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Snakes tend to have indeterminate growth that is

extremely variable in individuals and, although older

snakes tend to be larger, the age of an adult cannot be

estimated with any degree of confidence. Rattle-

snakes are unique in carrying with them a record of

previous sloughs from which approximate body size

at the time of shedding can be estimated, thus facili-

tating studies of their population ecology. In this

paper, I attempt to achieve a better understanding of

the population ecology and reproduction of Crotalus

viridis in Kansas on the basis of records taken at the

Sharon Springs rattlesnake roundups, held in Wallace

County, in 1994 and 1995.

Earlier (Fitch, 1985), I studied series of C. viridis

from Morton County, in extreme southwestern Kan-

sas, that had intact rattle strings, and calculated a

mean diameter for each successive segment from

the first (button) to the twelfth. Measurements for the

sexes were separated. Male snakes were found to

have consistently larger segments than their female

counterparts. Rattle segments are larger in propor-

tion to body size in males than females. Expressed as

a percentage of SVL, the basal rattle segments of 20

adult males selected at random from the Sharon

Springs roundup was 1.46±0.016%, whereas in 20

females it was 1.33±0.023%, with little overlapping.

The natal rattle or button is at the posterior end of

the string in an intact rattle; it consists of anterior and

posterior lobes. The posterior lobe is ovate with

smooth and rounded contours, quite different in ap-

pearance from the posterior lobe in a broken string,

with its sharp angles and edges. Most adult snakes

have incomplete strings, with the button and other

segments acquired early in growth missing. However,

there is usually some taper. From its size (diameter)

the terminal rattle segment can generally be matched

with one of the means for segments in an intact string,

and the number of segments missing can be esti-

mated. For instance, a female snake having five rattle

segments, ending in one that is 10 mm in diameter

could be estimated to have lost four segments (since

her terminal 10 mm segment approximates in size

10.99 mm that is the mean for the fifth) (Table 1).

Hence this female could be estimated to have pro-

duced a total of nine rattle segments in her lifetime.

In the combined collections from the 1994 and

1995 roundups, there were 14 adult males and three

females whose rattle string lacked taper and con-

sisted of large segments of approximately the same

size, and these were the largest snakes (maximum

1210 mm SVL). The rattle strings of others had some

taper, hence the number of segments missing could

be estimated for each snake. There were 19 males

and 7 females that had produced six segments; 31

males and 17 females with seven; 41 males and 32

females with eight; 36 males and 18 females with

nine; 32 males and 23 females with ten; 31 males and

9 females with eleven; 14 males and 6 females with

twelve; 5 males and 2 females with thirteen; three,

four and one males had fourteen, fifteen, and sixteen

segments, respectively. Age cannot be determined

with precision from the number of rattle segments. In

central California, following a marked population of

Crotalus oreganus over periods of years (Fitch, 1949)

I found a mean gain annually of 1.5 segments of adult

males and 1.1 for adult females, and probably the

Kansas snakes are similar, since the two groups were

alike during early growth in the rates at which they

added rattle segments. Probably most of the snakes

taken at the roundups were less than ten years old.

Besides these adults, the roundup samples in-

cluded 1 male and 3 female first-year young (each

having only the natal button). These were brought in

contrary to the roundup rules, since all were less than

15 inches in total length. Also, there were 20 second-

year males and 11 females, mostly with five rattle

segments. In the roundups, there were 87 adults (49

males and 38 females) that had intact strings. From

these samples, the means of each rattle segment

from the first to the eighth were obtained. Means

seemed to show that the Morton County snakes were

a little bigger at birth and maintained that superiority

as adults, but for each category the correspondence

was close.

In most kinds of reptiles, primiparae have small

clutches or litters, and numbers in the brood increase

progressively from year to year as a female grows

larger and older. Surprisingly, the Sharon Springs

Crotalus viridis females do not fit this pattern, but

show no correlation with age, (estimated from the
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number of rattle segments). The largest litters were

those of females that had produced nine rattle seg-

ments and the smallest were those of females that

had produced ten segments. Table 2 shows sizes

(SVL in mm) of female Prairie Rattlesnakes corre-

lated with the number of rattle segments they had

produced, from the sixth to the thirteenth. It shows

rapid growth from the sixth to the seventh segment,

reduced to half that rate from the seventh to eighth,

and much slower growth subsequently. Adult females

slough less frequently than males, hence there is

wider range of body size for each segment. The

incidence of fecundity increased with the number of

rattle segments; it was only 12.5% in those with six

segments, 65.2% in those with seven, 72.5% in those

with eight, and around 80% in those having more than

eight segments.

Female Prairie Rattlesnakes from the roundup

population are intermediate between the females of

northern Crotalus viridis, which are biennial in their

reproduction (i.e., they produce litters every other

year; Rahn, 1942) and those in the southern part of

the range of the species, in which most females

produce litters annually.

Table 1. Size (diameters in mm) of rattle segments of

Crotalus viridis in complete strings, Sharon Springs, Kan-

sas, 1994 and 1995.

Segment Sex N Mean

Number Diameter (mm)

1 Male 49 5.03 ± 0.068

1 Female 38 5.10 ± 0.067

2 Male 49 6.26 ± 0.090

2 Female 38 6.07 ± 0.100

3 Male 48 7.52 ± 0.080

3 Female 38 7.67 ± 0.110

4 Male 48 9.01 ± 0.100

4 Female 38 8.83 ± 0.110

5 Male 45 10.25 ± 0.110

5 Female 37 10.09 ± 0.160

6 Male 36 13.50 ± 0.150

6 Female 35 10.89 ± 0.160

7 Male 30 12.17 ± 0.140

7 Female 28 11.34 ± 0.140

8 Male 12 12.81 ± 0.140

8 Female 12 11.98 ± 0.180

Table 2. Reproductive traits of female Prairie Rattlesnakes (Crotalus viridis) of the Sharon Springs, Kansas, roundup,

according to body size and number of rattle segments.

Number of Number of Mean SVL (range) Mean Number of Ova Palped

rattle segments snakes

6 7 697.9±07.0 (510–720) None

7 34 794.1±10.2 (574–935) 8.5±0.52

(6,7,7,7,8,8,8,9,9,9,9,11,11,11,14)

8 42 843.0±07.2 (690–940) 10.5±0.6

(3,3,7,7,8,8,8,9,9,10,10,10,11,11,11,11,

12,12,12,12,13,13,14,14)

9 37 864.1±09.5 (760–950) 12.1±1.0

(5,5,7,10,10,11,11,11,11,12,12

13,13,13,14,18,20,21)

10 29 891.0±11.4 (750–985) 9.5±0.7

(6,6,7,7,7,7,9,9,10,12,12,13,14)

11 17 905.1±14.2 (795–987) 12.3±1.0

(6,8,10,11,11,11,11,13,14,16,17,19)

12 16 872.6±22.4 (824–964) 10.6±0.5

(9,9,10,10,11,12,13)

13 1 880 11
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