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What’s the Buzz
About?
Accomplishments
1. Twenty Prairie Rattlesnakes implanted with radio transmitters
and tracked from April through November to locate dens and
understand movements within and outside North Table Mountain
Park (NTM).
2. Prairie Rattlesnakes move throughout the park. We located three
overwintering dens and three maternity dens.
3. Twenty six visitors accompanied Adaptation Environmental
Services (AES) staff on guided Prairie Rattlesnake tracking
experiences with pre and post tracking surveys given to measure
changes in knowledge of Prairie Rattlesnakes. This guided
experience increased visitor knowledge in understanding Prairie
Rattlesnakes.
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4. 269 surveys assessing visitors’ knowledge, beliefs, and
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trailhead Education Stations by Jefferson County Open Space
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Findings
•

•

•

•

•

•

Prairie Rattlesnakes were found within and using nearly all
habitat types at NTM.
We identified three main overwintering Prairie Rattlesnake
denning areas next to and near trails.
Ten species of reptiles and amphibians were recorded in the
park.
Park visitors would benefit from clear tips on Prairie
Rattlesnake bite first aid.
73% of those surveyed indicated they have seen a Prairie
Rattlesnake, yet only 4.2% reported any conflict.
Our project had a profound effect on Colorado residents and
beyond via coverage from news media, social media and
online sources. This effect will continue to relay its impact
well into 2018 as we discuss results with media, provide more
presentations, and publish popular articles.

About 92% of visitors
reported that they were at
least somewhat
knowledgeable about Prairie
Rattlesnakes. However, only
65% of surveyors reported
that they know what to do if
they see a Prairie
Rattlesnake.
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Recommendations
Signage

Post warning signs to indicate potential areas for Prairie
Rattlesnake human conflicts.

Trails

Avoid seasonal trail closures in most cases to avoid Prairie
Rattlesnake conflicts (acceptance of this action was only 59%).

General Outreach

Continue outreach & education in the community with annual or
more frequent events.

Educational Messages

Continue to create materials to teach the public: how to identify
Prairie Rattlesnakes, what to do if you see a Prairie Rattlesnake
on the trail and how to administer Prairie Rattlesnake bite first
aid to humans and pets.

Educational Booths

Continue to routinely provide educational booths and
informational signs at trailheads. Provide informational cards
(i.e. easy to carry and clip on a bag or belt loop) with Prairie
Rattlesnake safety and snakebite protocol information.

Media

Reach out to local media with Prairie Rattlesnake facts and
safety information prior to periods of increased
Prairie Rattlesnake activity (i.e. April and September).
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Project Background
Prairie Rattlesnakes (Crotalus viridis) are a
common resident in Colorado and at NTM.
However, few rigorous studies have been
conducted on Prairie Rattlesnakes in the
Front Range, and these studies have
primarily focused on snake ecology, or have
incorporated limited social science, apart
from providing general public safety
recommendations. We combined Prairie
Rattlesnake ecology research with social
science surveys to develop a model for
engaging the public while also conserving
Prairie Rattlesnake populations.

To this end, we used radio telemetry to
achieve two goals:
1. Determine Prairie Rattlesnake habitat
usage throughout NTM primarily
through identification of winter den
sites, maternal rookery sites, spring
and summer foraging ranges, and
incidence of Prairie Rattlesnake
exiting the park into adjacent areas.
2. Assess the influence of guided field
experiences on the feelings and
perceptions of visitor and staff
participants towards Prairie
Rattlesnakes.

We combined Prairie Rattlesnake ecology research with social science
surveys to develop a model for engaging the public while also
conserving Prairie Rattlesnake populations.
Twenty adult Prairie Rattlesnakes were radio knowledge, beliefs, perceptions, and attitudes
tracked from spring emergence in April until
about Prairie Rattlesnakes.
retreat into dens (location of overwintering) in
November 2017.
Increasing urbanization and habitat
fragmentation surrounding designated natural
Members of the public, agency staff, and other areas along Colorado’s Front Range are
professionals were invited to participate in
presenting new and pressing challenges to
radio tracking Prairie Rattlesnakes along with species conservation. The Prairie Rattlesnake is
Adaptation Environmental Services (AES)
a common resident in much of Colorado, and
technicians. These opportunities presented
like most snakes, road mortality and
safe, close encounters with Prairie
persecution by humans are highly impactful.
Rattlesnakes and access to knowledgeable
Prairie Rattlesnakes serve as an important
biological technicians, enhancing outreach
predator as well as prey for other wildlife, such
education and promoting conservation of
as raptors. Jefferson County Open Space’s
Prairie Rattlesnakes and other wildlife.
North Table Mountain Park encompasses 1,997
Participants were asked to complete
acres of varied habitat supporting a diversity of
questionnaires for both pre and post tracking
species including Prairie Rattlesnakes.
field experiences with AES to gauge how
Management of a potentially dangerous species
outreach education influenced participant
presents unique challenges requiring a careful
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Project Background cont.
understanding of how Prairie Rattlesnakes
use the property, as well as opportunities to
educate park visitors about wildlife behavior
and safety. Wildlife diversity in urban
environments often put natural resource
managers at the front line of controversial
issues in our field, and creates remarkable
opportunities to find novel ways of
addressing these issues.
Prairie Rattlesnakes commonly occur in
NTM, but locations of winter den, rookery
areas where females give birth, and locations
used for spring and summer foraging are

largely unknown. These three features are
helpful in managing this species. Along the
Front Range, Prairie Rattlesnakes typically
begin migrating from their summer foraging
areas to communal dens in mid to late
September (Bauerle, 1972; Ludlow, 1989)
and the number of individuals using a single
den may range from one to well into the
hundreds. Sites on the Front Range are often
situated in rock outcrops on south or east
facing ridges, but a recent study conducted in
Boulder County showed that prairie dog
burrows are also selected in addition to rock

We anticipate that our study with JCOS will provide a model for other
jurisdictions confronting similar challenges.
Members of the
public, agency
staff, and other
professionals were
invited to
participate in radio
tracking Prairie
Rattlesnakes along

with AES
technicians.
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outcrops (Mathies et al., 2015).
Following spring emergence,
reproductive females usually
move only a short distance from
their den to communal birthing
rookeries (Graves & Duvall,
1993) where they give birth
usually in August or September
(Hammerson, 1999). In the only
study to investigate home ranges
of Prairie Rattlesnakes on the
Front Range, Shipley et al.
(2013) found that these ranged
from 0.74 to 77.6 acres on their
study site in Arapahoe County

CV4 by A.
DuBois

shortgrass prairie, raising the
possibility that adequate home
range sizes exist within the
borders of NTM.
Few studies have been
conducted examining habitat
usage of Prairie Rattlesnakes on
Colorado’s Front Range (Boulder
and Arapahoe Counties), and
data from our work enhances
this limited body of information.
Moreover, a formal,
reproducible assessment of the
influence of public participation
in a Prairie Rattlesnake field
study has never been conducted,
and we anticipate that our study
with Jefferson County Open
Space (JCOS) will provide a
model for other jurisdictions
confronting similar challenges.

Methodology

Methods
•

Research safety
protocol

•

Prairie Rattlesnake
capture and data
collection

•

Assessing visitor
perceptions;
Education and
Outreach
•

Guided Field
Experiences

•

Surveys at the
Trailhead

•

Blogging

Research safety protocol
All study participants, including
Adaptation Environmental
Service (AES) staff, volunteers,
and public participants, wore
appropriate safety gear such as
long pants of a thick material
and/or knee high snake gaiters
or snake proof boots, and
sturdy footwear. At least one
study participant carried a cell
phone in case of emergency,
and an emergency plan (see
Appendix G) was reviewed by
each participant prior to the
start of field work. Only
qualified AES personnel
captured Prairie Rattlesnakes,
which were manipulated only
during the process of
implanting or removing
transmitters.
Prairie Rattlesnake capture and
data collection

Safety Gear: Gaiters and Hook

Radio telemetry
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Handling and surgeries of
Prairie Rattlesnakes were
permitted from Colorado Parks
and Wildlife (17HP0993). From
mid April until early July we
captured 20 adult Prairie
Rattlesnakes (13 males, seven
females) for radio telemetry by
repeatedly using groups of
experienced volunteers. Prairie
Rattlesnake were captured with
professional snake tongs and
contained in five gallon plastic
buckets with securing lids. We
attempted to obtain equal
numbers of Prairie Rattlesnakes
of each sex throughout the park

and in different habitats or
zones. Prairie Rattlesnake were
selected in the field if they
appeared to be large enough to
accommodate implanted
transmitters. Actual weights
were verified prior to surgery
such that each Prairie
Rattlesnake was at least 250g.
Prairie Rattlesnakes were
transported in five gallon
buckets with secured lids to the
VCA Alameda East Veterinary
Hospital in Denver, Colorado
for surgical intracoelomic
implantation of radio
transmitters (Model R1100,
11g, Advanced Telemetry
Systems, https://atstrack.com/
tracking-products/
transmitters/producttransmitters.aspx?
serie=R1100) by Kevin
Fitzgerald, DVM. Each
implanted Prairie Rattlesnake
was evaluated for 24 to 72
hours post surgery prior to
release at its original point of
capture. Transmitters weighed
less than five percent of any
Prairie Rattlesnake’s mass.
We attempted to locate all
Prairie Rattlesnakes two to
three times weekly using a
handheld receiver (Model
R1000, Communications
Specialists, Inc.) and a three
element folding Yagi antenna
(AF Antronics, Inc.).

Methodology cont.
Upon relocation of each Prairie Rattlesnake we
recorded GPS coordinates and photographed
its habitat surroundings. Radio tracking
continued until movement ceased at a
presumed overwintering den. On the Front
Range, entrance into hibernation usually
occurs in early November (Mathies et al. 2005;
Shipley et al. 2013). Transmitters are
scheduled to be removed from each Prairie
Rattlesnake during spring 2018. All other
reptiles and amphibians encountered were
identified to species and their locations
recorded.

Transmitter before insertion into Prairie Rattlesnake

Transmitters weighed less than five percent of the any Prairie Rattlesnake’s mass.

Assessing visitor perceptions;
Education and Outreach
Snakes are arguably among
the most feared and
misunderstood animals, and
they trigger strong levels of
fear and destructive
Dr. Kevin Fitzgerald with Prairie Rattlesnake after surgery
behaviors (Shalev & BenMordehai, 1996; Christoffel, 2007; Prokop et
Guided field experiences
al., 2009). Consequently, conservation efforts
directed toward snakes are few compared to
To promote engagement with Prairie
the more “charismatic” fauna; typically birds
Rattlesnakes and other wildlife and enhance
and large mammals. Physical experiences,
outreach education, members of the public,
wildlife handling, and sensory engagement
agency staff, and other professionals were
with natural environments are essential for
invited to participate in radio tracking Prairie
promoting interest in more neglected taxa
Rattlesnakes alongside AES technicians,
(Ballantyne and Packer 2002; Lindemannprimarily on Sundays. Jefferson County Open
Matthies, 2005; Prokop et al. 2007; Prokop &
Space promoted this opportunity and sign
Tunnicliffe, 2010).
ups were available through EventBrite. A
maximum of five participants were able to
sign up per day to ensure safety.
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Methodology cont.
The participants typically spent
three to four hours in the field
each outing, following Prairie
Rattlesnake trackers through
the field. This opportunity
offered safe, up close
interactions with Prairie
Rattlesnakes and other snake
species and opportunities to
chat with knowledgeable and
enthusiastic biological
technicians. Prior to each
outing, each participant
completed a pre tracking
questionnaire that evaluated
existing attitudes towards
Prairie Rattlesnakes. At the end
of each session, the same
participant completed a post
tracking questionnaire
consisting of the same
questions, but with the addition
of a few other questions in
order to assess visitors’
preferred activities in the field
(e.g., Ballouard et al. 2012)
(Appendix C). Assessing visitor
perceptions of Prairie
Rattlesnakes at NTM will advise
agency staff on how best to
address this and other wildlife
concerns on its open space
managed land.

documented in this report and
Appendix D.
Blogging
The majority of this effort was
provided by AES staff onsite
and during radio tracking, but
also occurred through our
website, Colorado Herping,
with a regular blog and
mapping updates of Prairie
Rattlesnake movements
(http://
www.coloradoherping.com/
rattler-tattler). This blog and
website saw increased traffic
during our project, however the
amount is unknown. Outreach
and education directly impacts
visitors by empowering them
with accurate and timely
information. Debunking myths
helps visitors understand the
value of Prairie Rattlesnakes as
important predators within this
urban ecosystem, their general
contributions to the
environment and medicine, and
simply how to be safe in their
habitat and when encountering
them. See Appendix E for a list
of blog titles and dates.

Surveys at the Trailhead
In addition to assessing visitor
perception through guided field
experiences, Jefferson County
Open Space also hosted
education booths and surveys
at the trailhead through the
summer season. The survey
data results are also
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Rattler tattler Blog

Results
Field work
A total of 68 days of field work were logged during the season, comprising at least 246 hours in the
field. While in the field, 393 visitor contacts were made. Twenty Prairie Rattlesnakes were caught
and administered radio transmitters (Table 1). The Prairie Rattlesnakes were then identified by
using the nomenclature CV 1 through CV 20. CV refers to the scientific name, Crotalus viridis. See
Appendix B for maps of movement and descriptions.

Table 1. Prairie Rattlesnake caught for radio telemetry.
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Prairie
Rattlesnake
ID, CV:
1

Date Captured

Sex

Weight (g)

Total Length
(in.)

April 23

F

250

34

2

April 23

M

290

35

3

May 6

M

540

38

4

May 6

M

520

42

5

April 23

M

390

37

6

April 24

F

360

39

7

May 2

F

320

34

8

May 2

M

290

35

9

May 2

F

280

30

10

May 5

M

530

39

11

May 8

M

300

39

12

June 18

M

330

36

13

June 18

F

250

31

14

June 25

F

470

36

15

June 25

F

410

35

16

July 2

M

270

34

17

July 9

M

510

40

18

July 9

M

450

39

19

July 9

M

490

40

20

July 23

M

390

36

Gravid?

Y (gave birth
1st week of
August 2017)

Y (gave birth
3rd week of
August 2017)
Y (gave birth
3rd week of
August 2017)

Results
The average weight of the Prairie Rattlesnake were 407.7 grams (males) and 334.3 g (females)
(Figure 1). The average total length was 37.7 inches (males) and 34.1 (females) (Figure 2).

Average Weight (grams)
450

407.7

400

334.3

350
300
250

200
150
100
50
0

Male

Female

Figure 1. Average weight of Prairie Rattlesnake caught for radiotelemetry
survey.

Average Total Length (inches)
38

37.7

37
36
35

34.1
34

34.1

33
32

Male

Female

Figure 2. Average length of Prairie Rattlesnake caught for radio telemetry
survey.
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Results
Ten species of reptiles and amphibians were recorded (Table 2) in NTM. The list includes the
Plains Black-headed Snake (Tantilla nigriceps), a record for NTM, and the Central Plains Milksnake
(Lampropeltis triangulum), a Tier 2 Species of Greatest Conservation Need under Colorado Parks
and Wildlife and a Sensitive Species under the Bureau of Land Management (BLM).
Table 2. Reptiles and amphibians verified to occur in North Table
Mountain Park
Common Name

Scientific Name

Prairie Rattlesnake

Crotalus viridis

Racer

Coluber constrictor

Central Plains Milksnake

Lampropeltis triangulum

Plains Black–headed Snake

Tantilla nigriceps

Bullsnake

Pituophis catenifer

Plains Garter Snake

Thamnophis radix

Western Terrestrial Garter
Snake

Thamnophis elegans

Prairie Lizard

Sceloporus consobrinus

Boreal Chorus Frog

Pseudacris maculata

Bullfrog

Lithobates catesbeiana

Plains Black–headed Snake by R. Borgmann
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Results cont.
Prairie Rattlesnakes were found within and using nearly all habitat types at NTM (Table 3). We
did not observe Prairie Rattlesnakes in rock faces (e.g. climbing routes), but believe these could
be utilized.
Table 3. Habitat types at NTM where Prairie Rattlesnakes were observed
Habitat Type

Notes

Mixed Shrubland

CV8, CV9 foraging at Golden Cliffs Preserve; Cottonwood Canyon overwintering den

Talus Slope

CV8 (presume) hunting of Mexican rock squirrel
young

Rock Outcrops (natural)

Maternity dens (n=3); Frequently observed most
Prairie Rattlesnake with transmitters using as cover
(in additional to Racers and Bullsnakes

Rock Outcrops (not natural)

Overwintering dens (n=2); Observed Bullsnakes in
these areas

Prairie Dog Towns

CV10 maintained activity throughout tracking in/
near this habitat

Ephemeral Streams/ Wetlands

Most Prairie Rattlesnake with transmitters tracked
on top of mesa were located in/ near this habitat for
most or portion of activity; Hunting of rodents (e.g.
mice and voles) was observed in these areas

Open Grassland

Several Prairie Rattlesnakes we tracked were routinely found in the open or hidden in bunchgrasses
within grassland habitats away from rocks and wetlands

We made three observations of rocks utilized by multiple snake species: Prairie Rattlesnakes, Racers,
and Bullsnakes. The species were not observed together at the same time, however an individual of
one species was observed alive, while the others’ shed skins were located at a rock cavity entrance. In
addition, three maternity and three overwintering dens were located (Table 4).

Table 4. Dens located in 2017
# located

# snakes with transmitters

Maternity Den

3

4

Overwintering Den

3

9 (at 2 sites; 3rd site has no
transmittered snakes)

12

Highlights
Combined results of
all three survey types
•

•

•

•

•

•

•
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71% of
respondents
reported that they
could identify
Prairie
Rattlesnakes
7% claimed to be
extremely
informed
regarding Prairie
Rattlesnakes
8% were not at all
informed
regarding Prairie
Rattlesnakes
About 65% of
respondents knew
what to do in the
event of seeing a
Prairie
Rattlesnake,
13% did not know
what do in the
event of seeing a
Prairie Rattlesnake
In the event of a
Prairie Rattlesnake
bite to a person
only 31% of
respondents knew
how to provide
first aid to a person
If a pet received a
Prairie Rattlesnake
bite, only 20%
knew what first aid
to provide

Results cont.
Trailside surveys
A total of 269 visitors
responded to the trailhead
survey questions, which sought
to gauge visitors’ knowledge,
beliefs, and perceptions about
Prairie Rattlesnakes (Appendix
D).
Seventy percent of trailside
respondents reported that they
could identify Prairie
Rattlesnakes, and 85% reported
being somewhat informed
regarding Prairie Rattlesnakes,
but only 5% claimed to be
extremely informed, while 10%
were not at all informed.
About 60% of respondents
knew what to do in the event of
seeing a Prairie Rattlesnake, but

24% were unsure and 16% did
not know what do.
Interestingly, 28% of
respondents reported never
seeing a Prairie Rattlesnake
before in an open space park,
whereas 18% had seen one at
least five times.
While the 71% of
respondents have seen a
Prairie Rattlesnake,
fortunately, only four Prairie
Rattlesnake bites to a person
or family member were
reported for the last five
years, while only six bites to a
pet were reported
(presumably all occurring
within JCOS parks).

89% of trailside survey participants agreed that Prairie
Rattlesnakes had ecological value

In know how to provide first aid if I am bitten

25 %
Agree
Neutral
Disagree

51%
24%

Figure 3. Trailside survey results for first aid

Results cont.
Trailside surveys cont.
In the event of a Prairie Rattlesnake bite
to a person, only 24% of respondents
knew how to provide first aid to a person,
while 24% were neutral (Figure 3 ). If a
pet received a Prairie Rattlesnake bite,
only 15% knew what first aid to provide,
while 22% were undecided.
Of all the trailside respondents, 35% agreed
that the possibility of seeing a Prairie
Rattlesnake impacted their ability to enjoy
the trail, although 44% felt unaffected (21%
had no opinion). Although trail use

enjoyment was somewhat impacted
negatively, 89% agreed that Prairie
Rattlesnakes had ecological value, and only
two percent felt that Prairie Rattlesnakes did
not belong in NTM.
Responses of visitors to the question of
whether Prairie Rattlesnakes were a safety
threat were decidedly neutral overall with
39% agreeing that Prairie Rattlesnakes were
a threat and 30% still sharing no opinion.
The concern over pet safety was a bigger
issue, although only 63% felt that pets were
under threat, while 24% were undecided.

Fortunately, only four Prairie Rattlesnake bites to a person or family member
were reported for the last five years, while only six bites to a pet were reported
(presumably all occurring within JCOS parks).

Respondents
were in favor of
posted warning
signs that
indicate active
Prairie
Rattlesnake

presence (91%)
and hosted
outreach
education at
trailheads (92%).
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Trailside surveys

Results cont.
Respondents reacted positively to observing
safety recommendations that
would minimize negative interactions with
Prairie Rattlesnakes to park visitors. For
instance, 94% were likely to wear closed-toe
shoes, 88% would keep one earbud out to
improve hearing, 95% would likely stay on
designated trails, and 93% would walk away
from a Prairie Rattlesnake if one was seen.
Incredibly, 95% indicated that they would
likely leash their dogs.

In terms of specific management actions to
be applied in order to protect people and
pets from Prairie Rattlesnakes, respondents
were in favor of posted warning signs that
indicate active Prairie Rattlesnake presence
(91%) and hosted outreach education at
trailheads (92%). Seasonal trail closures
were supported by 59%, although 31% still
were unsure or had no opinion.

In terms of knowing how to provide first aid in the event of a snake bite
to either visitor or a pet, guided tour respondents post survey indicated
a 31 and 38% increase in knowledge, respectively.

75% of those
surveyed
indicated
they have
seen a snake,
yet there was
a very small
percentage
of conflict
reported.
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Guided pre and post Prairie
Rattlesnake tracking surveys
Twenty six visitors accompanied
us in the field, and two
individuals accompanied us at
least twice. These survey
responses clearly showed that
experiencing encounters with
Prairie Rattlesnakes in the
field coupled with discussions
alongside AES staff was of
great benefit to visitors.
Respondents considering
themselves extremely informed
about Prairie Rattlesnakes
jumped from four to 33%, while
the percentage of them who
were not at all informed
dropped to zero. Interestingly,
88% of respondents already
believed that Prairie
Rattlesnakes had ecological
value, but this number increased

post survey by 7%. Similarly, by
an increase of 20% post survey,
respondents felt that Prairie
Rattlesnakes did in fact belong in
the park. Respondents who
believed that they knew how to
identify a Prairie Rattlesnake
increased 19% post survey. With
the overall increase in Prairie
Rattlesnake knowledge,
respondents felt less likely to
have their enjoyment of the trail
be negatively impacted
(decrease of 12%), and all felt
that they knew what to do when
encountering a Prairie
Rattlesnake (100%).
Additionally, post tour, they also
considered Prairie Rattlesnakes
to be less of a threat to both
visitors in the park (increase of
28%). In terms of knowing how
to provide first aid in the event

Results cont.
of a snake bite to either visitor or a pet,
respondents post survey indicated a 31 and
38% increase in knowledge, respectively.
The large majority of pre and post
tracking survey respondents agreed that
minimizing risk of negative interactions
with Prairie Rattlesnakes likely would
involve wearing closed-toe shoes, keeping
one earbud out, staying on the trail,
leashing their dogs and walking away
from Prairie Rattlesnakes.
In considering park management actions to
protect people and pets, respondents
indicated higher post survey acceptance
(96%) of JCOS hosting education stations at
trailheads, as a result of their guided field
experience. The proposed use of warning
signs on trails was accepted more pre survey
(96%) than post survey (92%), perhaps
indicating increased confidence levels of
respondents’ reactions to Prairie
Rattlesnakes. Seasonal trail closure
acceptance increased post survey. It is

interesting to note that trailside survey
results for seasonal trail closures was
accepted by only 56%, while pre survey
and post survey results were 65 and 79%,
respectively.
Visitor contacts and local media involvement
We had a total of 393 visitor contacts
(average nearly six visitor contacts per day)
while in the field, answering questions about
Prairie Rattlesnake ecology and other reptile
and amphibian species in the park, taking
reports of Prairie Rattlesnake dens and
presence locations, offering advice for
reducing Prairie Rattlesnake encounters in
community backyards, etc.
Our story was featured by 10 news stations
with a total of 16 stories including Fox news,
9News, ABC, CBS, 5280 magazine, Denver
Post, Littleton Independent News, Arvada
Press, Colorado Community Media, and
Lakewood Sentinel (Appendix F).

Our story was featured by 10 news stations with a total of 16 stories .
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