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Introduction

The annual Sharon Springs rattlesnake roundups for
the years 2000 and 2001 were structured similarly to those
held previously. Fitch (1994, 1995) and Schmidt (else-
where in this issue) detailed the background and organi-
zation of these two most recent roundups. He reported that
the majority of the 300 snakes brought to the roundups for
2000 and 2001 were from Osborne County, Kansas. Fitch
(1995) reported this to be one of the main areas of
collection in past years as well, suggesting that collecting
may occur at the same localities (possibly den sites) year
after year.

The goal of this study was to reinitiate data collection
efforts on the Prairie Rattlesnakes brought to the round-
ups, and compare these data with those collected previ-
ously. This was undertaken with the hope of providing
additional baseline data that may be used in subsequent
management decisions about these reptiles.

Materials and Methods

My field team consisted primarily of graduate and
undergraduate students from Fort Hays State University
in Hays, Kansas. In 2000, we were accompanied by Travis
Taggart, adjunct curator of herpetology at the Sternberg
Museum of Natural History in Hays. He had assisted Fitch
in previous years and was extremely helpful in guiding us
through the data collection process. Other members of the
2000 crew included Jamie Timson, Matt Bain, Mark Van
Scoyoc, Mark Omura, and Ty Schmidt. The 2001 crew
included Jim Schmidt, Travis Trendel, Aaron Baugh, Jon
Storm, and Mark Omura.

Our operation was set up like an assembly line, with
two groups processing snakes at the same time. Groups of
five to ten Prairie Rattlesnakes were brought from the
snake pit to our table. The snakes were first immersed in
ice water to render them sluggish. They were then weighed
with balances (0–1kg), measured to the nearest 0.5 mm

(snout-vent length, tail length, rattle string length, diam-
eter of each rattle segment), and sexed (by probing or
physically everting the hemipenes). Female snakes were
palpated to detect and count yolked ovarian follicles. We
did not collect data on the fang cycle, as Fitch had done in
the past (Fitch, 1994, 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 measur-
ing 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 appropriate data.
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Figure 1. Comparison between numbers of females and
numbers of males from six samples of Crotalus viridis sampled
at the Sharon Springs, Kansas, rattlesnake roundups. Females
are shown in black, males in gray.
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Results

Sex ratios and age classes. Our 2000 sample of 197
Prairie Rattlesnakes consisted of 100 females and 97
males. In 2001, we processed 180 specimens, with 83
males, 96 females, and one individual that lacked a tail
entirely and was consequently unable to be sexed. Accord-
ing to information gathered from previous reports, these
were the only two years that females outnumbered males
(Figure 1). In each of Fitch’s four previous samples from
the roundup, males outnumbered the 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).

The rattle string provides information on each snake’s
growth rate, as well as allowing a good estimate of the
snake’s age. Published studies of large samples of Crota-
lus viridis (Klauber,1997), as well as data from previous
roundups (Fitch, 1994, 1995) provide a basis for extrapo-
lating the approximate age in years of each snake by
looking at the number of rattle segments together with the
snout-vent length. Table 1 shows the numbers of rattle
segments and the correlation with snout-vent length and
weight for all snakes from the 2000 sample. Table 2 gives
these numbers for 2001. Fitch (1995) provided the age
class specifications based on the previous data, which
were used for the 2000 and 2001 samples. The following
are the size ranges and number of rattle segments that
correspond to each age class, according to Fitch (1995):

297–348 mm with one segment (button) = first year
510–750 mm with 4–6 segments = second year
720–950 mm with 7–8 segments = third year
830–1025 mm (less for females) with 9 segments = fourth year
845–1050 mm with 10–12 segments = fifth or sixth year (males)
815–965 mm with 10–12 segments = fifth or sixth year (females)
965–1138 mm with 13–16 segments = six to ten

Out of the 197 Prairie Rattlesnakes 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. The number of rattle
segments that these snakes were missing can be deter-
mined by the width of the terminal segment. The mean
width of each rattle segment is calculated from complete
rattle strings. Then a 95% confidence interval is calculated
using the following equation:

Mean ± (SD/ÖN) • t

The width of the terminal segment can then be com-
pared to the 95% confidence limits to see which segment
it corresponds to. It can then be estimated with a fair
amount of certainty how many segments are missing. 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. This
method was used to project the number of rattle segments

Table 1. Correlation of number of rattle segments (complete or projected) with length and weight in Crotalus viridis from the
2000 rattlesnake roundup held at Sharon Springs, Kansas. SVL = snout-vent length; RS = number of rattle segments.

FEMALES MALES

RS n SVL (mm) weight (g) n SVL (mm) weight (g)

4 2 537 +/- 04.0 (533–541) 120 +/- 04.0 (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 +/- 06.8 (629–702) 229 +/- 07.9 (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 (740–891) 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 +/- 09.4 (834–896) 454 +/- 28.0 (334–504) 5 923 +/- 24.3 (845–967) 575 +/- 29.8 (483–630)

13+ 3 882 +/- 20.7 (858–923) 549 +/- 69.2 (462–686) 10 950 +/- 23.2 (844–1076) 631 +/- 40.6 (440–862)
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from snakes with incomplete strings, so that we could
estimate the ages of all snakes in the sample. This is
difficult for large snakes with untapered, incomplete strings,
making it more difficult to estimate the ages of these
individuals. Thus, the larger and older the snake, the less
confidence we have in estimating the age. Also, some
segment widths were between categories of the confidence
intervals. In these cases, the closest interval was used.
Tables 3, 4, 5, and 6 give the widths of the rattle segments
and 95% confidence intervals of males and females from
both years that possessed complete rattles.

The 2000 sample of Prairie Rattlesnakes consisted of
no first year young, 62 second year snakes, 66 third year
snakes, 20 fourth year snakes, 37 snakes in their fifth or
sixth years, and 12 snakes that are estimated to be older
than six years of age. Three of these older snakes were
relatively large and possessed untapered rattles, suggest-
ing that they may be older than ten (Fitch, 1995). The age
classes represented in the 2001 sample were rather simi-
lar, with no first year young, 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 these
snakes may have been over ten years old as well. Figures 2
and 3 show the distributions of males and females within
these age classes for 2000 and 2001, respectively. Immature
snakes are not represented in their natural ratios because state
law, as well as roundup regulation, prohibits the collection of
snakes under fifteen inches (382 mm) in length.

Growth rates. The rattle segments also provide an excel-
lent record of Prairie Rattlesnake growth. Tables 3, 4, 5, and
6 are based on measurements of complete rattles. Looking at
the differences between the mean widths of each segment, we
can estimate the growth of the snakes between sheds. Fitch
(1995) combined the records for the sexes, thus, I have done
the same for the 2000 and 2001 samples. 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 continue to grow at
a more rapid pace and grow to a larger size. My data suggested
this as well (see Tables 3–6).

In 2000 and 2001 respectively, it was shown that, on
average, Prairie Rattlesnake neonates gained 15.9% and
25.9% by the time they acquired a second rattle segment,
30.4% and 25.3% between the second and third rattle
segments, 19.5% and 21.2% between third and fourth,
13.6% and 15.1% between fourth and fifth, 7.6% and 9.8%
between fifth and sixth, 7.8% and 10.4% between sixth
and seventh, and 1.6% and 0.5% between seventh and
eighth. Subsequent growth is expected to be minimal.

The reproductive cycle. It has been confirmed numer-
ous times that Kansas populations of Crotalus viridis
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, there-
fore, annual production. This is not the case in northern
populations that can only produce on a biennial or triennial

Table 2. Correlation of number of rattle segments (complete or projected) with length and weight in Crotalus viridis from the
2001 rattlesnake roundup held at Sharon Springs, Kansas. SVL = snout-vent length; RS = number of rattle segments.

FEMALES MALES

RS n SVL (mm) weight (g) n SVL (mm) weight (g)

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 +/- 10.1 (585–689) 204 +/- 08.5 (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 25 774 +/- 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 +/- 04.1 (834–850) 468 +/- 40.0 (352–530) 9 924 +/- 14.2 (867–1010) 569 +/- 44.1 (430–860)

11 0 — — 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 +/- 07.5 (610–625)

13+ 1 885 500 2 1002 +/- 11.5 (990–1013) 659 +/- 49.0 (610–708)
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Table 3. Sizes of successive rattle segments of male Crotalus viridis from the 2000 rattlesnake roundup held at Sharon Springs,
Kansas. CL = confidence limits.

Segment n Mean Width Range 95% CL

First (button) 56 05.31 +/- 0.05 04.37 – 06.50 05.20 – 05.42
Second 56 06.59 +/- 0.09 05.24 – 08.78 06.40 – 06.78
Third 56 07.97 +/- 0.13 06.08 – 10.80 07.72 – 08.22
Fourth 56 09.51 +/- 0.12 07.38 – 11.57 09.28 – 09.74
Fifth 54 10.75 +/- 0.11 09.02 – 12.46 10.52 – 10.98
Sixth 36 11.59 +/- 0.35 10.10 – 14.40 10.88 – 12.30
Seventh 20 12.40 +/- 0.19 11.02 – 14.26 12.00 – 12.80
Eighth 8 12.47 +/- 0.20 11.30 – 13.20 12.00 – 12.94

Table 4. Sizes of successive rattle segments of female Crotalus viridis from the 2000 rattlesnake roundup held at Sharon
Springs, Kansas. CL = confidence limits.

Segment n Mean Width Range 95% CL

First (button) 56 05.31 +/- 0.05 04.37 – 06.50 05.20 – 05.42
Second 56 06.59 +/- 0.09 05.24 – 08.78 06.40 – 06.78
Third 56 07.97 +/- 0.13 06.08 – 10.80 07.72 – 08.22
Fourth 56 09.51 +/- 0.12 07.38 – 11.57 09.28 – 09.74
Fifth 54 10.75 +/- 0.11 09.02 – 12.46 10.52 – 10.98
Sixth 36 11.59 +/- 0.35 10.10 – 14.40 10.88 – 12.30
Seventh 20 12.40 +/- 0.19 11.02 – 14.26 12.00 – 12.80
Eighth 8 12.47 +/- 0.20 11.30 – 13.20 12.00 – 12.94

Table 5. Sizes of successive rattle segments of male Crotalus viridis from the 2001 rattlesnake roundup held at Sharon Springs,
Kansas. CL = confidence limits.

Segment n Mean Width Range 95% CL

First (button) 27 04.86 +/- 0.15 03.1 – 06.1 04.56 – 05.16
Second 27 06.03 +/- 0.16 03.2 – 07.2 05.73 – 06.33
Third 27 07.61 +/- 0.19 05.3 – 09.8 07.21 – 08.01
Fourth 27 09.18 +/- 0.19 06.3 – 10.7 08.78 – 09.58
Fifth 26 10.65 +/- 0.19 08.3 – 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 female Crotalus viridis from the 2001 rattlesnake roundup held at Sharon
Springs, Kansas. CL = confidence limits.

Segment n Mean Width Range 95% CL

First (button) 48 04.63 +/- 0.12 03.0 – 06.0 04.43 – 04.83
Second 48 05.93 +/- 0.12 03.7 – 08.8 05.73 – 06.13
Third 48 07.36 +/- 0.16 03.7 – 09.9 07.06 – 07.66
Fourth 48 08.98 +/- 0.13 07.3 – 10.5 08.68 – 09.28
Fifth 47 10.24 +/- 0.14 08.0 – 12.5 09.94 – 10.54
Sixth 39 11.22 +/- 0.14 09.4 – 13.2 10.92 – 11.52
Seventh 24 11.90 +/- 0.21 09.9 – 14.2 11.50 – 12.30
Eighth 8 12.03 +/- 0.30 10.9 – 13.2 11.33 – 12.73
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cycle (Macartney and Gregory, 1988). Our findings confirm
that Kansas populations (or those further south) repro-
duce annually, with mating occurring in the Spring, im-
mediately after emergence from hibernation.

At this time, it is possible to detect yolked ovarian
follicles of various sizes in reproductive female Prairie
Rattlesnakes. These follicles are detected by palpating the
abdomen of the snakes for soft lumps. This technique
undoubtedly produces inaccuracies in follicle count, es-
pecially with inexperienced data collectors. It is important
to remember that the numbers reported are only estimates.
In 2000, for example, we compared our estimates to the
actual number contained in our visceral sample. We
underestimated the follicle count five times out of seven,
were correct once, and overestimated one time. This latter
snake actually contained no follicles, where we estimated
it to contain five. According to Fitch (1995), the smallest
follicles are estimated at 15 x 20 mm, whereas the largest
are about 35 x 23 mm in size. In 2000, we examined 100
females, of which 57 contained follicles (57.0%). Table 7
shows the correlation of age, snout-vent length, and num-
ber of follicles per clutch for this sample. Table 8 gives
similar statistics for the 2001 sample. This sample con-
tained 60 gravid females out of 96 total females (62.5%).
These data do not conform to the pattern shown by Fitch
(1995), where the mean number of follicles correlates
positively to SVL. These deviations from the expected
correlation could be caused by inaccurate estimates. Also,
in the two years we found several estimated second year
snakes to contain follicles (n = 27). This contradicts
previous work, which states that Crotalus viridis in this area
becomes reproductively active in its third year (Fitch, 1998;
Klauber 1995). This is probably also because of inaccurate
estimates by my field crew. In the two years of this study, the
killing of all snakes that appeared gravid eliminated 920
possible young (474 and 446 respectively).

Food habits. I examined the alimentary tracks of 21
Prairie Rattlesnakes from the 2000 sample and found no
evidence of prey. Most snakes were extremely thin, prob-
ably from being kept for several weeks prior to the roundup.
No valuable information about diet was obtained from this
sample. The 2001 roundup proved a little more informa-
tive. Although no visceral samples were collected (no
C.viridis were butchered for meat), three large snakes had
large boli in their digestive tracts. It was later reported to
me that one of these snakes had regurgitated an adult
Thirteen-lined Ground Squirrel (Spermophilus
tridecemlineatus). This was also the primary prey item
found at previous roundups (Fitch, 1992, 1993).
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Figure 2. Age distributions of male and female Crotalus
viridis from the 2000 rattlesnake roundup held at Sharon Springs,
Kansas.

Figure 3. Age distributions of male and female Crotalus
viridis from the 2001 rattlesnake roundup held in Sharon Springs,
Kansas.

Discussion and Recommendations

Over the years, the Prairie Rattlesnake has suffered a great
amount of habitat loss, from the cultivation of native prairie
to the elimination of prairie dog colonies. However, many
advocates of the commercialization of these snakes believe
that this species exists in high population densities through-
out the High Plains. If this was the case, then the maximum
300 or so snakes harvested annually for the Sharon Springs
roundup would amount to a miniscule percentage of the total.
However, this remains to be seen. To quote Fitch (1995),
“Information is acutely needed about their presence or ab-
sence 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.”

In the summer of 2000, I began a project in Logan
County, Kansas, in attempt to gather baseline data and
learn more about where these Prairie Rattlesnakes live.
My study site was the Smoky Valley Ranch, a short grass
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prairie preserve owned by The Nature Conservancy. The
ranch consisted of several habitat types, including short
grass prairie, sandsage prairie, prairie dog towns, and rock
outcrops. Two field seasons were spent attempting to
collect data on the snakes, using a variety of collecting
methods in all habitats, and using radiotelemetry to moni-
tor some of the snakes. Data are yet to be analyzed and will
be the subject of another manuscript, but some observa-
tions are worthy of mention at this time.

Fitch (1995) mentioned that populations of Crotalus
viridis in western Kansas are highly localized and mostly
associated with prairie dog colonies. Many farmers and
ranchers of the region claim this to be true as well. I have
heard many reports of people removing hundreds of
snakes from prairie dog towns in a single day. However,
this association was not observed during my research. I
spent many hours at many prairie dog towns and only
captured a few snakes within the towns themselves. Most
snakes were captured in short grass prairie, or crossing
roads between short grass prairie and CRP. Only two
snakes were captured in prairie dog towns, one male and
one gravid female. Only the female remained in the prairie
dog town the entire season, eventually giving birth to 12
young inside one of the prairie dog holes. The male left the
prairie dog town within a few weeks and was found in a
nearby, disturbed pasture of tall sunflowers, moving away
from the town. Based on my data, C. viridis shows little
habitat preference in western Kansas, being found in any
habitat that contains rodent burrows big enough to seek
shelter in. However, large numbers may be found in
habitats such as prairie dog towns, where the habitats are
extremely patchy and surrounded by cultivation. Hunting
these sites poses the largest threat to eradicating snake
populations in specific areas.

Another threat to area populations is hunting at hiber-
nacula where large aggregations of snakes overwinter.
Since the majority of the snakes come from a few groups
of hunters and tend to come from the same localities year
after year, I suspect this to be the case. Hunting like this
could have a dramatic effect on local populations. How-
ever, I found that C. viridis does not typically overwinter

in aggregations or use common rookeries in extreme
western Kansas, as it does in other areas (Fitch, 1994;
Macartney and Gregory, 1988; Graves and Duvall, 1993).
Again, these snakes utilize rodent burrows that are large
enough and deep enough to provide protection from freez-
ing. There are not many large rock outcrops that provide
hibernacula for aggregating snakes in western Kansas. In
areas where rock outcrops do occur, aggregations are
more likely to be found.

The evidence against aggregation denning is supported
by the numbers of Prairie Rattlesnakes brought in by local
registered hunters. 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 a miniscule effect on local populations.
However, since only around 40% of the snakes come from
Wallace County, attempts must be made to determine
where the rest of the snakes are coming from and what
effects the harvests are having in these areas.

One of the most important recommendations I would
make deals with the educational aspect of the roundup.
Fitzgerald and Painter (2000) studied 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 showed that spectators gener-
ally left the roundups with the same knowledge that they
came with, whether or not they attended any educational
shows. I observed that in recent years, the quality of educa-
tion at the Sharon Springs rattlesnake roundup was extremely
poor. The commentators were uneducated, relayed false
information, and instilled a false sense of security in the
crowd. I feel that an educational program of some sort, staffed
by herpetologists with an academic background, should be
available at all times for interested participants; inexplica-
bly, the educational show has been discontinued at Sharon
Springs. Also, a good representation of venomous and non-
venomous Kansas snakes, should be on display. I am sure
that the Kansas Department of Wildlife and Parks or some
other institution would cooperate in making such an
educational opportunity available.

Age n SVL (mm) MF 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

Age n SVL (mm) MF 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 7. Reproduction in female Crotalus viridis from the
2000 Sharon Springs rattlesnake roundup:  Correlation of age
(in years), snout-vent length, and clutch size. SVL = snout-vent
length; MF = mean number of follicles.

Table 8. Reproduction in female Crotalus viridis from the
2001 Sharon Springs rattlesnake roundup: Correlation of age (in
years), snout-vent length, and clutch size. SVL = snout-vent
length; MF = mean number of follicles.
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Finally, I agree with Fitch’s ideas regarding the killing of
gravid female Prairie Rattlesnakes (Fitch, 1995). Exploiting
gravid females does not “conform with established principles
of game management, and can only result in depletion of the
population.” Removing gravid females after the weekend’s
events and returning them to areas of capture would serve
dual purposes. First, it would prevent the ecological disaster
of decimating snake populations. It would also potentially
increase the number of snakes available for future roundups.
The primary focus of the Sharon Springs Rattlesnake Roundup
is no longer to rid the area of pest rattlesnakes, but to benefit
from the economic gain of the event. In order to assure future
economic gain from the event, rattlesnake numbers must be
sufficient to attract visitors. Therefore, roundup sponsors should
consider the release of gravid females as beneficial to the event.
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