earth, today we
are experiencing a period of unusually rapid climate
change that has been characterised as global warming.
Research indicates that the changes in the world’s climate will
result in western North America warming between two and five
degrees Celsius over the next 70 to 100 years—perhaps within
the lifetime of your children, almost certainly within the lifetime of your grandchildren.
The results of this overall warming will have great consequences on all the ecosystems of North America—including the
grasslands of British Columbia. In these areas, precipitation is
predicted to increase in the winter months while temperatures
are expected to increase in the summer months. The combination of increased precipitation and rising temperatures will

cause wetter winters and hotter, drier summers—resulting in
an increase in the frequency and severity of droughts and fires
throughout the province.
While BC is only beginning to experience the effects these
changes will have on our industry, our landscapes and our
society, the impacts of global warming are already being felt
deeply in many other parts of the world. The Arctic has already
warmed by three degrees Celsius in some places, causing a
significant decrease in the extent of sea ice and an earlier ice
break-up that is severely affecting the health of polar bear
(Ursus maritimus) populations.
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Figure 2

Past Climate Change

Based upon research into past climate-ecosystem relationships
and upon predictions of future ecosystem responses, there is a
high probability that climate change will provide an opportunity for grassland/ shrub-steppe ecosystems to expand, which
would increase the habitat for species requiring these ecosystems. Pollen spectra analysis of lakes in southwestern BC identified that temperatures began to increase 9,000 to 15,000 years
ago until about 6,000 years ago. During this past warming,
summer temperatures increased by three to five degrees Celsius
and precipitation decreased.
The warmer and drier climate caused a decrease in forests
and an increase in woodlands and grasslands. These paleo-ecological studies determined that grassland-steppe vegetation was
more widespread than it currently is today and that grassland
ecosystems occurred well upslope and northward into areas
now covered by ponderosa pine (Pinus ponderosa) and
Douglas-fir (Pseudotsuga menziesii var. glauca) dominated
ecosystems.
Impact of Climate Change on South-Central BC

In 2001, Watkinson and Ormerod predicted that climate change
will provide new opportunities for grassland expansion—but at
a cost. The expansion will result in the retreat of dry-belt forests
and a loss of habitat for their associated species.
Climate change will, therefore, have a cascading impact on
the grassland and forest ecosystems of south-central British
Columbia. This cascading process will be driven by the ecosys18
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tems’ responses to the direct changes in biophysical and phenological processes.
These cumulative and cascading mechanisms will affect the
resilience of local ecosystems and act as a catalyst for changes
to occur in ecosystem composition and distribution. A decrease
in soil moisture and an increase in drought severity is predicted
for both grasslands and forests within the region. An increase in
fire season length and fire severity is also predicted to increase,
which, in turn, will cause an increase in average fire size, maximum fire size and fire frequency within these regions.
Disturbance and climate-induced shifts in ecosystems are
not without precedent and will likely lead to the establishment
of communities more adapted to hotter and drier conditions.
Frequent fires under warmer and drier conditions can create
and / or help to maintain extensive grasslands in lieu of forests.
Within the south-central interior, these mechanisms will likely
result in an expansion of juniper (Juniperus spp.) woodland and
grassland ecosystems. Hansen et al. predicted that grassland
ecosystems dominated by big sagebrush (Artemisia tridentata)
will expand northward in Canada as climate warms and dries.
These predicted expansions will correspond with a retreat in
forest ecosystems to higher elevations and latitudes. To find out
more about the impact climate change will have on forest
ecosystems, I researched the response of the ponderosa pine
(PP) and interior Douglas-fir (IDF)—two forest ecosystems
that are found adjacent to the predominant grassland ecosystem
in south-central BC, the bunchgrass (BG) zone.
Response of Forest Ecosystems to Climate Change

In my research, I modelled the vulnerability of tree species and
forest ecosystems and found that the ponderosa pine and
interior Douglas-fir ecosystems are highly vulnerable to climatic change. Both the PP and IDF ecosystems were found to
become drier ecosystems by 2085, which facilitated the loss of
the tree species diversity (Figures 1 and 2).
Climate change increased heat and drought stress within
these two ecosystems to the point that only one tree species
could withstand the degree of change within the IDF zone and
none in the PP zone. The individualistic tree response combined with the predicted increase in forest fires and droughts
may mean that climate change will provide the opportunity
required for both the PP and IDF ecosystem to flip to a new stable state.
In other words, the response of species within the PP zone
suggests that in the future this ecosystem will likely resemble
the current BG zone and / or the woodland habitats that exist in
the eastern Cascades of Washington and Oregon.
Western juniper (Juniperus occidentalis) woodlands are the
most xeric of all forested ecosystems in the Pacific Northwest
region. They occur where other conifer species are absent—
typically in association with common juniper (Juniperus
communis), Rocky Mountain juniper (Juniperus scopulorum),
bluebunch wheatgrass (Agropyron spicatum) and sagebrush
(Artemisia spp.). With the exception of western juniper, all of
these species exist within or adjacent to the grassland ecosystems of BC. Rocky Mountain juniper is reported to occur
frequently in the Okanagan on excessively dry sites.
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Figure 1

In the Sahel region of West
Africa, changes in precipitation
patterns have resulted in an
increase in drought frequency
and severity, a contraction of
forest species and an increase
in arid species and desertification.
What will happen to grasslands of the south-central interior of British Columbia in the
face of rapid climate change?
The Okanagan Valley is regarded as one of the most biologically diverse areas in Canada—
23 species of plants and animals in the Okanagan Valley are
federally listed (COSEWIC) as
endangered, threatened or
species of concern and 32
wildlife species in the South
Okanagan are provincially listed. Despite the significant role
that BC’s grassland and shrub-steppe habitats play to the species
at risk, they are currently under threat from conversion to
orchards and vineyards and urban and industrial development
If grasslands have already been negatively impacted by
human activities, what impact will climate change have on
these ecosystems?

The predicted drying—along with an increase in fires—within
the PP zone could facilitate the creation of a bunchgrass/ juniper
woodland as seasonal drought and fires are the most important
mechanisms that determine the distribution of grassland ecosystems and both of these determinants are expected to continually
increase over the next 100 years.
Based on my modelling study, the IDF ecosystem located above
the current BG zone is also vulnerable to climate change. If the climate does change according to the predicted range of variation, the
potential exists for the IDF zone to shift to a new stable state. The
results of my research suggest that the only species that would persist in the IDF by 2085 is ponderosa pine. The loss of resilience on
all sites by every species except ponderosa pine suggests that the
IDF may be more reflective of the PP zone that currently exists at
its lower elevation boundary.
Although the current BG zone is mainly comprised of the grassland ecosystems of BC, it is not absent of tree species. Small pockets of trees occur within this zone and provide important habitat
areas within a matrix of dry open steppe. Ponderosa pine and
Douglas-fir occupy moist shady draws while black cottonwood
(Populus balsamifera ssp. Trichocarpa), trembling aspen (Populus
tremuloides), and mountain alder (Alnus incana ssp. Tenuifolia)
form riparian woodlands.
Using the modelling results for the current PP and IDF zones as
proxies for tree response in the BG zone we can assume that these
important grassland woodlands are also at high risk to climate
change.
Climate change will not only influence the ability of tree species
to persist and regenerate, it will also have an impact on the composition and productivity of grassland ecosystems. Link et al. state
that total carbon and soil nitrogen will decline under a warmer and
drier climate by 30 to 40 percent, which may lead to changes in
ecosystem composition. The ability of grassland species to reestablish under a warmer and drier climate will determine the
future composition of grassland ecosystems. The change in soil
productivity could favour the establishment of invasive grass
species over sagebrush communities.
Buckland et al. identified rhizomatous perennial grasses and
annuals with a persistent seed bank as the species that will likely
be the most resilient to a drier climate subjected to increased
droughts. Although grasslands are vulnerable to invasion by invasive grass species, sagebrush communities are predicted to be
adaptable to climatic change through alteration of their leaf area.
The predicted decrease in soil moisture and the corresponding
decrease in soil nitrogen may increase the area suitable for antelope-brush (Purshia tridentate) and/or big sagebrush dominated
communities at the expense of the current bluebunch wheatgrass
dominated communities. In the southern Okanagan, antelopebrush may dominate over big sagebrush dominated communities
as the region becomes drier and nutrient-poor.
Physiological-based studies predict that as climate warms and
dries, bird and mammal richness will be severely affected as diversity tends to be lower in hotter and drier areas. The adverse
impacts on birds and mammals will be counterbalanced by an
increase in reptile and amphibian richness at higher elevations. An
important caveat is that amphibian richness depends on precipitation, which means that amphibians may decrease in areas that

Climate Change —
Bad for People,
Good for Beetles
• The proliferation of the mountain pine
beetle—a natural predator in BC—over
millions of acres in the province has been
directly attributed to a span of warmer than
usual winters which have failed to decrease
the beetles’ population.
• Beetle kill will result in increased rangeland
and grassland, particularly in the Peace
Region and possibly even further north into
the Yukon and Northwest Territories.
• Ideal conditions for beetle may result in their
adaptation into jackpine and other tree
species.
• Increases in wood license and allowable
annual cuts have created a temporary boom
in communities that will soon be without
their staple economy of forestry.
• The aesthetics of the province are shifting—
reports from air travellers in northern BC
speak of a carpet of orange larger than
Vancouver Island.
• Changes to wildlife habitat may put already
threatened species at greater risk.
• Fallen, logged or dying trees may contribute
to soil erosion, threaten water quality or
compromise property values.
• Mountain pine beetle may be only the
beginning of infestations caused by other
insects, animals and/or invasive plant
species that have adapted successfully to
climate change.
source: http://mpb.cfs.nrcan.gc.ca/

BC GRASSLANDS

19

Climate change has the
potential to alter ecosystems for
the better and for the worse.
become excessively dry. Within areas occupied by the current
grassland ecosystems we can therefore expect an increase in
reptile richness while bird, mammal and amphibian richness
may undergo reductions as the area becomes hotter and drier.
As grasslands expand to higher elevations, and if moisture levels remain above a specific threshold, an increase in both reptile
and amphibian richness can be expected.
Although these life form-level, physiological-based studies
are important, they exclude species-level responses to changes
in habitat. Coarse measures of richness fail to tell us which
species may be impacted. For example, the contraction of
forests will reduce forest-dependent mammal and bird richness
but may expand forest-grassland and grassland dependent
species richness. For this reason, it is important to understand
which ecological structures and communities are at risk and
what the loss of these structures means for the availability of
habitat for grassland species. Understanding these impacts will
enable us to identify which species are vulnerable to climate
driven changes in ecosystem distribution and composition.
The disaggregation and contraction of forest ecosystems to
higher elevations will provide an opportunity for grassland ecosystems to expand. For species that require only shrub-steppe
habitats, climate change may be beneficial and for some, it may
actually increase habitat over time. This predicted increase is
contingent, however, on the amount of land-use development.
An increase in areas suitable for grasslands also means a potential increase in areas suitable for viticulture and agriculture.
The grassland species that will likely be adversely impacted are
the species that rely on woodland communities. A warmer and
drier climate will threaten the ability of these ecosystems to
regenerate as the existing communities begin to decline due to
natural disturbances and climate-induced stress. Along with
these forest ecosystems, wetland ecosystems may also be
reduced in extent due to the predicted changes in moisture.
Conclusion

Climate change has the potential to alter ecosystems for the better and for the worse. It is predicted that the grasslands region
of BC will be warmer and drier within this century and with
this comes both costs and benefits.
The warming and drying of the region will lead to a contraction in dry-belt forest ecosystems due to heat and drought
stress that will prevent these ecosystems from regenerating.
This, in turn, will limit or prevent the encroachment of forests
into already existing grasslands. The increase in fires and
droughts will remove existing forest communities, which will
allow grasslands to expand to both higher elevations and latitudes. Given time, and in the absence of human development,
this means open grassland ecosystems will likely increase
under climate change. In the future, even if wet years occur,
they will be offset by frequent dry years, which will limit the reencroachment of forests.
Changes will also occur within grassland ecosystems as climate change allows communities that currently dominate drier
20
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and nutrient-poor sites to expand, particularly within the
southern part of the province. For species that rely primarily on
open grasslands, climate change may provide new habitat by
facilitating expansion of its range and preventing forest reencroachment.
Every action has a reaction; every benefit a cost. Open grasslands will expand at the cost of the forests, allowing some
grassland species to expand at the cost of others. For species
requiring forest habitat, climate change poses a genuine risk.
The forests and woodlands of the grassland ecosystems are at
greatest risk and with them the species that rely on these limited, yet highly productive, communities. Climate change will
cause change and with the help of land-use development the
loss of these important habitats will be accelerated.
If we value the ecosystems and species that we currently have
and we want to conserve them under a changing climate then
we need to understand the vulnerability our ecosystems face.
For grasslands, climate change will likely be beneficial for some
species, but significant vulnerability exists that will threaten the
integrity and diversity of these ecosystems. Managing grasslands will require a proactive approach to foster the resilience of
vulnerable forest and woodland communities, yet even this may
only buy us time because too great of a warming and drying
will overcome any attempt to maintain the status quo.
Climate change is happening, as it always has. Where and
what grassland ecosystems will look like in the future will
depend on the magnitude and speed of future climate change
and our ability to adapt and mitigate rapid changes within the
forest and grassland ecosystems of British Columbia. For the
purpose of grassland conservation, the species that rely on the
forest communities within the grassland ecosystems of British
Columbia should be the focal point for climate change conservation strategies. Saving what is left will not be enough and may
be impossible if increases in fires and droughts continue to
occur.
Identifying both current and future priority areas and
engaging in active management to reduce disturbance risk and
to foster resilience should be the primary conservation focus.
Engaging in active management to facilitate the restoration and
expansion of grasslands should also be given priority as
valuable insight can be gained about ecosystem responses to
climate change at smaller scales. This will help in the conservation of grassland ecosystems and species across current and
future extents by reducing the uncertainty that exists as to
the exact responses of ecosystems and the potential costs to
society.
Acknowledgements: This article is based on the results of an
extensive research project. I would like to thank Dr. John Innes for
his input and support in this research. I also would like to thank
the Sustainable Forest Management Network for funding my
research and Tolko Industries Ltd. for allowing me to use their
TFL 49 landscape as part of my study area.
Dr. Craig R. Nitschke is a Post-doctoral Research Fellow in the
Department of Forest Resources Management at the University of
British Columbia. nitschke@interchange.ubc.ca
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HOW TO PREVENT STRESS
DISTURBANCE FOR WILD SHEEP
• Keep dogs under control to prevent
harassment.
• Observe wild sheep from a distance with
binoculars.
• Be cautious around rams during rutting
season in November, they may be
aggressive and charge you.
• Avoid areas that are used for lambing from
April to late June to reduce stress on lambs
and ewes.
• Drive slowly when sheep are near roadways.
• Keep grasslands undisturbed by walking or
driving only on established roads or trails.
• Preserve bighorn sheep habitat on your
property by planting native species of
plants and leaving natural water sources
like ponds or springs.
• If you observe wild and domestic sheep or
goats in close contact, please call the
RAPP (Report All Poachers and Polluters)
number toll free at 1-877-952-7277
immediately.
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California Bighorn Sheep from the Kamloops Lake population.

The crisp morning air is exhilarating as my partner and I peer
out of the truck with our binoculars. The condensation on
the windows starts to obstruct our view so we leave our protective shelter to venture into the sunlight appearing over the
sagebrush-adorned hills. As we step lightly on the frost-laden
ground a magnificent view awaits us—bighorn sheep foraging
in the first light of the day. They stop to look at us but seem
uninterested. The lambs stay close to the herd as the rams lead
the group along the path. Observing them reminds us of why
we work so hard for these beautiful creatures and why we care
so deeply for their survival. My partner and I are working in the
field on the Wild/Domestic Sheep and Goat Separation Project
(WDSGSP) for the BC Conservation Corps (BCCC).
Over the past century, the number and distribution of
bighorn sheep has decreased throughout North America. There
are many reasons for this decline, including over-harvesting,
habitat loss and population fragmentation, but pneumonia and
poor health are the primary reasons for the continued population decimation.

Various infectious organisms can be transferred to bighorn
sheep through nose to nose contact with domestic sheep or
goats. Transmission can occur when bighorn rams interact with
domestic animals in estrus or animals share feed or water
sources. If certain viruses and bacteria are transferred, the
bighorns can bring them back to their herd and a disease outbreak can result. These disease outbreaks of bighorns are usually in the form of pneumonia and have resulted in declines of
more than 75 percent of the population.
In some cases pneumonia outbreaks are caused by a single
type of bacteria (Pasteurella spp.) but more often, multiple
organisms are isolated from sick or dead bighorns. Bighorn
sheep are much more susceptible to pneumonia than domestic
sheep. Their susceptibility to pneumonia increases when
stress—caused by disturbance from human activities, mineral
deficiencies and poor forage quality or quantity—reduces
immunity. Pneumonia is almost always fatal in wild sheep.
For several years after pneumonia outbreaks lamb survival is
…continued on page 26
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Perspectives – Farming

What does
climate change
mean for BC?
For better and for worse, climate change
has ceased to become an abstract concept
for most British Columbians. Whether they
bear witness to the miles of orange needled
skeletons in the formerly healthy pine forests
of the interior or live in apprehension of
another fire-filled summer in the ThompsonNicola and the Okanagan, the people of
this province have begun to realize that
the melting of arctic ice floes and the
degradation of global air quality really is
going to have a lasting and—most likely—
harmful effect on BC. But what does climate
change actually mean for this province?
In both economic and social terms, British
Columbians have a lot to lose:
• Without factoring in timber losses, fighting
the wildfires in the summer of 2003 cost
BC over $500 million—and the loss of three
lives.
• Water scarcity led to a drought in Tofino in
the summer of 2006—virtually shutting down
the city’s tourism industry during the peak
month of August.
• The last 12 winters in BC have been the
warmest 12 winters ever recorded.
• As a result of the warmer than ever winters,
the mountain pine beetle has now killed
over 8.7 million hectares of BC forest,
which in turn threatens the livelihood of
over 30 communities across the province.
• The interior will warm at a faster rate than
coastal and northern regions due to a lack
of mitigating factors.
• Despite the almost undeniable effects of
emissions, greenhouse gases have gone up
nearly 30 percent in this province since
1990—largely coming from the oil and gas
industry and vehicle use.
source:www.env.gov.bc.ca
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Food for Thought
Amber Cowie, Education and Outreach Coordinator

By his own account, Dieter Dudy—owner and
operator of Thistle Farm in Kamloops, BC—
was a slow starter.
“I’m one of those people who took a long
time to figure out what they wanted to do,” said
Dudy.“I did a little bit of everything before I
bought this land.”
Once Dudy realized his passion, however, his
forays into the world of organic farming have
been anything but sluggish.
“I’ll be doing this until the day I die,” said
Dudy.
The Dudy family purchased 10 acres north of
Kamloops in 1994. In 1997, they put in an acre
of vegetables and began selling their wares at
the local farmer’s market. Over the years, the
demand for their organically grown fruit and
vegetables steadily increased—Dudy now
devotes six acres of his land to food crops.
Despite their success, Dudy and his family
still struggle to keep their farm financially
secure.
“It’s a tough industry—especially right now,”
said Dudy.“The biggest problem is that farmers
can’t get just due for their products—we don’t
get support from the government or from the
public and that’s hard. Agriculture in BC just
doesn’t seem to be a priority for anyone.”
Dudy believes that the lack of interest in
agriculture across the province is short-term
thinking that will get BC into big trouble. He
cites prohibitive property prices, Agricultural
Land Reserve (ALR) land disputes, aging
farmer population, corporate competition and
take-overs, the influx of imported fruit and vegetables, and a lack of public education about
the importance of buying local as leading causes of problems for farmers in the interior.
“The fact is that fruits and vegetables are
coming from China now and nobody seems to
care,” said Dudy.“Why is that when we have the
capacity to produce food all year long? The
biggest problem for farmers in this province is
getting just due for their hard work and for
their products.”

Dudy is not alone in his concern for the
future of the agriculture industry in this
province.
Val Roddick, MLA of Delta South and committee chair for the provincial agricultural
committee, believes that people in BC are
becoming increasingly alienated from the farming community.
“How do we re-connect people with their
food?” asked Roddick.“There is a huge lack of
education about farming and our food supply
in this province—especially in the urban areas.
People don’t think about what they’re buying
when they’re going to the grocery store. If we
don’t have a viable farming industry in this
province, we will not survive.”
Roddick and other members of the committee spent a portion of 2006 travelling across the
province speaking with farmers, ranchers and
other stakeholders; the committee is collecting
data to develop a series of recommendations
for a new BC Agriculture Plan.
Dudy believes that without a substantial
overhaul of provincial legislation, farmers will
have an even tougher row to hoe.
“We need a serious commitment from legislators to help us to keep going,” said Dudy.“In
Europe, farmers are revered like doctors—they
are subsidized by their governments and
respected in their communities. In Canada,
we’re seen as dirt farmers, yet some of the most
intelligent people I know have chosen this profession. We’re not just little dumb farmers.”
To expand his market—particularly in the
off-season—Dudy has developed a homedelivery service for his products. Customers
can order weekly or bi-weekly boxes of fruit
and vegetables delivered right to their door.
For more information, go to www.thistlefarm.com
Amber Cowie is the Education and Outreach
Coordinator of the GCC and one of Thistle
Farm’s many satisfied customers.

Perspectives – Non-profits

Adapting to Climate Change in
the Thompson-Nicola-Shuswap
Sarah Weaver Kipp, co-founder of the Living by Water Project

Even if we reduced greenhouse gases substantially today, the levels of greenhouse gases in the
atmosphere have increased so much that global
warming and climate change are inevitable.
Due to this fact, we—as communities in
BC—cannot afford to make planning and management decisions for land development, water
use, fisheries, forestry or business investment
based on the assumption that the future climate
will be the same as what it has been in the past.
How vulnerable are we to the potential
extreme conditions and the rate of change
expected in the future? What can we do in our
communities to better prepare ourselves? What
shifts can we make in our decisions to incorporate future potential climate change?
These were some of the questions that we
explored during a recent project—completed in
2006—on adapting to climate change in the
Thompson–Nicola–Shuswap area. While the
focus of our project was on shorelines and water
resources, the dialogue that we engaged in
applies to all sectors of our lives.
As part of the project, we interviewed local
government and community representatives in
the region. One of the needs they identified
was that more specific regional information was
necessary.
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Trends in the Thompson River Basin

Over the past 50 years, annual temperature has
increased by approximately 1.8 degrees Celsius
and annual precipitation has increased by 25
percent. At the same time, there have been significant changes in the snow-pack. Low elevation
snow-pack levels declined 30 to 45 percent and
intermediate elevation snow-pack levels dropped
by 10 to 20 percent. Only high elevation snowpack levels remained relatively stable.
During the same period, snow melt run-off in
the Thompson River watershed has occurred one
to two days earlier per decade; in the Coldwater
and Salmon River watersheds, it has occurred
four to five days earlier per decade.
The changes in snow-pack, combined with
earlier spring run-off, have meant dramatic
changes in summer stream flows over the last
40 to 50 year period: a drop of 16 percent in the

North Thompson River, and a drop of 45 percent
in the Coldwater and Salmon Rivers.
Floods and Water Quality Impacts

There are a number of ways in which climate will
affect water in the region. It is likely that floods
of higher magnitudes will be more frequent than
in past. As well, there is an increased potential
for ice jams and winter floods associated with
winter thaws and a prediction for more intense
precipitation with associated run-off, landslide
and erosion risk
Water shortages are also likely as extended
periods of low flows—which will decrease
potable surface water—will coincide with an
increased demand from agricultural and domestic users and an increased demand on groundwater.
There are also likely to be a host of other
effects of climate change, from shifts in distribution of range of species to the influx of invasive
plants all of which will effect policy and planning in the region.
Responding to Potential Impacts

One of the most important activities that we can
engage in now is to increase the dialogue about
the potential impact of climate change in our
area, and to exchange ideas about the ways we
can incorporate climate change adaptation into
our decision-making processes, from land-use
planning and resilient community design, to
considering climate forecasts when creating
infrastructure.
Our perspective, through the Living by Water
Project, is that protecting natural ecosystems like

Projected changes by
2050 in the Thompson–
Nicola–Shuswap
TEMPERATURE
• Summer increase three degrees Celsius
• Winter increase 2.5 degrees Celsius
PRECIPITATION
• Annual increase four percent
• Summer decrease 14 percent
• Winter increase eight percent
• More frequent extreme rainfall events
HYDROLOGY
• Less water storage as snow
• Spring peak flow four to six weeks earlier
• More frequent flooding
• Longer summer low flow period

riparian areas, grasslands and wetlands will be
even more important under a changing climate.
These are assets that can reduce the impacts of
floods, help filter polluting run-off to protect
water quality, and help hold soil together to prevent erosion.
Sarah Weaver Kipp is a co-founder of The Living
by Water Project, and a writer, environmental
educator, and waterfront resident. She is lead
author of On the Living Edge: Your Handbook for
Waterfront Living, a highly praised book for
shoreline residents. She was a senior planner with
the City of Edmonton in the late 1970s and has
focused on environmental education since the
1980s. shorelines@jetstream.net
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Hungry Hill, located 14 kilometers northwest of Houston, is a good example of the
beauty of the northern grasslands.
PHOTO JOANNA SMITH
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Perspectives – Northern Communities

Grasslands at the Northwest Edge
Dr. Sybille Haeussler, Post-Doctoral Fellow, University of British Columbia

Figure 1

Imagine for a moment the grasslands of
British Columbia. Chances are, the last place
that will come to mind is the Skeena region of
northwest BC. This, after all, is the land of
salmon, totem poles, mist-shrouded forests
and mountains. Native grasslands form little
or no part of this picture—even for those
who live here. It is, however, precisely because
of their rarity, remoteness and anonymity,
that the Skeena region includes some the
best-protected and most endangered grasslands in our province.
Northern BC has two significant low elevation grassland
landscapes, located in the Stikine River valley and at the western edge of the Nechako Plateau. There are also small pockets of
grassland scattered in the Bulkley and mid-Skeena valleys, and
north to the Yukon border (Figure 1).
Two obvious features distinguish these northwestern
grasslands from the more familiar grasslands of the southern
BC interior. First, slender wheatgrass (Elymus trachycaulus)
replaces bluebunch wheatgrass (Pseudoregnaria spicata) as the
dominant, late seral bunchgrass. Secondly, big sagebrush
(Artemisia tridentata) is replaced by smaller sages such as pasture sage (Artemisia frigida), northern wormwood (Artemisia
campestris) and Michaux’s mugwort (Artemisia michauxiana).
With their high insolation and low snowpacks, these grasslands
provide critical habitat for many wildlife species, notably mule
deer and western garter snakes, and support xerophytic plants
and insects not found elsewhere in the landscape.
They are also a natural magnet for invasive plants from
warmer and drier climates and agricultural environments.
Non-native species that are widely naturalized include dandelion (Taraxacum officinale), Kentucky bluegrass (Poa pratensis)
and timothy (Phleum pratense). So far, cheatgrass (Bromus tectorum) and knapweeds (Centaurea spp.) are absent.
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Predicting Effects of Climate Change

Climatically speaking, the grasslands of northwest BC are
situated right at the margin of viable grassland climates. This
feature—as well as their generally small size—makes them
particularly sensitive to changes in temperature, precipitation
and disturbance regimes. These grasslands, therefore, are ideally suited to be the “canary-in-the-coalmine” for monitoring the
effects of global warming on vulnerable ecosystems.
Changes in climate take place across a huge range of spatial
and temporal scales (see sidebar on page 26). While changes in
temperature and precipitation do affect grasslands directly,
more often they have an indirect or cascading effect on patterns
of disturbance, grassland food-webs and human behaviour. Any
prediction of the effect of global warming on northwest BC

grasslands is thus likely to be wrong, and virtually guaranteed
to be a vast oversimplification.
That said, I predict that some northwest BC grasslands will
expand as result of global warming, while others will shrink.
All will experience some displacement of their current biota by
both native and non-native organisms. The rate of invasion will
accelerate with human activity and habitat fragmentation in
the surrounding landscape. Even remote grasslands will undergo
invasion, most likely by other species such as native rhizomatous
shrubs, airborne insects, fungi, and flowering plant seeds. Larger,
contiguous grasslands, such as those in the Stikine, will be less
affected by climate change than scattered pocket grasslands like
those in Bulkley and Skeena; this will happen even if the climate changes more rapidly in the Stikine than further south.
Biological diversity will increase in some areas and some
biotic groups but will decrease for others. Grassland plants and
animals with greater plasticity (i.e. the ability to be physiologically active in the early spring and late fall), multiple reproductive modes and broad ecological tolerances, will out-compete
species with narrow, rigid niches. On the whole, cool season
rhizomatous grasses are likely to benefit at the expense of
summer-active bunchgrasses. Earthworm invasions will disrupt
cryptogamic soil crusts. Some ephemeral species, such as
spring flowering annuals or certain rare insects, will explode in
abundance while others will disappear.
In some cases, indigenous species will co-exist happily alongside new arrivals, while in other cases they will be completely
overrun. In general, we should be prepared for an overall loss
in the degree to which individual grasslands differ from neighbouring grasslands and from grasslands in more urbanized
areas to the south.
These predictions are drawn from my field observations of
changes in northwest BC grassland ecosystems over the past
30 years, bolstered by a very small amount of local grassland
research, and plenty of published science from other geographic
regions and ecosystems. One thing ecologists know for certain
is that there will be some surprises, as no two ecosystems
respond alike and the future never entirely replicates the past.
Endangered Grasslands and the Pizza Test

How much change can a grassland ecosystem threatened by
climate change, invasive species, altered disturbance regimes,
urban and industrial development and other indignities of the
twenty-first century undergo before losing its essential character or integrity?
This question is often asked, not only of BC grasslands, but
about any unique entity threatened with extinction from globalization, including indigenous cultures and languages. There
may be some lessons to be learned through analogy.
BC GRASSLANDS
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academic literature, as well as receiving a level of
repudiation in the courts. It is not insignificant
that the Gitksan and Wet’suwet’en were successful in having Justice McEachern’s ruling overturned in the Supreme Court of Canada.
The Pizza Test and Grasslands

Ecosystems, like cultures and languages, continually adapt to new circumstances. Holding on to
a static view of ecosystems, is every bit as
specious as perpetuating a static view of culture
and language. Ecologists and conservationists in
western North America, myself included, notoriously cling to idealized conceptions of pristine,
pre-European natural ecosystems. The accelerating pace of global change and events such as BC’s
extraordinary mountain pine beetle outbreak
challenge us to adopt a more realistic view of
grasslands and other ecosystems as
dynamic, adaptive entities.
Yet it is undeniable that whether
it’s pizza, Kentucky bluegrass or Lumbricid earthworms, these global invaIn recent decades, the climate in northwest BC has been
sives can serve as early indicators of an
warmer, especially during the winter, and wetter, at least during
avalanche of change that may result in
spring and summer. Anecdotally, this has resulted in smaller
the disintegration of a culture or ecosysgrasslands with higher shrub cover, because moister conditions
tem. We need more substantive indicahave reduced summer fires and have encouraged tree and
tors of health and resilience than the
shrub growth. Without more research, it is difficult to attribute
pizza test to predict whether an adapting
these changes to
social or ecological entity maintains its
C
Seasonal Average
distinctiveness or becomes an undifferglobal warming since
Temperatures ( C)
entiated part of the global stew.
annual and decadal
For grasslands at the northwest edge,
climatic variability
this
could mean shrinking to the point
winter
spring
summer
fall
also have long-lasting
of
being
completely engulfed by the sureffects on grassland
rounding
forest. Alternatively, these
mm
ecology. For example,
Seasonal Average Precipitation (mm)
ecosystems could remain open and
deer populations,
grassy but increasingly indistinguishable
which have a huge
from a local soccer field or a vacant lot
effect on tree and
downtown.
shrub encroachment,
The message of the pizza test is that
winter
spring
summer
fall
can take years to
not all changes are important or necesDifferences in average temperature and recover from a single
sarily a bad thing. The challenge for
precipitation in the Bulkley Valley before
those of us who love the grasslands
winter with unusually
and after the 1977 PDO regime shift.
of BC will be to identify the really
heavy snow. Likewise,
important threats associated with clian exceptional white spruce seed year followed by warm, wet
mate change and determine how we can
summer weather can establish a cohort of trees that
work most effectively to ensure the
permanently influences grassland dynamics.
future health and resilience of these very
Lately, many important ecological phenomena in BC have been
special ecosystems.

Warmer and Wetter?
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linked to the Pacific Decadal Oscillation (PDO), which flipped
from a dominantly negative mode from 1947 to 1976 to a
dominantly positive mode since 1976. Some are suggesting
that the return to more extreme 1970s style weather since
2003 is the result of another PDO regime shift. Interactions
between global warming and cyclical phenomena like the PDO
are likely to have a large effect on grassland viability.
Data from Climate BC v.3.1 available at:
http://www.genetics.forestry.ubc.ca/cfgc/climate-models.html
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Dr. Sybille Haeussler is a Smithers-based
research scientist and a professional forester whose work and hobby time includes
conservation and restoration of northwest
BC grasslands and other endangered
ecosystems. She is a post-doctoral fellow
at UBC and president of the non-profit
Bulkley Valley Research Centre.
www.bvcentre.ca

BC Conservation Corps

from page 21
usually poor, which impairs the population’s
recovery. Therefore, the separation of domestic
sheep and goats from wild sheep is currently
considered the most effective way to prevent
disease outbreaks.
The BCCC—a program that provides experience to students and recent graduates of environmental programs—is leading a new project
for the Thompson-Nicola region to mitigate the
issue. My partner and I started in the fall of
2006 and have been gaining experience in field
activities while learning sheep biology, habitat
attributes, public speaking and collaboration
skills, geographic information systems, and
other activities related to wildlife management
and protection.
The WDSGSP is designed to determine and
mitigate the risk of disease transfer from
domestic sheep or goats to wild sheep in the
Thompson-Nicola region. Surveys were done
for domestic sheep or goat farms located in
close proximity to bighorn sheep ranges and
the risks were assessed for each case. Contact
was made with the landowners to inform and
educate them about the project.
Recommendations to reduce the risk of disease include: changing the species being
farmed, constructing special exclusion fences
and acquiring one or more livestock guardian
dogs. We concluded that the most effective
way to prevent disease outbreaks is through
the separation of domestic sheep or goat
ranches from bighorn sheep range areas and
we are working alongside the Ministry of
Environment, sheep and goat farmers, and
interested community groups to generate other
solutions to mitigate the risk in the future.
One of the most important parts of the
project is to gain the support and understanding of the general public through various presentations and community stewardship events
to improve public awareness. We believe that
our efforts will inspire similar projects to promote the survival of bighorn sheep and to
improve environmental stewardship in BC.
As the morning sky floods with daylight, we
decide it is time to move on from the herd and
keep looking further down the road for more
bighorns. The serene vista of the rolling hills
disappears behind us and we set out in search
of solutions to ensure a future for these spectacular animals.
Allison Millar is an employee of the BC
Conservation Corps.
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Those involved in native land claims and the
cultural survival of indigenous peoples have
observed a recurring phenomenon, now ironically referred to as “the pizza test.” The pizza test
famously reared its head during the landmark
Delgaamukw vs. British Columbia land claims
trial of the Gitksan and Wet’suwet’en peoples of
northwest BC.
According to the original Delgaamukw ruling
handed down by BC Chief Justice Alan
McEachern in 1990, the Gitksan and
Wet’suwet’en relinquished their aboriginal identity and cultural integrity because they participated in the European wage economy and
adopted modern foods such as hamburgers and
pizza. In other words, they failed the pizza test.
The pizza test perpetuates a static view of culture and has been thoroughly discredited in the

How do we prepare for the future?

from page 13
Other theories of plant succession, however,
might also be equally plausible for grazing management. Cowles and Tansley argued that many
stable poly-climax communities existed within
the same regional climate. Curtis argued that
individual plant species possess nearly unique
environmental requirements, and become established along gradients, particularly moisture,
resulting in a continuum of species composition—no true plant community repeats itself
exactly across the landscape. Whittaker extended
this concept by postulating the vegetational
mosaic, with plant species distributed along a
multiplicity of environmental gradients—disturbance is a natural part of all ecosystems, climax
and successional species intermix across the
landscape, and classifiable units are considered
arbitrary.
Gleason noted that vegetation varies not only
across environmental gradients, but also across
time, as conditions differ on the same site at different times in preceding and succeeding assemblages of plants. Continual flux is the norm, and
no true replication of unique individualistic
communities ever occurs.
When we manage grazing animals, we necessarily make predictions about what will happen
to the vegetation. It is necessary to make inferences about which of the previous paradigms for
plant succession and communities is most likely.
I have always admired the understated simplicity
of Hans Jenny’s state factor equation, which postulates that soil is a function of climate, organisms, relief, and parent material. Major expanded
on Jenny’s perspective by suggesting that these
same factors applied to vegetation, and that soils
and vegetation develop together over time:
v,s = f (climate, organisms, relief,
parent material, and time).
The mono-climax, poly-climax, continuum,
vegetational mosaic and individualistic concepts
are all accommodated by this state factor equation. Even the more recent state and transition
models are also accommodated by the state factor equation. By considering these factors, which
are constantly changing, we attempt to predict
future vegetation based on our managerial influences. We can make these predictions, even if
pre-European climax becomes impossible due to
global warming or progressive neoglaciation
cooling.
Implications for the Future

If we assume that global warming will contribute
most to a changed state factor equation in the
near term, what will our grassland landscapes

look like in 100 or in 1,000 years? What kind of
management approach should we pursue? Will
the end point of plant succession be identical to
what it was 200 years ago, before the impacts of
European disturbance and subsequent livestock
grazing? Not likely, I suggest.
Our landscape might feature a greater proportion of C4 (plants that form four carbon atoms
during photosynthesis such as sedges) compared
to C3 plants (plants that form three carbon
atoms such as bluebunch wheatgrass). C4 plants
photosynthesize best at 30 to 35 degrees Celsius,
whereas optimum temperatures for photosynthesis of C3 plants are 20 to 25 degrees Celsius.
An alternative prediction, would be an increase
in C3 plants, which photosynthesize better at
elevated levels of CO2, the primary driving force
of global warming. Current projections indicate
that atmospheric carbon dioxide will reach 500
parts per million (ppm)—nearly twice the level
of pre-industrial concentrations by the end of
the twenty-first century.
Light intensity, physiological impacts on stomatal closure, and use/availability of soil moisture
further confound explicit predictions for what
kinds of plants will dominate our grasslands
with global warming. We know only that change
will occur, and that such changes will likely be
irreversible. Our management paradigm should
reflect such a future.
Implications for Management Paradigms

Irreversible changes have already occurred in
many regions of the world. In California, grazing
management uses an optimal mixture of nonnative plants introduced from the Mediterranean
region as its standard. This management paradigm considers the historic climax as unattainable, and represents a realistic understanding of
vegetation potential based on a severely altered
state factor equation. The concept of potential
natural community in British Columbia incorporates similar, presumably irreversible changes in
the state factor equation, as reflected by our predictions that introduced species such as cheatgrass are permanent, naturalized components of
stable plant communities. To seek pre-European
climax vegetation assumes a static environment
in which no changes ever occur to the state factor equation and that climate, organisms, relief,
and parent material all remain constant over
time.
Before condemning me for abandoning the
aesthetic and inherent values of pre-European
grasslands in British Columbia, let me stress that
a very important goal can certainly be to main-

tain our landscapes as “natural,” as they have
been perceived to be before European contact.
Humans always manage for the values we seek.
To be successful we must also manage for the
values that are feasible.
Even without depending on pre-European
climax vegetation as a standard, however, our
grasslands can still be managed as “natural”
ecosystems by pursuing ecological first principles to maintain ecosystem structure and
function. Structural properties include species
diversity, dominance and relative abundance,
vegetative structure, trophic structure, stability
(resilience), and levels of organization (organism, population, and community). Proper functioning of our grassland ecosystems should also
include an emphasis on efficient energy flow and
closed nutrient cycling. These attributes of
natural ecosystems tend to produce stable landscapes (1) irrespective of our ability—or
inability—to regain pre-European climax, and
(2) regardless of our untested potential to predict new climax vegetation in an uncertain
future.
The Need for a Collective Vision in BC

Humans are an integral part of grassland ecosystems. To ignore the human presence limits our
opportunity to succeed. All of us in society are
part of the problem—all of us must therefore be
part of the solution. Successful conservation of
our valuable grassland habitats requires a collective vision for butterflies, forage, bighorn sheep,
housing, cattle, tax revenues and dirt biking.
The GCC mission and challenge involves much
more than pre-European climax vegetation,
which plays an important, but nevertheless
incomplete, role in maintaining our grassland
ecosystems. Although pre-European vegetation
in British Columbia might be my goal for an
ideal future, such a goal is not feasible or achievable into the distant future, certainly not 20,000
years from now, and likely not even 100 years
from now. Uncertainty is our future. A moving
target is our goal. Change is inevitable. Flexibility, cooperation and planning for change must be
our strategy.
Dr. Michael Pitt is the Chair of the Grasslands
Conservation Council and has been active in the
council and other grassland and land stewardship
initiatives and organizations across the province.
He has published numerous academic and popular articles on the subject of land use and management during his tenure as both Professor Emeritus
and Associate Dean at the University of British
Columbia.
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Members’ Corner
LEFT

(from left to right) Ken Mackenzie, Don Savjord, Mike Duffy and David

Zirnhelt discuss range management during a field tour of Bridge Creek Estate
in 100 Mile House. The tour was part of the fall directors’ meeting held in
October 2006.
BELOW

Ordell Steen, board member, addresses the potential impact of climate

change on the grasslands of the Cariboo during the directors’ field tour, as
Tasha Sargent, Stewardship Planner, looks on.

Welcome to Our New Directors
Bob Brown

Retired, Professor and Administrator, Simon Fraser University,
Lac le Jeune, BC
King Campbell

Ducks Unlimited Canada, Salmon Arm, BC
Darren Dempsey

Frolek Ranch, Knutsford, BC
Joe Foy

Western Canada Wilderness Committee, Vancouver, BC
Bruce Gordon
Bob Scheer

GIS and Mapping Consultant, Kamloops, BC. Returning board member.
Darrell Smith

Ministry of Agriculture and Lands, Cranbrook, BC. Returning board
member.
Jim White

Rangeland Associates, Knutsford, BC. Returning board member.

What You Can Do to Help Stop Climate Change
Take the Nature Challenge from the David Suzuki Foundation:

By incorporating at least one of
these activities into your daily
life, you can significantly reduce
the amount of emissions you put
out each year. It has to start
somewhere—it has to start with
you.
source:www.davidsuzuki.org/NatureChallenge

1.

Reduce home energy by 10 percent

2.

Eat meat-free meals once a week

3.

Buy a fuel efficient, low-polluting car

4.

Choose an energy efficient home and appliances

5.

Stop using pesticides

6.

Walk, bike or take transit to regular destinations

7.

Prepare your meals with locally produced food

8.

Choose a home close to regular destinations

9.

Support alternatives to the car

10. Get involved, stay informed
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Norton Stewart, Vancouver, BC.

Happy Birthday to
Bert Brink

Development Update
Membership Drive

From 2003 to 2007, the GCC’s membership has
increased significantly, allowing us to continue
to develop new initiatives and to successfully
implement our established programs.
Without the passion, knowledge and ethics of
our members, the GCC would be as lost as a
penguin in a badger’s den. Our members keep us
alive, help us to remain inspired and push us to
work as hard as we can to preserve and protect
the grasslands of our province.

On November 19, 2006, Dr. Vernon C. “Bert”
Brink celebrated his ninety-fourth birthday.
The GCC would like to take this opportunity to
extend the warmest wishes to Dr. Brink in this
auspicious year. Dr. Brink—a veteran of World
War II—is a well-known figure in British
Columbia’s conservation circles. Brink was the
first academic advocate for BC’s grasslands
when he taught at the University of British
Columbia. He has dedicated his life to the goals
and ideals to which the Grasslands Conservation Council is committed and was one of the
GCC’s first and strongest supporters.

New Technology

To make giving easier, the GCC is now able to
process Visa, MasterCard and direct deposit payments from donors and members.
As well, the GCC has set up a monthly donation system for members who prefer to make
smaller donations throughout the course of each
year, instead of a lump-sum payment. Monthly
donations are convenient and efficient. Upon
approval, the GCC can withdraw a set amount
from member’s bank accounts each month—
providing our organization with a stable source
of income and allowing members to budget
small donations over the course of each year. The
donations can be changed, paused or halted at
any time and every donation is tax-deductible.
Individuals can become members of the GCC
with a donation of $30 or more; businesses can
become corporate members with a donation of
$250 or over. All memberships are renewable on
a yearly basis; please watch for your renewal
notice in the mail.
Fundraising Events
Grasslands Gala In June 2006, the GCC held a

very successful and entertaining Grasslands Gala
fundraising dinner in Grand Forks in association
with our annual workshop. We had a great turnout—event attendees doubled those of 2005.
Jared Hobbs, wildlife biologist and professional
photographer, entertained the audience with a
fascinating slideshow and commentary on BC’s
wildlife, while Fred Marshall kept us on track as
the evening’s master of ceremonies. Thanks to
Jared, Fred and everyone else that contributed for
a job well done!
GCC Annual Fundraising Campaign The

GCC’s annual fundraising campaign, entitled
Grasslands Forever, began in September 2006
and wrapped up in the early spring of 2007.
The GCC would like to extend its gratitude to

everyone who contributed to the GCC during
this campaign.Your donations are deeply
appreciated.

Dr. Brink’s successes include his contribution
to the establishment of BC’s park system; a
prominent role in the creation of the BC
Federalists of Naturalists; and the publication of
a wide range of articles that have inspired and
educated people around the country. It is with
deep respect and gratitude that the GCC wish
Dr. Brink a very happy birthday!

Planned Giving—Building a Legacy
for BC’s Grasslands

Building on the tremendous support from our
members, the GCC is developing a planned giving program and package that will be extended
to our members as well as to financial planners
and lawyers across the province (see sidebar).
The goal of the program is to build momentum
and the necessary resources to continue the
much needed work of the GCC. We feel strongly
that without conservation and stewardship, the
future of our grasslands are questionable.
The planned giving program will coincide
nicely with our two public service announcements for television featuring two animated
characters, the long-billed curlew and the calf,
which tell the story about our disappearing
grasslands.
Stay tuned…information will be available
this fall through the GCC office and on the
new GCC website!
Danielle Toperczer is currently in transition
from her position as Development and
Fundraising officer to her new role of Stewardship Agrologist. She can be contacted about
matters pertaining to either program area at
danielle.toperczer@bcgrasslands.org

A planned gift may
be a one-time cash
donation, a series
of donations over a
set period, bequests
under a will, donations of publicly
traded securities,
RRSP, RRIF, life
insurance policies
or an endowment.
Planned gifts can
be made available
immediately or for
the future.
BC GRASSLANDS
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Welcome to
New GCC Staff
Amber Cowie
Education and Outreach Coordinator
Amber Cowie received her Bachelor of Arts
degree—specializing in history—from the
University of Victoria, but she has lived and
worked in the grasslands of British Columbia for
most of her life. She grew up in Clearwater, BC
and completed her last two years of high school
in Kamloops, so the unique beauty of the area
was well known to her even before she began her
illustrious four-year career as a treeplanter, slogging through the dusty hills around Cache Creek
and Ashcroft and the steeper slopes of the Peace
River region to pay her way through school.
After graduating from UVic, Amber retired
her planting bags and made her way south to the
Kootenays. She helped to create a homeless shelter in Nelson, then decided to pursue another of
her passions and began writing for a newspaper
in northern Alberta, which eventually led to her
most recent position as a staff writer at a magazine publishing house in Cranbrook. Amber’s
greatest goal has always been to unite the two
driving forces that have defined her professional
career—a passion for work with NGOs and a
love of communication—and she is very excited
to be given the opportunity to do just that as the
Education and Outreach Coordinator with the
GCC.
Richard Doucette
Conservation Planner
Richard graduated with a Bachelor of Science
in Forestry from the University of New
Brunswick with minors in wildlife and parks and
wilderness. He has worked in a variety
of resource management and planning positions,
mostly with the governments of New Brunswick
and Ontario. His work has led him into many
fields, including: researching reptiles at risk; GIS
modelling of forest succession; and writing
park management plans—he also has experience with stakeholder and First Nation consultation. He is looking forward to working for
grassland conservation in BC, as a visit to the
Rockies in the late 1990s planted a bug that has
been itching ever since, figuratively of course.
He and his family are looking forward to the
outdoor opportunities this new home province
has to offer. During his limited free time,
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Fundraising Committee Update
Michael Pitt, Chair

Throughout the year the GCC focuses much energy and attention on fundraising and capacity building. Only through the development of a successful fundraising program can we ensure the ongoing
success of our organization and continue to deliver the multitude of programs, projects and events for
which the GCC is known.
During the recent holiday season, the GCC Fundraising Committee delivered its annual Grasslands
Awareness Campaign. We would like to extend our sincerest thanks to everyone who purchased an
annual membership on behalf of themselves, friends or family. As well, we would like to welcome all
new members to the GCC community. Many of you have received and courteously responded to an
appeal for help as we continue to address the loss of BC’s grasslands to a plethora of threats. These
complex issues are of the utmost importance to the GCC, as we continue to work with governments,
First Nations, the ranching community, conservation groups and interested individuals to mitigate the
loss of grasslands across the province.
Thank you for the generous support you have chosen to devote to this very important initiative!
And, although this campaign is nearing its end, it is not too late to show your support and appreciation for our beautiful grasslands! Please go to www.bcgrasslands.org for more information on how to
donate and become a GCC member.
As part of the Awareness Campaign, the Committee has initiated monthly column submissions in
the Williams Lake Tribune. Article submissions are by GCC staff, members and board of directors.
It is through promoting education and awareness in our grassland communities and throughout the
province that we can together end the loss and the abusive use of BC’s grasslands. If you are interested
in submitting a column, email gcc@bcgrasslands.org
Annual Grasslands Gala

Please watch for upcoming information on the GCC’s Annual Grasslands Gala Fundraising Event—
to be held this year Vancouver, BC on October 23, 2007. In support of our urban members—and our
own gastronomical standards—members and supporters of the GCC will delight their senses with
great food, stunning grassland images and delightful company. The evening will feature a slideshow
profiling the Chris Harris’ new book project, Spirit in the Grass: British Columbia’s Forgotten
Landscapes. Tickets will be available soon—keep checking our website for more information.
We would like to encourage you as members and fellow grassland enthusiasts to continue to
support the GCC’s important work by providing a donation to the GCC and joining in the effort to
conserve one of Canada’s most endangered ecosystems.
Contact Julie Lance, Executive and Administrative Assistant. julie.lance@bcgrasslands.org

Richard enjoys volunteering on wildlife
research projects and photographing wildlife
and landscapes.
Julie Lance
Administrative and Executive
Assistant
Growing up in northern Ontario, Julie fell in love
with British Columbia while visiting Kamloops
as a teenager. After pursuing post-secondary
education in Ontario, she transferred to UNBC
where she received a BA in Geography and Environmental Studies. Julie has been very fortunate
to explore the many unique and inspiring landscapes of BC through treeplanting and various
other employment and travel opportunities.

For the past two years she has lived in the
Fraser Valley where she worked as a supervisor
with Ecoworks, an employment training program, and as a coordinator with the Abbotsford
Youth Commission. During that time, Julie was
also involved with the production of two
newsletters for the Fraser Valley Conservancy.
She has recently moved to Kamloops and she
is thrilled to be settling down in the interior and
embarking on an exciting opportunity with a
growing non-government organization in the
newly created position of Administrative and
Executive Assistant. Julie is looking forward to
working with the staff and executive through
involvement in many aspects of the GCC.

Thank You
Grasslands Stewardship & Securement Committee
Bob Brown, Chair

Over the course of the fall directors’ meeting—held in October 2006—the GCC’s board of directors
decided to create a committee dedicated to issues surrounding grassland stewardship and securement chaired by Bob Brown.
In November 2006, the committee agreed that our vision would be “…the protection of contiguous blocks of healthy and representative native grasslands throughout their historic range.” We then
turned our attention to defining our mandate and came up with two options.
The committee will also examine the current incentives available for stewardship programs that
address grassland conservation in BC and the effectiveness of these incentives. From this exercise,
the committee will identify the gaps that currently exist in regards to these incentives. We will then
work with partner organizations regarding the elimination of these barriers.
The committee will also examine the opportunities available for the securement of large,
contiguous blocks of representative native grasslands throughout their historic range that go
beyond traditional securement avenues of the main land trusts.
Discussion of these options led us to understand that while they are related, stewardship and
securement are not the same issues and that each is deserving of its own analysis and set of
solutions. Therefore, with the approval of the executive committee, we decided to divide ourselves
into two sub-committees, one to focus on the stewardship mandate, and the other to focus on
securement mandate. Bob Brown will be chair of both sub-committees, and will report regularly to
the committee as a whole.
We also agreed that in each case, we would follow the situation/target/proposal analysis format.
By this approach, we will identify and articulate the current situation regarding the mandated issue,
set targets we want to achieve, and then develop a set of proposals for solutions, that will allow us
to meet our goals. Our work goes on!

Grasslands Restoration & Mitigation Committee

PHOTO ORDELL STEEN

Jim White, Chair

A committee has been working on a draft GCC policy on seeding and other restoration measures
that are appropriate following disturbance of grasslands/dry forests by severe fire impact, construction of various kinds of rights of way, etc. Major soil disturbance invites erosion, invasion of alien
plants, and often has an aesthetic impact.
At the annual meeting in Grand Forks, it was mentioned that one of the ministers of the BC government had asked for input on dealing with the impact of the pine beetle epidemic. While much
of the mountain pine beetle is active on lodgepole pine in areas well removed from grasslands,
some of the drier sites (e.g. Tunkwa Lake, Chilcotin and southern Kootenay Trench) come within
the mandate of GCC, as do most of the areas
where the western pine beetle (sometimes assisted by the mountain pine beetle) is attacking
ponderosa pine. It was therefore decided that the
mandate of the committee should be expanded.
The Grasslands Restoration and Mitigation
Committee has been through multiple drafts of
the seeding policy, and has explored the impacts/
implications of the pine beetles to the grasslands/dry forest and will have policy drafts for
consideration at the annual general meeting in
June.
For more information please contact
gcc@bcgrasslands.org, or the chair at
JimWhite@telus.net

The GCC would like to thank the following
funders for the generous support for the
2006 – 2007 fiscal year.
PROGRAM FUNDERS
Tula Foundation
The Real Estate Foundation of BC
Habitat Conservation Trust Fund
The Bullitt Foundation
Vancouver Foundation
Ministry of Environment
Ministry of Forests and Range
Ministry of Agriculture and Lands
Integrated Land Management Bureau
Ministry of Tourism, Sports and the Arts
Fortis
Ministry of Public Safety & Solicitor
General—BC Gaming Commission
Agriculture Environment Initiative
Beef Cattle Industry Development Fund
Regional District of Kootenay Boundary
Southern Interior Weed Management
Committee
The Nature Trust of British Columbia
Canadian ATV Association
ATV-BC/Quad Riders Association of BC
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success;
• Ducks Unlimited Canada for providing affordable office space;
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Personal Landscapes

The Call of the Curlew
Tasha Sargent, Stewardship Program Coordinator

Growing up in northern BC, I was far more familiar with
agricultural landscapes and mixed forests than I was with
grasslands. In 2000, after completing my Bachelor of
Science in Wildlife Management, I accepted a job with
BC Parks in Williams Lake. The
main focus of my job was to be in
the grasslands of the Chilcotin, a
place where I had never ventured—the landscape was as foreign to me as the surface of the
moon. Interestingly enough, my
first day on the job I was brought
along to a meeting with a new
conservation organization called
the Grasslands Conservation
Council of BC. Little did I know it was going to be the
beginning of what I suspect will be a life-long love affair
with grasslands, the Chilcotin and the GCC.
The first time I headed into the grasslands with my
boss, we loaded up our truck with binoculars, cameras
and coffees to go scout the Junction Sheep Range—once a
wildlife management area and now a provincial park. The
drive to the entrance of this park is stunning but I was
still unprepared for the beauty held within its boundaries.
Within the first few kilometers of dirt road—peppered
with signs reminding users of the fragility of the grasslands—I was amazed. The rolling grasslands were breathtaking.
The first hill we came over pulled me in further: a herd
of California bighorn sheep with their young lambs were

grazing on the hillside. Once I reached the rock cairn at
the junction of the Fraser and Chilcotin Rivers—for which
the park is named—I was sold. I was awestruck gazing at
the sweeping vistas of grassland benches divided by raging rivers as far as the eye could
see, with the warm spring wind
blowing the grasses. I spent
many days that summer at the
Junction Sheep Range park, and
also at Churn Creek Provincial
Park, taking in the grassland vistas and enjoying the diverse and
abundant plants and wildlife that
were so new to me.
The only species that evaded
my sight all summer long was the long-billed curlew. A
year later, while taking a friend to experience the park, it
finally happened. At first I could not figure out what this
behemoth bird was, until I got out and steadied my binoculars and spotted the gigantic curved bill. The deal was
sealed. I loved grasslands.
After spending a few years working around BC and
Alberta, I was fortunate enough to get a job with the GCC,
which had grown considerably since that meeting I had
attended in 2000. I’m proud to be, as I tell my friends, a
“grassland warrior”, and hope others enjoy this beautiful
gift as much as I do.
Tasha Sargent is the GCC’s Stewardship Planner and our
resident grassland warrior.

Coming Up in BC Grasslands
The next four issues of BC Grasslands will focus on the topics of Stewardship Success
Stories; the Economy of Grass; Grasslands of BC and Beyond; and Planning in Action.
We encourage the submission of feature-length articles (1,500 to 2,000 words);
perspectives pieces (500 to 1,000 words); photographs or other artwork. To pitch a
story idea or submit your work, telephone the GCC at (250) 374-5787 or email us at
gcc@bcgrasslands.org. You can also send your submissions to: Grasslands
Conservation Council of BC, 954A Laval Crescent, Kamloops BC V2C 5P5
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