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Message from the Chair

An Honour to Help Protect BC’s Grasslands
Bob Haywood-Farmer

I

t is a great honour to be
a Grasslands Conservation
Council board member. What
I discovered when I joined the
organization was an extremely
dedicated and hard working
group of volunteers that make
up the board. It is humbling to
‘lead,’ or more accurately to
be led by such a hard working
group.

The board has had very generous help from
our program manager, Brad Arner, who has had
experience as a manager with Ducks Unlimited. Hallie
MacDonald comes to us with years of experience
with BC Cattlemen’s to keep our books in order.
Judith Guichon, former Lieutenant Governor of BC,
has been generous with her time and reminds us to
make education, particularly towards our youth, an
important part of our mandate.
Our annual meeting in Summerland this June was
a highlight. We owe thanks to Don Gayton for his
contribution to our meeting organizing the venue
and including us in a very interesting ﬁeld trip in the
South Okanagan in the Vaseux Lake area, and also
the White Lake area on Nature Trust property. The
chance to meet Wade Clifton and hear about his
management of cattle on these lands was particularly
rewarding. MP Dick Cannings also had supportive
words, having grown up in a grassland area on the
bench west of Penticton.
We were fortunate to be asked to participate in
a Gala fundraising event along with the Aurora
Rotary group from Kamloops in early November. We
are grateful to Mike Dedels and Peter Leishman for
including us in this event. Special thanks to all donors
who made this a success—especially BC Cattlemen’s.
One thing that is important to us is our connection
to other organizations. We work cooperatively
with The Nicola Valley Round Table, particularly
in the management and research at the Laurie
Guichon Memorial site. We also have a seat on the
Thompson Nicola Invasive Plant Committee, where
an important pilot project with provincial funding is
being carried out. Under the direction of Lauch Fraser,
rehabilitation work that largely targets grassland
affected by invasive plants continues to be carried
out with students of Thompson Rivers University. The
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Laurie Guichon site is one location where this work
continues.
We live in a province where trees tend to rule—our
forest resources are vast and important. Recent events
such as the mountain pine beetle attack and large
devastating ﬁres have exposed the vulnerability of the
sector. With climate change, these types of events are
likely to increase. The public has been led to believe
that planting trees is the best way to offset climate
change by sequestering carbon and admittedly that is
important. The carbon stored in trees is primarily in the
above ground parts of the tree, in the wood. Recent
ﬁre events have demonstrated how quickly that carbon
can be returned back to the atmosphere! Cogeneration
plants that burn wood also return CO2 to the
atmosphere. A less known but more long lasting way
to sequester carbon is through proper management of
our wetlands and our grasslands. Nothing sequesters
carbon more effectively than perennial grasses. The
richest black soils of the world, high in carbon, are
found in grassland ecosystems. The grasses draw CO2
from the atmosphere through photosynthesis and
produce hydrocarbons that are deposited into the
soil as roots are regenerated. A similar process takes
place in wetlands where decaying plants deposit
hydrocarbons into the water where they are preserved
for all time under the water. If is fair to say that the
wetlands associated with grassland are among the
most productive ones having a higher PH and high
nutrient levels.
Even though grasslands make up only 1% of our
land area in BC, they provide habitat for 1/3 of the
endangered species. The threats to grasslands are
many. Subdivision of grassland areas into small
holdings usually results in poor management. The
spread of invasive plants into native grass lands is a
huge threat, and rehabilitation is extremely difﬁcult.
Tree encroachment into grassland also results in loss to
this ecosystem. The use of ﬁre as a tool to control this
is difﬁcult because there is often too much chance of
damaging private infrastructure in the process. Utility
corridors often pass through bringing in invasive plants
and proving future access that makes all of these an
ongoing problem. The limited size of our grasslands,
the importance of them, and the many threats to them
make our job as a society critical. It makes me proud to
be part of the Grasslands Conservation Council.

Message from the Program Manager

Making the Case for Grasslands
Brad Arner

T

here’s no shortage of
issues for GCC to work
on. All the pressures on
our grasslands that we’ve
talked about for 20 years
continue. There have been
some successes; mainly in
grazing management and
the recognition of the role BC
grasslands play in supporting
Species at Risk. But the loss both functional and
outright conversion continues. GCC has an important
role to play as advocates for our natural environment.
The pressures to “compromise and accommodate”
the demands of uncontrolled human population
growth continue. Perhaps the best thing for
advocates of grasslands is to inform those around us
who take grasslands for granted, or perhaps not think
of them at all. We often ﬁnd ourselves “preaching
to choir” at meetings and conferences, which is
important to keep the passion amongst us, but we
need to reach out and have the hard discussions
and present facts to the un- and ill-informed. With
so many issues and misinformation bombarding
people these days, complacency can set in. Those of
us involved and passionate about the nature around
us are the best conveyers of information. Making it
relevant to our audience is the challenge.

BC’s grasslands are perceived by the general
public as expansive, primarily because the major travel
corridors, southern interior communities and popular
recreation areas are low elevation and surrounded
by grasslands. You only need to look at Google
Earth to see how the grasslands to the south in the
U.S. only reach north as narrow ﬁngers through BC
valleys. Unlike the once vast prairie grasslands east
of the Rockies, our BC grasslands have a different
distribution and ecology. Grasslands cover less
than 1% of our provincial land base. Their limited
distribution is disproportionate to the economic,
cultural and ecological values they provide. We often
hear that BC is the most diverse province in Canada,
and grasslands provide a big part of that diversity.
I heard a quote a while ago, I can’t remember
who to give credit to, but it was “education is the
catalyst for change.” GCC has many activities it can be
involved in, but I think it’s most important role is to be
the catalyst for change by being constant advocates
for, and conveyor of information. Our strength as a
council made of diverse backgrounds with a common
goal, along with our information assets puts us in a
good place as credible advocates. This coming year
GCC will continue to strengthen its communication
efforts and reach out to new audiences, providing
information using the many media formats available
to us today.

Fossen Ranch
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Message from the Editor

The Way I See It
Agnes Jackson

I

came back to the Board
of GCC in 2014 because I
felt a need and I could see
an opportunity to work
with like-minded people to
pursue ‘healthy grasslands.’
I felt that the Crown had
abandoned weed control.
Much of BC’s grasslands
were being neglected and
spotted knapweed was
spiralling out of control in
the Thompson and Nicola
Region. On the horizon,
there were 2 major projects
in Kamloops (my hometown) that posed major threats
to the grasslands and increased the likelihood of weed
spread. One was the proposal by Trans Mountain for
their pipeline expansion that in part went through the
grasslands in Lac du Bois. The second was the Ajax mine
plan to develop an open pit mine south of Kamloops.

In 2014, Scott Benton was Executive Director, and
Jim White was a Director at Large. An interesting
time in Grasslands Conservation, we were a small
group charged with some very large threats. For me,
as Chair at the time, I was able to witness ﬁrst hand
what an individual can achieve if you have that ﬁre
in your soul and passion to drive change.
Jim White led GCC through obtaining Intervenor
Status in the process of Trans Mountain route
expansion through the Lac du Bois grasslands.
Scott Benton commented that GCC participation
in the process was one of the better outcomes
during his time at GCC. Through our participation
as intervenors, we were able to have the National
Energy Board require Trans Mountain to improve
mitigation/restoration for grasslands and
related species at risk impacted by the proposed
construction. We identiﬁed shortcomings in their
proposed timing and mitigation strategies. The
NEB added conditions to the requirements of the
company for construction and restoration standards
as well was for ongoing invasive plant management.
This was a win for Grasslands. Our recommended
solution to keep the pipeline within the existing
right of way was unfortunately not acted on. Trans
Mountain paid for our analysis (by Jim White and
Phil Youwe) of the route and potential impacts.
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“The things you are passionate about are
not Random. They are a calling…”
— Fabienne Fredrickson

Many, many meetings Jim attended, sometimes with
Scott Benton, sometimes on his own, persistently and
patiently being there, asking well informed questions,
never raising his voice, never carrying a placard. In
2020 Trans Mountain moves forward with grassland
health in mind.
Ajax Mines came forward with an agenda to
develop an open pit mine in some beautiful privately
owned grasslands south of Kamloops. We were part
of a public advisory process under the Environmental
Assessment Act. Our analysis and report identiﬁed
signiﬁcant short comings and/or errors in the
restoration plan and recovery time for the grasslands
and species at risk. This was covered in a report to the
Environmental Assessment Ofﬁce. Jim represented
Grasslands Conservation and joined KAPA (Kamloops
Area Preservation Association) and again Jim attended
countless meetings, visited the politicians and was
very much part of a successfully deterring the mine. In
2020 AJAX is on hold.
In 2014 spotted knapweed was ﬂourishing in the
Thompson Nicola. Jim spotted an opportunity to
work with Douglas Lake Cattle Co., BC Cattlemen’s
Association and to collaborate with the Invasive
Species Council to hold a Summit at Salmon Lake
Resort. The goal was to quantify issues regarding
invasive species in these zones and develop key actions
to more effectively manage the invasive species. We
developed 6 goals based on knowledge and interest.
From the Summit and work after there was a renewed
interest in taking action to control invasive plants
including through a pilot project administered by
Thompson Nicola Regional District that has been in
place for 3 years to combat weeds on the ground and
research new ways of weed management. In 2020 GCC
has a seat on that Committee.
It has been 6 very interesting years…and I think,
as individuals, we join groups like GCC with hope to
make a difference, to have positive change toward
healthy grasslands and if you have vision and passion
you can ensure it.
The way I see it.

Message from Past Lieutenant Governor of BC

A Day in the Grasslands: Merritt Schools Visit
Laurie Guichon Memorial Grasslands Site
Judith Guichon

W

hen the Laurie Guichon
Memorial Grasslands
Site was developed in 1998,
the original mandate for the
Grassland Site outlined four
speciﬁc goals that would
foster an appreciation for
the grasslands:
1: To educate both locals and
visitors about the signiﬁcance
of the interior grasslands.
2: To show that the grasslands are important and
integral to social and economic makeup of the area.
3: To show how they support unique plants, animals
and ecosystems and are unique and globally
signiﬁcant to biodiversity.
4: To illustrate relationships, between grass, water,
wildlife, micro-organisms, timber and human activity.
Fast forward from 1998 to May 21, 2019 when students
from four Merritt schools attended our second
“Grasslands Outing” at the Laurie Guichon Memorial
Grasslands Site just outside of Merritt. The day was
a collaborative effort between volunteers from the
Grasslands Conservation Council and the Nicola
Watershed Community Round Table as well as School
District 58 to bring students out onto the grasslands.
Over the course of the day, nearly one hundred
students rotated between six interpretive stations
operated by volunteers. The stations were set up
throughout the site which allowed the students
to have some opportunity to stretch their legs and
actually run around somewhat.

The sites included a range of relevant experiences
that allowed students to explore the many aspects
of grasslands such as Dennis Lloyd’s biodiversity stop
where he dug several holes for students to examine the
different layers of soils. Another stop focused on First
Nations and was overseen by a local elder, who provided
many local edible plants to study. The elder also led
the groups in an opening prayer. Other stops looked
at wetlands and highlighted current weed treatment
research underway on the site. The students even
pulled knapweed and did an awesome job! My site was
a scavenger hunt where they identiﬁed several trees,
deciduous or evergreens, and they had an opportunity to
observe bugs using the great magniﬁers bought for the
occasion. Worksheets on grasslands were available for
teachers who wanted to do some follow-up.
The day was an overwhelming success and there was a
desire to expand in order to accommodate more students
this year. It would not have been possible without the
cooperation of many volunteers and one exceptional
teacher (Thank you Erica).
Laurie has been gone for 20 years now. This was
his vision for the site and I know he would have been
thrilled to see all those young people experiencing this
wonderful outdoor classroom.

Judith Guichon, Rancher and Former
Lieutenant Governor of British Columbia

Merritt Schools visit the Laurie
Guichon Memorial Grasslands Site
SPRING | SUMMER 2020
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A Dream Come True: The Clifton Family
By Holly Jackson

I

n 2019, the Clifton Family was widely recognized for
their stewardship efforts. They were the recipient
of the provincial BC Cattlemen’s Association Ranch
Sustainability Award and the national Canadian
Cattlemen’s Association Environmental Stewardship
Award for their careful management of numerous
species at risk on grasslands and their extensive
partnerships with conservation organizations and
others.
A Dream Come True: The Clifton family has been
ranching in the Keremeos area since 1916 but the
Clifton Ranch began in earnest May of 1968 when
Wilson and June Clifton made their dream of
operating their own ranch come true. With two young
boys, Brad was 9 and Wade was 5, Wilson and June
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set about building their own ranch operation in the
beautiful Similkameen Valley.
50 years later, Clifton Ranch is a true family
operation: Wilson still participates in the ranch
activities and both Brad and Wade worked together
and raised their families on the ranch. The family’s
working relationship is best described as everyone
knows what is going on but they all have their own
areas of responsibility and expertise.
Today, the ranch encompasses a 500 head cow-calf
herd, a 50-70 head bull test station, a feedlot where
the calves are retained and backgrounded and a beef
retail outlet. Since the cattle are not implanted, the
Clifton Ranch is working towards certiﬁcation for the
European Union market.

The 500 head cattle herd is Hereford based, crossed
with Angus and Salers. A small herd of purebred
Salers are also raised on the ranch. The herd genetics
are selected to thrive in the steep terrain and dry
ecosystem of the Similkameen Valley. They are also
carefully chosen for their calmness. Interestingly, the
Cliftons handle the cattle on foot and horseback as
much as possible so that the cattle are habituated to
people and are undisturbed when they encounter
hikers or recreationists in the area. This is important
because the ranch is located in a densely populated
area and the cattle may encounter people regularly:
UÊ
vÌÊ,>V ÊÕÃiÃÊ>`ÊvÀÊ«ÀÛ>Ìi]Êvi`iÀ>]Ê
Crown and Nature Trust British Columbia
UÊ / iÃiÊ>`ÃÊ>ÀiÊÃ«Ài>`ÊÛiÀÊ>Ê>À}iÊ>Ài>Ê
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“The Biodiversity Ranching Program
continues to demonstrate that sustainable
cattle management is synonymous with
protecting both biodiversity and conservation
values. The success of this partnership would
not be possible without the cooperation
and leadership of Clifton Ranch and the
Clifton Family.”
— Nicholas Burdock, Nature Trust British Columbia
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UÊ

UÊ

UÊ
UÊ

and include the White Lake Basin, the Columns
area adjacent to the ranch, the Old Tom Mountain
range and Mahoney Lake range near OK Falls
/ iÊ,>V Ê>>}iÃÊ>ÊÜ`iÊÀ>}iÊvÊiVÃÞÃÌiÃÊ
from 1300 feet at the valley ﬂoor (at the home
ranch) up to 6500 feet at the top of the range
À>â}ÊVVÕÀÃÊÊ>ÌÛiÊ}À>ÃÃ>`ÃÊVÕ`}Ê
Bluebunch wheatgrass and Fescue stands) and
open forest
/ iÊ>ÛiÀ>}iÊ>Õ>Ê«ÀiV«Ì>ÌÊÊÌ iÊ>Ài>ÊÃÊ
11-13 inches
£xäÊ>VÀiÃÊvÊÀÀ}>Ìi`ÊVÀ«>`]ÊVÕÌÊ>`ÊÃÌÀi`Ê>ÃÊ
silage in AG bags provides the feed for the ranch

The Clifton family has a 20 year history in sustainable
management working with non-proﬁt conservation
groups like The Nature Trust of BC. In 2000, they
ﬁrst partnered with The Nature Trust of BC on the
establishment of the White Lake Basin Biodiversity
Ranch. This partnership on the Biodiversity Ranch, and
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other agencies across the landscape, ensures that the
land is managed for both cattle and wildlife values,
not only in the White Basin area but across the whole
ranch.
Three aspects of Clifton Ranch stand out: the large
number of species at risk that need to be managed
on the landscape, the number of different agencies
that they deal with and the number of water
developments constructed:
UÊ
vÌÊ,>V Ê>>}iÃÊvÀÊÎ£Ê>>Ê>`Ê«>ÌÊ
species at risk across the landscape (deeded,
leased and Crown lands) including Brewers and
Grasshopper sparrows, Sage Thrashers, Great Basin
Spadefoot Toads, Tiger salamanders, and Western
rattlesnake
UÊ ÊÀ«>À>Ê>Ài>ÃÊÊÌ iÊ iÊÀ>V ]Ê>}ÊÜÌ Ê
sensitive areas on the range, are fenced. Totaling
approximately 30 kms of fence
UÊ "vvÃÌÀi>ÊÜ>ÌiÀiÀÃÊ>ÀiÊÕÃi`ÊÃÌÀ>Ìi}V>ÞÊ>Ü>ÞÊ
from riparian areas on the home ranch

UÊ ,«>À>ÊviViÃÊ>ÀiÊÜ`viÊvÀi`Þ]ÊÕÃ}ÊÃÌ Ê
wire on the top and bottom strands. Additional
fences are used throughout the property when
and where needed
UÊ ÊÀiÃÌÊÀÌ>ÌÊ}À>â}ÊÃÞÃÌiÊÃÊÕÃi`°Ê-iÊ
pastures are rested every second year; however,
they always monitor and adjust based on how the
grass looks in a given year
UÊ iÞÊÌÊÌ iÀÊ>>}iiÌÊÃÊÌ iÊiÝÌiÃÛi]ÊÜiÊ
thought out and designed water developments
used throughout the range to mange cattle and
take pressure off of riparian areas
UÊ £ääÊÜ>ÌiÀÊ`iÛi«iÌÃÊ >ÛiÊ«ÀÛi`ÊÌ iÊ
range and forage condition, taken pressure off
of riparian areas, reduced soil erosion and helped
distribute cattle throughout the range
UÊ / iÊ vÌÃÊ «iÊÌÊiÃÃiÊÌ iÊÕÃiÊvÊviV}Ê>`Ê
increase the use of water developments.

“Enhancing the grasslands is a ﬁfty year
project. It isn’t going to happen overnight,
it takes time. The biologists that were
against us are now on our side and they
see the beneﬁts. They understand that
cattle are part of the ecosystem because
they have been here for 100 years. The
species we are trying to protect rely on the
cattle being here.
We didn’t do this to win awards. We
believe managing and enhancing the
grasslands is the right thing to do.”
— Wade Clifton, Clifton Ranch, on working with the
Nature Trust of BC

In loving memory of Bradley Ross Clifton (1958-2019).
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Wild Sheep and Grassland Ecosystems
By Wild Sheep Society of BC

T

wo species of wild sheep call BC home, bighorn
sheep in the mid-southern portion of the province
and thinhorn sheep in the northern portions of the
province. Within BC, bighorn sheep consist of two
subspecies, California bighorn sheep and Rocky
Mountain bighorn sheep, whereas thinhorn sheep
consist of Dall’s sheep and Stone’s sheep. Generally, all
subspecies prefer grassland habitats with high visibility,
utilizing exceptional eyesight as a predator defense
mechanism. Diet staples include wheatgrass, fescue,
bluegrasses and sedges. Grasslands remain important
winter range for wild sheep as wind exposure and
direct sunlight limits snow cover, allowing wild sheep to
reach food sources of wheatgrass, fescue, bluegrasses
and sedges through the winter months. Each subspecies
can be found in a variety of grassland ecosystems:
UÊ ,VÞÊÕÌ>ÊL} ÀÊÃ ii«ÊÌÞ«V>ÞÊvÀ>}iÊ
mid-low elevation grasslands year-round and rely
on nearby cliffs and talus slopes for lambing and
escape terrain. In the East Kootenays, herds of
Rocky Mountain bighorn sheep are unique to their
use of alpine winter range in areas of high wind
exposure and little snow accumulation.
UÊ
>vÀ>ÊL} ÀÊÃ ii«Ê`i«i`ÊÊ}À>ÃÃ>`Ê
and open forest types for most of the year, in
the Ashnola, they exhibit movements between
lower elevation grasslands and subalpine-alpine
grasslands. In Kamloops around Kamloops Lake,
bighorn sheep utilize lower elevation grasslands
for the majority of the year, moving to cooler
forests during summer grazing.
UÊ -Ìi½ÃÊÃ ii«ÊÕÃiÊÀVÞÊÀÊ`ÀÞÊ>«iÊ>Ài>ÃÊÜÌ Ê
high wind exposure or low, warm west-facing
slopes.
UÊ
>½ÃÊÃ ii«Ê«ÀiviÀÊÀÕ}}i`ÊÌiÀÀ>]ÊÃÌii«ÊÃ«iÃ]Ê
ridges and mid-elevations.
Due to accumulated snowfall, wild sheep home range
size is greatly reduced during the winter months. Highquality winter range is critical as herds may only rely
on a few hectares of range. Malnutrition may result
in direct mortality or more commonly leave sheep
susceptible to disease and/or predation.
Wild sheep remain valuable members of grassland
ecosystems. An individual wild sheep consumes 1/6 of
the amount a single cow, acting as a driver for grass
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Map of wild sheep range in BC. Note: the map should only be used
as a visual aide as it is not to scale and is based on past knowledge
of the species distribution (2000-2004).

growth and carbon uptake. Droppings act as valuable
slow-release fertilizer, further enhancing the health
of grassland ecosystems. Wild sheep support a wide
variety of predators including grizzly bear, black bear,
cougar, bobcat, lynx, wolf, coyote and golden eagles.
Challenges to wild sheep include population
fragmentation as a result of ﬁre suppression, timber
management practices, human recreation and
disease. As grassland health is perpetuated by stand
maintaining ﬁre, issues surrounding ﬁre suppression
continue to affect wild sheep. By eliminating or
reducing ﬁre intervals, grassland health is depleted,
leading to forest encroachment, higher parasite loads
on the landscape and a higher risk of severe burns.
In 1998, a group of sportsmen and women
recognized the challenges that wild sheep face and
the Wild Sheep Society of BC (WSSBC) was formed.
Through funding and dedicated volunteers, this nonproﬁt, registered society remains committed to the
protection and enhancement of wild sheep and wild
sheep habitat throughout British Columbia. With boots
on the ground, the WSSBC has put tens of thousands of
volunteer hours and dollars into conservation projects
in BC, remaining committed to the vision statement of
“putting more sheep on the mountains.”
To data, the WSSBC has focused on improving wild
sheep habitat and reclaiming areas lost to forest

Four subspecies of the two wild sheep species in BC. Clockwise from top left: Dall’s sheep, Rocky Mountain bighorn sheep, Stone’s
sheep and California bighorn sheep. Source: https://www.gohunt.com/read/life/a-breakdown-of-all-four-sheep-species#gs.foj5qv

encroachment using a variety of methods including
prescribed burns and slashing. With the goal of
maintaining healthy wild sheep populations across
grassland ecosystems, the WSSBC has contributed to
a variety of projects including, but are not limited to
the following*:
UÊ Tuchodi River Prescribed Burn – The Tuchodi River
valley in northern BC has not had a prescribed
burn since 2007, and the lack of burns has resulted
in poor winter range quality for Stone’s sheep.
This burn focused on approximately 2,000 hectares
of sheep habitat.
UÊ Penticton Bighorn Sheep Winter Habitat
Restoration – Due to 100 years of ﬁre suppression,
critical bighorn sheep winter range in Penticton,
BC has become overgrown, as a result, the WSSBC
completed 50 hectares of thinning and slashing to
enhance range health.
UÊ Chasm Bighorn Sheep Herd: Disease Assessment
– Due to 75% declines in 2013, the goal of this
project include preventing pathogen [Mycoplasma
ovipneumoniae (Movi)] transmission to lambs and
adjacent herds from surviving adults.
UÊ UBC-Okanagan Bighorn Sheep Study – Due to
a 60% decline in bighorn sheep herds of the
Okanagan over the past eight years, scientists
aim to determine the effects of Psoroptes ovis (P.
ovis) on survival. Sheep are being captured and
collared to better understand causes of sheep
mortality and identify potential interactive effects
of carnivores and parasites (P. ovis).
U Psoroptes Treatment Trials – To better understand
P. ovis prevalence in local herds and to identify
13
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potential treatments, 20 bighorn sheep were
captured, periodically assessed and treated
with multiple methods. The second and ﬁnal
treatment method showed promising results,
reducing the severity of symptoms related to the
infection of P. ovis.
UÊ Fraser River Bighorns: Disease Assessment and
Connectivity – To assess the prevalence of Movi,
baseline herd health data will be collected to
better understand connectivity and risk of Movi
transmission among herds.
*A comprehensive list of projects and project partners
can be viewed on the Wild Sheep Society of BC’s website:
wildsheepsociety.com/wild-sheep-society-of-bc-projects/

The WSSBC welcomes members of all ages to
support wild sheep populations throughout BC.
The majestic Dall’s and Stone’s sheep symbolize the true
essence of wilderness. Inhabiting the most spectacular
alpine grasslands in BC, they represent the last of the
provinces untouched landscapes. Rocky Mountain
bighorn sheep and California bighorn sheep represent
rugged terrain coupled with open grassland meadows,
adapting to a variety of environments from lowland to
alpine in southern BC. Because of ecologic, economic
and spiritual importance, the WSSBC remains dedicated
to putting more sheep on the mountains. For more
information: https://www.wildsheepsociety.com/
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Agriculture and the Transition
from Fossil Fuel
By Peter Clark
Professor Emeritus, Chemistry,
University of Calgary

R

eduction in CO2 emissions is one of the
most signiﬁcant challenges confronting
humankind. But, Governments, worldwide, seem
to be stumbling along unable to present effective
solutions – why is this the case? The answer is, in
large part, food, the only currency that
really matters.
Every living organism, plant or animal, requires
nitrogen (N), phosphorus (P), potassium (K)
and sulfur (S) to sustain healthy growth. These
elements are found in DNA and RNA, the
molecules of information storage and protein
synthesis respectively, in the proteins and enzymes
which control metabolic functions and in ATP,
the molecule which powers all life. N, P, K and S
fertilizers now underpin high intensity agriculture
needed to feed the world’s 7.5 billion people. All
N, P and S fertilizers are manufactured from fossil
fuel and all, including K-containing fertilizers, use
production methods powered by oil, natural gas
or coal. As I will try to explain in this article, our
use of fossil fuel has enabled rapid population
growth by increasing food supply leaving us in a
situation where, for the next several decades or
longer, we must continue to use fossil fuels just
to feed ourselves. The limiting factor is that fossil
fuels provide materials and energy, but solar, wind
or nuclear produce only electricity and consume
materials derived from oil, gas and coal.
Natural gas and the lighter fractions of crude
oil are used to produce hydrogen which is needed
to make ammonia, the basic constituent of all
N-containing fertilizers. 50% of the nitrogen in our
bodies, and hence in the plant and animal material
we consume, is synthetic nitrogen won using the
manufacturing process developed by Fritz Haber
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and Otto Bosch in the early part of the 20th century.
The increased wheat yields achieved by Norman
Borlaug and his team prevented mass starvation in
India and elsewhere in the 1960’s. But, the higher
grain yields would not have been possible without
synthetic N-fertilizers. Now, application of nitrogen
to rice paddies in Asia sustain 3 – 4 billion people,
as well as being a major source of nitrous oxide, a
powerful greenhouse gas.
Sulfur, sometimes referred to as the fourth
nutrient, is found combined in molecules which
assist re-cycle of ATP. Also, it plays a crucial role

“Our collective intellect and ability to
understand the natural world has lead
to technologies based on coal, oil and
gas which have enabled food production
beyond subsistence levels.”
in phosphate fertilizer production and in general
manufacturing. Elemental sulfur, sometimes
seen as yellow mountains at Vancouver Wharves
across from Stanley Park, feeds the world. Some
65 million tons of sulfur per annum, 80% of
global production, are gained as a by-product
of oil and gas processing with Alberta’s oil sands
contributing 6 million tons. Sulfur is ﬁrst converted
to sulfuric acid which is used to digest insoluble
phosphate minerals producing phosphoric
acid which is then turned into water-soluble
ammonium phosphate fertilizers. Sulfur from
oil and gas is special in that it is in a chemically
useful form – there is no other major source of

sulfur (gypsum for example) which can readily
be used in either phosphate manufacture or in
general manufacturing. 55% of the sulfur is used in
fertilizer production and there are no easy, perhaps
feasible is a better word, alternative technologies.
The other 45% is employed in a myriad of
processes for manufacture of materials, including
those used in the electronics on which we depend
to run our complex economies. The industrialized
world and food supply depends on sulfur from oil
and gas, a matter that receives no discussion in the
popular press or in political party manifestos.
Saskatchewan has 60% of the world’s potassium
reserves (potash) accounting for 40% of global
trade. Mining and distribution is achieved with
equipment powered by fossil fuel. That equipment
is manufactured with steel, made using coke from
coal. Indeed, most of the world’s infrastructure,
including that used in materials distribution, is
comprised of steel and of concrete containing
reinforcing steel. Food production and distribution,
steel and concrete account for 50% of global CO2
emissions.
Our collective intellect and ability to understand
the natural world has lead to technologies based
on coal, oil and gas which have enabled food
production beyond subsistence levels. Ammonia
and sulfur are the cocaine of the masses – without
fossil fuel derived products, population would have
stagnated at late 19th century levels. Utilization of
fossil fuels is now necessary to maintain adequate
nutrition for a still growing populous.
This publication is about grasslands – how do
these ecosystems receive N, P, K and S in their
natural state? Nitrogen in the form of nitric acid
rains down during thunderstorms. This strong

acid reacts with insoluble calcium and magnesium
minerals releasing soluble calcium and magnesium
nitrates which photosynthesizing plans can utilize.
The nitrate is taken up and used to make DNA,
RNA, proteins and a host of other biomolecules.
Magnesium ions are also taken up and are found
in the structure of ATP. Nitric acid also liberates
phosphate from other soil minerals providing plants,
animals and all other organisms with phosphorus.
But, the amount of N and P available is limited
by the frequency of storms and the very low
quantity of phosphate in minerals associated with
the soils, usually no more than 1000 parts per
million by weight.
Potassium availability is a function of soil pH
with nitric acid from thunderstorms enhancing its
availability. Sulfur, as always, is special. Anaerobic
organisms which live in the oxygen-poor depths of
the subsoil, turn sulfate from gypsum into hydrogen
sulﬁde which is oxidized in the surface soils to
sulfates which can then be taken up by green plants.
As any agronomist will tell you, the subsoil is as
important as the surface soils. Of course, all this
chemistry happens slowly in grasslands limiting the
ecosystem in form and quantity. The grasslands we
enjoy and the animals and birds that they support
are as they are because of a limited supply of
N, P, K and S.
So, the transition from fossil fuels will be slow
and incomplete regardless of what we may wish
for. Putting a cap on and then reducing global
population is the only long-term solution to control
energy and materials consumption. How such
reduction can be achieved in an organized and
civil manner is the most important question
facing Homo sapiens.

Long Lake Road, Knutsford
PHOTO: Mike Anﬁeld
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Children Enjoying the Grasslands
A Photo Collection by GCC
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GCC 2019 20th Anniversary AGM
and Field Day
By Sarah Byrd

I

n the sunny south Okanagan, a successful AGM
and ﬁeld day was attended by approximately
50 people, including students, government,
ranchers, conservation, and the public.
After the AGM, the ﬁrst day opened with warm
words from one of the founding members, Bob Peart,
and visioning for the future of the organization. We
had a number of interesting presentations: the south
Okanagan as a hotspot for grassland species at risk,
and the process for the proposed national park in
the South Okanagan (it takes on average 35 years
from start to ﬁnish for a National park to become
established!).
We also heard about riparian restoration solutions,
the Sagelands Heritage Program in Washington
and the South Okanagan, and the impact of wildﬁre
in grasslands.
18

BC GRASSLANDS

Day two we had another full turnout and sunny
day for ﬁeld trips to Vaseux Lake and White Lake. At
our Vaseux Lake stop, we learned about the natural
history of the area, and were told First Nations stories
regarding the petroglyphs on site. At White Lake we
heard from a local rancher on land use by ranching
locally, were shown new research sites monitoring
rattlesnake deaths on the road, and discussed how
invasive species are managed in the White Lake area.
Overall the weekend was ﬁlled with many
new connections being made, old ones renewed,
and shared learning. A huge thank you to all of
the organizers and attendees, and particularly
Don Gayton for his work putting together the
weekend, the Mayor of Summerland for her
welcome address, and the local MP, Dick Cannings,
for enriching our discussions of natural history.

Plant Response to Grazing: Observing
Changes in Community Structure and
Individual Characteristics
Undergraduate Research Project conducted by Sarah Bayliff

A

four-month undergraduate research project
throughout the summer of 2019 examined how
plants respond to grazing. Grazing affects plants
at both an individual level and community level. At
an individual level, plants are capable of changing
their characteristics in order to become more
resistant or tolerant to grazing. At a community
level, grazing changes which species are present and
their abundance, ultimately affecting biodiversity.
Knowing this, grazing can be used as a tool to help
manage grasslands. The objectives of this project
were to observe the differences in individual and
community characteristics between grassland sites
that have been continuously grazed and those
where cattle grazing has been prevented.
Sampling was performed at sites in Drum
Lake pasture near Merritt and in the Lac du Bois
grasslands North of Kamloops. Treatments included
areas that had been continuously grazed, not
grazed for one season, and a range reference area
in Merritt that had been fenced from grazing since
the area’s construction in the 1920s. Individual plant
characteristics were assessed by taking measures of
height, number of stems, and leaf area. Community
characteristics were quantiﬁed using vegetation
surveys and biomass clippings. Analysis of the
Merritt site showed continuously grazed grasses
had lower heights, produced fewer stems, and had
a smaller average leaf area than grasses within
the range reference area. These lower measures
of plant characteristics suggest that grasses will
reduce their morphological characteristics in
response to grazing, attempting to become more
resistant to this disturbance. Spotted knapweed,
an abundant invasive species at the Merritt site,
also showed reduced height in continuously grazed
areas, likely due to cattle grazing the plant. This
provides evidence for both the palatability of
knapweed, as well as for the use of targeted cattle
grazing as an attempt to control this species.
Measures of community characteristics revealed
that the reference area had lower counts of species
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Figure 1: Comparison of treatments in the Drum Lake pasture near
Merritt, from left to right: not grazed for one season, continuously
grazed, and range reference area treatments

Figure 2: Exclusion cage at Merritt site,
constructed to prevent cattle grazing

richness than other treatments. This result indicates
that grazing can increase species richness and
biodiversity by causing defoliation of dominant
species, allowing for less competitive species to
successfully grow.
The results from this study provide evidence that
grazing can affect plants at both an individual and
community level. This is important for management
practices as grazing can help increase biodiversity,
produce plants that are resistant to grazing,
and control the growth of invasive species, all
while providing sufﬁcient forage for animals and
increasing the health and proﬁtability of the
grassland simultaneously.
SPRING | SUMMER 2020
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Testing Management-Intensive Cattle
Grazing as a Rangeland Restoration Tool
By Kristi Gordon, MSc.
Candidate Thompson Rivers University

B

ritish Columbia’s interior grasslands in the spring
are nothing short of spectacular. Grasses are lush
and the blossoming lupines, paintbrush, and sticky
geranium sweep across the rolling hills creating a
beautiful contrast. Although the native wildﬂowers of
spring soon fade, summer commences and the blooms
of spotted knapweed (Centaurea maculosa) and yellow
salsify (Tragopogon dubius) become strikingly apparent
(Figure 1). Unlike their graminoid counterparts, the
invasive forbs spotted knapweed and salsify lack
extensive underground root structures. If rangelands
become dominated by these invaders, the potential for
soil carbon sequestration will therefore become greatly
reduced. Invasive plant establishment can also deplete
native plant biodiversity, reduce forage quantity and
quality and can quickly overwhelm the native seed bank
with undesirable species.
Recent literature shows that integrating the use
of light to moderate, short duration cattle grazing
can improve rangeland productivity and associated
ecosystem services. Grazing management can be
viewed along a continuum that ranges from extensive
(conventional, traditional grazing) to managementintensive grazing (short-duration, high intensitylow frequency) or MiG. Extensive practices are
characterized by low density of cattle for long grazing
intervals, and are associated with low manual labour
and capital inputs. Whereas MiG involves moving
cattle regularly into fresh rested pasture daily, high
density, short time-interval grazing, often through
the use of electric fencing. The goals of MiG are to
maximize forage growth and quality, reduce erosion
and encourage soil carbon sequestration. Ideally, we
can use MiG to create resilient rangelands.
Targeted grazing is considered a form of intensive
management, although the objectives shift from
livestock production to vegetation management and
landscape enhancement. Targeted practices alter the
duration, intensity and season of grazing to achieve
speciﬁc vegetation management objectives, such as
invasive plant control.
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Figure 1. Spotted knapweed blossoming in late-July
at Drum Lake Pasture. Photo: Kristi Gordon

Currently, I’m working with Dr. Lauchlan Fraser in
TRU’s Centre for Ecosystem Reclamation. Our research
objectives are to compare three cattle grazing
management systems (MiG, targeted, and extensive)
for their ability to: a) improve forage nutritive
value and quantity; b) increase plant biodiversity;
c) sequester soil organic carbon; d) control spotted
knapweed, and e) alter the soil seed bank.
A secondary research goal is to encourage
rangeland restoration by testing the addition of
native seed mixtures post-grazing for their ability
to: a) increase plant biodiversity; b) decrease the
abundance of invasive plants; c) increase forage
nutritive value and quantity.
This research is located in Drum Lake Pasture, east
of Merritt and approximately 3 km north of the Laurie
Guichon Memorial Grasslands Interpretative Site
(LGMGIS). In May 2018, 50 m by 50 m electric fence
treatment enclosures were established and cattle
numbers and timing were controlled such that MiG
was 10 cow/calf pairs for one day at the end of the
growing season, extensive was 1 cow/calf pair for 10
days at the end of the growing season, and targeted

Figure 2. Cattle grazing during the
management-intensive treatment.
PHOTO: Kristi Gordon

Figure 3. What better place to spend your lunch break?
Looking north towards Merritt. Photo: Kristi Gordon

was 10 cow/calf pairs for one day during spotted
knapweed’s bud-early ﬂowering stage (late July). At
this time the knapweed is still palatable and provides
nutritious forage; targeting the buds is believed to
inhibit seed production, while the plant depletes it’s
nutrient reserves by attempting to regrow (Figure 2.)
Fraser Lab ﬁeld assistants and I spent the ﬁeld
season measuring vegetation composition, and
collecting biomass clippings and soil samples (Figure
3). Soil samples will be analyzed for plant available
nutrients, pH, bulk density, total and organic carbon,
as well as nitrogen and available phosphorus. Forage
quality analysis will be conducted on the bunchgrass
community, as well as on spotted knapweed using
near-infrared reﬂectance spectroscopy (NIRS).
Our preliminary ﬁndings support the use of MiG
and targeted practices for productive, invasive-free
rangelands. First year measurements suggest that
MiG and targeted grazing treatments increase plant
diversity. Additionally, cattle actively grazed spotted
knapweed during the targeted grazing trial, where
a utilization rate of 58.4% was measured (Figure 4).
Soil seed bank samples were collected this fall and a
21
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Figure 4. Extensive enclosure on the left, targeted enclosure;
freshly grazed on the right. Photo: Kristi Gordon

seed germination experiment will take place in the
greenhouse over winter; this way we can assess plant
biodiversity in a more controlled environment and
evaluate whether fewer knapweed seeds exist within
the targeted grazing enclosure.
If we ﬁnd continued success with the targeted
grazing trial, a protocol could be established for
spotted knapweed control. This knowledge could
be transferred and incorporated into integrated
rangeland management plans, and would provide a
chemical-free option for ranchers wanting to suppress
spotted knapweed.
This research wouldn’t be possible without the
support of Mark Haywood-Farmer who is actively
assisting with the transportation of cattle and
maintenance of electric fencing; Curt Thompson
for installment of electric fencing; BC Cattlemen’s
Association; Grasslands Conservation Council of
BC; BC Ministry of Forests, Lands, Natural Resource
Operations and Rural Development; BC Ministry of
Transportation; Natural Sciences and Engineering
Research Council; Nicola Watershed Community
Roundtable.
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Ecologically Based
Weed Management
in Rangelands
By Rachel Whitehouse
Candidate Thompson Rivers University

View of cheatgrass infill at
replicate site 1 in July, 2019.
PHOTO: Rachel Whitehouse

S

potted knapweed infestations have threatened
western rangelands and grasslands since the
late 1800s. Our objective was to control spotted
knapweed and establish desirable perennial grasses by
using several combinations of commonly used weed
management practices. We also wanted to address
soil chemistry, allelopathy and soil seed bank as
contributing factors.
Three replicate ﬁeld trials were established at the
Laurie Guichon memorial grassland in the Interior
Douglas Fir biogeoclimatic zone which had become
dominated by spotted knapweed. A split-split plot
design was used with herbicide treatment being
the whole plot, ash concentration being the subplot and seeding treatment being the sub-sub-plot
(Figure 1). Tordon 22k was applied in July, 2018 at
the recommended label rate of 2.25 L/ha. Soil wood
ash amendments were applied in October 2018
at rates of 0 g/m2, 100 g/m2 and 1000 g/m2. Seed
treatments consisted of a native mix of 33% bluebunch
wheatgrass-66% Sandberg’s bluegrass (1), 100% crested
wheatgrass (2), 100% intermediate wheatgrass (3) and
no seed (4) and were broadcast in November 2018.
Baseline plant species and soil conditions of the site
were sampled before treatment. Species composition
was estimated by absolute foliar cover using a 0.5 m
quadrat placed systematically throughout each plot
at three locations. Percent cover was estimated for
every identiﬁable species, bare ground, litter and rock
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Figure 1. Diagram of replicate site design with red representing
“herbicide” treatment and yellow representing “no herbicide”.
Each treatment strip measures 5 x 2 m.

within the plot three times and averaged. Sites were
resampled in the following year. Plant Root Simulator
(PRS) probes were deployed for one month during
April and June. PRS probes are ion exchange resin
membranes held in plastic supports that can be easily
inserted into soil to measure ion supply in situ with
minimal disturbance (Western Ag, n.d.). These were
analyzed for plant available anions and cations. A
greenhouse germination trial began in October 2019
to analyze the soil seed bank for viable seeds.

Table 1. PRS probe supply rate for nitrate at ﬁrst deployment
(micro grams/10cm2/burial length)

Spotted Knapweed
PHOTO: L.L. Berry, Bugwood.org

Preliminary Results and Observations:
Herbicide was very effective at reducing knapweed
cover, but the space left was quickly inﬁlled by
cheatgrass (55% mean increase), providing evidence
that the risk of secondary invasion is very high.
Spotted knapweed had a mean increase of 10%
in unsprayed plots and mean decrease of 28% in
herbicide treated plots. Cheatgrass also increased
signiﬁcantly in plots which were not sprayed (7%
mean increase), suggesting that other factors, such
as climatic conditions, contributed to the increase
in cheatgrass. There was no evidence of any of the
seeded species germinating after one year. The
greenhouse germination trial will investigate if those
seeds are still present in the soil.
Previous research has found that spotted knapweed
is very effective at utilizing soil nitrogen which gives
it a competitive advantage over native plants. There

Table 2. PRS probe supply rate for nitrate at second deployment
(micro grams/10cm2/burial length)
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were no signiﬁcant differences between ammonium
levels in any plots at either deployment. Nitrate
levels were higher in the herbicide treated plots.
We believe this nitrogen inﬂux to be caused by the
decomposition of the decaying knapweed plants that
is then mineralized and rapidly nitriﬁed. A two-way
ANOVA found signiﬁcant differences (p value = 0.026)
for nitrate levels for the between subject effects of
herbicide and ash amendment. A Tukey post-hoc test
determined that treatment 6 (herbicide/no ash) was
the only treatment that was signiﬁcantly different
from all other treatments in the April deployment.
We concluded that there is some effect of herbicide
and ash application on nitrate levels in the soil but the
mechanism is not quite understood. It is likely that an
improved method of ash application and more probe
deployments within each treatment would allow more
conclusive results.
We will measure soil and vegetation changes into
the second year post treatment before concluding on
the success of each treatment.

This research was made possible with the support of
Ministry of Forests, Lands, Natural Resource Operations and
Rural Development; BC Ministry of Transportation; Nicola
Watershed Community Round Table; Grassland Conservation
Council of BC; and BC Cattlemen’s Association.
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Using Targeted Grazing and Fuel Breaks
to Manage Fire Hazard and Fuel Buildup
in Grasslands
By Walt Klenner, Ph.D., P. Ag.

G

rasslands represent a rare ecosystem in BC and
their extent has been consistently estimated
at less than 1% of the provincial area1, Historically,
grasslands have provided an important source of
forage for many species of wildlife, especially native
ungulates. In many areas of BC, low-elevation
grasslands and open forests represent important
habitat for many species, especially during the
critical overwinter period as they exhibit warmer
temperatures and a shallower snow cover than
occurs at higher elevations3.
In addition to their importance to native wildlife,
grasslands have been extensively and intensively
used by the ranching industry since the arrival of
Europeans1,4. Their location in valley bottoms and
often adjacent to communities provided for a source
of accessible, and sometimes year-around grazing
opportunity. In the early 1900s, large numbers of
cattle, horses and sheep were allowed year-around
grazing and often represented one of the most
important uses of provincial forest lands in southern
BC5,6. High levels of disturbance by livestock, native
ungulates and the periodic irruption of pests such as
grasshoppers leads to the diminished vigor of native
grasses, shifts in species composition to an earlier
seral condition or the proliferation of unpalatable
native plants or exotic species (weeds). Better range
management practices since the mid-1900s have
improved the condition of many grasslands and
these ecosystems now provide multiple beneﬁts to
society including recreation, carbon sequestration,
habitat for wildlife and biodiversity, viewscapes
for communities and a viable ranching industry2.
These improvements are all positive steps in the
right direction for the stewardship of grassland
ecosystems, but improvements in grassland
ecosystem condition may negatively affect other
social values and concerns unless appropriate
management actions are taken.
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Figure 1. The effects of one year of continuous grazing on a
grassland (right). Fuels that would carry a wildﬁre are very low,
but the high disturbance from of this level of grazing will likely
lead to the future proliferation of unpalatable species or more
likely, invasion by weeds. Photo: W. Klenner

Over the last two decades, there has been
increasing concern over how climate change will
affect grasslands and open forests and the many
commodities and ecological services expected from
these ecosystems. A related concern is the increased
threat of wildﬁre, especially large wildﬁres that
are likely to develop under the increased frequency
of extreme weather and a longer ﬁre season that
is expected to worsen over the next century7.
Many communities in the southern half of BC lie
adjacent to or are surrounded by grasslands and
open forest, and fuel buildup in these areas remains
of high concern from a fuel and ﬁre management
perspective. Improved grassland conditions are
usually associated with good root systems and this
in turn often relates to the reduced consumption
of biomass produced annually. Although wellmanaged grazing can help create and maintain
native grasslands, this can lead to increased

BC Wildfire Service photo of the grass fire in Kamloops,
Batchelor Heights area on June 21, 2018
PHOTO: BC Wildlife Service

biomass on a site that cures and, given dry or windy
conditions, can promote a rapidly moving ground
ﬁre. In 2018, a wildﬁre in grasslands near Kamloops
(https://globalnews.ca/news/4290145/wildﬁrekamloops-batchelor-heights/ ) threatened homes
as winds pushed a relatively small wildﬁre close to
the Batchelor Heights subdivision. Unlike forested
ecosystems, grassland wildﬁres lack dense or
extensive tree cover and hence there is less danger
of long-distance “spotting” ahead of the ﬁre front,
but grassland ﬁne-fuel ﬁres can have rapid rates
of spread, especially under windy conditions8.
Superﬁcially there appears to be a contradiction
between improving grassland conditions and the
social expectation of safety from wildﬁres.
Targeted grazing may be one approach to
reconcile healthy grassland conditions and the
social expectation of safety from wildﬁres. In
simple terms targeted grazing can be described
as “the application of a speciﬁc kind of livestock
at a determined season, duration and intensity to
accomplish deﬁned vegetation or landscape goals”9.
The term “livestock” refers to a number of large
domestic grazing animals including sheep, goats,
horses and cattle. Although simple in concept,
targeted grazing does not represent unrestricted or
unmanaged grazing to remove any and all biomass
(Figure 1). Additionally, targeted grazing has been
applied in many contexts9,10, including the control of
invasive plants and weeds, vegetation management
in forestry and wildlife habitat improvement. Work
by several authors11,12 clearly demonstrates that
livestock can be used successfully to achieve desired
range conditions and range use objectives. In the
present BC context, cattle are the most available
herbivore that can readily be used for targeted
grazing applications to reduce fuel and associated
wildﬁre risk, but sheep and goats are also good
candidates for speciﬁc tasks and locations.
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Figure 2. An illustration of the rapid re-growth of grass
(Pinegrass, Calamagrostis rubescens) in a small 10m2 plot
showing unburned grass and thatch around the plot. The plot
area was charred to mineral soil in mid-May 2018.
Photo taken mid-July 2018. Photo: W. Klenner

Grazing systems for livestock in BC grassland
ecosystems have largely evolved to balance
grassland condition with forage consumption to
achieve the weight gain expectations of ranchers.
Targeted grazing to manage fuel accumulations,
is not only about forage consumption and weight
gains. The overriding principal is the reduction
of ﬁne fuel biomass to a level that will prevent
the rapid spread of a wildﬁre. Range managers,
ranchers and ﬁre management practitioners will
need to work collaboratively to deﬁne approaches
and practices that achieve fuel management
goals without overly compromising ecosystem
condition. Invariably, obtaining a good dispersion
of biomass removal and the consumption of less
palatable forage (e.g. cheatgrass) across larger
areas will require implementing a number of range
management practices including fencing, salt and
mineral block placement, watering sites, nutrition
SPRING | SUMMER 2020
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supplements, and most importantly, knowledgeable
riders that understand the goals of targeted
grazing. Excessive grassland biomass removal and
disturbance will likely lead to rapidly deteriorating
grassland conditions.
Other fuel management treatments such as
prescribed ﬁre can be effective at removing
accumulated and dry material, but the effectiveness
of prescribed ﬁre in diminishing fuels is often quite
brief13 (Figure 2), hence frequent and often costly
treatments are necessary for effectiveness.
Targeted grazing can help the efforts of
suppression crews to protect homes in the grasslandurban interface by reducing fuels, and on a more
extensive basis outside the immediate interface
area in grasslands and open forest by creating
areas where the rate of ﬁre spread is slower and
suppression efforts more effective. Work on fuel
breaks, the strategic design of treatment areas
necessary to diminish the rate of spread or to
control ﬁres15,16 and the removal of grassland
biomass through targeted grazing suggests there
are treatments that can help reduce the undesirable
effects of wildﬁre adjacent to urban development
and across larger non-interface areas. Other
practices such as “greenstripping” that involves the
establishment of perennial, ﬁre-resistant vegetation
(e.g. areas of forage Kochia could further enhance
the effectiveness of targeted grazing especially
adjacent to critical infrastructure and urban
development.) The use of fuel break practices to
complement targeted grazing needs to consider the
beneﬁts and concerns associated with fuel breaks
(e.g. the possible proliferation of exotic species into
native grasslands) before implementing them.
Applying targeted grazing and fuel breaks in
BC grasslands to diminish fuel accumulations and
ﬁre hazard does not need to be implemented
everywhere to achieve many of the beneﬁts. As
grassland wildﬁres are less prone to “spotting,”
strategic zones of targeted grazing that are
complemented by fuel breaks likely would not need
to exceed 15% of the grassland area to diminish fuel
buildup and facilitate the work of ﬁre suppression
crews. Critical places where targeted grazing and
fuel breaks could initially be implemented include
existing fences, roadsides, hydro transmission lines
and areas adjacent to urban developments. As noted
above, it is important to remember that targeted
grazing and fuel breaks are about reducing risks,
not eliminating them. A key issue that needs to be
reinforced is the need to maintain the infrastructure
used for targeted grazing and the condition of
potential fuel breaks on an ongoing basis (Figure 3).
26

BC GRASSLANDS

Figure 3. A newly constructed fence in the 2017 Elephant
Hill Wildﬁre area, two years after construction, showing
the growth of vegetation on the fence access the road and
accumulation of material that has blown in (Russian thistle,
Salsola tragus; and Spotted knapweed, Centaurea maculosa).
This would compromise any fuel break barrier the fence
and access road may have provided. Annual or biannual
maintenance is required to maintain the utility of the access
road as a fuel break. Photo: W. Klenner

Targeted grazing is typically implemented to
manage vegetation for speciﬁc objectives such as
fuel management and wildﬁre hazard reduction,
but there are other beneﬁts that can accrue to the
ranching industry. Although there may be some
beneﬁt in the form of increased forage, I believe
a key facet of targeted grazing in grasslands is
increasing the utility of the ranching industry
beyond the private enterprise of raising food for
consumption to the broader objective of managing
landscapes for important social objectives. It may
be overly optimistic to believe that this will improve
the “social license” of the ranching industry and
change comments like “I don’t want your cows in
my backyard” to “when are you bringing your cows
here? The grass looks pretty thick out there.” It
is important to remember that effective targeted
grazing is a system of land tending that requires the
co-operation of ranchers, range managers, many
levels of government, and the support of society.
In closing, there are many challenges to the
implementation of effective targeted grazing
programs to help reduce grassland fuels and
manage wildﬁre behaviour but none which cannot
be overcome by careful planning and cooperation.
Willing ranchers, livestock and skilled riders do not
just appear, there needs to be careful planning
and long-term relationships developed. These
relationships will need to involve ranchers, land
managers, wildﬁre management personnel, and
members of urban society, the main recipients of
the beneﬁts of targeted grazing.

Beresford Grasslands, Knutsford
PHOTO: Mike Anﬁeld
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Annual Report 2019
Bob Haywood-Farmer, Chair
Grasslands Conservation Council of BC

I

n 2019, the GCC celebrated its 20th year as an
ofﬁcial Society. The GCC has worked towards
its vision of healthy and life-sustaining grassland
ecosystems in British Columbia. This year, signiﬁcant
progress was accomplished on many fronts:

Education and Outreach

28

03-May-19 - Lac du Bois Field trip with Rotary AGM:
At three stops through the grasslands, the group
discussed the geology, history of use, grassland plant
communities, and their changes over time. The tour
was hosted in partnership with Rotary and BCIA.
22-May-19 - Youth ﬁeld day at the Laurie Guichon
Memorial Grasslands Interpretive Site: GCC has been
working in collaboration with the school district, the
Nicola watershed community round table, the Merritt
Naturalist Club, FLNRO, and the TNRD weed program
to develop a localized outdoor education module
for grade 4-6 school children in the Merritt area with
a focus on the nature and values of grasslands. This
ﬁeld day included 75 students from 3 Merritt schools.
They circulated through 5 educational stops and
participated in hand on learning.

UÊ / iÊº"vv,>`Ê6i ViÊÕ`iÊÌÊ ÊÀ>ÃÃ>`ÃÊ
brochure” was distributed to FLNRO staff for
dissemination at select gov’t ofﬁces and rec sites in
an effort to raise awareness about sensitive sites
and the need to ride responsibly.
UÊ ÎÊ Ã«>ÞÊ«>iÃÊÃÕ>Àâ}ÊÀiÃi>ÀV Ê>VÌÛÌiÃÊ
and Baseline Inventory at the Laurie Guichon
Memorial Grasslands Interpretive Site (LGMGIS)
were produced in December. They are print ready
and be formally unveiled in April 2020 at the
LGMGIS kiosk site.
UÊ / iÊ ÊÀ>ÃÃ>`ÃÊ>}>âiÊViiLÀ>Ìi`ÊÌ iÊÓäÌ Ê
anniversary of the GCC. 500 copies were printed
and distributed.
UÊ 7iL>ÀÊ-iÀiÃÊV ÃÌi`ÊÜÌ Ê/ «ÃÊ,ÛiÀÃÊ
University
UÊ
ÀÌ iÀÊ*>VwVÊ,>ÌÌiÃ>iÃÊÊ>Ê
Mediterranean Climate by Mike Cardwell
UÊ 7`wÀiÃÊ>`Ê >ÌiÊ >}iÊLÞÊ LÊÀ>Þ
UÊ 7`Ê ÕÌÛ>Ì\Ê/À>`Ì>Ê/i`}ÊvÊ*>ÌÃÊ
and Their Habitats by Nancy Turner
UÊ ÊÓä£]Ê£äÊiiÜÃiÌÌiÀÃÊÜiÀiÊ«ÕLÃ i`°ÊÊÕ}ÕÃÌ]Ê
we switched platforms from a paid account with
Constant Contact to Mailchimp. The number of
subscribers has increased to total of 694.
UÊ / iÊ««Õ>ÀÌÞÊvÊÌ iÊ Ê>ViLÊ«>}iÊ >ÃÊ>ÃÊ
grown this year. There were 54 posts to the page
and followers increased from 524 to 636.

01-Jun-19 - Range Monitoring in Grasslands Part 2:
A ﬁeld workshop hosted in partnership with BC
Institute of Agrologists on the GCC Range Monitoring
Manual facilitated by Dr. Wendy Gardner.

Other Education and Outreach Activities
that Happened Throughout the Year

13-Jul-19 - Information Booth at the Kamloops
Farmers’ Market

06-Feb-19 - Range Monitoring in Grasslands Part 1:
A classroom seminar hosted in partnership with BCIA
on the GCC Range Monitoring Manual facilitated by
Dr. Wendy Gardner.

08-Aug-19 - Weed Pull at Lower Kenna Cartwright
Park: An event as part of the Thompson Nicola
Invasive Plant Management Committee’s Weed
Warriors Challenge.
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21-Jun-19 - 20th Anniversary GCC AGM in
Summerland: Don Gayton organized the event locally
and put together a series of informative talks on
riparian grazing solutions, grassland ﬁre ecology,
species at risk and the role of parks and protected
areas. Founding member Bob Peart reﬂected on the
GCC’s ﬁrst twenty years, and on our way forward.
The next day’s ﬁeld trip took us to East Vaseux and
White Lake, two iconic grassland locales in the South
Okanagan.

Short Eared Owl well camouflaged
in Beresford, Frolek Cattle Co.
PHOTO: Mike Anﬁeld

02-Oct-19 - One of the Interpretive signs at
Lac du Bois Grasslands Protected Area was repaired
and re-installed
02-Nov-19 - Kamloops Spaghetti Western: A
fundraiser presented by the Rotary Club of Kamloops
Aurora Centennial. Included dinner, games, an
auction, and a screening of the trailer for ‘Guardians
of the Grasslands’.

Science and Stewardship
The Laurie Guichon Memorial Grasslands Interpretive
Site Baseline Inventory was prepared by Dennis
Lloyd with the assistance of Iverson and MacKenzie
Biological. The GCC has been collaborating with the
Nicola Watershed Community Round Table to make a
management plan for the area.
The Laurie Guichon Memorial Grasslands
Interpretive Site has a growing issue with invasive
plants particularly Knapweed. In order to put together
a plan that all stakeholders at the site can agree to,
GCC contracted Dr. Catherine Tarasoff of Agrowest
Consulting to prepare a set of recommendations. Her
report “Recommendations for the Control of Invasive
Plants at the Laurie Guichon Memorial Grasslands
Interpretive Site” will be used to guide discussions and
develop a work plan for the control of invasive plants.
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The Cariboo-Chilcotin Ecological Assessment report
summarizing the process, participants and results of
the workshops in Williams Lake describes priority
areas for conservation and stewardship of grasslands
and their associated ecosystems to protect species and
ecosystems at risk. GCC Board Member, Dennis Lloyd,
presented to the BC Ministry of Environment and BC
Conservation Data Center staff about the purpose,
process and results of the CCEA priority grasslands
project on March 7, 2019.
Peter Jones and Brad Arner made presentations
on GCC’s Ecological Assessment mapping to the
Cariboo Chilcotin Ecosystem Restoration Committee in
Williams Lake. This multi-agency group is working
on restoration projects with a focus on ﬁre affected
areas and have an interest in grassland landscapes

Advocacy
The Board prepared a letter of recommendation
regarding the South Okanagan-Similkameen
National Park Reserves in which the GCC took no
position on whether the park should go ahead or not.
The letter provided recommendations that put the
stewardship and conservation of grasslands as the
top priority.
The GCC has also provided information about
the BC government’s species at risk legislation
review and encouraged its members to share
their input.
SPRING | SUMMER 2020
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Leadership Changes
At our AGM in Summerland we had some changes
to the Board of Directors. Mark Hornell stepped
down from the Board. Thank you for your leadership
and work on rebuilding the GCC. Bob HaywoodFarmer has now taken on the duties of Board Chair.
Long time Director Phil Youwe stepped down after
completing his 8th consecutive year on the Board.
Phil’s was a founding member and his passion and
range management skills will be missed. Heather
Richardson stepped down from the Board and is now
volunteering for GCC looking after our social media.
Thank you Heather for taking on a much needed role!

2018/2019
Mark Hornell, Chair
Dr. Lauchlan Fraser, Vice Chair
Phil Youwe, Treasurer
Mike Dedels, Secretary
Brad Arner, Program Manager
David Borth, Director
Bob Haywood Farmer, Director
Agnes Jackson, Director
Peter Jones, Director
Dennis Lloyd, Director
Hallie MacDonald, Bookkeeper
Sarah Bird, Volunteer
Judy Guichon, Honourary Patron

2019/2020
Bob Haywood-Farmer, Chair
Dr. Lauchlan Fraser, Vice Chair
Mike Dedels, Treasurer
Peter Jones, Secretary
Brad Arner, Program Manager
Greg Anderson, Director
Ian Barnett, Director
Eleanor Bassett, Director
David Borth, Director
Bob Gray, Director
Agnes Jackson, Director
Dennis Lloyd, Director
Mandy Ross, Director
Hallie MacDonald, Bookkeeper
Heather Richardson, Volunteer
Amanda Miller, Volunteer
Janet Austin, Honourary Patron

Members & Financial Supporters
GCC received a number of donations in 2019.
The important work achieved by the Grassland
Conservation Council of BC is accomplished through
the generous contributions from our community of
supporters. All the funds we receive go toward the
conservation of BC’s grasslands.
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Corporate Sponsors we would especially
like to acknowledge are:
Environment and Climate Change Canada, Canadian
Wildlife Service
Province of BC Gaming Branch
Province of BC Range Branch
Rotary Club of Kamloops Aurora
Habitat Conservation Trust Foundation
The Nature Trust of BC-Brink/McLean Fund
Real Estate Foundation of BC
Thompson Rivers University
We look forward to building on the 20 year legacy of
the Grassland Conservation Council of BC and working
passionately on bringing the outreach, science and
stewardship and advocacy into the new decade.

HELP US PROTECT THE GRASSLANDS OF BC
BECOME A MEMBER OF THE GCC
~ Donate Today ~
Print and mail or apply online:

bcgrasslands.org/membership

Clifton Ranch
PHOTO: GCC

The Grasslands Conservation Council relies on a strong and diverse membership to ensure it can
uphold its mission of keeping the grasslands of BC intact and healthy.
We encourage you to keep your membership with our organization up to date.
We also accept memberships and donations from Canada Helps (www.canadahelps.org/en/)
MEMBERSHIP:

R 1 year individual membership - $35

R 1 year corporate membership - $250

NAME:

_________________________________________________________________

ADDRESS:

_________________________________________________________________

PHONE:

___________________________ EMAIL: ___________________________

DONATE:

I would like to make a donation of:

$ ________________

TOTAL:

(Membership + Donation)

$ ________________

All donations over $25/yr will receive a tax receipt. The $35 annual membership fee to the Grasslands
Conservation Council of BC is not tax deductible.
Payment: Cheque or money order - payable to Grasslands Conservation Council of BC
Mail to: P.O. Box 3341, Kamloops, BC V2C 6B9

Signature (REQUIRED): ________________________________________ Date: _______________________
We value our members and supporters, and are committed to rewarding your support with increased member services.

R Please add me to the email notiﬁcation list

R Please remove me from the email notiﬁcation list

The GCC is a registered charity in Canada (Charitable Registration Number: 870042777RR0001).
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Help keep BC’s

GRASSLANDS
for you
for your children
for your grandchildren

Forever

Consider a gift to the Grasslands Conservation Council as
part of your annual giving. We are the only not-for-proﬁt
Society in BC that is dedicated to the conservation of our
grasslands. 100% of our resources go to projects that
work towards sustaining our precious grasslands.
Your contribution to GCC will help continue needed
outreach, stewardship, and research activities. Together
we can ensure that the diverse grasslands of BC and the
biodiversity they support are here for future generations.
Learn more about GCC and our projects at:
www.bcgrasslands.org

Sharp-tailed Grouse, Stump Lake Ranch
PHOTO: Mike Anﬁeld

gcc@bcgrasslands.org
www.bcgrasslands.org
P.O. Box 3341, Kamloops, BC
V2C 6B9
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