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1.0 BACKGROUND 
Woodland caribou are listed as "Threatened" under both Alberta's Wildlife Act and the federal Species at Risk 

Act. The “Threatened” status has been assigned to woodland caribou in Alberta due to reduced distribution, 

declines in the number and size of provincial caribou populations, and threats of continued declines associated 

with human activities (ASRD and ACA 2010). At the national scale, Alberta’s woodland caribou are among the 

least viable in Canada (Environment Canada, 2008). Despite extensive monitoring of woodland caribou 

populations and habitats in Alberta over the last 20 years (ASRD and ACA 2010), and despite having a large 

number (over 70+) of industrial operating practices and mitigation measures applied within woodland caribou 

ranges over the past 15+ years, woodland caribou population numbers are still declining (CLMA and FPAC 

2007). In fact, considering current estimates of caribou population trends, approximately 70% of all caribou in 

Alberta occur in populations known to be declining (ASRD and ACA 2010). In 2010, the Alberta Endangered 

Species Conservation Committee (ESSC) recommended that woodland caribou status in Alberta changed from 

threatened to Endangered given the current population numbers and range recession (ESSC 2010). 

The Alberta Woodland Caribou Recovery Plan (2004/05 – 2013/14) was approved in 2005 to guide recovery and 

long-term conservation. The multi-stakeholder Alberta Caribou Committee was then established to provide 

advice to the Government of Alberta (through the Deputy Minister of Sustainable Resource Development) on 

implementation of appropriate conservation measures. The Recovery Plan called for implementation to be 

focused within five designated “caribou landscapes” including the Athabasca Landscape in northeastern Alberta, 

which encompasses Alberta’s oil sands. 

Caribou conservation in the Athabasca landscape was addressed by the Athabasca Landscape Team (ALT), 

established in June 2008, by the Alberta Caribou Committee Governance Board (ACCGB). The Athabasca 

caribou landscape is comprised of the following herds: East Side of the Athabasca River (ESAR), west Side of 

the Athabasca River (WSAR), Richardson and Cold Lake. The ALT was a team of technical experts tasked with 

developing a Current Situation Assessment and a Management Options report for caribou ranges within the 

Athabasca Landscape. Using the best available information (i.e., information on wildlife habitats and populations, 

projected population dynamics, current industrial development, and potential future industrial development), the 

ALT was asked to suggest feasible approaches to recover and sustain caribou populations throughout the 

Athabasca Landscape. The ALT was asked to develop approaches consistent with the approved Recovery Plan, 

but was not to consider detailed social, political or economic challenges.  

The ALT concluded that all monitored caribou populations in the Athabasca Landscape area are were in decline. 

Recent trends and simulation modeling suggest a high risk that these populations will not persist beyond 40 

years unless current management approaches are adjusted. The current assumed population size is well below 

the number that would be expected in the absence of industrial land-use. Predation is the proximate cause of 

decline; however considerable weight of evidence indicates that this is ultimately linked to human land uses 

(e.g., roads, cut blocks, pipelines, seismic lines, agriculture) that have altered predator-prey dynamics in caribou 

ranges. (ALT 2009) 

The ALT concluded that the time for management action in the Athabasca Landscape area is now (ALT 

2009). Risk of extirpation for caribou within the Athabasca Landscape increases yearly, and further delays in 

management action implementation will compound the current challenges. The ALT analyses demonstrated that 

an aggressive suite of management options will need to applied simultaneously focusing on reducing predation 
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risk and restoring functional caribou habitat. The management options identified for increasing the current 

caribou distribution and population growth rates were:  

 Zone 1 Caribou Conservation Areas were identified on the landscape where caribou recovery should be the 

priority designated land use; 

 coordinated reclamation, industrial best practices to minimize future footprints and expedite habitat 

restoration,  

 wolf control, 

 alternate prey control, and 

  cow-calf penning. 

 The Management Options Report also addressed likelihood of success of these management options, given the 

likelihood of development (e.g., location of thick bitumen deposits, forest harvest trajectory; refer to Table 3 

Caribou Persistence Risk Ratings; ALT 2009). 

In response to the significant conservation concern for caribou and the awareness of provincial projections for 

continued high levels of future industrial activity in Alberta, the Government of Alberta released “A Woodland 

Caribou Policy for Alberta” in July 2011. The Policy stresses that immediate action is required to ensure the 

long-term presence of woodland caribou populations in Alberta (Government of Alberta 2011). The 

conservation focus under the Caribou Policy identifies actions to address caribou habitat needs, as well as 

effective management of wildlife populations (e.g., predators and other prey species). The Caribou Policy 

reflects the urgency for ensuring woodland caribou long-term presence in the province, and parallels recent 

management actions identified for north eastern Alberta by the ALT (2009).  

1.1 Report Objectives 
Although immediate action has been identified as a priority for conserving caribou in Alberta, no comprehensive 

programs have been implemented, in part because the nature of action to be taken continues to be debated.  A 

conservation option that is increasingly discussed, but which has not formally been evaluated, is a predator 

exclusion fence for caribou. The Oil Sands Leadership Initiative (OSLI) Land Stewardship Working Group 

(LSWG) requested a feasibility study for the design and implementation (i.e., construction, maintenance, and 

monitoring) of a fenced Woodland Caribou safe zone. The intent of this feasibility study completed by Golder 

Associates Ltd., in partnership with the Department of Biological Sciences at the University of Alberta, is to 

identify the risks and opportunities of embarking on such a project. The ultimate aim of the report is to assess the 

overall practicability and likelihood of implementing a successful fencing program, capable of improving caribou 

conservation within north eastern Alberta. 

2.0 RATIONALE  
Boreal caribou possess life history characteristics that limit their potential to recover from rapid, severe 

population declines. These characteristics include (Environment Canada 2011): 

 Low reproductive output relative to other ungulate species. Females do not typically produce a calf until 

three years of age. Females produce one calf per year (Bergerud 2000).  
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 While all age classes of caribou are vulnerable to predation, calf mortality can be very high, particularly 

within the first 30 days of life (Bergerud and Elliot 1986). 

 Survival of calves to one year of age is usually low and is often insufficient to compensate for annual adult 

mortality (Stuart-Smith et al. 1997). 

 Calves may also succumb to poor nutritional condition, abandonment, inclement weather or accidents. 

 Small local populations with few adult females, few births, and low calf survival have a low potential for 

population growth (Bergerud 2000). 

 Small populations can be disproportionately affected by chance events (e.g., environmental events such as 

winter icing, heavy snowfalls, wildfire, disease; Caughley 1994).  

Therefore, naturally low recruitment rates of woodland caribou must be balanced by equally low mortality rates to 

maintain stable populations.  Population ‘stability’ occurs when recruitment (i.e., the addition of yearling calves to 

the overall population) and annual mortality of adult female caribou is about equal, typically ranging from 10-16% 

(Thomas and Gray 2002).  However, calf mortality rates in Boreal ecotype herds (i.e., the woodland caribou 

ecotype in north eastern Alberta) are believed to be very high (~90%), with many calves dying in the first four 

weeks of life (Bergerud and Elliot 1986, Culling et al. 2006).  Evidence suggests that high calf mortality rates 

contribute substantially to caribou population declines in Alberta (Stuart-Smith et al. 1997, CAPP 2010). This is 

consistent with caribou populations throughout Canada (Mahoney et al. 1990, Rettie and Messier 2001, Vors 

and Boyce 2009, Whitten et al. 1992). 

There is general consensus that predation is the primary limiting factor for caribou and the proximate cause of 

declining populations (Environment Canada 2011).  Although cougars, coyotes, lynx, wolverines, and eagles all 

prey on caribou (Environment Canada 2011), wolves and black bears are their primary predators (as cited within 

Environment Canada 2011; Bergerud 1988, Edmonds 1988, Seip 1992, Boertje et al. 1996, Boreal Caribou ATK 

Reports 2010-2011).  Predation on caribou may be largely incidental (i.e., predators primarily kill prey other than 

caribou), but incidental predation on caribou can cause a significant adverse effect to population persistence 

(Latham et al. 2011, Serrouya et al. 2011; Wittmer et al. 2005). Evidence from long-term studies suggests 

shifting predator-prey dynamics may have increased incidental predation on caribou by wolves in northeastern 

Alberta, resulting in rapid caribou population decline (Latham et al. 2011). The ultimate cause of shifting predator 

prey dynamics in northeastern Alberta is habitat alteration caused by human land-use activities and climate 

change, which creates additional habitat for deer and moose and increases wolf populations (Latham et al. 2011; 

Figure 1).   

  



 

OIL SANDS LEADERSHIP INITIATIVE (OSLI) LAND 
STEWARDSHIP WORKING GROUP (LSWG) 

 

October 2011 
Project No. 11-1372-0036 6 

 

 

 
Figure 1  Effects Pathways to Woodland Caribou Populations. The ultimate cause of declines is linked to habitat alteration, 

while the proximate cause of declines is linked to increased predation (adapted from ALT 2009). 

Although human developments in northeastern Alberta are the ultimate cause of caribou decline, additional 

development is likely to continue for the foreseeable future.  Oil sands development in Alberta is of global 

significance. Canada holds the 2nd largest oil reserves in the world and 1/3 of oil produced in Canada comes 

from the Alberta Oil Sands Region. By 2015, 3 out of every 4 barrels of oil produced in Canada will be from the 

Oil Sands (Pembina Institute 2005). The Alberta Government promotes sustainable development of these 

resources and is committed to acting immediately to address the issue of woodland caribou persistence, a 

position that is reinforced in the recently released Caribou Policy. The Athabasca Landscape is a priority area for 

caribou because of the intense industrial development that is currently underway or is planned in caribou range 

(Figure 2). Given the current state of caribou populations in the Athabasca Landscape, the recovery of caribou 

under such intense development pressure will require immediate and intensive management to address the 

proximate cause of decline (i.e., predation). Engaged stakeholders including First Nations, the public, 

government and NGOs will be essential for successful implementation of a conservation strategy.  Developing 

the best possible conservation solution or suite of solutions that will be both effective and acceptable to 

stakeholders may benefit from “out of the box” thinking.  The ALT Management Options report (2009) assessed 

a variety of means to recover caribou, including cow-calf penning and wolf control to reduce predation.  

However, the potential efficacy of a large woodland caribou safe zone within a predator and alternate prey 

exclusion fence has not been examined. 
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The purpose of building a fence to contain caribou and exclude predators is to increase productivity of caribou 

inside the fence, potentially leading to a surplus of caribou that can be exported to supplement populations 

outside of the fence.  This is similar to the intent of a cow-calf penning operation as outlined in ALT (2009), but at 

a grand scale.  Following the intent of the provincial Caribou Policy, and the management levers identified by the 

ALT (e.g., predator and prey control), such a landscape-scale fencing project could achieve increased calf 

survival in the caribou herd within the enclosure without requirements for on-going annual wolf control, a 

potentially more palatable program for the general public.  Release of yearlings raised inside the enclosure into 

the regional woodland caribou population would provide an annual injection of young females, incrementally 

increasing the pool of young cows at the beginning of their reproductive lives. If these releases are targeted to 

areas with active predator and alternate prey management, the effects on the growth rates of the regional 

population could be substantive.  

Implementation of a program of this nature demonstrates to the general public that the Alberta government, 

industry and stakeholders are working together to achieve the intent of the recently released woodland caribou 

policy. The policy recognizes that immediate action is required and this approach, if implemented could have a 

relatively immediate, dramatic effect on the regional caribou population. If the government is seen to be 

implementing programs other than wolf control, the overall approach to recovering caribou populations which 

must include wolf control may be more palatable.  This is an area where industry can show leadership by 

working with the government and local stakeholders to affect change in a short period of time (e.g., relative to 

other necessary actions such as habitat restoration).  

2.1 Biological Arguments 
Several population scenarios were generated to understand the implications of a caribou safe zone enclosure, 

using accepted population parameters (ASRD and ACA 2010) for three herds as follows: East Side of the 

Athabasca (ESAR) herd, the West Side of the Athabasca River (WSAR) herd and the Cold Lake (CLAWR) herd. 

For each herd, three management scenarios were developed to influence the finite rate of population increase, 
lambda (l), and project population estimates through time, in this case 10 years, with predator control scenarios 

considered. The following assumptions were used for simulating population estimates under different 

management regimes: 

 The finite rate of increase, l, is the same formula used by the province (ASRD and ACA 2010), in which  
l = S/(1-R), where S = female adult survival and R = female calf recruitment. 

 Changes in female adult survival and female calf recruitment are made for each management scenario 
(described below) to simulate the effect of each management option on population change over time. 

 Initial population estimates for each herd were consistent with provincially-recognized values (ASRD and 
ACA 2010). 

 30 cows are residing in the enclosure with a few bulls (1-4) for reproductive purposes. 

 100% pregnancy and birth rates (i.e., 30 calves) with 50% calf mortality (i.e., 15 calves) through the first 
year of life and a 50:50 sex ratio (i.e., 7.5 female calves and 7.5 male calves) for cows enclosed within the 
fence. 

 Female and male yearlings (n=15) are taken from the pen at the optimal period of time, to be determined, 
after one year for introduction back to the native population outside the fence. 
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 The 15 yearlings are added to the initial population size for the start of each consecutive year’s estimation 
forecast as a function of l. Female adult survival and female calf recruitment values are not changed 
within each management scenario. For example, if the population size at the start of the scenario (T0) is 
100 animals and lambda is 0.91 then the population size at the end of year 1 is 91 animals, however, we 
then add 15 individuals to the population from the fence enclosure. Therefore, the initial population size for 
Year 1 (T1) is 106 animals. To forecast the population size for Year 2, we take the initial population size 
(106) animals and multiply it by l (0.91 = 96.5 animals), and add 15 animals for an end of year estimate of 
111.5 animals. 

The three management scenarios are as follows, with the first considered to be ultra-conservative, the second 

being realistic and the third being ultra-liberal: 

 low predator environment in the enclosure and no predator control outside of the fence was realized using 

the geometric mean for herd-specific adult cow survival (Table 6 in ASRD and ACA 2010) and female calf 
recruitment (Table 7 in ASRD and ACA 2010) to estimate l. 

 conservative estimate of predator control effectiveness using the high end of the published range of values 

for herd-specific adult cow survival (Table 6 in ASRD and ACA 2010) and female calf recruitment (Table 7 
in ASRD and ACA 2010) to estimate l. 

 liberal estimate of predator control effectiveness using high end of the published range of values for herd-

specific adult cow survival (Table 6 in ASRD and ACA 2010) and assuming a maximum calf recruitment 
value of 0.225 female calves (Hayes et al 2003) to estimate l.  

Table 1 illustrates the change of caribou populations for three herds as a function of the influence of 
management scenarios on demographic rates, and hence l. 

The intent of this analysis was to determine if fencing, in combination with predator control, could facilitate the 

persistence of caribou herds on the landscape. The results in Table 1 clearly show, that in the absence of 

predator control, the fencing option will facilitate caribou population growth from a minimum of a 24% 
increase from Year 0 to year 10 for the ESAR herd to a maximum of 34% for the CLAWR herd.  The 
conservative predator control scenario produces a l value similar to the value that Schneider et al. (2010) 

suggested could be realized (i.e., l=1.10). This management scenario resulted in substantial population growth, 

around 5 times the initial abundance, for all caribou herds over a 10 year period. 
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Table 1: Herd-Specific Caribou Population Estimates through Time for each Management Scenario 

Herd 
Management 
Scenario 

Lambda 
(l) 

Year 
0 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Year 
6 

Year 
7 

Year 
8 

Year 
9 

Year 
10 

ESAR1 

No Predator 
Control 0.91 109 113 117 120 123 125 128 130 132 133 135 

Conservative 
Predator 
Control 

1.11 109 138 170 205 244 288 336 390 449 515 588 

Liberal 
Predator 
Control 

1.22 109 152 203 266 343 437 551 691 861 1069 1322 

WSAR2 

No Predator 
Control 0.97 231 238 245 252 258 265 271 277 283 288 294 

Conservative 
Predator 
Control 

1.15 231 282 342 410 489 580 684 804 942 1100 1283 

Liberal 
Predator 
Control 

1.22 231 300 384 486 612 765 951 1179 1456 1795 2208 

CLAWR3 

 

No Predator 
Control 0.94 142 148 154 159 165 169 174 179 183 187 190 

Conservative 
Predator 
Control 

1.12 145 180 218 261 309 363 423 491 566 651 746 

Liberal 
Predator 
Control 

1.23 145 197 261 339 436 555 701 880 1101 1373 1707 

1 Population estimate in ASRD and ACA (2010) is presented as a range between 90–150 animals, the mid-point, 120 animals, was 
used for this scenario. Year 0 was determined by multiplying this initial abundance by lambda and adding 15. 

2 Population estimate in ASRD and ACA (2010) is presented as a range between 204–272 animals, the lower estimate, 238 
animals, was used for this scenario. Year 0 was determined by multiplying this initial abundance by lambda and adding 15. 

3 Population estimate in ASRD and ACA (2010) is 150 animals. Year 0 was determined by multiplying this initial abundance by 
lambda and adding 15. 

2.2 Ecological Benefits/Challenges of Fences 
Humans have used fences for thousands of years as a wildlife management and conservation tool to control 

animal movements. As Table 2 indicates, a key area where fences are used for wildlife management and 

conservation is to restrict the movements of predators, either to keep them away from livestock or to limit effects 

of predation on endangered prey. Perhaps the most well known modern example is the Australian dingo 

exclusion fence which, although intended to protect domestic livestock from predation, has also increased the 

population densities of red kangaroos and emus within the protected area (Pople et al. 2000). Fencing has also 

been used to limit negative interactions of wildlife with humans. For example, fencing along the Trans-Canada 

Highway in Banff National Park is used to reduce vehicle-wildlife collisions by directing wildlife to underpasses 

(Clevenger and Waltho 2000). Fencing can also be used to control human access, with substantial conservation 

benefit in some cases (Hayward et al. 2007, Hayward and Kerley 2009). If implemented effectively, fencing may 

provide sufficient protection for a population that it is able to function as a source of individuals for populations 

beyond the barrier (Hayward and Kerley 2009). Further examples of the use of fencing as a wildlife management 

tool, including both successes and failures, are listed in Table 2. 
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Table 2: Application and success of some examples of fencing for wildlife management

Type and purpose of fence Location 
Did fence meet management 
objective? 

If failure reported, reason for failure Source 

Exclusion fence to reduce egg 
predation and disturbance to sea 
turtles  

Turkey Yes, increased hatching success rate n/a 
Baskale and 
Kaska 2005 

Exclusion fence to keep invasive 
cane toads (Bufo marinus) from 
accessing water in an arid 
environment 

Australia Yes, reduced cane toad survival n/a 
Florance et al. 
2011 

Four strand electric fence to 
prevent Asiatic black bears from 
raiding crops 

Japan 

Yes, no bears successfully raided 
fenced crops. Authors speculate that 
this may lead to reduced lethal control 
of nuisance bears. 

n/a 
Huygens and 
Hayashi 1999 

Chain link fence to exclude human 
access to wetlands to maintain 
natural behaviour 

USA 
Yes, birds behave more naturally where 
humans are excluded 

n/a 
Ikuta and 
Blumstein 2003 

Exclusion fence to reduce nest 
predation to shore-birds 

USA Yes, increased nest success n/a 
Johnson and 
Oring 2002 

Exclusion fence to prevent 
predation on a reintroduced 
population of burrowing bettong 
(Bettongia lesueur) and barred 
bandicoot (Perameles bougainville) 

Australia 
Yes, populations of burrowing bettong 
and barred bandicoot increased and 
persisted after re-introduction 

Some red foxes (Vulpes vulpes) and feral cats (Felis catus) 
penetrated the exclusion fence, reducing bandicoot rate of 
increase. The authors conclude that ongoing predator 
control (poisoning) inside the fence was essential to 
maintain persistent populations of bandicoots and bettong. 

Short and 
Turner (2000); 
Richards and 
Short (2003) 

Containment fence used to prevent 
wild dogs (Lycon pictus) from 
accessing human settlement and 
agriculture  

South 
Africa 

Yes, wild dog survival was higher if they 
remained within fenced areas 

Smaller fenced areas where fences could more easily be 
patrolled and maintained were more effective than larger 
fenced areas where unmaintained sections of fence allowed 
wild dogs to escape.  

Gusset et al. 
2008 

Exclusion fence to prevent 
Predation on breeding birds in a 
wetland  

New 
Zealand 

No, nest success for most bird species 
was only marginally better inside the 
fenced area than in a control area. 

Predators were not effectively excluded by the fence. 
Predator densities were lower inside the fence, but not low 
enough to achieve conservation benefit. Fence caused 
some mortality to species of conservation concern. Authors 
conclude that poor fence design may have been the primary 
reason for failure. 

Sanders et al. 
2007. 

Electric fence to prevent crop-
raiding by elephants 

Kenya 
Yes, electric fences reduced the 
frequency of crop-raiding and other 
forms of human-elephant conflict. 

Fences were occasionally broken, particularly in areas 
adjacent to cover habitat. The authors conclude that fence 
performance was determined by the location of the fence in 
relation to landscape features and fence maintenance.  

Kioko et al. 
2008. 

Exclusion fence to prevent 
predation on McCann’s skink 

New 
Zealand 

Yes, predator abundance was reduced 
and this benefited the McCann’s skink. 

n/a 
Lettink et al. 
2010 

Electric fence prevent crop-raiding 
by elephants. 

Kenya 
Yes, elephants were excluded from 
cropland using various electrified 
fences, although effectiveness 

Fences were less likely to be effective where they were 
relied upon as a physical barrier for elephants, but were 
effective where they were coupled with active management 

Thouless and 
Sakwa 1995 
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Type and purpose of fence Location 
Did fence meet management 
objective? 

If failure reported, reason for failure Source 

depended primarily on learned aversive 
responses and killing of fence-breakers. 

to dissuade elephants from crossing the barrier. The relative 
attractiveness of fenced areas was also believed to play a 
role. 

Electric fence to exclude predators 
and determine effects of predation 
on prey populations in boreal 
ecosystem. 

Canada 
Yes, prey populations increased with 
predator exclusion. 

n/a 
Byrom et al. 
2000 

Electric fence to exclude feral cats, 
foxes and rabbits 

Australia Yes, target species were excluded. n/a 
Moseby and 
Read 2005 

Electric fence to exclude dingos Australia 

Yes, dingos were excluded. Native 
species, such as red kangaroos and 
emus, are consistently higher inside the 
exclusion zone. 

n/a 
Pople et al. 
2000 

Electric fence for minimizing 
interactions with humans and 
defining ownership of wildlife for 
securing investment. 

South 
Africa 

Yes, fencing allowed for the 
reintroduction of large predators to 
conservation areas for ecological and 
economic benefit. 

n/a 
Hayward et al. 
2007 

Fencing combined with crossing 
structures to minimized road 
mortality 

Canada 
Yes, fencing resulted in the use of 
crossing structures. 

n/a 
Clevenger and 
Waltho 2000 

Fencing combined with crossing 
structures to minimized road 
mortality 

Germany 
Yes, fencing resulted in the use of 
crossing structures. 

n/a Klar et al. 2009 
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Fences may have negative consequences for wildlife. For example, wildlife may be injured or killed by the 

fencing through electrocution (for small animals), collisions, or entanglement (Long and Robley 2004, Hayward 

and Kerley 2009). Also, fences form barriers that may interfere with ranging, dispersal or migration behaviour 

(Long and Robley 2004, Hayward and Kerley 2009). A barrier that prevents interbreeding of segregated 

populations could result in genetic isolation and may result in inbreeding depression (Hayward and Kerley 2009). 

In addition, predator removal may result in a trophic cascade, whereby prey populations may increase to exceed 

the food-limited carrying capacity of the enclosed area, suppress the biomass of edible plants, and potentially 

result in severe population declines within the fenced area (Norrdahl et al. 2002, Long and Robley 2004, 

Hayward and Kerley 2009).  

The negative effects of fences on wildlife can be mitigated. For example, visual markers may reduce the risk of 

electrocution, collision or entanglement (Hayward and Kerley 2009). The introduction of new breeding stock into 

fenced populations, or movement of individuals between fenced populations reduces the risk of inbreeding 

depression (Hayward and Kerley 2009). Generally speaking, the smaller the population or area that is protected 

by the fence, the more limited the conservation benefits. Concerns regarding the enclosure of small and isolated 

populations have led to criticisms that fencing for conservation results in the creation of zoos for captive breeding 

(Pickard 2007, Scofield et al. 2011). However, the enclosure of large areas could make conservation targets 

more attainable (Hayward and Kerley 2009). In addition, clearly defined management objectives with 

measurable outcomes, an appreciation of the necessity and cost of fence maintenance and ongoing control of 

predators that gain access (Pickard 2007), and an effective plan to ensure that fencing is not required in 

perpetuity (Scofield et al. 2011) can alleviate these concerns.  

Determining whether the ecological benefits of fencing outweigh the ecological costs requires a clear 

understanding of the system in question, the proximate threats to the target species, the mechanisms by which 

the fence addresses those threats, and mitigations that can be applied to minimize potential negative effects of 

implementing a fencing program (Hayward and Kerley 2009).   

3.0 OBJECTIVES 
The primary objective of maintaining a caribou herd within a fenced enclosure that excludes predators and 

alternate prey would be to increase yearling caribou recruitment within the fenced enclosure which could then be 

used to augment recipient caribou populations outside the fenced area. To accomplish this objective, a number 

of other objectives must be achieved. These include: 

 Construction and maintenance of the fenced enclosure to retain caribou inside the enclosure and to ensure 

that predators or alternate prey do not gain access.  

 Maintenance of a minimum number of caribou within the enclosure, which can persist on a natural forage-

sustained basis for a 20 year period.  

 Reduction of the number of predators and alternate prey (i.e., wolves, black bears, moose and deer) within 

the caribou enclosure after construction. 

 Annual capture and translocation of all yearlings in the enclosure to herds outside the caribou enclosure. 

 Monitoring to determine the success of the translocations in terms of the project’s primary objective and 

monitoring to measure the success of other objectives. 
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4.0 IMPLEMENTATION 
This section addresses design considerations of a caribou enclosure capable of meeting the objectives 

presented in Section 3. Potential problems and important considerations associated with each aspect of 

implementation are identified. 

4.1 Design of Fenced Area, Size Considerations 
An initial minimum estimate of 30 female caribou in addition to one to four males is proposed. Less than 30 

females may be too small to be successful because of stochastic events. If logistically possible, based on 

caribou availability and the size of the enclosure, a maximum size of 60 adult females could be considered. 

The fenced project area must be of sufficient size, for the number of caribou to be enclosed. The short-term pen 

used for the Little Smoky project was 4.0 ha in size for 10 animals (Smith and Pittoway). For the Chisana 

Project, 20 cows were placed in an enclosure that was 10 ha in size. For both of these short term, cow-calf 

penning projects, caribou were fed supplementary lichens and alfalfa pellets. However, for this project, we have 

assumed that caribou within the fenced area would feed on natural forage only. The area should therefore 

include dense, coniferous forest with terrestrial lichen on elevated well-drained pine sites, as well as have a good 

portion of wetter black spruce, open muskeg sites. 

Woodland caribou density is generally below 0.06 caribou per km2 (Dzus 2001; 0.03 to 0.12 caribou per km2). If 

a value of 0.05 caribou per km2 is used to estimate the required pen size to hold the captive population, and if 

the adult female population inside the pen is 30 plus a few males (5), then a fenced area of at least 700 km2 will 

be required. Therefore, the length of the perimeter fence would be at least 106 km if the fenced area was some 

variation of a rectangle, for example 25 km by 28 km. If a lower density estimate is used, such as the value of 

0.04 caribou per km2 determined by Bergerud (1983) based on a synthesis of boreal populations frequently in 

equilibrium with self-sustaining wolf populations, then the required area increases to 875 km2 or a rectangular 

area of 25 km by 35 km. The perimeter fence for this larger enclosure would be approximately 120 km. If 65 

caribou were housed and an even lower density estimate was used (0.03 caribou per km2) then the size 

requirements increase to 2,170 km2 with a perimeter of about 190 km. A preferred size of approximately 2,000 

km2 (200,000 ha) was used for the purposes of siting the enclosure in Section 4.3.  

Although there are many different designs for wildlife exclusion fencing, we recommend using a standard 2.5 m 

high page wire fence with wooden posts for support. There should be a 3 m clearing on either side of the fence 

line to allow for monitoring and maintenance. This type of fence has been used successfully along the 

TransCanada Highway in Banff National Park to exclude wildlife from the highway right-of-way. A buried chain 

link apron should be used to preclude any entry by wildlife digging under the fence line. The chain link is laid 

down and buried at an angle on the outside of the fence from its base of the fence. This design will effectively 

eliminate any ingress on or under the ground. Fence construction will follow accepted best practices for this type 

of fence..  

Experience with highway exclusion fencing (e.g., TransCanada Highway in Banff National Park) has 

demonstrated that black bears are still capable of entering the enclosure by climbing over the fence. Several 

options are available to reduce the incidence of entry over the top of the fence. First, and likely the most 

effective, is an electrified strand of wire installed above the page wire fence. Solar panels are used to supply 

power. Although a bear may still climb the outside of the fence most commonly on either side of a wooden fence 

post, the bear will contact the electrified strand at the top. Because the bear is well grounded (by virtue of the 
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bear’s contact with the page wire which is attached to a chain link apron buried in the ground), it will receive a 

shock that will most likely cause it to abort any additional efforts to get over the fence. Other options include a 

number of wire strands over top of the page wire that are installed on an angle toward the outside of the fence, 

or other impediments to climbing over the fence that could be installed on each fence post, where bears will 

most likely attempt to climb over. Finally, nearby trees can fall and damage the fence. Therefore a high-tensile 

cable on top of the fence posts should be installed to help break the fall of trees up to a certain size and maintain 

the integrity of the fence as a barrier, reducing both the ingress of wildlife and maintenance costs. However, the 

cost-effectiveness of this option needs further evaluation. 

Entry and exit points will be incorporated into the fence as necessary to allow for ingress and egress of humans 

requiring access to the enclosure. Control of movement at these entry and exit points should take into account 

the anticipated use  of the point by humans and will likely differ based on that use. For example, if regular human 

entry is required such as in the case of in areas with development activity, a manned gate may be required. In 

other cases where use will be restricted but still required, a locked gate or potentially a cattle-guard design may 

be used. Entrances can be double fenced if required.  

The use of jump-outs should be considered to retain the ability to move wildlife out of the enclosure without using 

human entry/exit points. Jump-outs are open areas in the fence in which the area inside the fence is at least 2.0 

m higher than the outside of the fence with a vertical wall along the fence line and are designed to allow wildlife 

to be herded out of the enclosure but prevents the wildlife ingress.  

Engineering considerations will need to be considered. The geotechnical considerations involved in constructing 

a fence in northern Alberta would include an assessment of the terrain and subsurface conditions along the 

fence alignment to characterize the landforms and properties of the soil/bedrock associated with the proposed 

design and construction to allow for containment of caribou.  The integrity of the fence would be based on the 

design, construction and maintenance of the structure. 

Fence monitoring and maintenance is required to ensure that fence integrity is maintained. In this particular 

application, most damage will likely occur as a result of fallen trees, but unauthorized human access and egress 

is also likely to occur. Monitoring fence integrity and maintenance of the enclosure should be conducted by First 

Nations living in the area. Current estimates for monitoring frequency are approximately once per week, but 

required frequency is highly variable depending on the site conditions (e.g., frequency of unauthorized human 

entry using wire cutters, frequency of fence damaging tree fall) and will need to be determined once the fence is 

built. In addition, frequency of monitoring will depend upon selection of location and availability/ease of travel for 

monitoring purposes. Maintenance costs of a wildlife exclusion fence along a highway in the northwestern U.S. 

in 2007 have been US$250 per km of fence line (Huisjer et al. 2009) 

4.2 Predator and Alternate Prey Removal / Control 
Although a fencing program may reduce the need for predator control at the landscape scale, predators within 

the fenced area must be removed to protect woodland caribou populations. Predation has been identified as the 

main proximate cause of decline for most caribou populations across the country (ASRD and ACA 2010, 

Environment Canada 2011).  

Cougars, coyote, lynx and eagles may exert some predation pressure on caribou (Environment Canada 2011). 

However, wolves appear to be the primary predator of caribou (Latham et al. 2011), and predation by bears may 

also play an important role (Valkenburg et al. 2004, Environment Canada 2011). The success of wolf control 
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programs in northern Alberta (ASRD and ACA 2010), British Columbia (Bergerud et al. 1986) and the Yukon 

(Hayes et al. 2003) suggest that wolf control is an effective method for stabilizing or increasing caribou 

populations.  

Once wolves are removed, fences must be maintained to repair inevitable damage and potentially correct design 

issues that reveal themselves over time (Boutin et al. 2001). However, even with proper maintenance, predator 

intrusions into the fenced area are likely, if not inevitable (Connolly et al. 2009). The likelihood of wolf intrusion 

increases if ungulate population densities are greater  inside the fence relative to outside, thereby increasing the 

attractiveness of the area and the associated motivation for wolves to find a way in. Further predator control 

actions may therefore be necessary over time.  

The removal of predators is likely to increase prey populations, and this is true for both caribou and alternate 

prey species, such as white-tailed deer and moose (Boertje et al. 1996, Hayes et al. 2003, Boertje et al. 2010, 

Salo et al. 2010). This presents a number of problems for caribou conservation, including attractiveness to the 

area for predators, incidence of disease, and forage pressure.  

Increasing population densities of deer and moose may increase the relative attractiveness of the fenced area 

for wolves, thereby increasing the motivation for wolves to breach the perimeter. Increased prey also may result 

in the increase of populations of other predators of caribou within the fence (e.g., black bears) to the point that 

woodland caribou populations are pressured again.  

Increasing ungulate population densities may also increase the incidence of disease (Altizer et al. 2006). 

Disease outbreaks in general are of concern for populations existing at high densities. However, there is a 

specific concern regarding a meningeal worm (Paralaphostrongylus tenius), which is common and non-fatal to 

white-tailed deer, but can be fatal to moose (Thompson et al. 1998) and caribou (Vors and Boyce 2009).  

Increasing prey populations have been documented to exceed the carrying capacity of the habitat (Norrdahl et 

al. 2002, Long and Robley 2004). The increased population density of herbivores may then suppress the 

biomass of edible plants and alter vegetation community structure. In national parks in the western United 

States, over-browsing by ungulates has been shown to alter riparian plant communities and even river 

morphology through an increase in associated erosion (Beschta and Ripple, in press). The suppression of 

vegetation communities through over-browsing also has the potential to result in starvation among competing 

species, particularly over hard winters. Of additional concern is that white-tailed deer have been observed 

consuming arboreal lichens within fens in north eastern Alberta, and therefore may compete directly with 

woodland caribou for forage (Latham and Boutin 2008) within the fenced area.  

It is therefore important to not only control predators within the caribou enclosure; but to control moose and 

white-tailed deer populations to limit the attractiveness of the fenced area, limit the probability of disease 

outbreaks, and keep populations below densities at or below levels that the habitat is capable of supporting. 

Prey populations are likely to require active management to keep them at sustainable levels. 

As indicated above, the caribou enclosure will need to be depopulated of predators and alternate prey to the 

extent possible once the fence has been constructed. The initial removal of existing population of deer, moose, 

black bears and wolves may be accomplished using a variety of techniques likely in combination until monitoring 

indicates that the desired level of effectiveness has been achieved (i.e., densities of predators and alternate prey 

are sufficiently low that the objective of the experiment is not jeopardized). The implementation of the measures 
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outlined below should be initiated prior to the complete closure of the fenced area to facilitate the movement of 

animals out of the enclosure. The application of the techniques outlined below should be scheduled in the 

sequence outlined below.  

Herding-aerial and ground-based 

Helicopters and ground-based transportation (e.g., snowmobiles if this exercise occurs in winter) will be used to 

herd wildlife from within the fenced area. This aerial herding can be initiated prior to complete closure of the 

fenced area, to increase the likelihood of wildlife movement out of the enclosure. For example, the initial herding 

exercise should be conducted when 80% to 90% of the fence is built but prior to closing of all escape routes. In 

particular if two of the four corners of the fence are left open, the movement of wildlife out of the enclosure in 

front of the herding efforts will be facilitated. The fenced enclosure will include a variety of entry and egress 

points. Once the entire closure has been fenced, this exercise will likely be repeated, and wildlife will be herded 

toward the points of egress (e.g., gated access roads, jump-outs). 

Hunting over bait for black bears and wolves 

Hunting over bait is a traditional method for hunting black bears in the boreal forest of north easterner Alberta. 

Based on our baited remote camera surveys in the Oil sands region, wolves are also attracted to these sites. 

This should be a very effective way of reducing the predator population within the enclosure once the fence is 

completed and could be conducted by First Nations hunters living in the area. The use of large amounts of bait 

(e.g., deer harvested as part of this effort) will increase the effectiveness of this approach.  

Although poisoning is an option, the unintended consequences of this management strategy may outweigh the 

benefits of implementation. This option would need to be further examined. 

Aerial shooting  

Once the fence is complete and if the numbers of alternate prey remain higher than desired within the fenced 

area, then an aerial shooting campaign within the fence will likely be the most effective method of searching out 

pockets of predators and prey that remain. This typically would involve a fixed-wing aircraft to locate the targets 

and a helicopter crew that will conduct the aerial cull. 

Monitoring should be conducted throughout the above exercises to determine the effectiveness of the 

previously-conducted efforts and to determine the need for additional culling actions. Depending on season, this 

could take the form of winter-active wildlife track surveys or a network of both baited and trail-based remote 

cameras from which monitoring data can be collected.  

The need for additional culling of predators and/or alternate prey in the enclosure will be determined by the 

monitoring program (i.e., the desired level of effectiveness has been achieved). 

4.3 Location 
A number of considerations were made when determining the potential locations of the caribou enclosure, based 

on caribou data, habitat quality and logistical considerations for the fence.  

Caribou Enclosure Location  

To maximize the likelihood of success of a fencing project, the fenced area should encompass known caribou 

range within north eastern Alberta. Another success factor for the project will be selecting an area where caribou 
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have been monitored for a sufficient amount of time to provide not only historical caribou location information on 

use within the range, but to also provide a set of female collared caribou to keep within the fenced area (from a 

timing perspective this would ensure that cows can be located in a timely manner and transported to the fenced 

area), and to provide a baseline dataset for monitoring the success of the project. A projected number of 

predators and alternate prey is also a helpful dataset to understand the implications of the implementation plan 

for removal of these wildlife species. 

A Government of Alberta Ministerial Order under Section 128(1) of Alberta’s Wildlife Act may need to be 

obtained for the fenced area, or at least discussed as an option. The Ministerial Order would need to exclude 

non-sanctioned human access and other land uses within the enclosure and the surrounding area. This 

approach was used for the Little Smoky cow/calf penning project. 

Habitat Quality 

When locating a fencing project, where forage could become limiting over time, consideration was given to areas 

where habitat can sustain caribou during all seasons. A mix of peatlands and nearby pine upland stands will be 

necessary. For a coarse level selection process, we selected areas of currently mapped caribou range, using the 

Alberta Caribou Committee caribou range boundaries proposed by ASRD in 2010. These range areas have 

modified the older peatland coverage caribou zones used by the province based on more recent caribou location 

data within north eastern Alberta. 

The ALT (2009) relative intactness maps were also used to select areas where caribou habitat is more intact, 

and thus more available. It should be noted that these intactness maps have not been updated and are based on 

Alberta Energy data sets provided to the ALT in 2008. As such, relative intactness for each township may 

currently be less than indicated on those maps given new footprints as a result of new developments over the 

intervening time period. Prior to the final project area selection, a site reconnaissance will be necessary to 

document available habitat at the onset of the project. 

Logistical/Other Considerations 

Consideration was given to the ease of construction of the fence, ease of monitoring, and potential access 

concerns from First Nations, recreational users and developers. For ease of construction and monitoring, the 

three locations identified follow existing linear footprints. Established highways (e.g., Highway 881, Highway 63), 

major roads and large pipeline right-of-ways were considered prime location for the fence, as monitoring and 

fence repair could be conducted more frequently (to maintain a predator limited zone) with reduced costs. 

Considerations were also given to the use of an existing fence and access control within the Cold Lake Air 

Weapons Range. Of course, locating the fence in the CLAWR would also need to consider federal approval and 

support from the Department of National Defence. Finally, given the necessity of reducing alternate prey and 

predators within the enclosure, consideration was also given to avoiding provincially-designated ungulate / 

moose biodiversity areas and large riparian ecosystems.  

We considered Zone 1 caribou areas as identified by the ALT (2009) in the enclosure location selection process. 

Zone 1 areas had higher intactness values and were proposed to the Government as areas where caribou 

recovery would be the priority designated land use. These areas were in one case included in the fence location 

(North end of WSAR), and in other cases located in close proximity to the fenced location for ease of moving 

calves out of the project area and into more intact areas (e.g., ESAR-East occurs north of the CLAWR and east 

of Christina Lake and connects to CLAWR caribou area). For the Egg/Pony location, which occurs within the 
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ESAR-Bitumen Fairway planning area for the ALT, consideration was given that the project could provide calves 

to the more intact Zone 1 candidate areas in WSAR-North, ESAR-East, or even directly south into the Algar 

herd, where ongoing industry initiatives through OSLI include habitat restoration trials. Overall, to increase the 

likelihood of a successful release of yearling caribou, fencing locations also considered proximity to areas with 

high intactness ratings (from ALT 2009), assuming that post-release survival would be higher than in areas with 

lower intactness, as higher intactness areas would have higher habitat quality and reduced predator pressure. 

Consideration was also given to current and future development footprints. Although not a primary objective of 

the fencing project, locating the fenced area in a location where there is currently minimal footprint, but where a 

large project is projected, may provide a study area for testing caribou response to development (see Section 5 

Monitoring/Research).  

Based on the above, three potential locations have been chosen (Figures 3, 4 and 5). As discussed in Section 

4.1, the size of the fenced area should be maximized to 200,000 ha (2000 km2). Although the three mapped 

areas deviate from this size, the proposed locations should be considered as preliminary and boundaries may 

shift following consultation with the government and a number of stakeholders where access may be impeded or 

made more difficult with the fence (including First Nations, trappers, outfitters, lease holders). As noted above, 

prior to final fencing project area selection, a site reconnaissance would be necessary to document available 

habitat at the onset of the project. Considerations for the three areas are more clearly denoted in Table 3.  

1) Egg/Pony (Figure 3) – highlights: access along hwy 63, hwy 881, pipeline RoWs– overlap with OSLI access 

management site, roughly > 40 twps up from Leismer, likelihood of predators wanting to enter fenced area. 

2) CLAWR (Figure 4) – highlights: existing fence, poor recent calf production, existing access control, 

DND/federal government would need to cooperate. Two boundaries are denoted. The primary boundary 

focused on following existing fence/major roads, with an emphasis on the provincial delineated caribou 

habitat. The secondary boundary increases the size of the fenced area, primarily on the basis of following 

existing fence and access. Upon further delineation, the CLAWR fencing location could occur either 

encompass the entire range (exceeds 200,000 ha), or be located with more emphasis on mapped caribou 

habitat and less emphasis on location of existing fence and access routes. 

3) North end of WSAR (Figure 5) – highlights: area could start with limited development and move to 

extensive; remote location and not accessible, FN but possibly fewer outfitters. 

We anticipate logistics will make some options stronger candidates than others, with our team strongly 

emphasizing the Egg/Pony area due to logistics of constructing and maintaining the fence with existing highways 

on both sides of the proposed area. 
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Table 3: Details of Location Options for Caribou Enclosure

Caribou 
Enclosure 
Location 
Option  

Habitat Quality for Caribou Caribou Population Information Logistical Considerations 

WSAR 
(187,488 ha) 

-North WSAR identified as Zone 1 
Candidate area due to current habitat 
intactness and future projected 
footprints (4) 
- Mapped caribou habitat 
- 2.8% of range area covered by burn 
(< 30 years old)2 
 

- 129 total number of caribou observed 
during 08-09 composition surveys (2) 
-VHF collars deployed from 1991 to 
present1 
-35 GPS collars deployed (1998-2000)1 
- Population Growth rate (lambda; from 
2008-092) 0.78  
-Geometric mean of annual adult female 
survival 86.2%2 

-Geometric mean of annual proportion of 
female calves per adult female 0.112 

- Very remote location with no existent major 
highways or roads to establish fence boundary. 
Difficult to construct and monitor fence 
- Potential proposed major in-situ development within 
NE corner of fenced area. Could provide additional 
research opportunities within the fence. 
- Remote location is highly valued by FN. Access 
limitations from a fence need to be considered. 

CLAWR (AB) 
(146,354 ha if 
following 
caribou habitat, 
269,482 ha 
secondary 
boundary to 
follow existing 
fence/main 
road) 

- low probability of caribou 
persistence(4) 
- mapped caribou habitat (exception 
is southern segment of area; this 
area is included to make use of the 
existing fence) 
-30% of range area covered by burn 
(< 30 years old)2 

-110 caribou observed in 08/09 
composition surveys (2) 
- VHF collars deployed from 1991 to 
present (typically around 20 cows per 
year)1 
-Population Growth rate (lambda; from 
2008-092) 0.71 
Geometric mean of annual adult female 
survival 81.6%2 

- Geometric mean of annual proportion of 
female calves per adult female 0.07(2) 
- Low calf recruitment (Hervieux, D. Pers. 
comm..) 

- existing access control (DND) and fence on south 
and west sides of fence location 
-existing major access route on west side of proposed 
location 
- low calf production in recent years, and high current 
footprint, but this herd at low probability of persistence 
- current access limited to hunters, recreational users, 
outfitters. 
- would require federal government and DND 
approval 
- FN consultation 
- relocation of calves could occur within ESAR-East 
Zone 1 proposed caribou area 

Egg/Pony 
(208,534 ha) 

- ESAR-Bitumen Fairway caribou 
planning area identified as having 
low probability of caribou persistence 
(high risk). Likely future development 
footprint in bitumen fairway forecast 
to be too high to maintain caribou 
without footprint restrictions and > 
100 yr ongoing mortality 
management (4) 
- mapped caribou habitat 
- 22.7% of ESAR range covered by 
burn (< 30 years old)2 

- 139 caribou observed in 08/09 
composition surveys (2) 
-49 individual animals collared from period 
of 1992 to 2011. In February 2011, 9 
active VHF radiocollars. 1700 data points 
total. 3 

- Population Growth rate (lambda; ESAR 
from 2008-092) 0.84 
-Geometric mean of annual adult female 
survival ESAR 84.9%2 

-Geometric mean of annual proportion of 
female calves per adult female 0.07(2) 

-Fence construction and regular monitoring would be 
achievable by travelling along Highway 63, Highway 
881, and existing large pipeline RoWs.  
-The fenced area has been delineated to avoid the 
provincially designated ungulate/moose areas within 
the Surmont and Christina. 
-Relocation of calves could occur south of fenced 
area into Algar herd (industrial footprint habitat 
restoration efforts underway). This would allow ESAR 
animals to stay within the ESAR and may help in 
measuring herd level success (as identified within EC 
2011) 
- overlap with Access Management initiatives 

1 ACC Alberta Caribou Data Summary (last updated 2008) 
2 ASRD and ACA 2010 
3 D. Hervieux pers. comm. 2011 
4 ALT 2009 
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4.4 Annual Yearling Capture and Translocation 
Fifteen to 30 yearling caribou will be moved out of the caribou enclosure annually to augment the native 

population in north eastern Alberta.  This section describes the preferred option and discusses issues 

concerning this annual translocation of yearling caribou out of the caribou enclosure to a release site. 

The annual translocation of yearling caribou requires the capture of selected individuals from within the caribou 

enclosure. Ungulate capture has inherent mortality risks which must be managed. The variety of capture 

methods available include baited box traps, baited clover traps, permanent corrals with wing fences for herding 

and aerial net-gunning all some type of accompanying chemical immobilization. Although all techniques have 

been used at various times in the past to capture caribou, net gunning is currently considered the most viable 

option for the capture of selected individuals for translocation in a relatively short time period (e.g., Kinley 2010). 

Unless the shuttle distance between capture locations is short, the capture and translocation operation would 

require two helicopter crews for net-gunning and support, a corral and associated individual holding facility at an 

accessible staging area and suitable trucks to transport caribou boxes to the release site, assuming the release 

site is not immediately adjacent to the caribou enclosure.  

Yearling calves should be moved in late winter when snow depths limit caribou mobility and allows for reduced 

injury risk to netted caribou. Capture is accomplished by a capture crew with a net gunner in one helicopter and 

a support crew in a second helicopter. Netted caribou are prepared for transport by placing them into transport 

bags, blindfolded and hobbled. The support crew then flies caribou individually to the staging site outside the 

caribou enclosure where they are unloaded.  Crew at the staging area place the caribou into holding enclosure 

next to a holding corral where it is sexed and examined by a veterinarian and fitted with a radio collar for 

monitoring. The helicopter support crew returns to the capture area to assist the capture crew with the next 

capture.   

Choice of release sites will be determined based in part on the location of the caribou enclosure. However, the 

specific site should be sufficiently open and level to facilitate a synchronous hard release. Typically, translocated 

individuals have reduced survivorship in their first year after release (e.g., Frair et al. 2007).  Although a 

discussion of predator management in the landscape into which translocated caribou will be released is beyond 

the scope of this report, a reduction in predator density in the translocated caribou’s range would substantively 

increase the value of the annual yearling releases. In addition, to increase the success of a caribou enclosure, 

translocation of yearling caribou to areas of high relative intactness and low human footprints should be 

considered a high priority.  

4.5 Monitoring/Research 
The following monitoring/research programs would need to be implemented to ensure that the objectives of the 

caribou enclosure program are being met. Some of these monitoring/research programs would need to be 

completed within and outside of the fence for comparisons. In addition, there would be the opportunity to 

examine many forage and biomass-related research questions within the fence given that the main consumer 

will be woodland caribou only. For example, in the absence of winter browsers (i.e., moose and deer), how does 

the vegetation biomass respond? 

As a minimum, the fenced area and populations of caribou, predators and prey, need to be monitored thoroughly 

and regularly (cow/calf, VHF/GPS collars, vegetation, perimeter of fence/solar powered electricity, buried apron 

under fence, bait/camera monitoring for predators (must maintain a low predator area)). The following is a list of 
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monitoring and research programs/questions that could be completed and these would be further refined, likely 

through a workshop, prior to implementation.  

 Monitoring survival and reproductive output of cows within the enclosure (VHF and GPS collars).  

 Monitoring of translocated yearlings to determine fate (i.e., survival and eventual reproductive contribution 

to the population through VHF collars). 

 Release calves at different times to determine optimal release age measured through survival and time to 

first calf production (VHF collars). 

 Provide projected contribution to the population during the pilot project (numbers for herds/ranges to come 

from ASRD monitoring). 

 Spring survey to count calves and determine level of export, collar during export (could vary the age of 

export as this may impact success). 

 Vegetation response through monitoring and availability and consumption of lichen biomass. Potential shift 

in use of forage species and habitat preferences by caribou with no need for alternate prey/predator 

spacing strategy – could monitor scat composition. 

 Determine maximum growth rate, carrying capacity (incorporate vegetation (forage) biomass monitoring). 

 Predator monitoring (remote cameras) within and outside of the fence to determine effectiveness of 

predator control. 

 Complete blood work of caribou; examine potential for disease, and determine genetic profile of population. 

 Keep numbers of caribou within the enclosure at natural levels to avoid disease outbreaks. 

 From a scientific perspective, it would be more advantageous to have industry operating in the fenced area. 

One option (north WSAR) could pose an area where a before/after heavy industrial development in the 

fenced area could be looked at. Lot’s of cool stuff that could be looked at, but primary objective would be 

monitoring caribou survival in the fenced area. “Other” research opportunities could be determined following 

determination of fenced area, along with OSLI objectives. 

 Another option would be to develop the enclosure within a caribou protected area, should protected areas 

be implemented in northeastern Alberta. 

5.0 COSTS 
In assessing the numbers to see how much it would cost to restore and protect all caribou ranges, one must 

consider Schneider et al. (2010) who estimated it to be in the range of $100 billion in lost oilsands revenues. 

Similarly, the ALT concluded that the aggressive suite of management options needed to simultaneously focus 

on reducing predation risk and restoring functional caribou habitat would likely total hundreds of millions of 

dollars (ALT 2009). 

Table 4 outlines the projected costs to implement and operate the caribou enclosure project over a 5 year pilot 

project timeframe, for each of the three proposed locations.  



OIL SANDS LEADERSHIP INITIATIVE (OSLI) LAND STEWARDSHIP 
WORKING GROUP (LSWG) 

 

October 2011 
Proposal No. 11-1372-0036 26 

 

5.1 Cost Considerations 
The costs of such a fencing program are difficult to project given the uniqueness of such a project. What we 

have done to estimate costs is utilized costs from similar projects, and cost considerations due to length of the 

fence, logistical support or specific location cost considerations.  Typical costs for the type of fence described in 

Section 4.1 are in the order of $50,000 per km of fence line including materials and labour. In a recent project in 

the north western U.S. in 2007 the costs for the construction of a wildlife exclusion fence along a major highway 

were US$48,000 per km of fence line (Huisjer et al. 2009). Fencing costs in a recent fencing application in the 

Oil Sands Region north of Fort McMurray are currently in review for comparison, but this fencing did not include 

a buried apron or any additional wire, electrified or otherwise, above the page wire. Of course, costs will vary 

greatly both depending on general location of the enclosure as well as the type of ground that the fence is 

traversing (e.g., will affect engineering considerations).  

For comparison to other caribou conservation initiatives, the cost of the Little Smoky Woodland Caribou Calf 

Survival Enhancement Project, which occurred over a 6 month period, was equivalent to $40,000/calf. However, 

a large portion of costs were not included in the Little Smoky project costs due to in-kind support, primarily 

covered by ASRD Wildlife Biologists. 
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Table 4: Anticipated Cost Estimates to Implement and Operate the Fencing Project for Each Proposed 
Location 

 ITEM 
ESAR 
(Egg/Pony) 1 

WSAR2 CLAWR3 
CLAWR 
(secondary)3  

Fence construction $10,500,000 $9,400,000 $8,750,000 $11,200,000 

Caribou population radio telemetry monitoring in the enclosure $195,000 $195,000 $195,000 $195,000 

Initial predator control $72,975 $65,625 $51,240 $94,325 

Initial prey control $72,975 $65,625 $51,240 $94,325 

Annual predator control and monitoring  $72,975 $37,500 $29,280 $53,900 

Annual prey control  and monitoring $72,975 $37,500 $29,280 $53,900 

Fence maintenance/monitoring $105,000 $94,000 $87,500 $112,000 

Annual translocation  $130,000 $130,000 $130,000 $130,000 

Translocation monitoring  $100,000 $100,000 $100,000 $100,000 

Caribou enclosure  monitoring-predators/prey $75,000 $75,000 $75,000 $75,000 

Additional research and monitoring (telemetry flights, field 
support for students) 

$125,000 $125,000 $125,000 $125,000 

    

Capital Cost $10,840,950 $9,726,250 $9,047,480 $11,583,650 

Annual costs $680,950 $599,000 $576,060 $649,800 
1 ESAR (Egg/Pony) (208,534 ha) 2085 km2 
2 WSAR (187,488 ha) 1875 km2 
3 CLAWR (AB) (146,354 ha, 269,482 ha secondary boundary) 

5.2 Timelines 
Fence clearing and construction should occur early in the early winter but under frozen ground conditions to 

reduce logistical construction challenges and to avoid the woodland caribou restricted activity period. Once the 

perimeter fence has been 80% to 90% constructed, predator and alternate prey monitoring and control efforts 

can commence.  In addition, monitoring flights to determine the size of the resident caribou population will be 

required during this same period. If additional caribou need to be introduced inside the enclosure, this activity 

should be conducted in late winter when snow depth makes caribou capture least stressful. All resident caribou 

should be radiocollared as well. Prior to break up, these activities should be complete. Once these activities are 

complete prior to spring, the only on-going work prior to the next winter will be the maintenance of the year-round 

bait and trail set remote camera program and removal of predators and alternate prey as needed. 

Essentially, the Project will include constructing the fence during year one and determining caribou numbers 

within the enclosure through mid-winter aerial surveys. Once an estimate of the female caribou numbers within 

the enclosure is determined, planning for additional captures will be determined with a capture program being 

implemented in the following winter to establish 30 cows and an appropriate number of bulls (1-4) in the 

enclosure.  

Following year 2, major activities associated with the project will include annual costs for translocation, 

monitoring, additional predator/prey control and establishing research projects.  
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6.0 CONCLUSIONS 
Woodland caribou are listed as "Threatened" under both Alberta's Wildlife Act and the federal Species at Risk 

Act. At the national scale, Alberta’s woodland caribou are among the least viable in Canada (Environment 

Canada, 2008). Despite extensive monitoring of woodland caribou populations and habitats in Alberta over the 

last 20 years (ASRD and ACA 2010), and despite having a large number (over 70+) of industrial operating 

practices and mitigation measures applied within woodland caribou ranges over the past 15+ years, woodland 

caribou population numbers are still declining (CLMA and FPAC 2007). In fact, considering current estimates of 

caribou population trends, approximately 70% of all caribou in Alberta occur in populations known to be declining 

(ASRD and ACA 2010). In 2010, the Alberta Endangered Species Conservation Committee (ESSC) 

recommended that woodland caribou status in Alberta changed from threatened to Endangered given the 

current population numbers and range recession (ESSC 2010). 

In response to the significant conservation concern for caribou and the awareness of provincial projections for 

continued high levels of future industrial activity in Alberta, the Government of Alberta released “A Woodland 

Caribou Policy for Alberta” in July 2011. The Policy stresses that immediate action is required to ensure the 

long-term presence of woodland caribou populations in Alberta (Government of Alberta 2011). The 

conservation focus under the Caribou Policy identifies actions to address caribou habitat needs, as well as 

effective management of wildlife populations (e.g., predators and other prey species). The Caribou Policy 

reflects the urgency for ensuring woodland caribou long-term presence in the province, and parallels recent 

management actions identified for north eastern Alberta by ALT (2009).  

The Oil Sands Leadership Initiative (OSLI) Land Stewardship Working Group (LSWG) requested a feasibility 

study for the design and implementation (i.e., construction, maintenance, and monitoring) of a fenced Woodland 

Caribou safe zone. The overall objective of this fence is to exclude predators and alternate prey species and 

promote the development of caribou calves that can be translocated back to the native woodland caribou 

population. Implementation of a program of this nature demonstrates to the general public that the Alberta 

government, industry and stakeholders are working together to achieve the intent of the recently-released 

woodland caribou policy. The policy recognizes that immediate action is required and this approach, if 

implemented could have a relatively immediate, dramatic effect on the regional caribou population. If the 

government is seen to be implementing programs other than wolf control, the overall approach to recovering 

caribou populations which must include wolf control may be more palatable.  This is an area where industry can 

show leadership by working with the government and local stakeholders to affect change in a short period of 

time (relative to habitat restoration).  

Humans have used fences for thousands of years as a wildlife management and conservation tool to control 

animal movements. Perhaps the most well known modern example is the Australian dingo exclusion fence 

which, although intended to protect domestic livestock from predation, has also increased the population 

densities of red kangaroos and emus within the protected area (Pople et al. 2000). Fencing has also been used 

to limit negative interactions of wildlife with humans. For example, fencing along the Trans-Canada Highway in 

Banff National Park is used to reduce vehicle-wildlife collisions by directing wildlife to underpasses (Clevenger 

and Waltho 2000). Fencing can also be used to control human access, with substantial conservation benefit in 

some cases (Hayward et al. 2007, Hayward and Kerley 2009). If implemented effectively, fencing may provide 

sufficient protection for a population that it is able to function as a source of individuals for populations beyond 

the barrier (Hayward and Kerley 2009).  
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Several woodland caribou population simulations were generated to determine if a caribou enclosure, in 

combination with predator control, could facilitate the persistence of caribou herds on the landscape..Simulations 

were run using accepted population parameters (ASRD and ACA 2010) for three herds as follows: East Side of 

the Athabasca (ESAR) herd, the West Side of the Athabasca River (WSAR) herd and the Cold Lake (CLAWR) 

herd. For each herd, three management scenarios were developed to influence the finite rate of population 
increase, lambda (l), and project population estimates through time, in this case 10 years, based on currently 

accepted population estimates for these herds in the province (ASRD and ACA 2010) and the simulation of 

predator control.  

The results clearly showed that in the absence of predator control, the fencing option will facilitate caribou 

population growth from a minimum of a 24% increase from Year 0 to year 10 for the ESAR herd to a maximum 
of 34% for the CLAWR herd.  The conservative predator control scenario produces a l value similar to the value 

that Schneider et al (2010) suggested could be realized (i.e., l=1.10). This management scenario resulted in 

substantial population growth, around 5 times the initial abundance, for all caribou herds over a 10 year period. 

Considerations to successfully implement this project included the examination of size, and associated number 

of animals, and the location, which considered logistical constraints of fencing and habitat quality, among others. 

An initial minimum estimate of 30 females in addition to one to four males has been proposed. Less than 30 

animals may be too small to be successful because of stochastic events. If logistically possible, based on 

caribou availability and the size of the enclosure, a maximum size of 60 adult females could be considered. 

Once the fence is erected, an aggressive predator and alternate prey culling program would be required.  This 

program would consider a variety of herding and culling options including helicopter herding, aerial shooting and 

hunting over bait. We anticipate that once the enclosure is free of most predators and alternate prey, some 

additional caribou will have to be translocated to the enclosure to achieve our minimum initial number of 30 

reproductive cows. Rough cost estimates are provided for three proposed fencing locations including an 

estimate of capital costs to erect the fence, ensure 30 cows are in the enclosure, and cull predators and 

alternate prey. In addition, annual operating (maintenance), monitoring and research costs are also presented. 

This project, once implemented, will require monitoring to measure the success of the project and the necessity 

for adaptive management actions. It will also provide many opportunities for research projects that will provide a 

better understanding of the relationships between caribou, predators, alternate prey and caribou habitat in north 

eastern Alberta.   

In summary, there is a biological rationale that a fenced caribou enclosure, of appropriate size and location, will 

facilitate caribou population growth into the future in absence of wolf control and habitat restoration efforts. When 

wolf control is simulated, caribou populations may realize significant population growth. The challenges of 

implementing this project will include stakeholder consultation, logistical considerations and costs. 
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7.0 CLOSURE 
This report was prepared by Golder Associates Ltd. (Golder) for the Oil Sands Leadership Initiative (OSLI). The 

material in this report reflects Golder’s best judgment in light of information available to it at the time of 

preparation. If OSLI edits, revises, alters or adds to the material in this report in any way, all reference to Golder, 

and Golder’s employees must be removed unless OSLI’s changes are agreed to by Golder. Any use which a 

third party makes of this report or any reliance on or decisions to be made based on it, are the responsibility of 

such third party. Golder accepts no responsibility for damages, if any, suffered by any third party as a result of 

decision made or action based on this report. 
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