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EXECUTIVE SUMMARY
The Klinse-Za caribou herd in northern British Columbia, part of the endangered Central Group
of Southern Mountain Caribou (Rangifer tarandus caribou), declined from 198 animals in 1995
to 16 animals in 2013. Due to unsustainable levels of predation, the herd was predicted to be
extirpated by 2015. Consequently, removal of wolves in the area began in 2013 and maternity
penning was implemented in 2014; both actions are seen as measures to avert extirpation of
the herd. The pen project in combination with wolf removal has helped to arrest the steep
population decline and to create a positive population trajectory over the period since 2013.
When surveyed prior to calving in 2021, the population size of the combined Klinse-Za and
Scott East caribou herd (hereafter referred to as the Klinse-Za) has increased from 36
individuals in 2013 to 101 in 2021 (average λ = 1.14). Despite apparent successes in observed
population growth and recruited juveniles over multiple years, the increase in the female
reproductive population, about 10 cows, has been limited due to mortalities from avalanches in
three winters (2017-18, 2018-19, 2020-2021) and significant predation (2019-20).
We recommended continuation of the maternity pen project in 2022 based on the following: 1)
implementation of the penning operation has been relatively successful over multiple years with
no catastrophic pen-related events, 2) penned cows in 2020 produced a higher ratio of recruited
calves per cow compared to free-ranging cows (0.54 compared to 0.37), 3) we are likely still
able to capture and pen >25% of the reproductive cows, 4) after accounting for mortalities that
occurred during the year, penned animals contributed a net gain of seven animals and the freeranging population contributed a net gain of five animals, 5) there is no evidence that the
maternity pen operation has negatively influenced the health or behavior of the herd, and 6) we
have been effectively meeting extension and reporting expectations. Assuming population vital
rates continue as they have for the past eight years, forecasted population growth demonstrates
the maternity pen is likely to remain as an effective recovery measure in this herd area.
We chose to construct a new caribou maternity pen at our original Bickford pen site, allowing
the Rochfort pen area vegetation and lichen to recover after four years of operation and to
provide a change in the point of release, expecting caribou to redistribute themselves around
the herd area. The new Bickford pen utilizes part of the original Bickford pen area used in 20142017 while encompassing a new area to provide additional browse and the capability to hold
more cows. The new Bickford pen construction is informed by the construction and operation of
the two previous Klinse-Za caribou maternity pens to increase securement of the penned
caribou, reduce maintenance costs over its life of use, and higher allocation of pen guardian
time to caribou husbandry. The Rochfort pen will be dismantled, and with exception to the
guardian cabin, all foreign materials will be removed from the site.
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INTRODUCTION
The Klinse-Za caribou (Rangifer tarandus caribou) are part of the Central Group of Southern
Mountain caribou in British Columbia (BC) and are listed as Threatened under Schedule 1 of the
federal Species at Risk Act (Environment Canada 2014). Klinse-Za caribou inhabit the
combined extent of what was historically referred to as the Moberly caribou herd and a portion
of the Scott caribou herd east of the Williston Reservoir (Figure 1). These herd areas were
combined for management purposes because caribou in the eastern portion of the Scott
became less associated with the western portion of their historic range after creation of the
Williston Reservoir and are recently more associated with the Moberly caribou after initiation of
maternal penning (this project) in that herd area.
Spalding (2000) summarized the recorded observations of caribou and caribou killed in the area
around Moberly Lake in the late 1800s and early 1900s and suggested that caribou were
plentiful. West Moberly First Nations Elders spoke of a “sea of caribou” and also referred to
them as “bugs” on the landscape (WMFN 2009). However, by 1997 there were only 191
caribou in the Moberly area (TERA 1997) and by 2013 there were only 36 caribou in the entire
Klinse-Za area; 16 caribou in Moberly and 20 caribou in the eastern portion of the Scott (Seip
and Jones 2015). More detail on the demographic history of Klinse-Za caribou can be found in
McNay et al. (2022). With the functional extirpation of the adjacent Burnt Pine caribou herd
around 2012, the rapid decline of caribou numbers in the Klinse-Za was seen by local First
Nations (hereafter, the Nations) as an indication that Klinse-Za caribou would also be extirpated
unless aggressive population management was undertaken. The Nations began ground-based
wolf removal in 2013 and maternal penning in 2014 (see a more detailed account of Indigenousled efforts to recover Klinse-Za caribou in Lamb et al. (2022)). Both programs were intended to
be, and have been, successful at temporarily averting extirpation of Klinse-Za caribou by
reducing adult female mortality, increasing juvenile recruitment, thereby providing for a steady
14% annual growth in the population (Serrouya et al. 2019, McNay et al. 2022).
Despite the success of population management, the Klinse-Za subpopulation is still below the
minimum viable size of 120 (NCTAC 2004), remains below population objectives recommended
in an implementation plan for the ongoing management of caribou in the area (Aitkens 2013),
and also is below the population goal established as part of a Recovery Action Plan for the
Klinse-Za herd (McNay et al. 2013). In 2021, we therefore recommended continuation of the
maternal penning project in 2022 (McNay et al. 2020) with the objectives to: 1) protect adult and
calf caribou to reduce mortality of pregnant cows and their newborn calves through the calving
period, 2) conduct effectiveness monitoring, and 3) provide extension and reporting about the
project.
Moving the maternity pen intermittently serves two primary purposes: 1) distributing caribou to
multiple locations in the herd area, and 2) providing natural browse material for the caribou to
browse in order to supplement the pelletized feed.

STUDY AREA
The previous maternity pen site used in 2018-2021 was located on Mt. Rochfort (henceforth the
Rochfort pen) at ~1580 m asl in a natural sub-alpine forest/meadow complex that was also
historically used by caribou, although to a lesser level than Bickford (Dubman et al. 2018). This
site is 60 km west of Hudson’s Hope, and ~71 km up the Johnson resource road (Figure 1).

Bickford Caribou Maternity Pen Construction

1

SPENCER

WILDLIFE INFOMETRICS INC.

The Bickford maternity pen location was originally in operation 2014-2017, is situated on Mt.
Bickford, about 11 km north of Highway 97, along the Fisher Creek resource road, 50 km west
of Chetwynd, in northern BC (Figure 1). This pen site is located at ~1220 m asl in a natural
subalpine meadow that was historically used by caribou during the calving period (Jones et al.
2004). The new Bickford maternity pen construction utilized parts of the original pen fence rightof-way but was expanded to include additional areas with more abundant lichen, desirable plant
browse species, ephemeral water sources, and heat shelter features.
The Klinse-Za herd area is approximately 5,501 km2 and located in the Rocky Mountains of
northern BC. The herd area is bounded in the north by the Peace Arm of the Williston
Reservoir, in the south by Highway 97, to the east by lowland agricultural areas around Moberly
Lake, and to the west by the Williston Reservoir (Figure 1).
The herd area is characterized by mountains and rolling hills, forest cover of lodgepole pine
(Pinus contorta) and hybrid white-spruce (Picea glauca x engelmannii) at lower elevations, and
subalpine fir (Abies lasiocarpa) and Engelmann spruce (Picea engelmannii) forest at higher
elevations. Alpine summits occur from 1400 m to 2090 m. Four biogeoclimatic zones

Figure 1. Location of the Klinse-Za caribou herd range and two maternity pens in northern British
Columbia, Bickford Caribou Maternity Pen Construction 2021-2022.
(Meidinger and Pojar 1991) occur within the herd area: Sub-Boreal Spruce (SBS), Boreal White
and Black Spruce (BWBS), Engelmann Spruce-Subalpine Fir (ESSF), and Alpine Tundra (AT).
Predators of caribou in the area include gray wolf (Canis lupus), black bear (Ursus americanus),
grizzly bear (Ursus arctos), wolverine (Gulo gulo) and potentially lynx (Lynx canadensis) and
Bickford Caribou Maternity Pen Construction
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cougar (Puma concolor), although cougar occur only rarely. Moose (Alces alces), elk (Cervus
canadensis), mountain goat (Oreamnos americanus), and deer (Odocoileus spp.) also occur in
the area, particularly in the eastern portions of the historic range of caribou where the landscape
tends to be less mountainous and is altered by anthropogenic disturbances. The percentages
of industrial-based disturbance in caribou range in the region is relatively high, affecting 89%
and 34% of low-elevation range and the entire herd area, respectively 2. Conversion of habitat
within the Klinse-Za caribou range is caused by forestry, wind power generation, mining, hydroelectric power generation, oil and gas pipelines, roads, and other infrastructure/facilities.

METHODS
Rochfort Pen Dismantle
Once we completed the final maternal penning season at the Rochfort pen we initiated its
dismantle. With exception to the guardian cabin and the outhouse, all foreign materials used in
the construction and operation of the pen are to be removed and disposed of in an appropriate
manner.
Planning and Preparation
Our planning for, and construction of, the three Klinse-Za maternity pens originally drew
extensively on the design of maternity pens created for the Chisana caribou herd in Yukon
(Farnell 2009, Adams et al. 2019) and in the Little Smokey herd in Alberta (Smith and Pittaway
2011). With each successive Klinse-Za maternity pen, we drew from the successes and failures
of its predecessor. Selection of the site balanced 4 main factors: 1) adjacency to core caribou
habitat suitable for the caribou to distribute themselves in following release directly from the
pen, 2) a high elevation location to reduce heat and insect stress to the penned caribou, 3)
suitable plant and lichen material naturally occurring within the pen for caribou to browse, and 4)
ground-accessibility year-round within a reasonable distance from a major forestry service road
to aid weekly caribou guardian shift changes and accessibility for support personnel.
Pen Fence Design
The design of the Bickford pen drew from the hard-earned lessons of eight penning seasons,
two different pen construction designs, and research into other caribou maternal pen designs,
past and present. Both the physical pen fence and the two electric fences are composed of the
same materials by-in-large to previous iterations of the Klinse-Za maternal pens with greater
importance placed on higher quality materials and higher baseline standard of build quality.
Fence Location
Once the primary areas to include in the pen area are established, laying out the path of the
geotextile fence and the two electric fences balanced three main considerations: 1) availability
of strong, rot-free, and preferably live fence post trees, 2) keeping clear of the riparian
2 Disturbance was calculated as the area covered by a 250 m buffer around the footprint of all anthropogenic features
(WMFN 2014).
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management areas of streams or wetlands in order to maximize the area in which ground-works
or tree felling can occur with heavy machinery, and 3) limiting side slopes or steep slopes to
minimize ground-works required to construct a safe perimeter trail for the caribou guardians to
travel multiple times daily. Due to the proximity to Fisher Creek Road, we also tried to limit
routes in which other individuals could access the pen, and keep it relatively hidden from the
road to the greatest extent possible without sacrificing the final size of the penning area.
Fence Right-of-Way Construction
Once the pen fence location is laid out, a feller buncher clears the trees from the right-of-way
where the pen perimeter trail and two electric fences will be constructed. Where trees of
appropriate size and health class are unavailable, more trees would be used per linear meter of
fence, or large dead trees would be stubbed (cut while leaving a 4m tall stump). Stubbed trees
can still serve as fence posts and can last longer than full-sized trees as they are less prone to
windthrow or stem breakage. We targeted a 5-6 meter wide right-of-way to provide sufficient
area for the inner electric fence to be 2 meters away from the physical pen fence, and 3-4
meters between the inner and outer electric fences to serve as the perimeter trail navigable with
offroad vehicles often needed for various pen maintenance activities.
Caribou Guardian Cabin
The caribou guardian cabin serves as a safe place to warm up when conducting winter
inspections, pen maintenance, or captures, and houses the caribou guardians 24/7 from the
time the first caribou is relocated into the pen, to the final day when the caribou are all released
(approximately five months). The cabin primarily houses two caribou guardians on average but
will occasionally be used for storage. Up to four people at a time can stay at the cabin if
necessary.
Pen Exclosures
Exclosures were constructed within the pen area to serve as active controls to monitor browse
levels on both arboreal lichen and terrestrial vegetation. The exclosures effectively exclude
caribou from entering or browsing the lichen or plant matter within. The difference in browse
levels between the pen area and the exclosures will be intermittently evaluated to monitor
browse availability.

RESULTS
Rochfort Pen Dismantle
We completed dismantle of the Rochfort pen in August 2021. We transported all materials
suitable for reuse in penning operations to the Bickford pen. Where possible, we recycled all the
polypropylene-based geotextile material, plastic snow-fence, and metal fasteners.
Approximately 25% of the geotextile and snow-fence in good condition was made available for
West Moberly and Saulteau First Nations residents to reuse. We attempted to salvage woodbased materials but four years of weather exposure, penning operations, and damage sustained
during dismantle rendered most of it too compromised for reuse at the Bickford pen. Workers
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who assisted with dismantle of the pen salvaged what usable material remained for personal
use. The remaining wooden materials were piled together and incinerated as per fire
regulations.
Planning and Preparation
Balancing the primary site selection factors, both desktop and aerial investigations yielded few
options. The main limiting factor was accessibility. Many potential options for pen sites either
would have required construction of access roads or trails, or extensive reactivation efforts to
make the existing road(s) safely navigable year-round. The reuse of the Bickford location was
not ideal as it is lower in elevation than is typically targeted, and the vegetation was not fully
recovered in the original penning area, but it was moderately feasible especially given the lack
of other options.
Pen Fence Design
With a crew of about four people, our maximum productivity was approximately 140 m per day,
averaging closer to 100m per day. Burying of the fence bottom (Photo 1) could not be initiated
until the fence was hung up completely as the excavator outpaced the construction crew. The
result was a very tight fence exhibiting limited movement even in windy conditions. The
alternative to burying the bottom of the fence was salvaging coarse woody debris, then
wrapping and stapling it to the geotextile material. This technique was used in the areas where
the pen fence overlapped riparian management areas. Mechanizing this phase was calculated
to be the cheapest option, while also saving on intangibles such as the wear and tear of saving
the construction crew from having to embark on this most laborious phase. The machine used
during this phase was a 160 CAT excavator. This machine proved to be the most adept at
maneuvering within the perimeter trail with enough power to manipulate mineral soil or coarse
woody debris as needed.
The fence is constructed out of woven geotextile material, suspended by galvanized aircraft
cable, either vinyl-coated or covered in rubber hosing, mounted to (preferentially) live and robust
trees at 3.6 meters, 2x4 dimensional lumber and 15cm spiral nails are used on each tree post to
limit lateral movement of the geotextile. The section of the geotextile material that contacts the
ground surface is covered with approximately 30cm of mineral soil material. We used 2.4m tall tposts as supports for the two electric fences which were based on 6mm electric fence wire.
Each fence is independently powered by a solar-charged battery bank and electric fence
energizer system.

Bickford Caribou Maternity Pen Construction

5

SPENCER

WILDLIFE INFOMETRICS INC.

Photo 1. Geotextile fence with the bottom section being buried
by an excavator, Bickford Caribou Maternity Pen Construction
2021-2022.
Fence Location
The final location of the fence created a perimeter of approximately 1.6 km. The fence had to
cross an S6 stream at one location for the outflow of the large wetland encompassed within the
pen. Due to restrictions within the associated riparian management area, we hand-felled trees
and utilized coarse woody debris to secure the bottom of the geotextile to avoid use of heavy
machinery within these areas.
A tertiary access trail originally constructed to provide access into the main pen meadow was
blocked with coarse woody debris to limit access points to the pen. The secondary access trail
may be blocked during the first operational year depending on the level of use by
recreationalists and the degree to which the caribou guardians utilize it. The proximity of this
pen to the Fisher Creek Road remains a primary design and siting concern, given the issue of
managing access to the pen. The primary access trail and access through the outer electric
fence is limited to a single location (as opposed to three at the Rochfort pen) to funnel all visitors
towards the caribou guardian cabin. Signs will be mounted on key structures or at access points
to deter use and to provide liability coverage (Appendix A).
Fence Right-of-Way Construction
The right-of-way was felled successfully without incident (Photo 2). The use of a tilting feller
buncher was crucial as several slopes presented conditions that would not have been possible
with a fixed-cab style machine. Trees were manually marked with blue spray paint or flagging
Bickford Caribou Maternity Pen Construction
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ribbon to indicate which should be cut and which should be stubbed. For safety purposes the
operator was permitted to fell unmarked trees if deemed a hazard. Trees cut were placed
outside of the right-of-way, to make room for the perimeter trail and to allow the electric fences
to be strung unencumbered. Trees were bunched together intermittently to not create a fully
contiguous source of fire fuels. Positioning the material in this manner creates obstacles for
curious predators before they reach the outer electric fence, and the material will be readily
available to pull back onto the right-of-way for restoration purposes at the end of the pen’s
useable life. We targeted 5-6 meters wide for the right-of-way but where the pen fence takes
sharp turns or travels along a side slope, the feller buncher operator would be forced to make
the right-of-way wider to ensure their safety.
Clearing and leveling of the pen perimeter trail was conducted successfully without incident
(Photo 3). The machine we used (360 CAT excavator) ended up being too large to conduct
technical maneuvers in the narrower points of the perimeter trail. In order to prevent damage to
the machine swinging into trees or downed woody debris it was limited in the positions it could
operate in. The extra power of this machine, however, was excellent for pulling up stumps that
may have otherwise created a safety hazard on the perimeter trail.
Once the feller buncher was finished, and a suitable perimeter trail had been constructed, two
hand fallers worked to clear any trees the feller buncher could not reach or danger trees that
posed a risk to the caribou, or to caribou guardians. They would also buck up trees or coarse
woody debris to smaller more manageably-sized pieces.

Photo 2. Feller buncher clearing the pen fence
right-of-way, Bickford Caribou Maternity Pen
Construction 2021-2022.

Photo 3. Excavator leveling the perimeter
trail and moving coarse woody debris from
the right-of-way, Bickford Caribou Maternity
Pen Construction 2021-2022.

Caribou Guardian Cabin
The bulk of the caribou guardian cabin was completed in three days by a dedicated crew of
three individuals (Photo 4). The footprint of the entire cabin was ~3.66m x 7.32m, the habitable

Bickford Caribou Maternity Pen Construction

7

SPENCER

WILDLIFE INFOMETRICS INC.

area approximately 3.66m x 6.10m. For longevity of the roof, safety, and keeping the cabin dry,
galvanized metal roofing material was installed. Viewed as a temporary structure, the foundation
of the cabin is made up of three fresh tree stumps on one side and four posts with wood blocks
on the other side. The cabin will also be insulated with rigid foam, foil-covered insulation to
reduce the use of the wood stove (not pictured) and reduce the amount of time that the
guardians need to spend collecting firewood. Primary considerations for the location of the cabin
were proximity to the pen fence and limiting visibility of the cabin from the Fisher Creek Road.
The cabin is only visible from one location. The objective of this is to limit the number of
potential visitors during or after the penning season to prevent vandalism.

Photo 4. Caribou guardian cabin at multiple phases of construction, Bickford Caribou
Maternity Pen Construction 2021-2022.

Pen Exclosures
Three arboreal exclosures and four terrestrial exclosures were constructed within the Bickford
pen area. Arboreal exclosures (Photo 5) were constructed from chain link fencing wrapped
around trees and secured with fencing staples. Multiple layers of the chain link was used
vertically into the trees to ensure effective exclusion in deep snowpack conditions. Locations
chosen for the arboreal exclosures attempted to capture a sample from each of the primary
vegetation ecotypes present. The four terrestrial exclosures were constructed out of 2x4
dimensional lumber and metal game fencing mounted with fencing staples. The frame was then
secured to metal rebar posts driven into the ground to ensure the exclosure could not be
moved. The 2x4 frame construction was used as the 2x2 lumber used on the Rochfort pen
exclosures broke underneath the weight of the snow. Two of the terrestrial exclosures were
situated in the large primary meadow while the other two captured a representative sample of
ecotypes in the area not used in the previous iteration of the Bickford pen.
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Photo 5. Arboreal lichen exclosure, Bickford Caribou Maternity Pen Construction 2021-2022.

DISCUSSION
A known commodity to the Klinse-Za Caribou Maternal Penning program, the Bickford Caribou
Maternity pen site is an operable and effective location. Eight penning seasons over the life of
the penning program have yielded several improvements to the initial design used at the
Bickford location (2014-2017). The primary and tangible savings will be seen in the winter
maintenance shift that takes place before each penning season. Intangible savings will be
experienced in the reduced pen maintenance required from the guardians day-to-day. The lack
of past tracking data of guardian time expenditure will result in savings being an anecdotal
observation from the sole guardian returning to the project. Evaluating savings will also be
challenged by an evolving standard for what makes the pen suitable to house the caribou with
the standard being justifiably raised each year. While funding allocated to pen maintenance
cannot be accurately compared between the two sites, multiple intangible factors are predicated
to improve as a result of this enhanced quality of construction.
1.) Greater pen resistance to the intrusion of predators.
2.) Improved data quality and caribou health due to higher allocation of guardian time to
caribou observations and husbandry.
3.) Greater time expenditure on data collection sub-projects such as the pen scale
monitoring system which aims to track caribou weight while they’re in the pen.
An important consideration to note is the different weather conditions between the Rochfort and
Bickford sites. The Rochfort pen was ~350m asl higher, and hill position as crest rather than
mid-slope at Bickford. The direct effect of these factors on snowpack conditions is unknown, but
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the Rochfort pen appeared to experience more snow and higher wind conditions. The wind
caused considerable damage to the geotextile fabric as it caused considerable movement in the
fence, causing it to fray and wear through at each contact point with foreign materials. The wind
and snow combination created excessive snow drifting which would routinely bring the snow
levels to within 1 meter of the top of the 3.0-3.7m tall fence. By virtue of the Bickford pen’s
elevation and slope position, trees available to be used as tree posts were on average much
larger and stronger than at the Rochfort pen. The relatively less challenging operating
conditions of the Bickford pen location may prove that the pen infrastructure was over-built by
previous pen operational standards. The verdict of this pre-emptive assumption will not be
properly assessable until the final year of Bickford pen operations as the wear-and-tear of
multiple penning seasons and year-round weather exposure accumulate.
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APPENDIX

Figure 2. Signs installed at various locations of the Bickford Caribou Maternity Pen to deter unsolicited
use and provide liability coverage, Bickford Caribou Maternity Pen Construction 2021-2022.

Bickford Caribou Maternity Pen Construction

13

