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males may forego reproduction. Males are forced to search
for receptive females, which are essentially a scarce re-
source. In this mating system, referred to as prolonged mate-
searching polygyny (PMSP), selection may favor males
based on their ability to find a female (Duvall et al., 1992).
For rattlesnake species living in northern climates with rel-
atively short active seasons, PMSP makes intuitive sense.
Indeed, the overwhelming majority of detailed research on
rattlesnake spatial ecology has been conducted on species
with more northerly distributions, living in colder climates
(e.g., C.viridis, C. horridus, Sistrurus catenatus). However,
we also see PMSP in C. tigris in the Sonoran Desert of Ari-
zona, where winters are relatively mild and the active sea-
son is longer. We have also observed male-male combat on
three occasions, indicating that the mating system has com-
ponents of female defense polygyny as well (Duvall et al.,
1992). Nevertheless, rainfall variation is high in the Sonoran
Desert, and prolonged drought is common, leading to highly
variable resources and subsequent increased periodicity in
reproduction, which in turn leads to dramatic gender-based
differences in home range characteristics.

To meet energy requirements, rattlesnakes may be ex-
pected to expand their home ranges in low-resource years
and contract their home ranges in high-resource years, re-
gardless of sex. However, male C. tigris exhibited greater
annual variation in home range placement than females.
Again, this likely reflects strong differences in male and
female mating strategies, combined with environmental
conditions. Males tended to expand their home ranges in
wet years, presumably because they spent less time meeting
energy demands and more time attempting to reproduce.
Home range expansion was likely facilitated by weather
conditions conducive to increased movement (e.g., increased
relative humidity and warmer night time temperatures). In
contrast, females maintained stable home ranges regardless
of resource availability. Perhaps stable home ranges pro-
vide benefits, such as experience with productive ambush
sites, familiarity with basking and shedding sites, enhanced
communication via chemosensory stimuli, and reduced ex-
posure to predators. However, none of these reasons can
explain why females did not contract their home ranges
during high-resource years, when they are more likely to be
gravid and sedentary (e.g., King and Duvall, 1990; Graves
and Duvall, 1993; Beaupre and Duvall, 1998). Although
pure speculation, perhaps females increase their chance of
being encountered by males by being more predictable in
their location. Obviously, a full understanding of underly-
ing causation in gender-based differences in spatial ecology
will require more directed research, including an increase in
studies that focus on rattlesnake species with more tropical
distributions characterized by less variable climates. Sur-
prisingly, C. tigris is one of the most southerly distributed
rattlesnake species to be intensively studied, even though
it is still a decidedly temperate species, subjected to a pro-
longed winter inactivity period lasting approximately five
months (November-March).

Movement patterns.—Male C. tigris showed a conspic-
uous spike in activity (as measured by movement frequency
and distance moved per day) during the summer rainy sea-
son compared to spring and fall, but females did not. Once
again, this spike in activity is likely due to increased mate
searching on the part of males, facilitated by environmental
conditions conducive to above-ground activity. Interesting-
ly, unpublished data (Goode et al.) on the ratios of C. tigris
with obvious food boli and/or feces in the hindgut indicate
that males feed less during the summer mating period than
in spring and fall. The fact that males feed less during the

Figure 3. Polar graph depicting directionality of movements of Ti-
ger Rattlesnakes (C. tigris) from Saguaro National Park in south-
eastern Arizona, 1997-2001, as a function of season. Both males
and females tended to maintain directional movement vectors to
and from dens during spring and fall, but did not show directional-
ity in movements during summer.

Figure 4. Annual rainfall from our Tiger Rattlesnake (C. tigris) study
site in Saguaro National Park, southeastern Arizona, 1997-2001.
Rainfall in the Sonoran Desert was bimodal, with peaks in summer
(monsoon season) and winter. Data are presented in “water years”
to give a more accurate picture of variation in rainfall.
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mating season stresses the importance of finding mates, and
implicates mating rather than foraging as the primary reason
for dramatic increases in movement (c.f. Cardwell, 2008).

Rattlesnakes living in more northern climates are
known to travel long distances to and from hibernacula (C.
viridis, 5.7 km, Duvall et al., 1985; C. horridus, 7.2 km,
Brown 1992). Straight-line movements to and from sum-
mer activity centers have been well documented for C.
viridis in Wyoming (Duvall et al., 1990; King and Duvall,
1990; Duvall and Schuett, 1997) and in Alberta, Canada
(Jorgensen and Gates, this volume). When traveling to and
from overwintering sites, C. tigris tend to make relatively
straight movements, but they do not range long distances
from dens compared to their northern congeners. During
the summer activity season, males especially tend to move
back and forth across their home ranges, often encountering
several females during the mating period.

Research on the effects of precipitation on snake ac-
tivity is surprisingly scant, especially on temperate spe-
cies. Limited research from tropical regions indicates that
effects of precipitation are highly variable among species,
with little or no discernable patterns (Henderson and Ho-
evers, 1977; Brown et al., 2002). There is wide agreement
among herpetologists and hobbyists that snake activity in
the Sonoran Desert increases dramatically with the advent
of the summer monsoon season, in spite of the lack of ref-
erences documenting this “fact.” The literature on annual
differences in movement patterns associated with varia-
tion in precipitation is even scantier, although Prival et al.
(2002) documented an increase in movements in response
to summer monsoon precipitation by C. pricei in Arizona.
We were only able to compare differences in movements
between one unusually wet year and one drier-than-average
year. As predicted, males moved more during the wet year,
but several years of data will be required to make robust
conclusions about the association between movement pat-
terns and precipitation.

Research on rattlesnakes has contributed a great deal
to our understanding of snake ecology in general (Beaupre
and Duvall, 1998). However, it is important to recognize
that the bulk of our knowledge of snake ecology is based
on studies of single populations over relatively narrow time
frames. Although this study covered a 5-yr period, it was
still difficult to obtain a comprehensive picture of C. tigris
spatial ecology. Variation in natural systems is partly to
blame for the difficulty in obtaining robust data sets, but
research techniques are also implicated. For example, ra-
diotelemetry has undoubtedly revolutionized the study of
secretive species like snakes (Reinert, 1992), but due to the
intensive amount of work required to track a large num-
ber of individuals, obtaining statistically meaningful results
can be extremely challenging. It should come as no surprise
that the core of our knowledge is mostly confined to male
snakes of relatively large species, because subdividing sam-
ple size into sex and age-class categories, let alone multiple
populations, makes rigorous analyses all but impossible. In-

creasing the difficulty of our task is the fact that researchers
commonly experience significant problems with transmit-
ters, such as premature failure.

It seems as if there is no shortcut to understanding the
mysteries of rattlesnakes, and that only long-term, detailed
research will provide us with the hard-won data on natural
history that is so essential to our task. Therefore, we stress
the importance of truly long-term research on multiple pop-
ulations that incorporates spatial replication. In this vein,
we have continued to study additional C. tigris populations.
It will be interesting to examine population variation in a
variety of ecological parameters as we continue with our
long-term research program. We hope to use our increasing
understanding of inter-population variation to examine how
changes in land use and interactions with environmental
factors may affect different populations at different times.
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