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ABSTRACT
Ord’s kangaroo rat (Dipodomys ordii) occurrence in Alberta is well documented for the
Middle Sand Hills; however, there was sufficient uncertainty regarding this endangered
species’ distribution in the province to warrant specialized surveys in other sand hill
areas. We conducted surveys for kangaroo rats during 2001 in the vicinities of Hilda,
Manyberries, and Purple Springs because each of these areas appeared to have the sandy
soils and sand hill landforms that kangaroo rats require. Discovery of kangaroo rat
populations in any of these areas would be significant because it could potentially reduce
or refute the apparent geographic isolation of the northern population. Surveys consisted
of searching at night for kangaroo rats, their conspicuous tracks, and burrows, on foot
with bright flashlights and from a 4WD vehicle with spotlights. From May through
August 2001 we conducted 88 nights of field surveys, during which we searched 31
subjectively selected sites and 95 random transects for kangaroo rat presence. We
discovered one small population of kangaroo rats in a new vicinity near the Middle Sand
Hills, on the south side of the South Saskatchewan River in Townships 20 and 21, Range
1, W4 (approximately 16 km north of the Hilda sand hills). Kangaroo rats were not
discovered inhabiting any other locales that were previously undocumented. We consider
the likelihood that Hilda, Manyberries, and Purple Springs sand hills harbour undetected
populations of kangaroo rats is negligible. Although we discovered one small population
on the south side of the South Saskatchewan River, our surveys reaffirmed that kangaroo
rats have a limited geographic distribution in Alberta and are presumably genetically
isolated from more southern conspecifics.
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1.0 INTRODUCTION
Conservation and management of rare and endangered species rely on accurate and
detailed knowledge of the species’ geographic distributions. Ord’s kangaroo rats
(Dipodomys ordii; henceforth ‘kangaroo rats’) are found in the Great Plains of western
and central North America, from central Mexico to southern Canada (Hall 1981,
Schmidly et al. 1993). The species occurs in Alberta in a small geographic area at the
northernmost periphery of its range (Fig. 1; Gummer 1995, Gummer 1997a, Gummer
1997b, Gummer and Barclay 1997, Gummer and Gummer 1997). Long-term geographic
isolation at relatively high latitude appears to have caused northern kangaroo rats to adopt
distinct characteristics (e.g., hibernation, rapid sexual maturity; Gummer 1997a, Gummer
and Barclay 1997) that are likely to be endemic to Alberta and Saskatchewan. The
Alberta population crashes during most winters, with the early spring breeding population
reaching a minimum of less than 1000 individuals (Gummer 1997a, Gummer 1997b,
Gummer and Barclay 1997). As a result, any natural or human disturbances that directly
or indirectly increase mortalities of kangaroo rats have the potential to rapidly extirpate
local populations, leaving the Alberta population close to extinction (Gummer and
Robertson 2002). Consequently, the Alberta Endangered Species Conservation
Committee (2000) recommended that kangaroo rats be listed as “endangered” in the
province according to the criteria of the World Conservation Union (IUCN 1994).
Nationally, kangaroo rats are a species of “special concern” due to the inherent risks
associated with occurrence in Canada in a very small geographic area at the periphery of
the species range (Gummer 1995, Committee On the Status of Endangered Wildlife In
Canada 2000).
Kangaroo rats are bipedal mammals that hop on their large hind limbs. In Alberta, the
mean body mass and measurements of the species are 59 g and 250-138-42-13 mm,
respectively (Provincial Museum of Alberta unpubl. data). Kangaroo rats are highly
adapted for desert survival: they are renowned for their ability to conserve water in
extremely hot and dry environments (French 1993). They are nocturnal and fossorial,
spending the majority of time in their underground nests and tunnels. Because they dig
extensive burrow systems and rely on their hopping-style of locomotion to escape from
predators, kangaroo rats prefer sparsely vegetated, sandy-soiled habitats such as sand
dunes and other steep sandy slopes (Nero 1956, Nero and Fyfe 1956, Baron 1979, Kenny
1989). The species is also known to opportunistically inhabit sandy-soiled, disturbed
areas such as sandy trails, fireguards, and gravel roads in sand hill areas (Smith and
Hampson 1969, Reynolds and Armbruster 1971, Smith 1972, Gummer 1995, Gummer
1997a, Gummer 1997b, Gummer and Barclay 1997, Gummer and Gummer 1997,
Reynolds et al. 1999).
Kangaroo rat occurrence in Alberta appears to be limited to the vicinity of the Middle
Sand Hills, which includes the eastern portion of Canadian Forces Base Suffield and
adjacent areas between the South Saskatchewan and Red Deer rivers (Fig. 1; Smith and
Hampson 1969, Smith 1972, Reynolds and Armbruster 1971, Gummer 1995, Gummer
1997a, Gummer 1997b, Gummer and Barclay 1997, Gummer and Gummer 1997,
Reynolds et al. 1999). However, the life history and behaviour of kangaroo rats are such
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Figure 1. The distribution of Ord's kangaroo rats in Canada (encompassed by dashed
border) according to published reports and museum records (Gummer and Barclay 1997).
One anecdotal record near Ravenscrag, Saskatchewan ( • ; Carleton 1956), did not follow
the species’ affinity for sand hills and may have been accidental or erroneous. The North
American distribution of the species is shown in the inset (Hall 1981, Schmidly et al.
1993).
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that they are unlikely to be detected by general multi-species survey techniques: kangaroo
rats are small, nocturnal, short-lived, and difficult to detect by standard survey and
trapping techniques (e.g., Reynolds et al. 1999). Other sparsely vegetated sand hill areas
are known to exist in Alberta, south of the Middle Sand Hills, yet there are no
documented records of kangaroo rats in those locales (Gummer and Gummer 1997). As
a result, specialized surveys for kangaroo rats were conducted in those areas during 1997
(Gummer and Gummer 1997). While these surveys did not detect any previously
undocumented populations, the sand hills near the towns of Hilda, Manyberries, and
Purple Springs were identified as key areas that required more intensive surveys
(Gummer and Gummer 1997).
There are also ambiguous records of kangaroo rat specimens that were collected by the
Provincial Museum of Alberta in the “Hilda-Empress area” during 1970 (Accession Nos.
Z70.53.72 and Z70.53.73) and by the U.S. Biological Service near “Medicine Hat”
(Anderson 1946). Precise coordinates were not recorded for any of these aforementioned
specimens. It is unclear from which side of the South Saskatchewan River these Alberta
specimens were collected. Discovery of kangaroo rats in any of these areas would be
significant because it could potentially reduce or refute the apparent geographic isolation
of the northern population.
There was sufficient uncertainty regarding this endangered species’ distribution in
Alberta to warrant more intensive, specialized surveys for the species. Hence, we
conducted surveys for kangaroo rats in the vicinities of Hilda, Manyberries, and Purple
Springs during 2001.
2.0 METHODS
2.1 Study Areas
We conducted specialized surveys from May through August 2001 near the towns of
Hilda, Manyberries, and Purple Springs in southeastern Alberta (Fig. 2). Each of these
areas contains sand hill habitats that appear to represent suitable habitat for kangaroo rats.
We also conducted surveys and recorded kangaroo rat records within the species’ known
geographic range (Middle Sand Hills; Fig 2.), incidental to training of field staff, travel
between study sites, and a concurrent research project (Gummer and Robertson 2002).
All of the study areas occur in the dry mixedgrass natural subregion and within the
generally accepted geographic range of Ord’s kangaroo rats (Hall 1981, Schmidly et al.
1993).
The predominant land use in the sand hills is cattle grazing, although we also surveyed
some sites that were cropland and hayland. All of the study areas have been subjected to
intensive oil and gas exploration and extraction activities. Within the Middle Sand Hills,
the eastern portion of Canadian Forces Base Suffield is proposed for National Wildlife
Area status. There is no public access to the proposed National Wildlife Area nor is there
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Figure 2. Map of the three primary study areas for our surveys for Ord’s kangaroo rats in
2001. The known distribution of the species in the Middle Sand Hills is also shown for
reference.
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any direct use of the landscape for military training; it is used strictly as a safety (in the
event of ricochet) buffer for military training.
2.2 Field Techniques
We conducted field surveys for kangaroo rats during periods when the odds of detection
were highest. Kangaroo rats are nocturnal and reduce their aboveground activity in
response to ambient nighttime light conditions (Kaufman and Kaufman 1982) and
therefore we conducted surveys: during the new moon period, when the moon was below
the horizon, and when there was dark cloud cover. Kangaroo rats are also sensitive to
inclement weather (Kenny 1989); we avoided sampling during strong winds or heavy
rain. Surveys were conducted during the summer months when kangaroo rats are
actively foraging aboveground and populations are typically high and conspicuous
(Gummer 1995, Gummer 1997a, Gummer and Gummer 1997).
Daytime reconnaissance surveys were conducted to become familiar with the study areas,
establish landowner contacts, and subjectively search for sand dunes, blowouts, and other
potential habitats. We examined subjectively selected sites in the daylight on foot for
characteristic kangaroo rat footprints, tail drags, burrows, and runways. Search effort
was focussed on the interface of vegetation and bare sand where individual kangaroo rats
would have been expected to travel during the preceding night.
In addition to subjectively selected sites, random transect locations were taken from a
stratified random sample generated by a geographic information system (Idrisi32, Clark
Labs, Worcester MA) for each of the primary study areas. Random transects were
surveyed at night by two personnel walking in parallel, 10 metres apart, searching with
bright flashlights for a distance of 250 metres in a random direction from the start point.
We recorded all observations of kangaroo rats, footprints, tail drags, or burrows. Two
personnel effectively searched transects that were 20 metres in width (5 metres on either
side of each observer).
Nighttime follow-up surveys of subjectively selected habitats were conducted by vehicle
and on foot. Vehicle surveys involved driving slowly (30 km h-1) with the headlights on
and using spotlights (Brinkmann, 106 candle power) to scan the edges of vegetation along
roads, trails, and firebreaks for kangaroo rats (“nightlighting”; Gummer et al. 1997,
Carnegie et al. 2001). We estimate that vehicle surveys effectively searched transects
that were 20 metres in width. Potential habitats that could not be surveyed by vehicle
were examined on foot using bright flashlights to search for kangaroo rats, footprints, tail
drags, and burrows. We revisited some locations on more than one night if the habitat
appeared favourable for kangaroo rat occurrence.
Observations were georeferenced to the nearest 10 metres in Universal Transverse
Mercator (UTM) coordinates (zone 12, World Geodetic System 1984) using a hand-held
Global Positioning System (GPS; Garmin 12CX, Olathe KS). When kangaroo rats were
observed, they were pursued on foot and caught by hand. Individual kangaroo rats were
5

marked with one numbered eartag and a subcutaneous microchip (Avid Canada, Calgary,
AB). Sex, age, mass, reproductive status, presence/absence of ectoparasites, eartag, and
microchip identifier were recorded for each kangaroo rat that was captured. We also
recorded observations of other vertebrates that were observed incidentally during surveys
for kangaroo rats. All of the data were subsequently entered into Microsoft Access
relational database management system at the Provincial Museum of Alberta and
submitted digitally to the Alberta Fish and Wildlife Division for import into the
Biodiversity Species Observation Database.
3.0 RESULTS
Overall, we conducted surveys for kangaroo rats on 21 days and 88 nights between 21
May and 31 August 2001. We surveyed a total of 913 km of potential habitats, including
31 subjectively selected sites and 95 random transects (Table 1). We recorded 788
georeferenced kangaroo rat records in the Middle Sand Hills, incidental to training, travel
between study sites, and cooperation with staff on a concurrent research project.
We discovered a previously undocumented population of kangaroo rats during vehicle
nightlighting surveys in the northeast portion of the Hilda study area (Townships 20 and
21, Range 1, W4), approximately 16 km north of the Hilda sand hills. The kangaroo rats
were found inhabiting fallow cropland and adjacent sandy banks along a gravel road.
There, we enumerated 11 individual kangaroo rats and recorded 90 kangaroo rat burrows
in the fields and roadside (Fig. 3). Otherwise, we found no evidence of kangaroo rats
anywhere else in the Hilda area, despite the abundance of sand hills therein.
The Manyberries and Purple Springs study areas both contained sand hills and numerous
open, eroding sandy areas that appeared to represent appropriate kangaroo rat habitat.
However, we found no evidence whatsoever of kangaroo rats occurring in either of these
study areas (Figs. 4 and 5).
We acquired 788 incidental kangaroo rat records in the Middle Sand Hills. Kangaroo rats
were observed directly on 531 occasions, including 390 captures of 180 different
individuals (Fig. 3) and 141 occasions when the kangaroo rat was observed but not
caught. We also recorded the locations of 257 confirmed kangaroo rat burrows in the
Middle Sand Hills.
During field surveys we opportunistically recorded 602 incidental observations of other
vertebrates, including many that are perceived as rare or species-at-risk. The olivebacked pocket mouse (Perognathus fasciatus) was the most commonly detected small
mammal (n = 70; Figs. 6 and 7). Other rare or at-risk species that were observed
coincident to surveys for kangaroo rats included the northern grasshopper mouse
(Onychomys leucogaster, n = 5; Fig. 6), burrowing owl (Athene cunicularia, n = 3),
common poorwill (Phalaenoptilus nuttallii, n = 1), prairie falcon (Falco mexicanus, n =
1), short-eared owl (Asio flammeus, n = 2), bull snake (Pituophis catenifer, n = 3), prairie
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Table 1. Sampling effort and numbers of Ord’s kangaroo rat captures and burrows that were recorded
during surveys for kangaroo rats in three priority study areas (Hilda, Manyberries, and Purple Springs)
and their known range (Middle Sand Hills) during 2001.
Study area

Total area1
(km2)

2

Days

3

Distance4
(km)

Selected
sites5

Random
transects6

Captures7

Burrows8

Nights

Hilda

500

12

22

360

15

46

11

90

Manyberries

450

4

4

87

6

28

0

0

Purple
Springs

700

5

5

306

10

21

0

0

Middle
Sand Hills

240

0

57

160

0

0

390

257

401

347

Total
1890
21
88
913
31
95
Approximate extent of surveys in each study area.
2
Number of dates on which daytime reconnaissance-level surveys were conducted.
3
Number of dates on which nighttime surveys were conducted.
4
Total distance surveyed at least once, including vehicle and foot surveys.
5
Number of subjectively selected sites that were searched on foot.
6
Number of randomly selected transects that were searched on foot.
7
Number of captures of kangaroo rats that were recorded during surveys.
8
Number of confirmed kangaroo rat burrows that were recorded during surveys.
1
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Figure 3. Map of Ord’s kangaroo rat surveys, captures, and burrows in the Hilda study
area. Survey routes and capture locations within the species’ known range of the Middle
Sand Hills are also shown for reference.
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Figure 4. Map of Ord’s kangaroo rat surveys in the Manyberries study area.
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Figure 5. Map of Ord’s kangaroo rat surveys in the Purple Springs study area.
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Figure 6. Map of the locations of the four most commonly detected vertebrates recorded
incidental to surveys for Ord’s kangaroo rats in the Hilda study area and Middle Sand
Hills. Survey routes, transects, and open sand locations are also shown for reference.
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Figure 7. Map of the locations of olive-backed pocket mice recorded incidental to
surveys for Ord’s kangaroo rats in the Manyberries study area. Survey routes, transects,
and open sand locations are also shown for reference.
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rattlesnake (Crotalus viridis, n = 34; Fig. 6), wandering garter snake (Thamnophis
elegans, n = 1), Great Plains toad (Bufo cognatus, n = 51; Fig. 6), northern leopard frog
(Rana pipiens, n = 2), and plains spadefoot (Spea bombifrons, n = 2).
4.0 DISCUSSION
Our surveys for kangaroo rats reaffirmed that kangaroo rats have a restricted geographic
distribution in Alberta and that they are geographically isolated from southern
conspecifics in adjacent Montana (Gummer 1995, Gummer 1997a, Gummer 1997b,
Gummer and Barclay 1997, Gummer and Gummer 1997). We discovered one previously
undocumented population of kangaroo rats on the south side of the South Saskatchewan
River and we consider that the likelihood that the Hilda, Manyberries, and Purple Springs
sand hills harbour additional populations of kangaroo rats is negligible. If we had
discovered additional undocumented populations, particularly in the sand hills near
Manyberries or Purple Springs, then considerable doubt would have been cast upon the
premise of geographic isolation of Alberta kangaroo rats. However, the only newfound
population that we detected was very close to previously known populations of kangaroo
rats in Alberta and Saskatchewan and, therefore, Alberta kangaroo rats are most likely
isolated from southern conspecifics.
The newly discovered kangaroo rat population represents the only documented location
for this species on the south side of the South Saskatchewan River in Alberta. It is
extremely close to the previously known locations in the Middle Sand Hills and in
adjacent Saskatchewan. It will prove valuable for wildlife biologists and land managers
to be aware of this population when making decisions regarding wildlife conservation
and land management in the vicinity, as well as for future population monitoring and
estimates of the overall Alberta kangaroo rat population. However, the actual geographic
coordinates of this population are so close to the previously known population that they
do not measurably reduce the apparent geographic isolation of Alberta kangaroo rats.
The newfound kangaroo rat population appeared to be small and localized. The
population was located within two kilometres of the Saskatchewan border and we
speculate that it may have resulted from recent immigration from nearby sand dunes in
adjacent Saskatchewan (Baron 1979). The kangaroo rats occupied ephemeral habitat
(fallow cropland) that is presumably cultivated frequently. Hence, it is possible that this
particular Alberta subpopulation may represent a “sink” population: kangaroo rats may
immigrate from Saskatchewan during years when conditions are favourable and
recruitment is high, yet they are likely to suffer unsustainably high mortality in this
particular habitat in Alberta.
We assume that the newly discovered kangaroo rat population is more closely linked to
Saskatchewan kangaroo rats than to the Alberta population in the Middle Sand Hills. It is
unlikely that there is significant connectivity between kangaroo rats on opposite sides of
the South Saskatchewan River because kangaroo rats cannot swim and they remain
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underground in their burrows during cold winter periods when the river is ice-covered
(Gummer 1997, Gummer and Barclay 1997).
We strongly urge that the Alberta population not be considered or managed as a “closed”
population, despite the long distance isolation from southern conspecifics in Montana.
Saskatchewan kangaroo rats and habitats should be considered in any large-scale
population and habitat models or conservation and management strategies.
The sand hills near Manyberries and Purple Springs appear to represent appropriate
habitat for kangaroo rats. However, we are confident that if kangaroo rats occurred in
either vicinity during 2001, we would have detected at least one kangaroo rat or evidence
of its occupation. It is unclear whether kangaroo rats ever occupied these sand hills, and
if so, when the populations were extirpated. This question may eventually benefit from
paleoecological studies; in Saskatchewan, kangaroo rat remains have been found in
archaeological and paleoecological sites well beyond the species’ current range in the
province (E. Walker, pers. comm.).
Kangaroo rats’ behaviours and life history are such that they are difficult to detect using
standard multi-species survey and trapping techniques (e.g., Reynolds et al. 1999).
Therefore we adopted the specialized survey techniques that had proven successful in
known parts of the species geographic range (Gummer et al. 1997, Gummer and Gummer
1997). Given the escalating competition for wildlife conservation and research funding,
many biologists are praising the merits and economy-of-effort of multi-species
approaches. We caution that specialized surveys and techniques will always be critical to
an accurate knowledge of populations of rare and endangered species.
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