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Abstract
We present observations on Bullsnakes (Pituophis catenifer sayi) gathered during a study of Prairie Rattlesnakes (Crotalus
viridis) in a multiple-use, mixed grass landscape adjacent to the South Saskatchewan River, ~30 km northeast of Medicine
Hat, Alberta, in May–October 1997. Hibernacula shared with rattlesnakes were located close to the river. We captured 31 Bull-
snakes, either in a drift fence array around a hibernaculum or by hand; three were recaptured once. Emergence from the hiber-
naculum ended in mid-May, and return to it began in early September. A gap in capture events occurred between early July
and late August, possibly attributable to fossorial activity during the height of the summer. The sex ratio of captured adult
snakes was 0.64 in favour of males. Males attained the greatest maximum body sizes, but there was no significant size dimor-
phism by sex. Bullsnakes were assignable to juvenile, subadult, and adult classes by body size. Most captures were made on
slopes in the immediate vicinity of the river, in areas classed as “thin breaks”, but four captures, about 7 km east of the river,
provide evidence of long-distance movements from hibernacula. Captures were seldom made in the vicinity of anthropogenic
features. Gas field development has increased greatly in the years since these data were collected. Our findings provide a
baseline for Bullsnake population responses to such changes.
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Introduction 
Gophersnake (Pituophis catenifer) is a large ovi par -

ous constrictor occupying a variety of habitats across
much of western North America (Ernst and Ernst 2003).
Populations are divided geographically among several
subspecies (Ernst and Ernst 2003). In Alberta, popu-
lations of Bullsnakes (P. c. sayi) are found scattered
throughout the dry mixed grass and mixed grass sub-
regions of the Grassland Natural Region, clustering
around the vicinities of badlands terrain and major and
minor river valleys (Russell and Bauer 2000; Kissner
and Nicholson 2003; COSEWIC 2017). Summaries
of what is known of Bullsnake ecology in Alberta are
provided by Kissner and Nicholson (2003), Wright
(2008), and COSEWIC (2017). Fortney et al. (2012),
Martino et al. (2012), Gardiner et al. (2013), and
Somers et al. (2017) have examined various aspects of
Bullsnake habitat use and movement in southeastern
Saskatchewan. 

Bullsnake is currently considered to be a species of
special concern (COSEWIC 2017). There is evidence
of recent range contraction in Alberta (Russell and
Bauer 2000; Kissner and Nicholson 2003) and reason
for concern over the continuing impact of human activ-
ities. Oil and gas field development in the habitat of
Bullsnakes, with concomitant mortality from increased
road traffic, is seen as the principal threat (Didiuk 2003;

Kissner and Nicholson 2003; Alberta Wild Species
General Status Listing 2015; COSEWIC 2017). In Al -
berta, Bullsnake has held “sensitive” status since 2006
(Alberta Wild Species General Status Listing 2015).

In this contribution, we report observations (size and
sex distributions, activity over the season, thermal biol-
ogy, habitat use, and distribution across the landscape)
of the Bullsnake population collected incidentally in
1997, during a study of Prairie Rattlesnake (Crotalus
viridis) in southeastern Alberta (Powell et al. 1998).
We include additional data and analyses as Supple-
mental Materials: patterns in morphology (sections S1
and S2), capture situation (section S3), environmental
temperatures (section S4), and the characteristics of
various sites and the number of Bullsnakes caught in
those sites (section S5). These additional data go beyond
the main goal of this manuscript, but may be useful
to others studying Bullsnakes.

Study Area
The study area was about 30 km northeast of Med -

icine Hat, Alberta, in a region of rolling mixed range
and cropland, bounded on the west by the South Sas -
kat chewan River (Figure 1); latitude and longitude for
the centre of the mapped area: 50.21°N, 110.56°W.
This area has large coulees running to the east and
north east from the river channel, where the South Sas -
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katchewan River meanders be tween large alluvial flats
and high steep eroding bluffs with abundant slump
blocks. The river bank has a mean elevation of 630 m
above sea level; elevation to the east reaches 770 m. 

The rattlesnake radiotelemetry study covered the ter-
ritory extending ~15 km to the east of the river, where
radio-implanted rattlesnakes were collected and moni-
tored. Tracking the movements of rattlesnakes also took
us ~5 km to the south of the fenced hibernacula, which
were the geographic central focuses of the study (Fig-
ure 1). Most of this area is rangeland, dotted with gas
wells and laced by their access roads and pipelines, with
limited areas of cultivation immediately to the east of
the fenced hibernacula and at the eastern extremity of
monitored rattlesnake movement. Although the study
area was not pristine at the time of our study, much of
it was unmodified and covered with native vegetation. 

Within this general area, Bullsnake captures were
restricted to a smaller zone at the west end, bounded
to the west by the South Saskatchewan River (Figure
1). The general land cover type within this area is mixed
grassland, with small patches of agricultural land pre-
dominantly to the northeast (Alberta Biodiversity Mon-
itoring Institute 2010).

Methods
Hibernaculum study

Fieldwork was initiated in September 1996. Two
hiber nacula were identified in the study area. Drift
fences and funnel traps were installed in early May
1997 around one of these, which consisted of a series
of old Coyote (Canis latrans) dens on the upper slopes
of a coulee extending east from the river (Figure 1c). All
snakes (including Prairie Rattlesnakes and Wandering
Garter Snakes [Thamnophis elegans vagrans]) that
emerged after the fences and traps were set up were
captured, processed (see below), and released outside
the fences. In the spring and fall of 1997, the immedi-
ate area of this hibernaculum (henceforth referred to as
the fenced dens) was regularly searched for denning
activity and snakes of all species, to a distance of ~1 km
north along the east bank of the South Saskatchewan
River. All snakes captured in this area (and elsewhere,
throughout the study) were processed, and the univer-
sal transverse mercator (UTM) locations of the capture
points were recorded using a handheld global position-
ing system receiver: GPS 12 XL (Garmin Ltd., Olathe,
Kansas, USA). The traps were reversed in early Sep -
tem ber 1997, and all captured snakes were released

FIGURE 1. a. Relief map of study area and distribution of the 31 Bullsnakes (Pituophis catenifer sayi) captured during this
study. Some points represent multiple captures. One capture several kilometres to the south is not included. b–c. Framed
areas on main map at higher scale. d. Location of the study area. 
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inside the fences. The fences and traps were removed
on 14 October 1997, terminating the 1997 field season.
Snake capture, measurements, and marking

Bullsnakes were captured incidentally while we
searched for rattlesnake dens, surveyed our fence and
traps, searched for free-roaming rattlesnakes, and radio-
tracked eight rattlesnakes. A large amount of terrain was
covered on foot, and activities were carried out daily
over the entire study period. We captured, or attempted
to capture, all Bullsnakes encountered. 

All captured snakes were weighed to the nearest gram
with a Light Line spring balance (Model No. 10010 –
50 g; and Model No. 42500 – 2500 g; PESOLA Präzi-
sionswaagen AG, Schindellegi, Switzerland). Snout-
to-vent length (SVL) and tail length were measured by
stretching out the snake against a tape measure laid on
the ground. Sex was determined by cloacal probing,
although not always with certainty for very young
snakes (which were categorized as juveniles and not
included in sex-ratio calculations). All snakes of suf-
ficient size (≥40 cm SVL) were individually marked
with Passive Integrated Transponder (PIT) tags (Ani -
tech TX 1412L, Anitech Enterprises, Inc., Markham,
Ontario, Canada), injected dorsally on the left side of
the vertebral column ~4 cm ahead of the tail base.
Smaller snakes were marked using individual subcau-
dal scute clip patterns. Recaptures at intervals of more
than three weeks were remeasured, as described above.
Recaptures of shorter duration were subjected only to
PIT tag reading and the collecting of associated envi-
ronmental data.

At the time of all hand captures, we recorded the
temperature (shaded) of the ground, as near as possible
to the spot where the snake was resting, UTM coordi-
nates, brief descriptions of weather conditions (includ-
ing the temperature of the air at 1 m), and the capture
situation (activities, if any, and posture) of the snake.

To determine whether adult and juvenile Bullsnakes
select different environmental temperatures, we com-
pared mean ground temperatures and mean air tem-
peratures at 1 m for male, female, and juvenile hand
captures by means of analysis of variance (ANOVA).
To test for possible relations between insolation and
surface activity, we cross-tabulated our insolation cate-
gories (overcast, sunny, or mixed sun and cloud) and
snake capture situation and performed a χ2 test for
random association on the resultant table. All statisti-
cal tests were carried out using PAST (Hammer et al.
2001). Results of these analyses are provided in Sup-
plemental Material sections S3 and S5.
Mapping

Our GPS data for each hand capture allowed us to
examine the distribution of Bullsnakes across the land-
scape relative to biotic and abiotic characteristics. We
used ArcGIS software (version 10.5; Esri, Redlands,
California, USA) for visualization and spatial analysis.
A shapefile layer of the Bullsnake captures was created

from the recorded GPS coordinates, which were in a
UTM zone 12N projection. This layer was overlain on
various thematic layers (in shapefile, geodatabase, and
Esri grid formats) to determine the following charac-
teristics of the Bullsnake capture locations: topography,
generalized land cover, vegetation, and human impact. 

Topography was represented by hill shading gen-
erated from a digital 10-m resolution elevation model
(AltaLIS 2010). Generalized land cover classifications
were determined using the Alberta Biodiversity Moni-
toring Institute’s (ABMI 2010) Land Cover Inventory
dataset. Site types (landforms/landscape categorization)
were determined from the grassland vegetation in -
ventory (Alberta Sustainable Resource Development
2010a,b) and native vegetation from the native prairie
vegetation inventory (Alberta Sustainable Resource
Development 2004). Human impact factors came from
the following sources: agricultural uses from ABMI’s
(2014) Wall-to-Wall Human Footprint Inventory; roads
from the 2016 AltaLIS roads layer; and pipelines and
wells from the Alberta Energy Regulator (2017a,b).
We superimposed our 1997 Bullsnake distribution data
onto two maps (1997 and 2017) depicting gas wells and
gas line emplacements, to examine the relationship of
Bullsnake habitat use to such features and demonstrate
changes in human use of the landscape over this period.

Results
Capture numbers and seasonal distribution 

Over the study period, we captured 31 Bullsnakes.
Three were recaptured once, and the capture–recapture
interval for two was sufficient to require re-measure-
ment. One Bullsnake was recovered from a trap at the
fenced dens in the spring (13 May) and six in the fall
(6 September to 10 October). Four Bullsnakes were
hand captured in the vicinity of dens in the spring and
early summer and 10 in the fall (1 September to 3 Octo-
ber). The remaining 10 were encountered while search-
ing for rattlesnakes across the study area. Our adult
Bullsnake sample consisted of 16 males and nine fe -
males (Table S1), and thus exhibited a proportion of
males (males/[males + females]) of 0.64.

Our first capture occurred on 11 May (several Bull-
snakes were encountered in the area of the river before
this, but were not captured) and our last on 10 October
(Figures S1, S2). A gap is evident between 12 June and
19 August (days 163–231) in which only one capture
was made, although one dead adult Bullsnake was found
on a gas field access road on 2 August.
Hibernacula

Two hibernacula were identified in the study area.
The first, the fenced dens, is described above (Figure
1b). The second was located high in an area of slumped
terrain immediately above the South Saskat chewan
River, facing northeast (Figure 1c). Although other con -
centrations of Bullsnake captures in similar situations
along the course of the river may represent additional
overwintering sites, we cannot confidently state that
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snakes congregating at them were associating with hib -
ernacula. 

Taking the presence of snakes in funnel traps to in -
dicate timing of hibernacula use, egress ended on 13
May and ingress began on 6 September, continuing until
10 October.
Lengths and masses of the snakes

We divided all captured snakes into males, females,
and juveniles, i.e., young-of-the-year, sex undetermined
(Table S1). The distributions of male and female SVLs
overlapped broadly and were discontinuous for both
sexes (Figure S3). Males fell into two SVL classes: a
small number ranging between 59 and 74 cm and the
remainder between 104 and 134 cm. A small number of
females were distributed over the 40–60 cm and the
80–90 cm intervals, but most lay within the 110–130 cm
interval. Hatchlings were mostly within the 30–40 cm
interval of the SVL distribution, although one exceed-
ed 50 cm. The SVL distributions of both males and fe -
males overlapped that of hatchlings at their lower ends. 

The distributions of male and female masses likewise
overlapped broadly (Figure S4). Male masses fell into
three groups: 50–150 g, 250–450 g, and 500–750 g.
The groups into which female masses fell were more
tightly defined: 48–200 g, 400–450 g, and 600–650 g.
Juveniles comprised a single mass class, <50 g, which
overlapped the lower end of the female mass distribu-
tion.

These SVL and mass distributions suggest that Bull-
snakes at this location fall into clearly defined size cat-
egories. Given the small sample size, further division
of snake size distributions is unwarranted.

Growth data are available for only two individuals
that were captured twice (Table S2), both adult males
that fell into the adult male SVL division at first cap-
ture. The smaller snake’s increase in mass moved it
from the subadult mass class to the adult mass class
over the capture-recapture period. 
Movement

Movement data are available for the two males that
were recaptured. The larger of these was captured on 9
June, and recaptured on 2 July (Table S2), moving 96 m
nearly due north over this 22-day period. Both capture
and recapture were on flat uplands, among the furthest
of our captures from the river. The smaller one was
captured on 13 May and recaptured on 20 September,
moving 375.5 m in a southwest direction over this 130-
day interval, from grassland immediately adjacent to
a promontory delimited by the river to a slump on the
northwest-facing side of this promontory 
Capture situation and insolation

The greatest numbers of hand captures, in the widest
range of situations, were made on sunny days or days
with mixed sun and cloud. These data are tabulated and
the results of a χ2 analysis for association are given in
Table S3. 

Environmental temperatures
The distributions of the air and ground temperatures

experienced by males, females, and juveniles over-
lapped broadly (Figure S5). 
Distribution over landscape

The great majority of Bullsnakes were captured in
the immediate vicinity of the South Saskatchewan
River, on the bluffs overlooking the channel (Figure
1). One of the two dens identified was near the top of
a steep slope forming the upper reaches of the river
channel; the other (the fenced dens) lay on the upper
reaches of a seasonal channel in close proximity to
the river. Only six Bullsnakes were captured at any
distance from the South Saskatchewan River, two of
which were associated with coulees formed by tempo-
rary watercourses draining into the South Saskat che -
wan. Four were located on relatively flat uplands ~7 km
from the South Saskatchewan; the distance was calcu-
lated from the easternmost meander of the river, as we
could not be certain of the den in which these snakes
overwintered. Juveniles were restricted to the imme-
diate vicinity of the river. Bullsnakes captured at the
greatest distance from the river (three males, one fe -
male) were all in the adult SVL class. 

The area immediately adjacent to the South Saskat -
chewan River, where most captures were made and
both dens were located (Figure 1), is divided between
“thin breaks”, “limy”, and “overflow” site types (Al -
berta Sustainable Resource Development 2010a,b),
covering the steeper slopes of the river channel. Adja-
cent inland terrain is classified as sand—likely Aeo-
lian or glaciofluvial in this area (Alberta Sustainable
Resource Development 2010a,b). Descriptions of these
pertinent site types (Alberta Sustainable Resource
Development 2010a,b) and numbers of Bullsnake cap-
tures made in each are provided in Table S4. Bullsnakes
captured at upland locations were found on margins of
tame pasture (two captures), and crop site types (two
captures). 

Shrub coverage over the study area ranged between
the 0–2% and 31–60% class intervals (Alberta Sus-
tainable Resource Development 2004). All Bullsnake
captures were made in areas of 0–10% shrub coverage,
the majority being within the 3–6% category. 
Nesting

We found one Bullsnake nest (1 September) in our
study area, located low on the slope of an area of chop-
py sandhills site type (duned surface of loamy sand and
sand soils, with thin vegetation cover; Alberta Sustain-
able Resource Development 2010a,b), ~2.2 km north
by northeast of the northernmost Bullsnake hand cap-
ture. The nest had evidently been excavated by a pred-
ator of undetermined identity. Some of the eggs had
been consumed, leaving only the shells, but, as a single
hatchling shed skin was found next to the nest, others
had evidently hatched.
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Interactions with human landscape modifications
Bullsnakes were generally not associated with hu -

man-built structures. Although an unimproved road and
a gas pipeline ran along the top of slopes defining the
river channel in the area with the greatest density of
captures (Figures 1, 2a), snake captures here were al -
most entirely confined to the slopes themselves. The
four captures made away from the river were associated
with unimproved roads or areas of modified prairie and
were the only ones made in the vicinity of agricultural
artifacts. Our two mapped hibernacula were closely as -
sociated with buried gas lines, but no Bullsnakes were
captured in the vicinity of gas wells (Figure 2a). One
Bullsnake was found run over, evidently by a gas field
maintenance vehicle, on a gas field access road (not
mapped), on 2 August. Two of our hand captures were
made on unimproved roads (Table S3).

A marked increase in the density of gas wells and gas
lines in the study area has occurred between 1997 and
2017 (Figure 2). The majority of Bullsnake captures in
1997 occurred in areas still untouched in 2017 by gas
field development, but much of the terrain east of the
South Saskatchewan River has been dissected by such
development in the intervening 20 years.

Discussion
The bias in favour of male snakes in our capture

sample is similar to that reported elsewhere. For
example, the proportion of male adult and juvenile
Bullsnakes captured in drift fences during one active
season in the adjacent Canadian Forces Base (CFB)
Suffield and Suffield National Wildlife Area (Table
S2 in Didiuk 2003) was 0.57, which does not differ sig -
nificantly from our data (χ2

1 = 0.97, P = 0.32). A male
bias in Bullsnake captures, and at hatching, has been
noted in Nebraska (Gutzke et al. 1985; but see Kapfer
et al. 2008a, for Wisconsin), indicating that the skewed
sex ratio in our sample was not a result of intersexual
differences in mortality or catchability (Gutzke et al.
1985). Also, the lack of significant sexual size dimor-
phism in our sample (Table S1) has been noted in oth-
er parts of the range of this species (Diller and Wallace
1996; Kapfer 2009), although the largest individuals
in many populations are males (Kapfer 2009).

The mass and SVL of our juvenile, subadult, and
adult Bullsnakes correspond roughly to those of Did-
iuk (2003). Iverson et al. (2008) distinguished a first-
year class in their Nebraska Bullsnake sample, but, in
that study, body size distribution did not otherwise fall
into obvious age or size classes. Bullsnakes in a Wis-
consin population were divided among four age-size
categories (Kapfer et al. 2008a). 

The number of Bullsnakes (31) captured over the
five months of our study was small compared with the
number of Prairie Rattlesnakes (333) captured in the
same area over the same period. We recaptured only
three Bullsnakes over this period, although 129 of our
marked Prairie Rattlesnakes were recaptured at least

once (Powell et al. 1998), suggesting that the Bullsnake
population is much smaller than the syntopic rattle -
snake one. This discrepancy is not reflective of a lack of
active sampling effort; suitable habitat for both species
was searched frequently over most of the study period,
even though rattlesnakes were the desired target of
these efforts. The number of Bullsnakes captured in the
fenced dens in the fall (11) was also much smaller than
the number of rattlesnakes taken at these dens (62).
Bullsnakes were observed climbing the fences sur-
rounding these dens, whereas rattlesnakes were not;
thus, this capture method may have been unreliable for
the former species, although the traps and fence were
set up for the greater portion of the period in which
snakes were returning to the dens. However, if we as -
sume that the relative numbers of Bullsnakes and Prairie
Rattlesnakes captured by passive methods in the fall
roughly represent relative population sizes, Bullsnakes
are still present in much smaller numbers. 

A study of snake movements and numbers in the
nearby CFB Suffield and Suffield National Wildlife
Area used drift fence arrays set at successively greater
distances from the South Saskatchewan River and close
to hibernacula in the vicinity of the river (Didiuk 2003).
The numbers of Bullsnakes and Prairie Rattlesnakes
captured in drift fences over a time span comparable to
our study period (395 rattlesnakes, 307 Bullsnakes;
Didiuk 2003) did not show the same relative abundance
as shown by our data. The habitat in Didiuk’s (2003)
study area was similar to that in ours. Human presence
in the Suffield National Wildlife Area and CFB Suffield
is greatly restricted, but gas field activities are conduct-
ed in the National Wildlife Area and grazing has been
permitted in adjacent areas of the military reserve.
Thus, it is unlikely that environmental differences are
responsible for the differences in relative numbers of
Bullsnakes and Prairie Rattlesnakes between Didiuk’s
(2003) study and ours. 

If Bullsnakes spend the majority of the active sea-
son underground (Brown and Parker 1982; Ernst and
Ernst 2003; Rodríguez-Robles 2003), walking surveys
are likely to miss their presence, whereas the drift fence
arrays used by Didiuk (2003) would catch snakes active
on the surface, if they were moving significant dis-
tances. Our primary method for capturing Bullsnakes
away from the vicinities of hibernacula may, thus, have
been unsuitable for accruing a representative sample in
our study area. 

Bullsnake densities appear to be low elsewhere in its
range (Fitch 1982; Kapfer et al. 2008a). Our findings
are consistent with this. Smaller numbers and lower
densities in Alberta Bullsnake populations, which are
the northernmost of the species’ geographical distri-
bution (Russell and Bauer 2000; Ernst and Ernst 2003;
Kissner and Nicholson 2003), are to be expected rela-
tive to populations further south. Bullsnakes are ovi -
parous (Russell and Bauer 2000; Ernst and Ernst 2003;
Kissner and Nicholson 2003; Wright 2008), and the
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FIGURE 2. a. Study area displaying Bullsnake (Pituophis catenifer sayi) captures in relation to gas wells (open circles) and gas
pipelines (black lines) in place in 1997. b. Bullsnake captures of 1997 superimposed on map of gas wells and gas pipelines in
place in 2017.
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suc cess or failure of incubation will depend on sea-
sonal weather conditions and, thus, will potentially
vary greatly from year to year at this latitude (Wright
2008). Wright (2008) found that Bullsnake nests in the
vicinity of Drumheller, Alberta, were restricted to the
microclimatic conditions found in coulees and canyons,
a factor that imposes limitations on recruitment. 

The seasonal pattern of activity exhibited by Bull-
snakes in our study (Figures S1 and S2) is consistent
with that reported elsewhere (Brown and Parker
1982; Didiuk 2003; Kapfer et al. 2008b; Gardiner et al.
2013). Our fieldwork did not begin until early May,
and our encounters with several individuals before the
commencement of data collection indicated that we
missed that portion of the Bullsnake population that
emerged prior to this (Didiuk 2003; Kissner and Nich -
olson 2003; Gardiner et al. 2013). However, the fenc-
ing and open traps around the fenced dens were main-
tained sufficiently late in the fall that we are confident
that our data are indicative of activity during this period.
No Bullsnakes emerged after mid-May, and return to
the fenced dens began on 6 September. Didiuk (2003),
at his South Saskatchewan River hibernacula, recorded
protractedemergence in spring and dispersal from hiber-
naculum areas by May, and Bullsnakes began appearing
in the vicinities of hibernacula in September (Didiuk
2003). For a Utah population of Great Basin Gopher-
snake (Pituophis catenifer deserticola) the timing of
spring emergence was more tightly constrained by envi-
ronmental temperature than that of fall return (Vetas
1951). We have no information on seasonal environ-
mental temperature cues for Alberta Bullsnake popu-
lations, but a similar relationship appears likely, as fall
returns to the fenced dens took place over a 6-week
period, while spring emergence was apparently largely
complete early in the active season.

We have posited that the prolonged lacuna in Bull-
snake captures in mid- to late-summer (Figures S1 and
S2) may be due to a strong tendency toward fossorial
activity. Bullsnakes have been noted to spend the great -
er proportion of the active season in burrows (Brown
and Parker 1982; Rodríguez-Robles 2002, 2003; Ernst
and Ernst 2003). Over their range, they feed prefer-
entially on rodents and other small mammals (Hisaw
and Gloyd 1926; Brown and Parker 1982; Fitch 1982;
Reynolds and Scott 1982; Cook 1984; Diller and John-
son 1988; Diller and Wallace 1996; Rodríguez-Robles
1998, 2002; Russell and Bauer 2000; Ernst and Ernst
2003; Kissner and Nicholson 2003; COSEWIC 2017).
They are accomplished diggers (Carpenter 1982; Stern-
er et al. 2002); Fitch (1982) considered Bullsnakes to be
specialized for hunting pocket gophers (Thomomys spp.)
in their tunnels. It is thus possible that many of the Bull-
snakes in our study area that had dispersed away from
the vicinity of the South Saskatchewan River from 12
June to 19 August were actively hunting or lying quies-
cent underground and were only active on the surface
for short periods. Capture situations (Table S3), whether
adjacent to the river or elsewhere, would thus repre-

sent surface activity of individuals that had emerged
temporarily from their fossorial pursuits. Martino et
al. (2012) found that the presence of burrows was the
best predictor of Bullsnake activity in Grasslands Na -
tional Park; a minority of our hand captures were made
adjacent to burrows or holes (Table S3), but we sur-
veyed only the area in the immediate vicinity of the
capture. Thus, this relationship may hold true for our
hand captures as well. If summer fossoriality is the rule
for Bullsnakes, the difference in relative numbers be -
tween them and Prairie Rattlesnakes may be more ap -
parent than real. Our data do not allow us to test this
hypothesis.

Most of our Bullsnake hand captures were made in
the vicinity of the river (Figure 1), early and late in the
active season (Figures S1 and S2). If our assumption is
correct that activity further from the river takes place
largely underground, Bullsnakes must have moved away
from the area adjacent to the river after their period of
activity there early in the summer, and moved back late
in the summer. Didiuk (2003) recorded most adult Bull-
snake captures within 0.2–1 km of the South Saskat -
chewan River valley rim, but small numbers of cap-
tures were made as far as 13.5 km from the river. Bull -
snakes exhibited strong directionality in spring disper-
sal away from the river and fall return to it (Didiuk
2003), and individual movements between capture and
recapture points could be quite rapid (Didiuk 2003).
However, Didiuk (2003) reported Bullsnake captures
within 1 km of the river over the entire summer, in
contrast to our data (Figures S1 and S2). Gardiner et
al. (2013) reported that home ranges of Bullsnakes in
Grasslands National Park, Saskatchewan, exhibited a
dumbbell shape—two activity areas (around the hiber -
naculum and the area of summer activity) separated by
a transit corridor, which was traversed quickly in the
spring and fall. Our few captures in upland habitat,
some 7 km from the easternmost point along the course
of the river, are likely of adult snakes that moved this
distance (or some fraction thereof). These snakes could
represent a portion of the population that moved com-
parable distances from the river to those of some of
Didiuk’s (2003) widely-ranging adult Bullsnakes, but
it does not appear to be a large portion. However, again,
the propensity of Bullsnakes to spend a great deal of
time underground could result in underestimation. 

Elsewhere in its distribution, Gophersnake has been
shown to overwinter individually, instead of in com-
munal dens shared with other species (Williams et al.
2012). This has not been recorded in Alberta, but if
some of the Bullsnakes from our study did overwinter
individually in dens located away from the South Sas -
katchewan River, they would not be required to make
long seasonal dispersals to upland habitat. Further data
on Bullsnake movement in Alberta is required to test
this possibility.   

Martino et al. (2012), examining Bullsnake move-
ment in Grasslands National Park, Saskatchewan, found
that they travelled 493–3946 m (mean 1709 ± 256 m)
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during the active season, with a mean daily movement
of 52 ± 7 m. The distances moved by Bullsnakes in
Grasslands National Park were much smaller than those
recorded for Bullsnakes denning along the South Sas -
katchewan River (Didiuk 2003; Martino et al. 2012).
Evidently Bullsnakes exhibit annual movement patterns
that accord with local topography, the locations of hiber-
nacula within it, and, presumably, resource availability
across it. Studies of Gophersnake home range area and
movement elsewhere in the species’ geographical dis-
tribution (Fitch and Shirer 1971; Rodríguez-Robles
2003; Kapfer et al. 2008b) indicate much shorter move-
ments and smaller home ranges than those described for
Bullsnakes in Alberta (Didiuk 2003) and Saskatchewan
(Martino et al. 2012; Gardiner et al. 2013).

Bullsnake hand captures were generally made close
to unimproved roads (Figure 1) and to gas field lines,
but never around gas well installations (Figure 2a). Few
captures were made in the vicinity of agricultural mod-
ifications: installations, equipment, or modified land.
Road mortality, particularly resulting from oil and gas
field activity, is seen as one of the more pressing threats
to Bullsnake populations in Alberta (Didiuk 2003; Kiss-
ner and Nicholson 2003; COSEWIC 2017). In the area
of Grasslands National Park, Saskatchewan, Bullsnakes
were found in the vicinity of roads at four times the
expected rate for the area occupied by roads (Marti-
no et al. 2012). Fortney et al. (2012) also found that
Bullsnakes in Grassland National Park tended to be
found on, and close to, roads, this tendency being a
function of the proximity of roads to hibernacula and of
the type of road (paved, gravel, trail). The area over
which our Bullsnake population occurred did not fea-
ture any paved roads, and the roads present at that time
experienced low levels of traffic. Even so, we recorded
one road fatality during our study period, which sug-
gests that road mortality is a constant possibility even
here.

Our data were collected in 1997. At that time, gas
field installations were relatively few and widely scat-
tered across the area of Bullsnake activity (Figure 2a).
In the intervening 21 years, a marked increase in the
number of wells and gas lines is evident, both in the
vicinity of the hibernacula and across the presumed
summer foraging range of the snakes (Figure 2b). This
will inevitably have been accompanied by an increase
in vehicular traffic and its associated likelihood of Bull-
snake road mortality. 

The data presented here provide a baseline for num-
bers and activity of this species across a landscape for
which human activity is well-documented, both at pre-
sent and over two decades ago. This may be useful for
future studies of the impact of increased human activ-
ity on a Bullsnake population at the northern extrem-
ities of its geographic distribution.
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