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PREFACE 

 

Albertans are fortunate to share their province with an impressive diversity of wild species. 

Populations of most species of plants and animals are healthy and secure. However, a small 

number of species are either naturally rare or are now imperiled because of human activities. 

Recovery plans establish a basis for cooperation among government, industry, conservation 

groups, landowners and other stakeholders to ensure these species and populations are restored 

or maintained for future generations.  

 

Alberta’s commitment to the Accord for the Protection of Species at Risk and to the National 

Framework for the Conservation of Species at Risk, combined with requirements established 

under Alberta’s Wildlife Act and the federal Species at Risk Act, has resulted in the development 

of a provincial recovery program. The overall goal of the recovery program is to restore species 

identified as Threatened or Endangered to viable, naturally self-sustaining populations within 

Alberta. The policy document, Alberta’s Strategy for the Management of Species at Risk (2009–

2014) provides broader program context for recovery activities.  

 

Alberta species at risk recovery plans are prepared under the supervision of the Species at Risk 

Program, Alberta Environment and Sustainable Resource Development. This often includes 

involvement of a recovery team composed of a variety of stakeholders including conservation 

organizations, industry, landowners, resource users, universities, government agencies and 

others. Membership is by invitation from the Executive Director of the Fish and Wildlife Policy 

Branch, and may include representation from the diversity of interests unique to each species and 

circumstance. Conservation and management of these species continues during preparation of 

recovery plans.  

 

The Executive Director of the Fish and Wildlife Policy Branch provides these plans as advice to 

the Minister responsible for fish and wildlife management. Alberta’s Endangered Species 

Conservation Committee also reviews draft recovery plans, and provides recommendations to the 

Minister. Additional opportunities for review by the public may also be provided. Plans accepted 

and approved for implementation by the Minister are published as a government recovery plan. 

Approved plans are a summary of the Ministry’s commitment to work with involved 

stakeholders to coordinate and implement conservation actions necessary to restore or maintain 

these species.  

 

Recovery plans include three main sections: background information that highlights the species’ 

biology, population trends, and threats; a recovery section that outlines goals, objectives, and 

strategies to address the threats; and an action plan that profiles priority actions required to 

maintain or restore the Threatened or Endangered species. Each approved recovery plan 

undergoes regular review, and progress of implementation is evaluated. Implementation of each 

recovery plan is subject to the availability of resources, from within and from outside 

government.  
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EXECUTIVE SUMMARY 

 

The Ord’s kangaroo rat (Dipodomys ordii) is a nocturnal rodent highly adapted for survival in 

arid environments. Kangaroo rats spend the majority of their time in underground burrows they 

construct in loose sandy soil. Individuals are active aboveground at night to search for food and 

mates. Kangaroo rats primarily eat plant seeds and stems that they collect in their external fur-

lined cheek pouches and carry back to their burrows for eating and storage.  

 

Ord’s kangaroo rat is listed as an Endangered species in Alberta (under the Wildlife Act) and 

Canada (under the federal Species at Risk Act). A number of factors are contributing to this 

designation: habitat loss and degradation, small breeding population, extreme population 

fluctuations, localized distribution and specialized habitat requirements.  

 

The Alberta Ord’s Kangaroo Rat Recovery Team believes that recovery of the Alberta 

population of Ord’s kangaroo rat is biologically and technically feasible. Natural characteristics 

of the population may limit the possibility of achieving significant increases in total population 

size. Nonetheless, conservation actions that mitigate anthropogenic effects on the population and 

habitat should support recovery of the species in Alberta.  

 

The recovery goal for Alberta is to ensure a viable, naturally self-sustaining population of Ord’s 

kangaroo rats such that the species is no longer at risk of extinction in the province. Strategies for 

the recovery of kangaroo rats during implementation of the Alberta Ord’s Kangaroo Rat 

Recovery Plan 2013-2018 continue to focus on: (1) reducing negative effects of human land uses 

on population size and fluctuations; and (2) conserving and, where possible, enhancing the net 

quantity and quality of open-sand habitat. Specifically, recovery strategies will address: 1) 

population conservation and management, including monitoring of annual distribution and 

abundance; 2) habitat conservation and management, including monitoring and protecting 

important habitat and mitigating impacts of human activities; 3) educational outreach to highlight 

the importance of the species and its ecological role and habitat requirements; 4) research to 

determine the best means of achieving long-term conservation of kangaroo rats in Alberta; and 5) 

resource acquisition to help fund implementation of the recovery initiatives. 

 

The cost of implementing the recovery plan is estimated at $1 132 000 over five years, including 

cash and in-kind support. A variety of agencies will be invited to participate in the funding and 

implementation of recovery actions.  



 

 

1 

INTRODUCTION 

 

The purpose of the Alberta Ord’s Kangaroo Rat Recovery Plan 2013-2018 (herein, the Plan) is 

to provide updates on progress to date and guide recovery efforts for Ord’s kangaroo rat to 2018. 

The initial recovery plan, Recovery Plan for Ord’s Kangaroo Rat in Alberta (Alberta Ord’s 

Kangaroo Rat Recovery Team 2005), was prepared by a recovery team composed of individuals 

knowledgeable about the species, organizations influential in the management and recovery of 

the species, and stakeholders who may be affected by recovery actions. The recovery team was 

selected to provide informed and diverse input into the preparation of the Plan.  

 

 

1.1 Provincial and Federal Status 

In May 2002, the Ord’s kangaroo rat (Dipodomys ordii) was listed as Endangered in Alberta 

under the provincial Wildlife Act. This status designation was based on a small breeding 

population (< 1 000 adults in early spring) that experiences extreme within-year fluctuations and 

is geographically isolated from other kangaroo rat populations, the species’ reliance on restricted 

actively-eroding sandhill habitat, and habitat loss due to vegetation encroachment on open 

sandhills.  

 

Federally, the Ord’s kangaroo rat was up-listed from Special Concern to Endangered in 2006. 

Similarly, the rationale for the designation change was the Ord’s kangaroo rat’s dependence on 

active sand dune habitat, which may disappear in the short term (10 years), restricted area of 

occupancy, extreme population fluctuations, and small population size (COSEWIC 2006). Ord’s 

kangaroo rat is listed under the federal Species at Risk Act (SARA) and the federal recovery 

strategy document was posted on the SARA registry in November 2012 (Environment Canada 

2012). 

 

 

1.2 Recovery Team 

At the direction of the Minister of Sustainable Resource Development, the Alberta Ord’s 

Kangaroo Rat Recovery Team was initiated in 2003 by the Executive Director of the Fish and 

Wildlife Policy Branch. The team included representatives from Alberta Environment and 

Sustainable Resource Development (AESRD; the former Fish and Wildlife Division), Canadian 

Forces Base Suffield (Department of National Defence), Canadian Wildlife Service 

(Environment Canada), Prairie Farm Rehabilitation Administration (Agriculture and Agri-Food 

Canada), Special Areas Board, the oil and gas industry, the local ranching community, as well as 

researchers at the University of Calgary.  

 

The recovery team’s primary responsibility is to advise the Minister on management of this 

species by outlining recovery strategies and actions in the Plan. AESRD oversees 

implementation of the Plan by facilitating and encouraging involvement of appropriate and 

interested parties, including members of the team.  The team Chair is responsible for evaluating 

and reporting on the progress of recovery actions, and updating the Plan at the end of its lifespan; 

the recovery team may be reconvened to assist with the update as necessary.  
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2.0 ORD’S KANGAROO RAT BIOLOGY  

 

2.1 Life History  

Ord’s kangaroo rat is a member of the Heteromyidae family. Kangaroo rats are nocturnal rodents 

highly adapted for survival in arid environments. There are over 20 species of kangaroo rat in 

North America, but Ord’s kangaroo rat is the only species found in Canada. 

 

Ord’s kangaroo rat (herein, kangaroo rat) is identified by orange-brown dorsal pelage, white 

ventral fur, large eyes, large hind limbs, five-toed feet, reduced forelimbs, and a long tail with a 

tuft of fur at the tip (Garrison and Best 1990). They are named for their bipedal, hopping-style of 

locomotion. Despite their name, they are not closely related to the Norway rat (Rattus 

norvegicus; Williams et al. 1993) or black rat (Rattus rattus). 

 

Kangaroo rats spend the majority of their time in underground burrows. Individuals emerge at 

night to search for food and mates (Jorgensen and Hayward 1965; Kenagy 1973; O’Farrell 1974; 

Kaufman and Kaufman 1982; Gummer 1997a,b). Kangaroo rats primarily eat plant seeds and 

stems that they collect in their external fur-lined cheek pouches and carry back to their burrows 

for eating and storage (Lemen 1978; Johnson and Jorgensen 1981; Best and Hoditschek 1986). 

Kangaroo rats live almost independent of drinking water, and exhibit many physiological and 

behavioural adaptations to conserve water (Fairbanks et al. 1983; French 1993). 

 

Kangaroo rats will breed when conditions are favourable, often triggered by spring rains 

(Kenagy and Bartholomew 1985; Gummer 1997a). However, unlike other areas within their 

range, Ord’s kangaroo rats in Alberta typically begin breeding in April and continue through 

August. In Alberta, female kangaroo rats can have one to four offspring, and may have up to four 

litters a year (Gummer 1997a). Their gestation period is approximately 29 days (Jones 1993; 

Gummer 1997a). Young kangaroo rats remain in their mother’s burrow for about 35 days 

(Gummer 1997a). While juveniles may disperse long distances, most tend to remain on or near 

their natal home (Jones 1993; Gummer 1997a; Gummer and Robertson 2003b). Juvenile 

kangaroo rats are capable of breeding in their first year, at approximately 47 days old for females 

and 61 days old for males (Gummer 1997a). The lifespan for kangaroo rats in Alberta is 

generally less than one year (Gummer 1997a); however, an individual was known to have 

survived for as long as five years in Alberta (D. Bender, unpublished data). 

 

Kangaroo rats have a variety of avian, mammalian, and reptilian predators. Accordingly, they 

possess specialized adaptations and behaviours for predator evasion such as an inflated auditory 

bullae for increased hearing, large hindlimbs for high-speed bipedal locomotion, decreased 

above-ground activity during moonlit nights to decrease chance of detection, and foot-drumming 

to alert predators that they have been detected (Brown and Harney 1993; Jones 1993). 

 

 

2.2 Habitat 

Kangaroo rats require habitat that is open, sparsely vegetated, and that contains sandy soils to 

facilitate their bipedal mode of locomotion and excavation of extensive burrow systems. Natural 



 

 

3 

habitats are typically actively eroding sand dunes, blowout hollows, and occasionally, arid 

grassland or open scrubland with bare, sandy soil and very sparse vegetation cover. In Alberta, 

these features are rare and make up a relatively small proportion of the landscape, which 

accounts for their limited distribution in the province (Gummer 1997b; Gummer and Robertson 

2003a; Bender et al. 2010). Kangaroo rats will also occupy alternative anthropogenic habitats 

such as intensely grazed pastures, fallow fields, or sandy trails, roads, and fireguards. Although 

anthropogenically-created habitats are of lesser quality than natural habitats, they provide 

kangaroo rats with the open, sandy properties they select for. As such, they may play an 

important role in the persistence of kangaroo rats on the landscape. 

 
 

2.3 Population Distribution and Trends in Alberta 

In Canada, the Ord’s kangaroo rat occurs in some of the actively eroding sandhills of 

southeastern Alberta and southwestern Saskatchewan. In Alberta, the kangaroo rat occupies a 

limited area of approximately 1 694 km
2
, mostly between the Red Deer and South Saskatchewan 

Rivers (Figure 1). The range includes the Middle Sand Hills region, most of which is within the 

eastern portion of Canadian Forces Base Suffield (CFB Suffield), particularly the Suffield 

National Wildlife Area (SNWA), as well as two sand dune complexes near Bindloss and 

Empress.  

 

 
Figure 1. The current range (red hatched line) of Ord’s kangaroo rat in Alberta according to population 

studies, museum specimens, and systematic distribution surveys.  
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It is unknown whether the Alberta population of kangaroo rat is contiguous with the 

Saskatchewan population (COSEWIC 2006), although it is certain that Canadian Ord’s kangaroo 

rats are geographically isolated from the nearest southern (Montana) populations by at least 

270 km (COSEWIC 2006). This isolation may have occurred as many as 5 000 years ago (David 

1971; Kenny 1989).  

 

Determining population size and trends for this species is difficult because of the fluctuating 

nature of the kangaroo rat population in Alberta. Population monitoring initiated in 2005 

illustrates the variation in observation rates among years (Figure 2). There were also obvious 

differences in the trend between natural and anthropogenic sites. Observation rates at discrete 

anthropogenic sites were variable but have declined overall during the monitoring period. 

Observations rates at discrete natural sites were highly variable throughout the monitoring period 

but had a slightly increasing pattern, despite a decrease in the amount of natural habitat over the 

same period. The cause of the decline at anthropogenic sites is unknown, but four years of severe 

winters and spring weather events (i.e., snowstorms, heavy rains, flooding), amplified by adverse 

summer seasons are likely a major contributing factor. The heavy precipitation in southern 

Alberta during 2008, 2009, and 2010 also facilitated vegetation growth at a number of sand dune 

sites. However, in 2009 and 2010 two large fires occurred in the SNWA, benefiting natural sites 

(Dzenkiw and Bender 2009, 2010). This may have offset the negative weather events, resulting 

in a greater number of kangaroo rats at the burned sand dune sites.  

 

 
Figure 2. The observation rate (number of kangaroo rats observed per hour of survey) at natural and 

anthropogenic survey sites for each year of survey. Source: D. Bender and R. Dzenkiw, University of Calgary. 
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The dynamics of the kangaroo rat population are best described by metapopulation dynamics. A 

metapopulation is characterized as a collection of local populations residing in spatially isolated 

patches of habitat that are subject to low-levels of inter-patch dispersal or high rates of local 

extinction and re-colonization (i.e., patch turnover) (Hanski and Gilpin 1991; Hanski 1998). The 

Alberta population of Ord’s kangaroo rat functions as a metapopulation because of the highly 

dispersed and patchy nature of its habitat (particularly the natural habitats) and because patch 

turnover rates are exceptionally high. Of special concern to the conservation and management of 

the species in Alberta is the fact that metapopulations are not expected to occupy all of their 

habitat patches at any given point in time, even though some unoccupied patches may be of very 

high quality. Rather, individual patches of habitat are expected to undergo repeated patterns of 

occupancy, local extinction, and colonization. Research by Bascompte and Solé (1996) has 

demonstrated that the loss of currently unoccupied habitat patches in a metapopulation can 

greatly reduce the probability of long-term population persistence. Hanski (1998) states that: 

“Managers should absorb the key message of classic metapopulation dynamics: currently 

unoccupied habitat fragments may be critical for long-term persistence.” 

 

Another key consideration for the maintenance of metapopulation structure is the degree of 

isolation between patches of suitable habitat. At the local scale, Hanski (1998) recommends that 

individual habitat patches (e.g., dunes) should be close enough to permit inter-patch dispersal 

and recolonization, but retain some degree of isolation to reduce the impact of regional-scale 

disturbance or ecological impacts (e.g., fire, spread of disease, or parasites). At the broader, 

geographic scale, population isolation is often considered to have the opposite impact: isolation 

leads to deleterious effects, such as genetic bottlenecks, inbreeding depression, or increasing 

population fluctuations due to localized disturbance. 

 

 

 

3.0 THREATS AND LIMITING FACTORS 

 

3.1 Habitat Loss and Change 

The geographic extent of the kangaroo rat population in Alberta is largely limited by the 

distribution and accessibility of actively-eroding sand dunes and sparsely vegetated sandy soil 

areas. Open-sand habitats are rapidly declining in southern Alberta due to stabilization by 

vegetation. In the Middle Sand Hills region, over the past 50 years there has been a dramatic 

(94%) decrease in the amount of open-sand habitat available (COSEWIC 2006; Hugenholtz et al. 

2010). The mechanisms contributing to the decline of active sand dunes and promotion of 

vegetation stabilization are climate change (e.g., increased moisture, increased growing season), 

fire suppression, erosion prevention practices (e.g., government programs that promoted soil 

conservation in 1933-37), and the loss of large native grazers (e.g., bison; Kenny 1989; Gummer 

1995; Forman et al. 2001; Hugenholtz et al. 2010).  

 

Recently, actions have been taken to counteract the loss of open-sand habitat in southeastern 

Alberta. A sand dune restoration research project was initiated in 2006 within the CFB Suffield 

National Wildlife Area to improve habitats and stimulate sand dune erosion using grazing and 

prescribed fire treatments (Bender 2009). Subsequent habitat and population monitoring 

demonstrated that stabilized dunes could be temporarily converted to quality habitat for a period 
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of up to four years, as demonstrated by successful occupation by kangaroo rats at restored sites 

(D. Bender, unpublished data). Further research is needed to determine if persistent habitat could 

be achieved with a combination of different techniques (e.g., mechanical, fire, herbicidal, 

grazing, etc.). In other jurisdictions, shrub removal and controlled burns have been used to 

control encroachment of vegetation in open-sand habitat. Removal of shrubs was used 

successfully to increase population densities of Stephen’s kangaroo rat (D. stephensi), an 

Endangered species in California (Price et al. 1994). Similar benefits of fire and vegetation 

removal for Ord’s kangaroo rats were observed within the SNWA after two major wildfires in 

2009 and 2010 (Dzenkiw and Bender 2009, 2010). 

 

In addition to the decline of open-sand habitats, the landscape has been modified by the 

development of roads, rangelands and croplands. As previously mentioned, kangaroo rats 

opportunistically inhabit these anthropogenic habitats, which appear to be inferior compared to 

natural habitat (Gummer 1995; Gummer et al. 1997a, b; Gummer and Robertson 2003a; Teucher 

2007; Heinrichs et al. 2010). Research shows that kangaroo rats occupying anthropogenic 

habitats experience higher predation risk, a colder microclimate, and reduced body condition 

compared to kangaroo rats occupying natural habitat (Gummer et al. 2005; Teucher 2007). In 

addition, kangaroo rat populations occupying anthropogenic habitats are prone to disturbance 

from traffic, mowing, grading, snow-ploughing and tilling, and are thus subject to human-caused 

mortality and destruction of burrows. 

 

 

3.2 Fluctuating Population Size 

The Alberta kangaroo rat population exhibits extreme fluctuations within-year and between years 

as a result of high birth rates and high mortality rates. While kangaroo rats can reproduce 

throughout the year if conditions are favourable, its unlikely that winter-reproductive attempts in 

Alberta would be successful. After the spring and the early summer period of population growth, 

abundance may reach more than 3 000 individuals in favourable years (Gummer 1997b). 

However, kangaroo rats also experience high rates of mortality, and as such, the breeding 

population in subsequent years can be reduced to a few hundred individuals (Gummer 1997a, b; 

Alberta Environment 2000). In unfavourable years the number of individuals remains low 

(Dzenkiw and Bender 2008, 2009, 2010), leaving the extremely small breeding population 

particularly vulnerable to extirpation from unpredictable climatic events, natural disturbances, or 

human activities. Further consequences of a small breeding population include a reduction in 

lifetime reproductive success, a reduction in annual recruitment, or inbreeding.  

 

Factors likely contributing the most to low survival are over-winter starvation, predation, and 

possibly, parasites. The severity of these factors appear to differ between natural and 

anthropogenic habitats. Over-winter mortality resulting from hypothermia or starvation appears 

to be the major source of mortality for kangaroo rats in Alberta (Gummer 1997a, b). The 

existence of the Alberta kangaroo rat population at relatively high latitudes requires that 

individuals experience long, cold, winters, often with continuous snow cover. Kangaroo rats do 

not typically forage above-ground during freezing temperatures or periods of continuous snow 

cover; this behavioural adaptation limits opportunities to augment food stores or increase fat 

reserves (O’Farrell 1974; Gummer 1997a; Gummer 2005). Burrow microclimates in 

anthropogenic habitats tend to be colder than those in natural habitats (Gummer 1997b; Teucher 
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2007). Kangaroo rats in Alberta have also developed the ability to use shallow torpor during 

harsh winter conditions (Gummer 1997a, 2005). Other kangaroo rat species, including Ord’s 

kangaroo rat outside of Canada, are not known to possess the ability to use torpor (Gummer 

1997a, 2005).  

 

Predation risk is likely greatest for Alberta kangaroo rats during the snow-free months when they 

are active above ground. Potential predators include burrowing owls (Athene cunicularia), great-

horned owls (Bubo virginianus), long-eared owls (Asio otus), short-eared owls (A. flammeus), 

rattlesnakes (Crotalus viridis), bullsnakes (Pituophis catenifer), badgers (Taxidea taxus), coyotes 

(Canis latrans), least weasels (Mustela nivalis), long-tailed weasels (M. frenata) and red foxes 

(Vulpes vulpes) (Gummer 1995, 1997b; Gummer and Robertson 2003b; Teucher 2007). Habitat 

alteration, particularly the development of roads and trails, substantially increases predation risk 

for kangaroo rats occupying anthropogenic habitat (Brock and Kelt 2004; Teucher 2007).  

 

Kangaroo rats have a large number of parasites (reviewed by Whitaker et al. 1993); the bot fly 

(Cuterebra polita) parasite generated considerable concern when it was first observed in Alberta 

(Gummer 1997a). The bot fly parasite infests approximately one-third of kangaroo rats in 

Alberta each year, but is not known to parasitize kangaroo rats elsewhere in their range (Gummer 

et al. 1997; Robertson 2007). A recent study showed differences in prevalence among habitat 

types; open-sand and road habitats experience higher prevalence (prevalence, 47% and 45% 

respectively) than sparsely vegetated habitat along the river valley slopes (prevalence, 4%; 

Robertson 2007). The study failed to detect significant negative effects of bot fly parasitism on 

kangaroo rat survival, body mass or reproduction, however, the study was conducted during a 

period of exceptionally high kangaroo rat annual survival. The energetic costs of these invasive 

parasites on infected kangaroo rats may contribute to higher rates of mortality in years when they 

are unable to adequately restore their energy reserves (Robertson 2007). At present, the impact of 

other parasites on the kangaroo rat population is unknown. 

 

 

3.3 Industrial Development 

Oil and gas exploration and extraction continue to expand within the Alberta kangaroo rat range, 

despite a slow down in industrial activity in recent years (2009-2012) due to low gas prices. Oil 

and gas activities may directly degrade the quality of kangaroo rat habitat. Examples of activities 

that degrade the quality of habitat include, disturbance associated with the development of 

permanent structures (e.g., wells, pipelines, roads and trails, or compressor stations), artificial 

night-time illumination of worksites, noise pollution, and seismic surveys. The effects of such 

activities on kangaroo rats are not well documented, although they have potential to 

simultaneously reduce habitat quality, decrease survival, and negatively impact the viability of 

the population through habitat alteration, direct or indirect mortality, and by influencing 

behaviour. A study examining the potential impacts of pipeline construction on a population of 

kangaroo rats found no direct, immediate, negative effects; however, strict mitigation measures 

were imposed during construction (Gummer and Robertson 2003b). The study did reveal several 

indirect effects of pipeline construction activities that could potentially lower survival for 

affected kangaroo rats, including decreased home range sizes and reduced use of torpor during 

the winter (Gummer and Robertson 2003b). Monitoring of the site five years after pipeline 
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construction showed continual decline of the kangaroo rat population, and by 2010 no kangaroo 

rats were observed at the site (Dzenkiw and Bender 2008, 2009, 2010). 

 

 

3.4 Agricultural Activities 

The potential impacts of agricultural activities on kangaroo rats include cultivation of natural 

sandy habitats, and management practices that discourage soil erosion and/or encourage 

vegetation growth. Historical conversion of native habitat to crop production likely resulted in a 

significant loss of habitat and local populations, and contributed to the fragmentation of 

remaining kangaroo rat populations. Presently, the conversion of sandy habitats to cropland is 

unlikely due to low soil fertility and moisture holding capacity. Kangaroo rats do not typically 

occupy croplands in Alberta; however, they have occasionally been observed inhabiting fallow 

fields (Gummer and Robertson 2003a; Dzenkiw and Bender 2008, 2009, 2010).  

 

Kangaroo rats have coexisted with cattle for decades and grazing is considered a beneficial 

practice when properly managed. Kissner (2009) provides beneficial management practices 

associated with grazing. Over the long-term, grazing in some areas may serve to maintain open 

sand habitats by inhibiting the encroachment of vegetation on sand dunes. The caveat is that 

cattle grazing near the edges of sand dunes may trample burrows and individual kangaroo rats. 

This is believed to be an insignificant population level risk while the changes to vegetation are 

important in providing the necessary habitat for kangaroo rats. 

 

 

 

4.0 CRITICAL HABITAT 

 

“Critical habitat” is a legal term under Canada’s Species at Risk Act (SARA), and is defined as 

“the habitat that is necessary for the survival or recovery of a listed wildlife species and that is 

identified as the species’ Critical Habitat in the recovery strategy or action plan for the species” 

(Species at Risk Act 2002 s. 2).  

 

The recent national Recovery Strategy for Ord’s Kangaroo Rat partially identifies critical habitat 

for kangaroo rats (Environment Canada 2012). Critical habitat was chosen based on a spatially-

explicit population viability model by Heinrichs et al. (2010). Critical habitat identified by the 

model includes areas known to contain productive habitat for kangaroo rats in Alberta. The 

critical habitat identified in the national recovery strategy occurs primarily on federal lands on 

sections within the boundaries of CFB Suffield; a small area on Alberta Special Areas land was 

also included in the designation (Environment Canada 2012). The goal to identify additional 

critical habitat for kangaroo rats is scheduled for 2011-2013 (Environment Canada 2012).  

 

This provincial recovery strategy does not designate critical habitat. Kangaroo rat habitat on non-

federal land that is not currently identified as critical habitat receives no protection. However, 

individual kangaroo rats and their dens (i.e., burrows) are protected under the provisions of 

Alberta’s Wildlife Act. Once critical habitat is designated by the federal government on 

provincial lands, the Alberta government is required to protect critical habitat through 

appropriate land and habitat management. Ineffective protection of critical habitat on non-federal 
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land could enact a safety net clause in the SARA, leading to the federal government assuming a 

stronger protection role. 

 

Critical habitat is officially identified under the Species at Risk Act by posting the final version 

of the critical habitat, usually in a Recovery Strategy or Action Plan, on the SARA Registry. The 

critical habitat may be revised in subsequent recovery documents. Current information on the 

critical habitat for this species is available on the SARA registry <www.sararegistry.gc.ca>. 

 

 

5.0 KNOWLEDGE GAPS AND RESEARCH PRIORITIES 

 

Valuable research has been conducted on kangaroo rats in Alberta during the past two decades. 

However, knowledge gaps remain.  AESRD, Environment Canada, university researchers, and 

non-government organizations will work together to complete studies in the following research 

areas: effectiveness of translocations; subterranean disturbance; genetic relatedness of kangaroo 

rat populations; juvenile dispersal; cumulative impacts of threats; habitat restoration; the effects 

of parasitism; and the impacts of invasive species. More detail is provided in subsection 8.4, 

Research. 

 

 

 

6.0 RECENT RECOVERY AND CONSERVATION EFFORTS  

 

 Protective designations have been applied on all appropriate quarter sections on public land 

that have kangaroo rats and/or their habitat present 

 Annual population monitoring (2005 – 2012); 

 Establishment of 45 population monitoring sites (24 natural, 21 anthropogenic; not all sites 

were monitored each year); 

 Since commencement of population monitoring in 2005, 2 029 individual kangaroo rats have 

been captured and uniquely identified, contributing to a long-term mark-recapture database 

that will allow for the estimation of population size and trends; 

 Approximately 5 609 kangaroo rat occurrence records entered into provincial wildlife 

database (FWMIS) since 2005 (many of these observations, however, occurred prior to 

2005); 

 Development of population monitoring protocol (Bender et al. 2007); 

 Development of translocation protocol (Bender et al. 2010); 

 Development of an occurrence-based habitat model for the Ord’s kangaroo rat in Alberta 

(Bender et al. 2010); 

 Development of habitat models and population viability analysis (Heinrichs et al. 2010); 

 Development of best management practices for the oil and gas industry; agriculture; rural, 

urban, and residential developments; military activities; and access development and 

management (Kissner 2009); 
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 Adjustment of land use setback guidelines to limit high level impact activities to 250m; 

 Inclusion of a sensitivity layer for Ord’s kangaroo rat in the Landscape Analysis Tool of the 

Enhanced Approval Process; this will help to inform decisions on appropriate placement and 

orientation of a proposed project; 

 Completion of a study on bot fly parasitism in kangaroo rats (Robertson 2007); 

 Completion of a study examining differences in predation, microclimate, foraging, survival, 

and body condition in natural versus anthropogenic habitats (see Teucher 2007); 

 Analysis of kangaroo rat diet composition and selectivity according to cheek pouch samples 

(Gummer et al. 2005); 

 Identification of critical habitat within CFB Suffield (Environment Canada 2012); 

 Five-year experimental study examining the role of fire and ungulate grazers on sand dune 

erosion and habitat suitability; 

 Habitat improvements at 18 sites in the CFB Suffield National Wildlife Area; 

 Ongoing contact with land owners and lessees with kangaroo rat habitat on their lands; 

 Presentations to technical and non-technical audiences regarding Ord’s kangaroo rat and its 

habitat; and 

 Annual meetings of the recovery team in most years. 

 

 

 

7.0 RECOVERY STRATEGY  

 

7.1 Biological and Technical Feasibility of Recovery 

The Alberta Ord’s Kangaroo Rat Recovery Team believes that recovery of the Alberta 

population of Ord’s kangaroo rat is biologically and technically feasible. Natural characteristics 

of the population (e.g., limited amount and distribution of habitat, small size, propensity to 

fluctuate, and occurrence at the northern edge of the species range) may inhibit significant 

increases in total population size; however, breeding individuals are available, and conservation 

actions to mitigate anthropogenic effects on the population and habitat will support recovery of 

the species in Alberta.  

 

 

7.2 Guiding Principles 

The conservation and management of Ord’s kangaroo rats in Alberta will be guided by the 

following principles:  

 

 Conservation of Ord’s kangaroo rats is important because the species is an irreplaceable 

component of Alberta’s biodiversity. 

 Loss of habitat, particularly natural habitat, for Ord’s kangaroo rats is unacceptable. 
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 A cooperative approach with university researchers, land managers, landowners, 

industry, and other agencies is essential to the success of this recovery plan. This includes 

shared stewardship, directed partnerships, compatible land use, and local commitment to 

management initiatives.  

 Landowners and lease holders will not be unduly affected by the costs associated with 

maintaining or enhancing habitat for Ord’s kangaroo rats. 

 Management actions will be designed to provide the greatest benefit to Ord’s kangaroo 

rats and will be based on the best information available. Implementation will not be 

delayed because of lack of specific supporting information. 

 Knowledge gaps are identified in this recovery plan. This research will be used to guide 

future management of this species.  

 To the fullest extent possible, recovery actions will focus on achievable initiatives and on 

those initiatives deemed most effective in conserving Ord’s kangaroo rats in Alberta. 

 Recovery actions will focus on maintaining/enhancing actively-eroding sand dune and 

sparsely vegetated ecosystems to benefit kangaroo rats and other sand dune obligate 

species. 

 The recovery process will be grounded in science and guided by the concept of adaptive 

management, whereby specific actions are implemented, evaluated, and improved upon 

on an iterative basis. 

 

 

7.3 Recovery Goal 

The goal of the recovery plan is as follows:  

 

Ensure a viable, naturally self-sustaining population of Ord’s kangaroo rats in Alberta such that 

this species is no longer at risk of extinction in the province.  

 

 

7.4 Recovery Objectives 

The objectives necessary to achieve this goal are the following: 

 

 Conduct annual monitoring of the kangaroo rat population at established long-term study 

sites; 

 Encourage and conduct research that guides conservation and recovery; 

 Minimize the impacts of human developments on kangaroo rats; 

 Implement appropriate management to protect all known kangaroo rat sub-populations 

and habitats against anthropogenic threats; and 

 Maintain kangaroo rat habitat on public, private, and federal lands in Alberta and increase 

high-quality natural habitat where opportunity exists. 
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7.5 Strategies for Recovery 

The goal and objectives of the Alberta Ord’s Kangaroo Rat Recovery Plan 2013-2018 will be 

achieved through the implementation of the following recovery strategies:  

 

Population Conservation and Management - activities related to monitoring population size and 

distribution, reducing human-caused mortality, and translocations (if proven successful). 

 

Habitat Conservation and Management - actions related to maintaining and conserving habitat 

for kangaroo rats. This includes refining beneficial management practices; encouraging 

stewardship to ensure the quantity and quality of kangaroo rat habitat; encouraging the use of 

beneficial management practices, setbacks, and timing restrictions with land users; application of 

protective notations; and continuing to develop and encourage the implementation of policies 

and programs that maintain or increase the amount of kangaroo rat habitat. 

 

Information and Outreach - actions related to providing education and awareness to landowners, 

lease holders, industrial stakeholders, recovery partners, and the public about the conservation 

and management of kangaroo rats in Alberta. This includes promoting conservation of kangaroo 

rats and their habitat, ensuring that stakeholders are informed of local recovery initiatives and 

results of these initiatives, and maintaining support and participation in management activities. 

 

Research - all actions related to the collection, analysis, and reporting of scientific data to inform 

the management and recovery of kangaroo rats in Alberta. 

 

Resource Acquisition - actions related to securing funding and other resources needed to deliver 

identified actions detailed in this plan. 

 

Plan Management and Administration - activities related to the operation of the Alberta Ord’s 

Kangaroo Rat Recovery Team and implementation of the Alberta Ord’s Kangaroo Rat Recovery 

Plan. 

 

 

 

8.0 ACTION PLAN  

 

Several actions were deemed necessary to achieve the goals and objectives identified in the 

previous plan and remain relevant in this updated plan. Several actions were completed over the 

life of the previous plan (2005-2010), a number of actions are ongoing, while others are 

outstanding and will be undertaken during the implementation of this recovery plan. 

 

 

8.1 Population Conservation and Management 

1. Conduct annual surveys for kangaroo rats at established long-term study sites, following the 

standardized protocol implemented by Bender et al. (2007). 
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2. Ensure that the Special Areas Board consult with AESRD (Wildlife Management) prior to 

conducting any human activities that may impact kangaroo rats. Ensure that the appropriate 

requirements are adhered to, as per the land manager (i.e., Special Areas Board, AESRD, 

and/or the Department of National Defence). Encourage land users to conduct pre-

construction surveys for kangaroo rats as described in the Sensitive Species Inventory 

Guidelines and implement appropriate mitigation measures according to the Beneficial 

Management Practices for Ord’s Kangaroo Rat in Alberta document to prevent negative 

effects. 

3. If research shows that experimental translocation is successful in re-establishing local 

populations, use as a population management tool when appropriate. 

 

 

8.2 Habitat Conservation and Management 

1. The Special Areas Board should consult with the local AESRD wildlife biologist on proposed 

activities that may affect kangaroo rat habitat. Further, they should encourage land users to 

conduct pre-construction surveys for kangaroo rat habitat as described in the Sensitive Species 

Inventory Guidelines and implement appropriate mitigation measures according to the 

Beneficial Management Practices for Ord’s Kangaroo Rat in Alberta document to prevent 

negative effects.  

2. Ensure AESRD biologists are up to date on existing legislation, tools, policies, and processes 

that are applicable to the protection of essential and critical habitat for kangaroo rats, and 

advise them of any revisions. 

3. Develop standardized habitat monitoring protocols to determine distribution, quantity, and 

quality of habitat. 

4. Following development of a habitat monitoring protocol, conduct habitat surveys every two 

years. 

5. Work with land managers, private landowners, and lease holders to manage the land in a 

manner that conserves kangaroo rat habitat; advise them and encourage the use of beneficial 

management practices for kangaroo rats.  

6. Refine beneficial management practices as new research and management practices are 

developed. 

7. Implement habitat restoration where feasible and when necessary to increase the quality 

and/or quantity of kangaroo rat habitat. 

 

 

8.3 Information and Outreach 

1. The updated recovery plan will be made available to the public and interested stakeholders on 

the Alberta Species at Risk program web site. 
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2. Increase general public awareness of sand dune conservation, the Ord’s kangaroo rat, and 

related conservation issues through existing programs. Methods may include: developing 

outreach materials (i.e., presentations and information sheets) and other media materials to 

target landowners, industry, and other audiences; further distributing Best Management 

Practices, and coordinating education programs on kangaroo rats that target a variety of 

audiences. 

3. Maintain annual contact and engage land managers, landowners, lease holders, industry, and 

other land users in conservation and recovery activities. 

 

 

8.4 Research 

1. Examine the effectiveness of translocation as a population management tool to prevent local 

extirpation or to recover populations of Ord’s kangaroo rat in isolated habitats. 

2. Examine the potential effects of subterranean disturbances from seismic exploration, drilling, 

pipeline trenching, vehicular traffic, transport of heavy equipment, and explosion of ordnance 

on the behaviour and fitness of kangaroo rats. This will help improve beneficial management 

practices, and determine setbacks and timing to prevent long-term negative effects. 

3. Conduct genetic analysis to examine relatedness among populations (dispersal) in Alberta, as 

well as between Alberta and Saskatchewan populations. Additionally, genetic analysis is 

necessary to determine whether the Canadian kangaroo rat population is a distinct species or 

subspecies of kangaroo rat.  

4. Investigate dispersal of juveniles and adults.  

5. Study further the cumulative impact of the threats (i.e., habitat loss, weather and climate, and 

land use activities) jeopardizing the kangaroo rat population.  

6. Research further how to improve habitat restoration techniques.  

7. Further investigate bot fly parasitism to determine whether or not a host shift has occurred 

(including prevalence rate in the northern pocket gopher), its impact on kangaroo rat survival 

in years experiencing severe weather events, and fluctuations in bot fly prevalence among 

years and sites. 

8. Determine the quality and impacts of invasive plant seeds as food sources and the effects of 

invasive plants on habitat stabilization/degradation. 

 

 

8.5 Plan Management and Administration 

1. Convene the Alberta Ord’s Kangaroo Rat Recovery Team annually. At these meetings, the 

recovery team will review progress on implementation of the Plan. 

2. Evaluate the effectiveness of recovery actions and develop new recovery actions, as required.  
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3. Ensure that data collected on kangaroo rats are entered into the Fish and Wildlife Management 

Information System (FWMIS) and other centralized databases following each survey season.  

4. Prepare and distribute reports on recovery plan activities. 

 

 

8.6 Resource Acquisition 

1. Communicate the needs for funding recovery plan activities to the department of Alberta 

Environment and Sustainable Resource Development, other government agencies, industry 

partners, university researchers, and conservation groups, in order to adequately resource 

plan implementation. 

2. Assist other government agencies, non-government organizations, industry, university 

researchers, and other stakeholders in their efforts to secure resources to fund recovery 

activities. 
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9.0 TIMETABLE FOR IMPLEMENTATION AND SCHEDULE OF COSTS  

The following table provides a timeline for implementation of activities identified by the 

recovery team as being important to the conservation of kangaroo rats in Alberta, and the 

estimated costs associated with their implementation. It is anticipated that a variety of agencies 

will participate in the funding and implementation of these activities. Estimated costs shown are 

direct and essential in-kind costs to implement the recovery actions. Costs associated with 

expenses incurred by team members to attend recovery team meetings are not included in the 

table, but represent valued and necessary contributions associated with implementation of the 

recovery plan. 

 

Plan 

Section Action  

Lead 

Agency 

Cost (thousands/year) 

2013-14 2014-15 2015-16 2016-17 2017-18 

Total AESRD Other AESRD Other AESRD Other AESRD Other AESRD Other 

8.1 Population Conservation and Management 

1 Population Monitoring 
AESRD, 

UC, DND 
30 30 30 30 30 30 30 30 30 30 300 

2 
Liaison in referral 

system 
SAB * 0 * 0 * 0 * 0 * 0 0 

3 Translocations UC, DND 0 20 0 20 0 20 0 0 0 0 60 

    Sub-total 30 50 30 50 30 50 30 30 30 30 360 

8.2 Habitat Conservation and Management 

1 
Liaison in referral 

system 
SAB * 0 * 0 * 0 * 0 * 0 0 

2 Internal communication AESRD * 0 * 0 * 0 * 0 * 0 0 

3 
Habitat Monitoring 
Protocol 

AESRD 5 0 0 0 0 0 0 0 0 0 5 

4 Habitat Surveys AESRD 15 10 0 0 15 10 0 0 15 10 75 

5 Stewardship AESRD 3 0 3 0 3 0 3 0 3 0 15 

6 Refine BMP AESRD 0 0 0 0 0 0 5 0 0 0 5 

7 Habitat restoration 
AESRD, 

UC, DND 
0 0 10 0 5 0 5 0 5 0 25 

     Sub-total 23 10 13 0 23 10 13 0 23 10 125 

8.3 Information and Outreach 

1 Publish Plan AESRD 1 0 0 0 0 0 0 0 0 0 1 

2 Outreach materials AESRD 1 0 0 0 0 0 0 0 0 0 1 

3 Land owner contact 
AESRD, 

VP 
* * * * * * * * * * 0 

    Sub-total 2 0 0 0 0 0 0 0 0 0 2 

8.4 Research 



 

 

17 

Plan 

Section Action  
Lead 

Agency 

Cost (thousands/year) 

2013-14 2014-15 2015-16 2016-17 2017-18 

Total AESRD Other AESRD Other AESRD Other AESRD Other AESRD Other 

1 Translocations DND, UC *  30 * 30 * 30 0 0 0 0 90 

2 
Subterranean 

disturbance 

AESRD, 

UC 
* 65 * 65 * 65 0 0 0 0 195 

3 Genetic analysis  
AESRD, 

UC 
0 0 0 11 0 7 0 7 0 0 25 

4 Dispersal 
AESRD, 

UC 
0 0 30 40 20 40 20 40 0 0 190 

5 Impact of threats 
AESRD,  

DND, UC 
0 5 0 5 0 0 0 0 0 0 10 

6 
Habitat restoration 

techniques 

AESRD, 

DND, UC 
0 0 10 10 0 5 0 0 0 0 25 

7 Bot fly research 
AESRD, 

UC 
0 0 In kind 20 In kind 20 0 0 0 0 40 

8 Invasive plants 
AESRD, 

UC 
0 30 0 30 0 0 0 0 0 0 60 

     Sub-total 0 130 40 211 20 167 20 47 0 0 635 

8.5 Plan Management and Administration 

1 Annual Meeting AESRD 1 0 1 0 1 0 1 0 1 0 5 

2 
Evaluate recovery 
actions 

AESRD * 0 * 0 * 0 * 0 * 0 0 

3 Database management AESRD * 0 * 0 * 0 * 0 * 0 0 

4 
Annual recovery 

suummary 
AESRD 1 0 1 0 1 0 1 0 1 0 5 

     Sub-total 2 0 2 0 2 0 2 0 2 0 10 

8.6 Resource Acquisition 

1 
Communicate Funding 

Needs 
AESRD  * 0 * 0 * 0 v 0 * 0 0 

2 

Assist other 

organizations to secure 

funding 

AESRD, 
VP 

* 0 v 0 * 0 * 0 * 0 0 

    Sub-total 0 0 0 0 0 0 0 0 0 0 0 

 

    TOTAL 57 190 85 261 75 227 65 77 55 40 1  132 

Note: Please refer to text for more details. Alberta Environment and Sustainable Resource Development (AESRD), 

Department of National Defence (DND), Environment Canada (EC), Special Areas Board (SAB), various partners 

(VP), University of Calgary researchers (UC) 

* represents areas where costs are included in daily operations of identified organizations, or in other actions. 
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10.0 SOCIO-ECONOMIC CONSIDERATIONS  

 

It is a guiding principle of the Alberta Ord’s Kangaroo Rat Recovery Team that landowners and 

lease holders not be unduly affected by costs associated with implementation of the Plan. 

However, agricultural and industrial industries may incur some costs associated with the 

implementation of mitigation measures to reduce negative impacts to kangaroo rats and their 

habitat. Controlled burns, a tool for habitat creation and reactivation, could pose some risk to 

stakeholders should they become uncontrolled. However, these tools will be implemented using 

established protocols and will be used in strategic areas to minimize risks to stakeholders. 

 

A potential economic benefit for lease holders and landowners is the opportunity to obtain 

range/habitat improvements that increase the quality and productivity of their rangelands. Best 

management practices for agricultural activities could also lead to increased productivity of 

rangelands. 

 

Activities that lead to the maintenance of an intact prairie landscape allows for the persistence of 

Alberta’s grazing heritage for future generations. Conservation of an intact prairie landscape may 

also increase biodiversity, ecotourism potential, and recreational opportunities (e.g., hunting). 

 

 

 

11.0 MULTIPLE SPECIES AT RISK AND RELATED RECOVERY STRATEGIES 

 

Currently, many other species either listed or being considered for listing as Endangered or 

Threatened, either provincially or federally, share habitat with kangaroo rats. Some of these 

species also have strong associations with sandhill environments. These include the following: 

 

 Hognose snake (Heterodon nasicus)  

 Prairie rattlesnake (Crotalus viridis) 

 Bullsnake (Pituophis catenifer) 

 Loggerhead shrike (Lanius ludovicianus) 

 Sprague’s pipit (Anthus spragueii) 

 Small-flowered sand-verbena (Tripterocalyx micranthus) 

 Tiny cryptantha (Cryptantha minima) 

 Smooth goosefoot (Chenopodium subglabrum) 

 Slender mouse-ear-cress (Halimolobos virgata) 

 Gold-edged gem (Schinia avemensis) 

 Dusky dune moth (Copablepharon longipenne) 

 Gibson’s big sand tiger beetle (Cicindela formosa gibsoni) 

 

Recovery actions implemented to benefit kangaroo rats and their habitat will likely benefit many 

of these species. Efforts should be made by all recovery team leads to inform other recovery 

leads of intended recovery actions to facilitate collaboration and prevent any possible conflict.  
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12.0 PLAN EVALUATION AND AMENDMENT  

 

This plan is intended to guide the recovery of Ord’s kangaroo rats for five years. The Alberta 

Ord’s Kangaroo Rat Recovery Team will meet once annually to conduct a review of the Plan, to 

monitor the implementation of the Plan, and to determine effectiveness of recovery actions. 

Evaluation of the effectiveness of recovery actions will be based on targets identified in the 

action plan. Progress reports will be made available through various means (e.g., annual recovery 

implementation updates, Species at Risk project reports). At the end of five years, the Plan will 

be updated by the team chair, as needed, and the recovery team may be convened if major 

changes are required. 



 

 

20 

13.0 LITERATURE CITED 

 

Alberta Environment. 2000. First report of the Alberta Endangered Species Conservation 

Committee. Alberta Environment. Publication No. T/565. 24 pp. 

Alberta Ord’s Kangaroo Rat Team. 2005. Recovery plan for Ord’s kangaroo rat in Alberta. 

Alberta Sustainable Resource Development, Fish and Wildlife Division, Alberta Species 

at Risk Recovery Plan No. 5. Edmonton, AB. 28pp. 

Bascompte, J. and R. V. Solé. 1996. Habitat fragmentation and extinction thresholds in spatially 

explicit models. Journal of Animal Ecology, 65: 465-473. 

Bender, D. J. 2009. Sand Dune Restoration Research. Final Report to Canadian Forces Base 

Suffield. 20 pp. 

Bender, D. J., D. L. Gummer and R. Dzenkiw. 2007. Monitoring Protocol for the Ord’s 

Kangaroo Rat. Alberta Sustainable Resource Development, Fish and Wildlife Division. 

Alberta Species at Risk Report No. 113. Edmonton, AB. 36 pp. 

Bender, D. J., R. Dzenkiw and D. L. Gummer. 2010. Translocation Protocol for the Ord’s 

Kangaroo Rat (Dipodomys ordii). Alberta Sustainable Resource Development, Fish and 

Wildlife Division. Alberta Species at Risk Report No. 131. Edmonton, AB. 18 pp. 

Bender, D. J., D. L. Gummer, R. Dzenkiw and J. A. Heinrichs. 2010. An Occurrence-based 

Habitat Model for the Ord’s Kangaroo Rat (Dipodomys ordii) in Alberta. Alberta 

Sustainable Resource Development, Fish and Wildlife Division. Alberta Species at Risk 

Report No. 136. Edmonton, AB. 17 pp. 

Best, T. L. and B. Hoditschek. 1986. Relationships between environmental variation and the 

reproductive biology of Ord’s kangaroo rat (Dipodomys ordii). Mammalia 50: 173-183. 

Brock, R. E., and D. A. Kelt. 2004. Influence of roads on the endangered Stephens' kangaroo rat 

(Dipodomys stephensi): are dirt and gravel roads different? Biological Conservation 

118:633-640. 

Brown, J. H. and B. A. Harney. 1993. Population and community ecology of heteromyid rodents 

in temperate habitats. Pp. 618-651 In Biology of the Heteromyidae (Genoways, H. H. and 

J. H. Brown, eds.). Special Publication No. 10, American Society of Mammalogists. 

Provo, Utah. 719 pp. 

COSEWIC. 2006. COSEWIC Assessment and Update Status Report on the Ord’s kangaroo rat 

Dipodomys ordii in Canada. Committee on the Status of Endangered Wildlife in Canada. 

41 pp. 

David, P. P. 1971. The Brookdale road section and its significance in the chronological studies of 

dune activities in the Brandon Sand Hills of Manitoba. Pp. 293-299 In Geoscience 

Studies in Manitoba (Turnock, A. C., ed.). The Geological Society of Canada, Special 

Paper No. 9. 352 pp. 

Dzenkiw, R. and D. J. Bender. 2008. Ord’s kangaroo rat population monitoring. Progress Report. 

26 pp. 



 

 

21 

Dzenkiw, R. and D. J. Bender. 2009. Ord’s kangaroo rat population monitoring. Progress Report. 

51 pp. 

Dzenkiw, R. and D. J. Bender. 2010. Ord’s kangaroo rat population monitoring. Progress Report. 

50 pp. 

Environment Canada. 2012 Recovery Strategy for the Ord’s Kangaroo Rat (Dipodomys ordii) in 

Canada. Species at Risk Act Recovery Strategy Series. Environment Canada, Ottawa. vi + 

28 pp. 

Fairbanks, W. S., D. Greegor, L. Staudinger, and E. Bitterbaum. 1983. Water conservation of the 

Kangaroo Rat, Dipodomys ordii. Transactions of the Nebraska Academy of Science 11: 

27-30. 

Forman, S. L., R.Oglesby, and R. S. Webb, 2001. Temporal and spatial patterns of Holocene 

dune activity on the Great Plains of North America: megadroughts and climate links. 

Global Planetary Climate Change 29: 1–29. 

French, A. R. 1993. Physiological ecology of the Heteromyidae: economics of energy and water 

utilization. Pp. 509-538 In Biology of the Heteromyidae (Genoways, H. H. and J. H. 

Brown, eds.). American Society of Mammalogists, Special Publication No. 10, Provo, 

Utah. 719 pp. 

Garrison, T. E. and T. L. Best. 1990. Dipodomys ordii. American Society of Mammalogists, 

Mammalian Species No. 353, Provo, Utah. 10 pp. 

Gummer, D. L. 1995. Status report on the Ord’s Kangaroo Rat (Dipodomys ordii) in Canada. 

Committee on the Status of Endangered Wildlife in Canada. 27 pp. 

Gummer, D. L. 1997a. Effects of latitude and long-term isolation on the ecology of northern 

Ord’s kangaroo rats (Dipodomys ordii). M.Sc. thesis, University of Calgary. Calgary, 

AB. 111 pp. 

Gummer, D. L. 1997b. Status of the Ord’s kangaroo rat (Dipodomys ordii) in Alberta. Alberta 

Environmental Protection, Wildlife Management Division, Wildlife Status Report No. 4. 

Edmonton, AB. 16 pp. 

Gummer, D. L. 2005. Geographic variation in torpor patterns: the northernmost prairie dogs and 

kangaroo rats. Ph.D. Dissertation, University of Saskatchewan. Saskatoon, SK. 223 pp. 

Gummer, D. L., A. B. Beaudoin, and D. J. Bender. 2005. Diet of Ord’s kangaroo rats and 

implications for reclamation of disturbed sites in the Middle Sand Hills. Final Report for 

EnCana. 17pp. 

Gummer, D. L., M. R. Forbes, D. J. Bender, and R. M. R. Barclay. 1997. Botfly (Diptera: 

Oestridae) parasitism of Ord’s kangaroo rats (Dipodomys ordii) at Suffield National 

Wildlife Area, Alberta, Canada. Journal of Parasitology 83: 601-604. 

Gummer, D. L. and S. E. Robertson. 2003a. Distribution of Ord’s kangaroo rats in southeastern 

Alberta. Alberta Sustainable Resource Development, Fish and Wildlife Division. Species 

at Risk Report No. 63. Edmonton, AB. 16 pp. 

Gummer, D. L. and S. E. Robertson. 2003b. Evaluation of activities and survival of Ord’s 

kangaroo rats during and post-construction of the North Suffield pipeline. Final report 



 

 

22 

prepared for EnCana Suffield Gas Pipeline Inc. Provincial Museum of Alberta, 

Edmonton, AB. 43 pp. 

Hanski, I. 1998. Metapopulation dynamics. Nature 396: 41–49. 

Hanski, I. and M. Gilpin 1991. Metapopulation dynamics: Brief history and conceptual domain. 

Biological Journal of the Linnean Society 42: 3–16. 

Heinrichs, J.A., Bender, D.J., Gummer, D.L., and Schumaker, N. H. 2010. Assessing critical 

habitat: Evaluating the relative contribution of habitats to population persistence. 

Biological Conservation 143: 2229-2237 

Hugenholtz, C. H., D. Bender, and S. A. Wolfe. 2010. Declining sand dune activity in the 

southern Canadian prairies: Historical context, controls and ecosystem implications. 

Aeolian Research 2(2-3): 71-82. 

Johnson, T. K. and C. D. Jorgensen. 1981. Ability of desert rodents to find buried seeds. Journal 

of Range Management 34: 312-314. 

Jones, W. T. 1993. The social systems of Heteromyid rodents. In: Biology of the Heteromyidae. 

( Genoways, H. H.  and J. H. Brown, eds). American Society of Mammalogists, Special 

Publication No. 10, Provo, Utah. Pp. 575-595. 

Jorgensen, C. D. and C. L. Hayward. 1965. Mammals of the Nevada Test Site. Brigham Young 

University Science Bulletin (Biological Series) 6: 1-81. 

Kaufman, D. W. and G. A. Kaufman. 1982. Effect of moonlight on activity and microhabitat use 

by Ord’s kangaroo rat (Dipodomys ordii). Journal of Mammalogy 63: 309-312. 

Kenagy, G. J. 1973. Daily and seasonal patterns of activity and energetics in a Heteromyid 

rodent community. Ecology 54: 1201-1219. 

Kenagy, G. J. and G. A. Bartholomew. 1985. Seasonal reproductive patterns in five coexisting 

California desert rodent species. Ecological Monographs 55: 371-397. 

Kenny, R. J. L. 1989. Population, distribution, habitat use, and natural history of Ord’s Kangaroo 

Rat (Dipodomys ordii) in the sand hill areas of south-western Saskatchewan and south-

eastern Alberta. M.Sc. thesis, University of Manitoba, Winnipeg, MB. 69 pp.  

Kissner, K. J. 2009. Beneficial Management Practices for Ord’s Kangaroo Rat in Alberta. 

Alberta Sustainable Resource Development, Fish and Wildlife Division. Alberta Species 

at Risk Report No. 125. Edmonton, AB. 42 pp. 

Lemen, C. 1978. Seed size selection in heteromyids: a second look. Oecologia 35: 13-19. 

O’Farrell, M. J. 1974. Seasonal activity patterns of rodents in a sagebrush community. Journal of 

Mammalogy 55: 809-823.  

Price, M. V., R. L. Goldingay, L. S. Szychowski, and N. M. Waser. 1994. Managing habitat for 

the endangered Stephens’ kangaroo rat (Dipodomys stephensi): effects of shrub removal. 

American Midland Naturalist 131: 9-16. 

Species at Risk Act. 2002. Chapter 29: Species at Risk Act. Canada Gazette. Part III. © Her 

Majesty the Queen in Right of Canada, 2003. Published by the Queen’s Printer for 

Canada, 2003. Chapters 24-29. 



 

 

23 

Robertson, S. E. 2007. Spatial Patterns and Effects of Bot Fly (Cuterebra polita) Parasitism in 

Ord’s kangaroo rat (Dipodomys ordii). M.Sc. thesis, University of Calgary. Calgary, AB. 

131 pp. 

Teucher, A. C. 2007. Factors affecting Ord’s kangaroo rat (Dipodomys ordii) in natural and 

anthropogenic habitats. M.Sc. thesis, University of Calgary. Calgary, AB. 179 pp. 

Whitaker, J. O. Jr., W. J. Wrenn, and R. E. Lewis. 1993. Parasites. Pp. 386-478 In Biology of the 

Heteromyidae (Genoways, H. H. and J. H. Brown, eds.). Special Publication No. 10, 

American Society of Mammalogists. Provo, Utah. 719 pp.  

Williams, D. F., H. H., Genoways and J. K. Braun, 1993. Taxonomy and Systematics. Pp. 38-

196. In Biology of the Heteromyidae (Genoways, H. H. and J. H. Brown, eds.). Special 

Publication No. 10, American Society of Mammalogists. Provo, Utah. 719 pp.  


