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Part I. Harvest During Roundups 

Organization of the Sharon Springs 
Roundups 

The annual Sharon Springs 
Rattlesnake Roundups for the years 2000 
and 2001 were structured similarly to those 
of previous years (Fitch, 1994, 1995). The 
event, which took place in mid-May of both 
years, consisted of two main areas, the 
midway and the snake pit. The midway was 
free to the public and consisted of food and 
craft vendors. Each year the midway also 
had some type of entertainment to attract 
people, particularly while the snake shows 
were not being performed. The 2000 
roundup boasted a professional chainsaw 
carver who carved multiple animals out of 
wood. At the end of the day, the carvings 
were auctioned off to the public and usually 
attracted large crowds. The 2001 roundup 
had a local country band that performed for 
the majority of the weekend. Along with the 
band, a disc jockey for the nationally 
syndicated country radio program, "The 
Conman", out of Denver, Colorado, was in 
attendance to sign autographs. He also acted 
as commentator for some of the snake 
shows. 

An admission fee of four dollars was 
charged to enter the area around the snake 
"pits". The major attraction was the large 
snake pit, a wooden and plexiglass 
enclosure, open on the top, with many 
prairie rattlesnakes (Crotalus viridis) on 
display. According to the roundup 
chairman, Judy Withers, most of the snakes 
were captured well in advance of the event. 
In both years, teams were hired to capture 
snakes in Graham County. Fitch (1995) 
reported this to be one of the main areas of 
collection in past years and suggested that 
collecting might occur at the same localities, 
possibly den sites, year after year. Over 300 
snakes were on hand in both 2000 and 2001. 

The pit also was open for any registered 
hunters to add their snakes. Many western 
diamondback rattlesnakes (Crotalus au·ox) 
were present in the pit, indicating that 
collections were made outside of the state, 
especially in 2001, which boasted a higher 
percentage of"diamondbacks". All of the 
snakes from the pit were sold to a 
commercial rattlesnake company from 
Colorado, whose owner was present both 
years. The company butchers the snakes 
and sells various novelty items derived from 
the snakes. 

There were bleachers surrounding 
the enclosure where spectators gathered to 
watch the daredevil feats of the ''Fangs and 
Rattles" team from Granbury, Texas. This 
team performed such feats as "the pyramid", 
where an individual holds one rattlesnake in 
each hand and one on his head. The team 
also demonstrated how one could safely 
walk through the middle of a rattlesnake. den 
without getting bitten. The team had added 
back into its repertoire the sleeping bag 
stunt, where a performer crawls into a 
sleeping bag containing several live rattlers. 
This stunt had been dropped from previous 
roundups for safety reasons (Fitch, 1995). 
During the show, a commentator entertained 
the crowd by talking about various aspects 
of the rattlesnake biology ranging from 
behavior to ecology. The commentators 
were generally roundup organizers, with the 
exception of"The Conman" at the 2001 
roundup. Snake shows were usually 
perfom1ed every hour. 

There also were other small 
enclosures under the tent near the snake pit, 
including one that housed several large 
western diamondback rattlesnakes for public 
viewing, and another that provided our team 
with an area to collect data on the prairie 
rattlesnakes. Our data collection provided 
entertainment and educational opportunities, 
with large groups gathering around 
throughout the day. In 2000, the 



co=entators mentioned our group at every 
show, which greatly increased the number of 
people interested in seeing our procedure. 
This was probably the most educational 
aspect of the roundup. People asked 
numerous questions ranging from the type of 
research we were conducting, to how to sex 
a snake. Unfortunately, in 2001 we were 
rarely mentioned and the crowds that 
gathered were noticeably smaller. 

In a far corner of the tent area, 
several snake species from Kansas were on 
display. These snakes included venomous 
and non-venomous species with proper 
labels on the cages. This presented an 
opportunity to educate the public about 
native Kansas species, however, the quality 
of education was lacking compared to past 
roundups. At no time did I notice any 
knowledgeable attendant available to answer 
questions or speak about the snakes. Many 
of these snakes were in extremely poor 
condition and appeared to be starved or 
emaciated from dehydration. Also, the 
video, "Snakes ... From the Ground Up", 
which had been on display in previous years 
(Fitch 1994, 1995), was not available in 
2000 or 2001. 

The final point of attraction was the 
butcher shop. Small lots of rattlesnakes were 
skinned, prepared, and sold for meat. Only 
the largest snakes were butchered, primarily 
western diamondbacks. We collected the 
viscera from butchered prairie rattlesnakes, 
making it possible to examine the ovarian 
follicles and alimentary tracts for food 
residues. 

In both years, we used two teams of 
four persons each to obtain age and size 
structure information. Groups of five to ten 
snakes were brought from the pit to our table 
by the Fangs and Rattles team. The snakes 
were first immersed in ice water to render 
them sluggish. They were then weighed to 
the nearest gram, snout-vent length, tail 
length, rattle string length, and the diameter 
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of each rattle segment were recorded, and 
the snakes were sexed by probing for or 
physically everting the hernipenes. Female 
snakes were palpated to detect and count 
yolked ovarian follicles. We did not study 
the fang cycle, which involves the shedding 
and replacement of fangs (Fitch, 1995). A 
numbered tag was tied to the base of the 
rattle of each snake that was processed. The 
snakes were then returned to the pit as part 
of the show. The tags allowed us to 
eliminate the possibility of measuring any 
snake more than once. One member of our 
team accompanied the butcher in the butcher 
shop;-so that the viscera from butchered 
snakes could be saved and matched with the 
data specific to those individuals. 

Results and Discussion 

Sex ratios, age classes. and size structures 

Our 2000 sample of 197 snakes 
consisted ofl 00 females and 97 males. In 
2001, we processed 180 snakes comprised 
of 83 males, 96 females, and one individual 
that lacked a tail entirely and consequently 
could not be sexed. The 2000 and 2001 
samples were the only ones out of six years 
in which the number of females was greater 
than the number of males (Figure 1). 

The rattle string provided a record of 
growth rate and a good estimate of the age. 
Klauber (1997) and Fitch (1994 and 1995) 
used the number of rattle segments and 
snout-vent length to extrapolate the 
approximate age in years of prairie 
rattlesnakes. Table 1 and 2 provide the 
number of rattle segments, snout-vent 
lengths, and weight for all snakes examined 
in the 2000 and 2001 samples, respectively. 
We used the age class specifications 
provided by Fitch (1995) to assign ages to 
individuals. The following are the size 
ranges and number of rattle segments that 
correspond to each age class (Fitch 1995): 



197-348 mm with 1 segment (button)= first year 
510-750 mm with 4,5 or six segments= second year 
720-950 mm with 7 or 8 segments= third year 
830-1015 mrn (less for females) with 9 segments 

= fourth year 
845-1050 mrn with 10, 11, or 11 segments= fifth or 

sixth year (males) 
815-965 nun with 10, 11, or 12 segments= fifth or 

sixth year (females) 
965-1138 mm with 13,14,15 or 16 segments= six to ten 

Of the 197 snakes in our 2000 
sample, 93 had complete rattle strings. The 
other 104 snakes lacked the natal button and 
often other rattle segments. Similarly, in 
2001 there were only 75 snakes with 
complete rattles and 122 with segments 
missing. Accordingly, we had to estimate 
the number of missing segments in order to 
accurately assess age structure. The number 
of missing rattle segments was determined 
from the width of the terminal segment as 
follows. The mean width of each rattle 
segment was calculated from individuals 
having complete rattle strings. Then a 95% 
confidence interval was calculated. The 
width of the terminal segment was compared 
to the 95% confidence limits to determine 
which segment it corresponded to most 
closely. For example, if the width of the 
terminal segment fell within the range of the 
fourth segment, we can be 95% certain that 
it is missing the natal button and two 
segments. The method worked well for all 
but the largest (and presumably oldest) 
individuals that had untapered, incomplete 
strings. Thus, the larger and older the snake, 
the less confidence we had in estimating the 
age. In addition, some segment widths were 
between categories of the confidence 
intervals and in these cases the closest 
interval was used. Tables 3, 4, 5, and 6 list 
the mean widths of rattle segments and 95% 
confidence intervals of males and females 
that possessed complete rattle strings in 
2000 and 2001. 

The 2000 sample consisted of 62 
second year snakes, 66 third year snakes, 20 
fourth year snakes, 3 7 snakes in their fifth or 
sixth years, and 12 snakes that are estimated 
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to be older than six years. Three of these 
oldest snakes were large and possessed 
untapered rattles, suggesting that they might 
be older than ten years (Fitch, 1995). The 
age classes represented in the 200 [_sample 
were similar, with 53 second year snakes, 81 
third year snakes, 15 fourth year snakes, 23 
fifth or sixth year snakes, and 5 snakes older 
than six. Two of the 5 snakes might have 
been ten years old or more. Figures 2 and 3 
show the distributions of males and females 
within these age classes for 2000 and 2001, 
respectively. The percentages of males and 
females that possessed specific numbers of 
rattle segments (complete or projected) in 
the 1995, 2000, and 2001 roundup samples 
are provided in Figures 4 and 5. In general, 
proportionately fewer older males and 
females were brought to the 2000 and 2001 
roundups compared to 1995. Similarly, 
Figures 6 and 7 provide the length
frequency distributions of female and male 
prairie rattlesnakes from the 2000 and 2001 
samples. These data arguably suggest a 
reduction in the number oflarger individuals 
between 2000 and 2001. Length-frequency 
data was not available from 1995 for 
comparison. Immature snakes are not 
represented in their natural ratios because 
state law and roundup regulations prohibit 
the collection of snakes less than 15 inches 
(382 mm) in length. 

Growth rates 

The rattle segments provide a record 
of the snakes growth (Fitch 1993, 1994, and 
1995). Tables 3 ,4,5, and 6 are based on 
measurements of complete rattles. 
Differences between the mean widths of 
each segment were used to estimate the 
growth of the snakes between sheds. Fitch 
(1995) combined the records for the sexes to 
calculate growth rate, and we have done the 
same for the 2000 and 2001 samples by 
calculating the weighted-mean widths 



between the sexes from Tables 3 and 5. 
Growth rates are shown as a percent of 
increase in segment width between the 
additions of each successive rattle segment. 
According to Fitch (1995), growth rates are 
not statistically different between males and 
females during growth of the first five rattle 
segments. After the fifth segment, males 
grew more rapidly and to larger size (Tables 
3-6). Accordingly, the reduction in the 
proportion of males we observed between 
1995 and 2000-01 would be expected in a 
harvest biased toward larger-sized 
individuals. 

The reproductive cvcle 

Kansas populations of the prairie 
rattlesnake reproduce on an annual basis 
(Fitch 1994, 1995). The extended warm 
season, compared to that of more northern 
latitudes, allows for faster lipid 
replenishment and therefore, greater average 
annual production compared to northern 
populations that can only reproduce on a 
biennial or triennial cycle (Macartney and 
Gregory, 1988). Presumably in Kansas 
mating occurs in the spring, immediate! y 
after emergence from hibernation. Shortly 
thereafter, yolked ovarian follicles can be 
detected by palpating the abdomen of 
reproductive females. Fitch (1995), reported 
the smallest follicles were estimated at 15 x 
20 mm and the largest were 35 x 23 mm. In 
2000, we compared our estimates of yolked 
follicles to the number contained in viscera 
obtained during the Sharon Springs 
Roundup. We tended to consistently 
underestimate the number of follicles 
(Tables 7 and 8). 

Fitch (1994 and 1995) reported 
gravid females comprised 75.4% of females 
examined in 1994, and 86.5% in 1995. In 
2000, we examined 100 females, of which 
57 contained follicles (57.0%) and in 2001, 
60 females of96 were gravid (62.5%). 
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These deviations from earlierreports could 
be the result of our inexperience. Another 
explanation might be that proportionately 
more small, pre-reproductive females 
comprised a population that was being 
selectively harvested for large individuals. 
Additionally, we observed 27 estimated 
second year snakes that contained yolked 
follicles. This contradicts previous work, 
which indicated that prairie rattlesnakes in 
this area typically become reproductively 
active in their third year (Fitch, 1998; 
Klauber 1997), but would not be unexpected 
in populations where older and larger 
individuals are selectively removed. Tables 
7 and 8 provide the number of gravid 
females in each age class, the associated 
snout-vent lengths, and estimated number of 
follicles per clutch for 2000 and 2001, 
respectively. These data do not conform to 
the pattern shown by Fitch (1995), where the 
mean number of follicles correlates 
positively to SVL. 

Food habits 

The 2000 and 2001 roundups 
provided only anecdotal information with 
regard to food habits. We examined the 
alimentary tracks of 21 snakes from the 
2000 sample and found no food items. Most 
snakes were extremely thin and starved by 
the time of the roundup. In 2001, no prairie 
rattlesnakes were butchered for meat; 
however, three large snakes had large bali in 
their digestive tracts and one of these snakes 
regurgitated an adult thirteen-lined ground 
squirrel (Spennophilus tridecemlineatus). 
This also was the primary prey item found at 
previous roundups (Fitch, 1992, 1993). 

Discussion and Recommendations 

The prairie rattlesnake has 
experienced substantial habitat loss due to 
cultivation of native prairie and the 
elimination of prairie dog colonies. 



However, many advocates of the 
co=ercialization of these snakes believe 
that this species exists in high population 
densities throughout the High Plains. If this 
was the case, then the maximum 300 or so 
snakes harvested annually for tlie Sharon 
Springs roundup would amount to a 
miniscule percentage of the total production. 
To quote Fitch (1995), "Information is 
acutely needed about their presence or 
absence in various habitat types, actual 
population densities, and the extent of their 
dependence on relict colonies of prairie 
dogs. Enlightened management cannot be 
practiced until such information is 
available." 

If we assume relative stasis in the 
amount of row crop agricultural lands in this 
region, then the major threat to area prairie 
rattlesnake populations is likely to be 
hunting at hibernacula where large 
aggregations of snakes over-winter. 
According to roundup organizers, the 
majority of the snakes come from a few 
groups that tend to focus on the same 
localities year after year. This harvest 
model could have a detrimental effect on 
local population size and structure by 
reducing the number oflarge and 
successfully reproducing individuals. Our 
data suggest a reduction in the size structure 
of these populations (Figures 6 and 7), 
assuming that the majority of the snakes are 
collected at the same locality. In addition, in 
the four previous samples from the roundup, 
males outuumbered females, comprising 
62% of the composite sample (Fitch, 1998). 
Our sex ratios were much closer to the 1:1 
birth ratio described by Klauber (1997) 
(Figure 1). This shift in the sex ratio from 
earlier reports might be explained by the 
disproportionate harvest of the largest size 
classes, which should have a 
disproportionate number of males based on 
earlier discussions of growth rate between 
the sexes. 
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Although specific reporting is 
apparently not required by each roundup 
participant, the relatively low number of 
snakes supplied to the pit by local hunters 
suggests that there are few aggregations of 
prairie rattlesnakes in the i=ediate area or 
in extreme western Kansas in general. 
According to roundup organizers most 
registered hunters contributed only one or 
two snakes to the roundup, and many 
couldn't find any snakes. This also supports 
the idea that this roundup has little effect on 
populations in the i=ediate area. However, 
attempts should be made to determine where 
"non-local" snakes are captured in order to 
determine what affects the harvests are 
having in these potentially, heavily exploited 
populations. 

Although we agree with Fitch (1995) 
that the practice of killing gravid females 
does not "conform with established 
principles of game management, and can 
only result in depletion of the population", 
releasing gravid females after the roundup is 
a difficult proposition. Landowners are not 
likely to be in favor ofthe return of these 
animals. In most cases trespass rights were 
granted only for the purpose of removing 
rattlesnakes. Releasing snakes on public 
land would probably have little effect if 
those limited areas were already at or near 
carrying capacity and could increase the 
potential for negative interactions with the 
general public. Perhaps the greatest long
term concerns are the potential loss of 
genetic integrity and the potential for disease 
transmission that might result from contact 
with, and release of females, from distinct 
geographic regions. More feasible solutions 
might include a reduction in the intensity of 
harvest in local areas. Traditional areas 
could be closed periodically to allow 
populations to recover if accurate locality 
information is available. Increasing the 
minimum length lirnif to 30 inches would 
protect some of the reproductively active 



females (a portion of age three females) 
encountered during hunts. Such 
conservative measures would reduce the 
likelihood of decimating prairie rattlesnake 
populations. 

To effectively manage exploited 
populations and evaluate the potential of 
new regulations, a protocol for annual data 
collection and analysis of roundup samples 
should be established. First, attempts should 
be made to gather locality information for 
all snakes brought to the roundup. This is 
most important for hunters or "teams" that 
collect large lots of snakes from a few 
localities. Minimally, the county of origin 
for all snakes should be known. Second, the 
sex, snout-vent length, rattle segment count, 
and the width of each intact rattle segment 
should be recorded from a random sample of 
150 snakes brought to each roundup. Only 
with these types of data can we effectively 
mom tor the demographics of these 
populations. 

One of the most important 
recommendations deals with opportunities to 
educate the public during the roundup. 
Fitzgerald and Painter (2000) stndied the 
value of the educational opportunities at 
several rattlesnake roundups. They found 
that 20% of spectators attended rattlesnake 
roundups for no other reason than to learn 
more about snakes. Unfortunately, tests 
indicated that spectators left the roundup 
with knowledge similar to what they came 
with, whether or not they attended any 
educational shows while at the roundup. In 
2000 and 2001, the quality of educational 
materials at the Sharon Springs Rattlesnake 
roundups was extremely poor. The 
commentators were uninformed and relayed 
inaccurate or misleading information, and . 
instilled a false sense of security in the 
crowd. An educational program of some 
sort should be available during the roundup 
to offset this misinformation. A good 
presentation of the snakes of Kansas, both 
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venomous and non-venomous with a 
knowledgeable attendant (from perhaps the 
Summer Naturalists Program, one of the 
interpreters from the state park system, or 
volunteers from the Kansas Herpetological 
Society) would be a positive addition. 
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Part II. Investigation within the 
Smoky Valley Ranch. 

Introduction 

The Smoky Valley Ranch is a 
16,800-acre shortgrass prairie preserve 
owned by the Nature Conservancy. It is 
located in southwest Logan County, Kansas 
(Tl3,14S, R 33W). The primary objective 
of the ranch is to restore and protect as much 
native shortgrass prairie as possible. Aside 
from being a wildlife sanctuary, the ranch is 
used for a variety of purposes, including 
bison and cattle grazing. The objectives are 
to integrate the natural grazing processes 
that once occurred on the native prairie, as 
well as to utilize the cattle and bison to 
generate revenue for the ranch. The 
majority ofthe ranch is grazed on a 
rotational basis. A small portion of the 
ranch is also leased for oil production. 
Many trails and fences divide the ranch to 
accommodate grazing and the maintenance 
of'wells. The ranch is continuous except for 
a patch of cultivated, pri vale land that is 
located in the center of the ranch, just north 
of the ranch house (Figure 8). 

Within this protected Nature 
Conservancy property we investigated the 
life history and habitat associations of 
prairie rattlesnakes in a shortgrass prairie 
ecosystem. The purpose of our investigation 
was to better understand the demographics 
ofunexploited prairie rattlesnake 
populations and gain insight into appropriate 
management objectives for the Kansas 
Department of Wildlife and Parks with 
regard to the Sharon Springs Rattlesnake 
roundup. The primary concerns were to 
establish the relative abundance, habitat 
association, and typical over-wintering sites 
of prairie rattlesnakes in the shortgrass 
prairie ecosystem. 

The vegetation on the Smoh.')' Valley 
Ranch was primarily shortgrass prairie and 
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soils were predominantly loamy and 
generally comprised of the illysses-Elkader 
and Ulysses-Colby soil complexes (USDA
SCS, 1986). The vegetational structure 
varied throughout the ranch depending on 
the bovid grazing regimen of each particular 
site, the degree of grazing by prairie dogs, 
and the proximity of the river. The Smoky 
Hill River winds through the southern 
portion of the ranch, but supported only 
ephemeral pools on the site. The riparian 
habitat that surrounded the river was 
comprised of plains cottonwood trees 
(Populus sargentii) and a few other tree 
species such as salt cedar (Tamarix aphylla), 
willow (Salix sp.) and russian olive 
(Elaeagnus migustifolia). The floodplain of 
the river was characterized by extremely 
sandy soils and supported a broad zone of 
sandsage prairie (Figure 8). The dominant 
vegetation of these areas consisted of sand 
sagebrush (Artemisia filifolia ), plains prickly 
pear ( Opuntia macrorhiza ), small soap weed 
(Yucca glauca), and various grasses, such as 
blue grama (Bouteloua gracilis), and 
western wheatgrass (Agropyron smithii). 

The dominant plant species of the 
. upland shortgrass prairie habitat were 
various grasses, primarily buffalo grass 
(Buchloe dactyloides) , blue grama 
(Bouteloua gracilis), sideoats grama 
(Bouteloua curtipendula), western 
wheatgrass (Agropyron smithii), japanese 
brome (Bromus japonicus), and bottlebrush 
squirreltail (Sitanion hystrix), together with 
a wide variety of forbs, such as small 
soapweed (Yucca glauca), broom 
snakeweed (Gutien·ezia sarothrae), texas 
croton (Croton texensis), and patagonian 
plantain (Plantago patagonica). Several 
black-tailed prairie dog (Cynomys 
ludovicianus) colonies were scattered 
throughout the ranch within the upland 
shortgrass prairie. Figure 8 indicates the 
locations and relative sizes of these colonies 
when they were mapped in 1999. Many of 



these towns appear to have increased in area 
since 1999. These more heavily grazed 
areas were dominated by co=on sunflower 
(Helianthus anuus), snow-on-the-mountain 
(Euphorbia marginata), russian thistle 
(Sa/sola iberica), and kochia (Kochia 
scoparia), as well as the grass and forb 
species listed above. 

The topography of the ranch is 
relatively uniform with slightly sloping hills. 
However, there are several small 
outcroppings of Niobrara limestone 
throughout the ranch and in the center of the · 
ranch there is an abandoned limestone 
quarry. The quarry area consists of several 
large piles oflimestone, with a substrate 
made up almost entirely of limestone. The 
quarry outcrops are easily recognized by 
their steep, rocky sides and jagged 
formations, particularly on the west-facing 
slopes. 

Materials and Methods 

Effort in the field was categorized 
and quantified into time spent searching on 
foot and time spent searching by vehicle. 
The time spent on foot included general 
surveys and time spent searching for and 
tracking individuals equipped with radio 
transmitters. Individual localities of each 
encounter with each individual species were 
recorded using a Garmin 12 Global 
Positioning System (GPS) handheld unit. 
Each locality was then plotted on a basemap 
using Arc View Geographic Information 
System (GIS) software (Figures 8 and 9). 
Data for the basemap was acquired from 
The Nature Conservancy. 

A variety of collecting techniques 
were used to determine species richness, 
observable abundances, and the habitat 
preferences of amphibian and reptile species 
on the ranch. The most co=on technique· 
used was the visual encounter survey (VES). 
A VES is one in which researchers search 
the area on foot or a transect by vehicle. 
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Surveys included searching the ground, 
water, vegetation, rocks, and burrows. 
Aquatic habitats were searched by walking 
the banks of the pools along the Smoky Hill 
River and its tributaries, as well as aquatic 
habitats created by stock tank overflow. 
Aquatic turtles were identified by sight, 
using both the unaided eye and binoculars. 
On one occasion we seined one of the more 
permanent tributary pools for turtles and 
amphibian larvae. 

Audio surveys of amphibian 
breeding choruses also were used 
particularly at night after periods of rain. 
These audio surveys were done by vehicle 
and were included in the time searching by 
vehicle. We walked along stream and pool 
banks to determine the locations and 
distributions of calling frogs. 

The surveys by vehicle were 
conducted by driving the maintained sand 
roads on the western and southern 
boundaries of the ranch, the sand road in the 
center of the ranch that leads to the ranch 
house, the numerous interior trails that wind 
throughout the ranch, and driving through 
open pastures with an emphasis near prairie 
dog towns. A 1.5 million candle-power 
spotlight was used to aid searches at night. 

Ten drift fences were placed 
throughout the ranch during the 2001 field 
season (Figure 8). Each fence was 33.33 
meters long with wooden stakes every 3.33 
meters. At each end was a large funnel trap 
constructed of 0.64-cm square hail screen. 
The localities of each drift fence/funnel trap 
array were chosen based on accessibility and 
habitat diversity. The traps were numbered 
and their localities plotted using the GPS 
handheld unit. these localities were then 
plotted on the basemap of the ranch using 
Arc View GIS to show precise localities and 
surrounding habitats. Traps were checked 
daily. Travel among trap sites was included 
in vehicle search time. 
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An index of the relative abundances 
of the herpetofauna of the ranch was created, 
based on all observations and trapping 
success (Table 9). The relative abundances 
were indexed by the number of encounters 
of each species within each major habitat 
type. One encounter was equal to at least 
one observed or captured individual per 
habitat type each day. The abundances were 
indexed as follows: 0 =no encounters, 1 = 
single encounter, 2 = 2-4 encounters, 3 =5-9 
encounters, 4 = 10 or more encounters. 
Observations were divided by effort within 
four major habitat types. "Shortgrass" refers 
to typical shortgrass prairie (grazed or 
ungrazed) and includes prairie dog towns. 
"Smoky Hill River" includes the river 
channel, as well as the associated riparian 
zone. "Sandsage" refers to the sandy 
floodplain of the river dominated'by sand 
sagebrush. "Outcrops" refers to the quarry 
and the small, Niobrara limestone 
formations scattered throughout the ranch. 
The average relative abundance value from 
the.Jour major habitat categories was 
calculated to estimate the relative abundance 
throughout the entire ranch. 

Radiotelemetrv 

Four prairie rattlesnakes were 
implanted with 30 gram radio transmitters 
(Wildlife Materials, Inc.) on 12 October, 
2000. These and subsequent implantations 
were performed at the Animal Health Center 
in Hays, Kansas. With the aid of Dr. Jessica 
Braun, D.V.M., we anesthetized the snakes 
using isofluorine gas administered through a 
plastic tube. We then surgically implanted 
the transmitters at approximately 75% of the 
SVL. The transmitters of the four snakes 
implanted in 2000 were placed directly into 
the peritoneal cavity. The. whip antennae 
were imbedded subcutaneously using a 16-
gauge hypodermic needle. The incision was 
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sterilized, sutured shut, and then glued 
together with skin glue. 

In 2001, seven rattlesnakes were 
captured and implanted with 
radiotransmitters. The snakes were 
implanted at different times, depending on 
the date of the capture. These snakes were 
implanted with 5.5 gram transmitters 
purchased from Stephen F. Austin State 
University in Nacogdoches, Texas. These 
transmitters were implanted subcutaneously 
along the ventral surfaces of the snakes. 
The rest of the procedure was the same as 
described above. The snakes were then kept 
under observation for a few days before 
being released at the point of capture. 

The snakes were located using a 
TRX 1 OOOS tracking receiver and a 3-
pronged yagi antenna (Wildlife Materials, 
Inc.). The receiver operated on frequencies 
ranging from 150.000 to 150.999 MHz. The 
transmitters had frequencies at least 0.018 
MHz apart to avoid mixed signals. 
Locations of each successfully relocated 
individual were recorded using a GPS unit. 
The time of each relocation and the physical 
description of the sites also were recorded. 
Site descriptors included substrate 
characteristics, aspect, and dominant 
vegetation. Major substrate classes 
consisted of the following: rodent burrow, 
large rock (immovable), medium rock (36 
inches), small rock, rock crevice, road, open 
grass, and mixed foliage. 

Results and Discussion 

We spent two field seasons at the 
Smoky Valley Ranch. The first field season 
was from 26 June to 3 November 2000, and 
the second was from 25 April to 5 
November 2001. During the 2000 field 
season we spent 18 days and 12 nights on 
the ranch, and 48 days and 25 nights were 
spent on site in 2001. During this time, we 
spent a total of 2 7 5 person-hours on foot and 



a total of 100.75 veillcle-hours. We 
encountered 27 individual prairie 
rattlesnakes and two neonate aggregations 
comprised of8 and 12 neonates, 
respectively. Twenty of the 27 snakes were 
measured and sexed. Tills sample was 
comprised of three females (all gravid) and 
1 7 males. Figure 1 0 provides the size 
distribution of rattlesnakes collected at the 
Smoky Valley Ranch in 2000 and 2001. 
Records for the sexes were combined, since 
only three were females. Neonate 
aggregations were not included, since they 
were not measured and all were found using 
radiotelemetry. All the neonates were in the 
same size class. 

In the 100.75 veillcle-hours of effort, 
we observed 15 of the 27 rattlesnakes 
(55.6%). Nine of these rattlesnakes were 
found on roads that surround the ranch, 3 
were found on the center-ranch road, and 3 
were found driving on interior trails and 
through pastures. Four of the 27 snakes· 
found on roads had been killed by veillcles. 
Nine rattlesnakes (33.3%) were observed 
willie searching by foot (VES). Catch per 
unit effort was equivalent to 0.03 snakes per 
person hour of searching. 

In 558 trap-nights (one funnel trap 
per night), we captured 62 individual 
ampillbians and reptiles. Of these 62, only 
three (4.8%) were rattlesnakes. These three 
rattlesnakes captured in traps represent 
11.1% of the rattlesnakes observed. 

Prairie rattlesnakes exhlbited little 
habitat preference on the Smoky Valley 
Ranch. As in eastern Colorado, prairie 
rattlesnakes appeared to use a wide variety 
of habitats (Hammerson, 1999). The 27 
individual observations indicated that 
rattlesnakes appear to be relatively evenly 
distributed throughout the ranch (Figure 11 ). 
Collins (1993) and Klauber (1997) 
suggested that prairie rattlesnakes were most 
dense in prairie dog towns and rocky areas, 
particularly during the spring and fall. Both 
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of these habitat types occurred on the 
Smoky Valley Ranch. However, no such 
difference in habitat preference or snake 
density was observed in 2000 or 2001. 

Eight rattlesnakes were observed in 
typical shortgrass prairie on the ranch, 
including the only two found in or near 
prairie dog towns. One of the snakes found 
in a prairie dog town was a gravid female 
that remained there the entire active season. 
Tills was one of only four snakes implanted 
with a radio transmitter and tracked long 
enough to accumulate meaningful 
information. Tills individual was located 
nine times and she gave birth to 12 young 
inside a prairie dog burrow. The second 
snake found near a prairie dog town was an 
adult male that was first observed crossing a 
trail on the perimeter of a prairie dog town. 
After implantation with a radio transmitter 
and release, it spent three to four weeks in or 
near the prairie dog town. After its first 
post-release ecdysis, the snake moved 430 
meters from the prairie dog town into an 
adjacent pasture. Tills pasture was ungrazed 
and had dense stands of common sunflower 
(Helianthus anuus) and koc!ria (Kochia 
scoparia). The snake was located five times 
within tills area and then lost for the 
remainder of the study. 

The six remaining prairie 
rattlesnakes were observed inside the ranch 
but not associated with prairie dog towns. 
One individual was a gravid female that was 
first observed in a grazed pasture. It 
immediately retreated down a rodent burrow 
when disturbed and was captured by 
excavating the burrow. After implantation 
and release, it remained near the site of 
capture, moving a maximum of 64 m over a 
five-week period. During tills time, it shed 
its skin once and gave birth. The neonates 
were never observed. The majority of its 
time was spent in or near large networks of 
rodent burrows in an ungrazed area of dense 
Japanese brome (Bromusjaponicus). The 



snake was often observed sunning at the 
entrance of a burrow, into which it quickly 
retreated. At other times it was observed 
coiled beneath matted grass. After giving 
birth, it moved 316 m to a similar area in the 
same pasture. The snake remained there for 
the rest of the active season. Its behavior 
was similar to that at the previous localities. 
This snake was located a total of 12 times 
over approximately a three month period. 

The only other intensively tracked 
prairie 'rattlesnake was a large male, first 
captured crawling at the northern edge of the 
ranch, between a grazed pasture just south of 
the quarry, and private land that was 
ungrazed. It was tracked from August 2 to 
September 12, 2001 and was located seven 
times. For the first two weeks, the snake 
moved short distances within the disturbed, 
ungrazed pasture. The snake was observed 
several times in or near rodent burrows. It 
was often active, particularly at dusk, but 
would quickly retreat down rodent burrows. 
Dnring the day, it would remain inside these 
burrows. The snake shed once duririg this 
time. The snake then moved 550 minto 
ranch property and south of the previous 
locations. The habitat was similar, ungrazed 
with vegetation characteristic of disturbed 
areas. The snake remained there for five 
days and then moved 370m across a road 
into the grazed pasture south of the quarry. 
The snake was located inside an abandoned 
plains pocket gopher (Geomys bursarius) 
burrow, which also was occupied by a 
female prairie rattlesnake and eight 
neonates. The neonates were basking in an 
aggregation at the entrance of the burrow. 
The female would occasionally be seen at 
the entrance, while the male was active in a 
network of tunnels. The male was last 
located 12 days later, 357m from the 
burrow and back in the private land across 
the road. 

Of the 15 snakes that were observed 
by vehicle, three were found active on 
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interior trails. One of these snakes was 
previously mentioned. The second was a 
medium-sized adult male that was observed 
crawling at night in grazed grass near some 
chalky breaks. This locality was in close 
proximity to a large prairie dog town and to 
sands age prairie. The other rattlesnake was 
a large male observed at dusk crawling in 
grazed grass at the top of the quarry area. 
The snake was implanted with a radio 
transmitter but relocated ouly twice. 

Three rattlesnakes were encountered 
on the maintained c.entral road that leads to 
the ranch house (Figure 9). One of these 
individuals was dead on the road (DOR). 
Another was a large male that was first 
located in the center of the ranch. It was 
implanted with a transmitter, released, and 
relocated ouly once. The transmitter was 
recovered in a rodent burrow near the 
transition between shortgrass/sandsage 
vegetation types. 

A total of nine rattlesnakes were 
encountered on the maintained roads that 
border the ranch to the north, west, and 
south (Figure 9). Three of these snakes 
were DOR. The adjacent habitats consisted 
primarily of grazed shortgrass prairie on the 
ranch side, and a variety of CRP, cultivation, 
and grazed pastures on the other sides. One 
ofthe snakes was implanted with a 
transmitter and tracked for a short time. It 
left the ranch and was located twice, moving 
further into an adjacent CRP pasture and 
was lost for the remainder of the study. 

Only one prairie rattlesnake was 
encountered by walking through the 
sandsage prairie. However, sandsage was 
adjacent to the locations where two of the 
snakes encountered on the west road were 
located (Figure 9). 

Six prairie rattlesnakes were 
encountered at the quarry. One of these 
snakes was coiled at the base of a large rock. 
Another was a gravid female found 
underneath a medium-sized rock. Two of 



the others were found active, one of which 
was on limestone substrate in the middle of 
the major quarry area, and the other snake 
that was described earlier, was on a trail in 
the vicinity of the quarry. The fifth snake 
observed at the quarry was apparently 
emerging from its hibernaculum within the 
rock pile. This snake is discussed in more 
detail later in the manuscript. The sixth 
snake encountered at the quarry was also 
observed early in the spring emerging from 
its over-wintering site. It was coiled at the 
entrance of a large hole in the rocks at one 
of the small limestone outcroppings. It is · 
also discussed in more detail later in the 
manuscript. 

Ove1wintering: Potential for Communal 
Denning 

Klauber (1997) summarized the 
evidence that indicated that prairie 
rattlesnake populations at greater latitudes 
and high altitudes have the highest 
propensities for communal denning, whereas 
southern populations tend to take advantage 
of any available hole or crevice. Kansas 
appears to be in the transition zone where 
both of these behaviors are observed. 
Prairie rattlesnakes in eastern Colorado and 
western Kansas are koown to form large 
communal dens, particularly in prairie dog 
towns and south-facing rock outcrops 
(Collins, 1993; Fitch, 1998; Hammerson, 
1999; Klauber, 1997). Prairie rattlesnakes 
on the Smoky Valley Ranch appear to 
hibernate primarily as individuals rather 
tl1an in aggregations. 

The Smoky Valley Ranch contains 
several active prairie dog colonies scattered 
throughout the ranch (Figure 8). We 
observed no evidence of communal denning 
in any ofthese prairie dog towns in 2000 or 
2001. Prairie rattlesnakes generally emerge 
from hibernation from mid-April to mid
May. They then return to these den sites in 
mid to late September. Adults typically use 
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the same den sites year after year 
(Hammerson, 1999; Klauber, 1997). Once 
they have returned to their den site, they 
remain active near this site until late October 
or early November. In areas where snakes 
over-winter in large groups, hundreds of 
snakes can be observed at these times 
(Klauber, 1997). Klauber (1997) also found 
that snakes that were observed crawling 
during September often led researchers to 
den sites. 

During my 2000 field season, only a 
single rattlesnake was observed after the 19th 
of August. On October l51

h, I observed an 
adult male active along the perimeter of a 
prairie dog town. Its activity patterns 
suggested that this snake was near its den 
site (Hammerson, 1999; Klauber, 1997). 

In 2001, only two rattlesnakes were 
observed in prairie dog towns. The first 
snake was a gravid female captured in a drift 
fence/funnel trap array on June 28. This 
snake was implanted with a radio transmitter 
and released near the point of capture. The 
snake remained in or near the same prairie 
dog burrow until it gave birth to 12 neonates 
in early September. The female remained 
with the young for seven days and then 
began to disperse. On subsequent dates she 
was found near several burrows, all within a 
short distance of one another. On October 
22 and again on November 5, the snake was 
observed sunning at the entrance of the same 
burrow. This was assumed to be the over
wintering site. The second snake that was 
observed in a prairie dog town was a male 
that only remained in the town for a 
relatively short time. No observations were 
made on this snake after the 151 of 
September. 

The quarry area appeared to be a 
good area for communal denning. The rock 
outcrops are large and there were numerous 
crevices and holes that appeared to go deep 
into the hillside. Only one individual was 
captured in the spring of the 2001 season. 



This adult male was inactive just inside a 
large hole on the west-facing slope on April 
8th. The early date suggested that this was 
the over-wintering site for the snake. 

On May 8th two snakes were 
observed. The first was on the top of a 
small rock outcrop. It was observed sunning 
at the entrance of a large hole in the outcrop. 
It quickly retreated into the hole and was 
never observed again. It was assumed that 
this was the over -wintering site. Later in the 
same day, a small rattlesnake was observed 
just outside the ranch in shortgrass prairie. 
The snake was coiled underneath an old car. 
I observed no burrows in this area and no 
over-wintering sites were evident. No other 
rattlesnakes were observed until the 28th of 
June. 

Only one other rattlesnake was 
observed late in the active season. This was 
another gravid female that was captured on 
July 11 and implanted with a radio 
transmitter. Tills snake also remained in the 
same general area until she gave birth. The 
snake was first observed in grazed 
shortgrass prairie. It soon moved to an area 
of dense Japanese brome grass (Bromus 
japonicus), where there was an abundance 
of vegetative cover and rodent burrows. 
After giving birth at the beginning of 
September, the snake moved a short distance 
to a similar area of dense brome and · 
remained near a rodent burrow. It was 
observed at this locality at the end of 
October and into November; It was 
assumed that the snake over-wintered in the 
rodent burrows. 

. Our data and observations suggest 
that prairie rattlesnakes on the Smok-y 
V alley Ranch generally over-winter 
individually, wherever there is suitable 
shelter. This includes rock crevices, prairie 
dog burrows, and other small mammal 
burrows. The quarry might not be utilized 
as a communal denning site because very 
little of the outcrop faces south. Snakes are 
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generally attracted to south-facing outcrops 
because the outcrops shelter the snakes from 
the north winds (Klauber, 1997). In 
addition, the majority of burrows in the 
prairie dog towns within the Smoky Valley 
Ranch are occupied. Klauber (1997) 
observed that large numbers of rattlesnakes 
caused prairie dogs to move their colonies 
and that rattlesnakes had a tendency to use 
abandoned burrows. 

Summarv and Conclusion 

We consider prairie rattlesnakes to 
be common on the Smoky Valley Ranch. 
From our relative abundance index for all 
amphibian and reptile species that occur on 
the ranch (Table 9), we consider those 
species with average relative abundance 
values of"2" or above relatively common. 
Those species with average values lower 
than "2" are considered relatively 
uncommon. However, these species might 
be locally abundant in particular habitat 
types (Table 9). Obviously, the index is 
biased by the amount of search effort for a 
particular species. We certainly were 
focused on prairie rattlesnakes. The 
observation that only 4% of the species 
captured in the drift fence I funnel trap 
arrays might be more indicative of what 
appeared to be low abundance in this 
shortgrass prairie rangeland. An alternative 
hypothesis for this low percentage might be 
a tendency of rattlesnakes to avoid being 
trapped by this method. However, we 
believe this is unlikely. 

Our data indicated that the prairie 
rattlesnake shows little habitat preference on 
the Smoky Valley Ranch. Our data support 
Collins (1993) and Hammerson (1999) 
suggestion that prairie rattlesnakes prefer 
areas with numerous mammal burrows, 
including those ofblack-tailed prairie dogs, 
plains pocket gophers, and kangaroo rats 
(Dipodomys ordii). On the Smoky Valley 

· Ranch, prairie rattlesnakes were observed in 



all habitat types, as long as burrows were 
present. The burrows probably provided 
shelter for thermoregulation and predator 
avoidance while ensuring an adequate 
supply of the prey. 

The major habitat types that we have 
designated were not equally surveyed. 
Emphasis was placed on areas where we 
thought observing a rattlesnake was likely 
and searching effort would be the most 
efficient. For example, the habitat 
designated as sandsage prairie was difficult 
to search and only searched on a few 
occasions. This was because dense 
vegetation made searching large areas 
difficult with only two persons. In contrast, 
searching prairie dog towns and grazed 
shortgrass allowed more area to be searched 
per unit of time, since our area of 
observation was not as limited. 

The localities of the drift 
fence/funnel trap arrays (Figure 8) were 
placed to accommodate most of the ranch 
area, accessibility, and to avoid conflict with 
cattle and bison. However, cattle rubbed 
and broke several of the fences and also 
trampled several of the traps. 

Only four of the 11 rattlesnakes that 
were implanted with radio transmitters were 
tracked long enough to provide meaningful 
data on habitat use and movement. The four 
snakes implanted in the fall of 2000 all died 
within a few weeks of release. This was 
likely due to a combination of transmitter 
size, surgical technique, and the season of 
release. We believe that these snakes were 
released too late in the active season to 
properly recover from surgery. 
Temperatures at this time were probably not 
ideal for proper thermoregulation during the 
healing process and snakes probably died 
from infection at the site of incision. This 
certainly was the fate of one individual. 

The use of smaller transmitters and 
earlier implantation for the seven snakes in 
2001 was successful. However, signals 
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from three of these snakes were only 
received a few times. The cause of the loss 
of signals was unknown but might be related 
to either predation on the snake, failed 
transmitters, or large movements by the 
snakes to areas out of the range of the 
receiver. At the time of purchase, the 
transmitters were constructed to provide a 
range of up to 805 meters. This was 
certainly not the case. Most transmitters had 
a range of only a small fraction of this 
distance. Regardless, in each case, 
significant efforts were made to locate the 
signals. 

The apparent lack oflarge 
aggregations of over-wintering rattlesnakes 
could be a function of a low rattlesnake 
density on the ranch. Only 27 rattlesnakes 
(not including neonate aggregations) were 
observed or captured on the ranch in 2000 
and 2001. This suggests a much lower 
density than expected. Klauber (1997) 
observed few individuals in the surmner and 
then large numbers during the fall "laying 
out" period, where the snakes are found near 
their winter dens. Consequently, 
observations made during these different 
seasons might suggest complete! y different 
abundances. In areas where the snakes do 
not utilize communal dens, their observable 
abundances could be misleading. Clearly a 
longer term study that included areas with 
co=unal den sites and areas without would 
provide a much better insight into the 
abundances, size structures, and habitat 
associations of prairie rattlesnakes in the 
shortgrass prairie ecosystem. 
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Table 1. Mean snout-vent length and weight of prairie rattlesnakes with each number of rattle segments (complete or 
projected) from the 2000 roundup sample. Values are expressed as mean +/- standard error, with ranges in parentheses. 

I FEMALES ,- MALES I 

Numoeror 
rattle 

segments N Snout-vent length (mm) weight (g) N Snout-vent length (mm) weight (g) 
4 2 537 +/- 4.0 (533-541) 120 +/-4.0 (116-124) 1 770 331 
5 20 628 +/- 12.2 {515-736) 192 +/-12.3 {102-318) 13 627 +/-11.8 (585-742) 208 +/- 22.4 (140-452) 
6 19 728 +/- 16.5 (635-867) 300 +/- 26.9 {152-474) 12 670 +/- 6.8 (629-702) 229 +/- 7.9 (192-290) 
7 18 826 +/- 13.6 {750-965) 442 +/- 24.0 (232-678) 19 792 +/- 13.4 (675-880) 363 +/-18.7 (212-490) 
8 10 828 +/-16.8 (741-895) 440 +/- 33.5 (290-636) 13 822 +/- 13.1 {7 40-891) 393 +/- 17.7 (286-492) 
9 10 846 +/- 13.0 {756-889) 445 +/- 46.3 {250-614) 5 872 +/- 15.9 (833-923) 453 +/-16.5 (420-511) 

10 8 858 +/- 15.8 (776-914) 459 +/- 40.5 (326-698) 12 884 +/-15.8 (810-1010) 500 +/- 24.8 (340-612) 
11 4 794 +/- 23.0 {757 -832) 341 +/- 23.3 (291-400) 7 889 +/- 27.0 {789-975) 527 +/- 39.8 (360-690) 
12 6 864 +/- 9.4 (834-896) 454 +/- 28.0 {334-504) 5 923 +/- 24.3 (845-967) 575 +/- 29.8 (483-630) 

13+ 3 882+/- 20.7 (858-92:3)_ 549 +/- 69.2 {462-686) 10 950 +/- 23.2 (844-1076) 631 +/- 40.6 (440-862) 

Table 2. Mean snout-vent length and weight of prairie rattlesnakes with each number of rattle segments (complete or 
projected) from the 2001 roundup sample. Values are expressed as mean +/- standard error, with ranges in parentheses. 

I FEMALES ·- -- -~- MALES I 

Number of 
rattle 

segments N Snout-vent length (mm) weight (g) N Snout-vent length (mm) we.!g_hU9!_ 
4 1 523 90 2 569 +/- 80.0 (489-649) 146 +/- 56.0 (90-202) 
5 9 655 +/- 18.4 (590-730) 209 +/- 21.8 (140-300) 13 636 +/- 1 0.1 {585-689) 204 +/- 8.5 (146-240) 
6 18 697 +/- 10.2 (582-769) 252 +/- 13.1 {125-344) 13 704 +/- 15.4 (610-774) 250 +/- 13.0 (170-320) 
7 25 77 4 +/- 12.8 {590-867) 380 +/- 14.9 (244-490) 6 791 +/- 14.4 (735-827) 373 +/- 29.1 (290-480) 
8 23 794 +/- 11.6 (672-903) 402 +/- 24.8 {190-735) 14 831 +/-13.0 (742-916) 442 +/- 17.5 {330-560) 
9 7 801 +/- 12.1 (760-837) 414 +/- 28.7 (350-524) 17 843 +/- 12.2 (760-922) 431 +/-17.6 (310-545) 
10 4 843 +/- 4.1 (834-850) 468 +/- 40.0 (352-530) 9 924 +/- 14.2 {867-1010) 569 +/- 44.1 (430-860) 
11 - - - 5 913 +/- 16.4 {861-941) 574 +/- 67.9 (310-680) 
12 5 918 +/- 14.5 (880-967) 576 +/- 74.2 {350-782) 2 955 +/- 21.0 (934-976) 618 +/- 7.5 {610-625) 

' 13+_ 1 885 500 
-· 

2 1002 +I- 11.5 {990-1 013) 659 +/- 49.0 (61 0-708) 
--· --------· -- -



Table 3. Sizes of successive rattle segments of males from the 2000 roundup 
sample. Values are expressed as mean+/- standard error. 95% confidence 
limits are the ranges within which the segment widths will fall 95% of the time. 
Refer to text for calculation. Growth rates are shown as a percent of increase in 
segment width between the addition of each successive rattle segment. This 
increase is assumed to be proportional to the increase in snout-vent length. 
Growth records are combined for BOTH sexes. 

Chronology Mean width 95% confidence 
of segments N (mm) Range (mm) limits (mm) 

first (button) 37 5.25 +/- 0.11 3.55. 6.80 5.02. 5.48 
second 37 6.65 +/- 0.13 5.48. 8.97 6.38. 6.92 
third 37 7.98 +/- 0.17 6.39 ·10.34 7.64. 8.32 
fourth 37 9.57 +/- 0.16 7.46-11.58 9.24. 9.90 
fifth 36 11.01 +/-0.17 8.40 ·12.97 1 0.67 . 11.35 
sixth 27 11.82 +/- 0.17 9.81 -13.19 11.48-12.16 
seventh 19 12.84 +/- 0.20 11.01 -14.31 12.43 • 13.25 
eighth 9 13.16 +/- 0.29 11.91 -14.63 12.48 • 13.84 

Table 4. Sizes of successive rattle segments of females from the 
2000 roundup sample. Values are expressed as mean +/- standard 
error. 95% confidence limits are the ranges within which the 
segment widths will fall 95% of the time. Refer to text for calculation. 

Chronology Mean width 95% confidence 
of segments N (mm) Range (mm) limits (mm) 

first (button) 56 5.31 +/- 0.05 4.37. 6.50 5.20. 5.42 
second 56 6.59 +/- 0.09 5.24. 8.78 6.40. 6.78 
third 56 7.97 +/- 0.13 6.08-10.80 7.72. 8.22 
fourth 56 9.51 +/- 0.12 7.38 ·11.57 9.28. 9.74 
fifth 54 10.75+/-0.11 9.02. 12.46 10.52-10.98 
sixth 36 11.59 +/- 0.35 10.10 ·14.40 1 0.88 • 12.30 
seventh 20 12.40 +/- 0.19 11.02. 14.26 12.00 ·12.80 
eiqhth 8 12.47 +/- 0.20 11.30 ·13.20 12.00 -12.94 

%increase 

20.1 
17.1 
16.4 
12.2 
7.1 
7.3 
1.7 



Table 5. Sizes of successive rattle segments of males from the 2001 roundup 
sample. Values are expressed as mean+/- standard error. 95% confidence 
limits are the ranges within which the segment widths will fall 95% of the time. 
Refer to text.for calculation. Growth rates are shown as a percent of increase 
in segment width between the addition of each successive rattle segment. 
This increase is assumed to be proportional to the increase in snout-vent 
length. Growth records are combined for BOTH sexes. 

Chronology Mean width 95% confidence 
of segments N (mm) Range (mm) limits (mm) 
first (button) 27 4.86 +/- 0.15 3.1-6.1 4.56-5.16 
second 27 6.03 +/- 0.16 3.2-7.2 5.73-6.33 
third 27 7.61 +/- 0.19 5.3-9.8 7.21 • 8.01 
fourth 27 9.18 +/- 0.19 6.3-10.7 8.78- 9.58 
fifth 26 10.65 +/- 0.19 8.3- 12.4 10.25-11.05 
sixth 16 11.71 +/-0.24 10.0 -12.9 11.21-12.21 
seventh 6 13.42 +/- 0.42 11.4-14.3 12.32. 14.52 
eighth 5 13.40 +/- 0.41 12.2- 14.5 12.30-14.50 

Table 6. Sizes of successive rattle segments of females from the 
2001 roundup sample. Values are expressed as mean +/
standard error. 95% confidence limits are the ranges within 
which the segment widths will fall 95% of the time. Refer to text 
for calculation. 

Chronology Mean width 95% confidence 
of segments N (mm) Range (mml limits (mm) 
first (button) 48 4.63 +/- 0.12 3.0-6.0 4.43-4.83 
second 48 5.93 +/- 0.12 3.7-8.8 5.73-6.13 
third 48 7.36 +/- 0.16 3.7. 9.9 7.06-7.66 
fourth 48 8.98 +/- 0.13 7.3-10.5 8.68-9.28 
fifth 47 10.24 +/- 0.14 8.0 -"12.5 9.94-10.54 
sixth 39 11.22 +/- 0.14 9.4-13.2 10.92-11.52 
seventh 24 11.90 +/- 0.21 9.9 -14.2 11.50-12.30 
eiqhth 8 12.03 +/- 0.30 10.9-13.2 11.33-12.73 

%increase 

21.0 
19.9 
17.6 
12.8 
8.6 
6.9 
2.8 



Table 7. Number of gravid females in each age class, with 
associated snout-venth length (SVL) and number of 

follicles. The standard error is given for the mean number 
of follicles. Follicle numbers were estimated by palpation. 

Estimated Mean SVLand Mean# 
Age (Yrs) N Range (mm) follicles Range 

2 15 679 (611-767} 5.5 +/- 0.6 2-9 
3 25 827 (750-965} 8.2 +/· 0.9 3-21 
4 7 860 (836-889} 12.4 +/- 2.1 3-21 

5,6 8 865 (824-914} 9.4 +/· 2.5 2-22 
6+ 2 890 (858-923) 5.5 +/· 3.5 2-9 

Table 8. Number of gravid females in each age class, with 
associated snout-venth length (SVL) and number of 

follicles. The standard error is given for the mean number 
of follicles. Follicle numbers were estimated by palpation. 

Estimated Mean SVLand Mean# 
Age {Yrs) N Range (mm) follicles Range 

2 12 715 (684-750} 5.8 +/- 0.6 3-10 
3 39 790 (685-903) 8.4 +/- 0.5 4-13 
4 2 832 (826-837} 7.5 +/- 2.5 5-10 

5,6 6 877 (834·922} 9.8 +/- 1.5 6-15 
6+ 1 885 4.0 4 



Table 9. Index of Relative Abundances of the Herpetofauna of the Smoky Valley Ranch by Habitat Type. 

One encounter is equal to at least one observed or captured individual per habitat type per day. Individuals were encountered 
searching by fool, searching by vehicle, and in drift fence/funnel trap arrays. See figure X for habitat descriptions and trap 
array locations. The abundances are indexed as follows: 0 = no encounters, 1 = single encounter, 2 = 2-4 encounters, 3 = 5-9 
encounters, 4 = 10 or more encounters. The column labeled "Avg. SVR" gives an average relative abundance value for the 
four major habitat types. 

Common Name Scientific Name Shortgrass Smoky Hill River Sandsage Outcrops Avg.SVR 
Six-lined Racerunner Cnemidophorus sexlineatus 4 4 4 4 4 
Prairie Lizard Sceloporus undulatus 4 2 4 4 3.5 
Woodhouse's Toad Bufo woodhousii 4 3 2 4 3.25 
Lesser Earless Lizard Holbrook/a maculata 2 1 4 4 2.75 
Plains Garter Snake Thamnophis radix 3 4 1 2 2.5 
Ornate Box Turtle Terra_]J_ene ornata 4 2 1 1 2 
Prairie Rattlesnake Crotalus viridis 4 0 1 3 2 
Gopher Snake Pituophis catenifer 4 0 2 2 2 
Eastern Racer Coluber constrictor 4 0 2 1 1.75 
Plains Leopard Frog Rana blairi 2 4 1 0 1.75 
Western Chorus Frog Pseudacris triseriata 2 3 0 0 1.25 
Coachwhip_ Masticophis flaaellum 2 0 1 2 1.25 
Western Hognose Snake Heterodon nasicus 3 0 1 1 1.25 
Northern Cricket Frog Acris crepitans 0 4 0 0 1 
Painted Turtle Chrysemys picta 0 4 0 0 1 
Barred Tiger Salamander Ambystoma mavottium 2 0 0 1 0.75 
Yellow Mud Turtle Kinostemon flavescens 1 2 0 0 0.75 
Common Kingsnake Lamprope/tis getula 2 0 1 0 0.75 
Plains Spadefoot Spea bombifrons 2 0 0 0 0.5 
Common Snapping Turtle CheiJidra serpentine 0 2 0 0 0.5 
Plains Blackhead Snake Tantilla niariceps 1 0 0 1 0.5 
Milk Snake Lamprope/tis triangulum 0 0 0 2 0.5 
Eastern Hognose Snake Heterodon platirhinos 2 0 0 0 0.5 
Longnose Snake Rhinochei/us lecontei 0 0 1 0 0.25 



Figure 1. Comparision between number of females and number 
of males from six samples of Prairie Rattlesnakes taken at the 

Sharon Springs Rattlesnake Roundup 
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Figure 2. Age distributions of male and female 
prairie rattlesnakes from the 2000 roundup sample. 
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Figure 3. Age distributions of male and female 
nr,.irio rattlesnakes from the 2001 roundup sample. 
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Figure 4. Percentage of females with each number of rattle segments (complete 
or projected) from three roundup samples 
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Figure 5. Percentage of males with each number of rattle segments (complete 
or projected) from three roundup samples 
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Figure 6. Length frequency distributions of female prairie 
rattlesnakes obtained from the 2000 and 2001 roundup 

samples 
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Figure 7. Length frequency distributions of male prairie 
rattlesnakes obtained from the 2000 and 2001 roundup 
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Figure 8. Map of The Smoky Valley Ranch, Logan County, Kansas (T13,14S, R 33W). 
We designate three major habitat types: shortgrass prairie, sandsage prairie, and the 
Smoky Hill River. The .Smoky Hill River and the associated riparian zone are grouped 
together. The sandy floodplain of the river is designated as sandsage prairie. The 
remainder of the ranch is considered as shortgrass prairie, and includes grazed pastures, 
prairie dog towns, breaks in vegetation and rock outcrops. Rock outcrops are few in 
number and are not labeled on the map due to their small sizes. The breaks and outcrops 
can be distinguished by their white color. See text for descriptions of the vegetational 
composition and substrate of each habitat type. The localities of drift fence/funnel trap 
arrays used for capturing amphibians and reptiles are labeled as ''Drift fences". 
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Figure 9. Prairie Rattlesnake Localities. Each green dot represents the locality of an 
individual prairie rattlesnake observed during the 2000 and 2001 field seasons. Localities 
were marked using a Garmin 12 Global Positioning System hand-held unit. Accuracy is 
generally within five meters. The localities of some dead-on-road individuals were not 
recorded. The localities for drift fence/funnel trap arrays used for capturing amphibians 
and reptiles are labeled as "Drift fences". 
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Figure 10. Length frequency disributions of prairie 
rattlesnakes found on the Smoky Valley Ranch in 2000 and 
2001. Records are combined for the sexes. Neonate 
aggregations were not included. 
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