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ABSTRACT—Acquiring water is a challenge for desert animals, and organisms inhabiting arid regions
have evolved morphological, physiological, and behavioral traits to maintain an appropriate water
balance. On four occasions, I observed rain-harvesting or observed behaviors suggestive of rain
harvesting in a population of speckled rattlesnakes (Crotalus mitchellii) in the Mojave Desert of
southwestern North America. Snakes collected rainwater on the surface of their bodies and
subsequently drank it. Speckled rattlesnakes also drank rainwater that accumulated in structural
features of their habitat (e.g., surface of rocks). My observations suggest that C. mitchellii may engage in
rain-harvesting when thermal conditions are not optimal (i.e., during cold temperatures). For instance,
rattlesnakes presumably emerge from hibernation to take advantage of rainwater.

RESUMEN—Adquirir agua es una demanda importante para animales del desierto, y los organismos de
zonas áridas han evolucionado caracterı́sticas morfológicas, fisiológicas y de comportamiento para
mantener un balance de agua apropiado. En cuatro ocasiones observé la conducta de recolección de
agua de lluvia, o conducta que sugiere la recolección de agua de lluvia, en una población de vı́bora de
cascabel (Crotalus mitchellii) del desierto de Mojave, en el suroeste de Norteamérica. Las serpientes
colectaron el agua de lluvia en la superficie de sus cuerpos y luego se la tomaron. Las vı́boras de cascabel
también tomaron agua de lluvia que se acumulaba en estructuras de su hábitat (por ejemplo, en la
superficie de las rocas). Mis observaciones sugieren que C. mitchellii quizás colecta agua de lluvia cuando
las condiciones termales no son óptimas (es decir, cuando las temperaturas son bajas). Por ejemplo, las
vı́boras de cascabel presumiblemente interrumpen su invernación para tomar agua de lluvia.

Acquiring (or conserving) water is a challenge
for desert animals. Consequently, organisms
inhabiting arid regions have evolved a variety of
physiological, morphological, and behavioral
traits to maintain an appropriate water balance
(Costa, 1995; Bradshaw, 1997). Rain-harvesting is
a mechanism by which animals first collect water
on the surface of their bodies during rainfall,
and subsequently drink it (Sherbrooke, 1990).
This water-collecting technique has been report-
ed in several species of reptiles, including lizards

(Bentley and Blumer, 1962; Schwenk and
Greene, 1987; Sherbrooke, 1990, 1993, 2004;
Peterson, 1998; Veselý and Modrý, 2002), turtles
(Auffenberg, 1963), and snakes (Louw, 1972;
Robinson and Hugues, 1978; Miller, 1985;
Greene, 1997). Recently, this behavior was first
described in free-ranging populations of three
species of rattlesnakes, the midget-faded rattle-
snake (Crotalus oreganus concolor; Ashton and
Johnson, 1998), the Mojave rattlesnake (Crotalus
scutulatus; Cardwell, 2006), and the western
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diamond-backed rattlesnake (Crotalus atrox;
Repp and Schuett, 2008). Herein, I report rain-
harvesting in a population of southwestern
speckled rattlesnakes (Crotalus mitchellii pyrrhus)
in the Mojave Desert.

As part of an ongoing radiotelemetric study, I
have been monitoring 29 C. m. pyrrhus (20 males,
9 females) implanted with temperature-sensitive
radiotransmitters (model SI-2T; Holohil Ltd.,
Carp, Ontario, Canada: model WST2; Wildlife
Track, Caldwell, Idaho). Transmitters were sur-
gically implanted in the body cavity following
established procedures (Reinert and Cundall,
1982). I located snakes every other day during
the active season, and once per week during the
hibernation period. Periods of radiotracking
were 20–840 days/individual (mean 6 SD 5

314 6 214 days).
The study site was located in the Eldorado

Mountains, Clark County, Nevada (35u449N,
114u499W), in the eastern Mojave Desert. Habitat
consisted of sparsely vegetated rocky hillsides at
an elevation of ca. 1,100 m. I obtained precipi-
tation data from the Nelson Peak weather station
(Station ID4814; Clark County Regional Flood
Control District), located 10 km southwest of the
study area. I recorded environmental tempera-
tures on the study area using miniature data
loggers (iButtons; Dallas Semiconductor, Dallas,
Texas). Values given are means 6 1 SD.

On four occasions, I observed rain-harvesting
or observed behaviors suggestive of rain harvest-
ing. On 6 October 2006, I visited the field site at
0655–1030 h. Upon arrival, the weather was cool
(10uC) and rainy. I located 11 radiotelemetered
snakes on this day; four of these were not visible
(either hidden in crevices or under a pile of
rocks), six were coiled in the open, and one
transmitter was recovered with the antenna
broken and no trace of the snake (i.e., a likely
predation event). Of the six snakes coiled in the
open, four were relocated during rainfall, and
two others were relocated after clouds dissipated.
Average body temperature of the snakes relocat-
ed during rainfall was 15.9 6 1.1uC (range 15–
17.5, n 5 4). Although I did not directly observe
rain-harvesting on this day, two of the four
individuals coiled in the open during rainfall
exhibited dorso-ventral flattening of the body. In
addition, the head position of one of these
individuals was nose-down, with tip of snout
likely in contact with the trough formed by coils
of the body to collect water (Cardwell, 2006). On

this day, I also found three unknown individuals
(e.g., individuals that had not been caught or
observed previously); two were coiled in the
open during the rain and one was moving,
possibly toward a winter den where many
individuals subsequently spent the winter (the
snake was captured ca. 2 m from the entrance of
a den of C. mitchellii). On that day, ca. 2 mm of
rain fell.

On 23 July 2007, I visited the field site during
0930–1730 h to radiotrack nine individuals.
During the first round of relocations at 0930–
1130 h, I did not find a snake in the open.
However, three snakes were partly visible, con-
cealed under rocks or in crevices, indicating that
some snakes were close to the surface. At 1430 h,
following a light rain, I started a second round of
relocations. I sat at the entrance of a crevice
where two snakes were known to be resident.
Rain resumed at 1504 h, and at 1510 h, an
unknown snake came out of a nearby crevice and
moved erratically, exhibiting fast, short, jerky
movements, and a high frequency of tongue-
flicking behavior. The snake then started to
inspect rocks, presumably in an effort to collect
water droplets. At 1516 h, the snake coiled upon
itself and exhibited a dorso-ventral flattening of
the body. Almost immediately, the snake collect-
ed water droplets off its body by repeatedly going
up and down the length of its body. After
observing this behavior, I went on to locate
other snakes. Although none of these previously
located snakes were on the surface prior to the
rain, five of the nine snakes were now coiled in
the open. I also came across a second unknown
individual during the relocation of the moni-
tored snakes. Over a 24-h period, ca. 10 mm of
rain fell.

On 30 November 2007, I visited the field site at
1000–1200 h. Rain started at ca. 1010 h, and I
went on to locate six individuals that were
hibernating since early October: two of the
radiotracked snakes were visible at the entrance
of their refuge. Ambient temperature was 6.5uC,
and average body temperature of the two snakes
was 15.1 6 0.5uC. During 30 November-1
December 2007, ca. 30 mm of rain fell.

On 16 July 2008, I visited the field site at
1000–1600 h. It rained lightly and intermittently
1402–1445 h. I relocated three snakes during
this brief rainfall, all of which were harvesting
rain. On that day, no precipitation data were
available.
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In the Mojave Desert, precipitation is rare and
highly unpredictable, with most rainfall occur-
ring during winter (Rundel and Gibson, 1996)
when snakes are inactive. At my study site, C.
mitchellii typically enters hibernation in early to
mid-October and emerges in early to mid-April.
Observations made on 6 October 2006 were just
prior to hibernation, and this was the last time I
saw several C. mitchellii on the surface in 2006.
The following spring, snakes emerged in early
April. On 12 April 2007, 3 mm of rain fell on the
study area, but I was not able to monitor the
snakes. The next precipitation event occurred on
23 July 2007, and marked the first time I directly
observed rain-harvesting in C. mitchellii. Further,
the observation made on 30 November 2007
suggested that C. mitchellii will interrupt bruma-
tion to drink during the early part of hiberna-
tion, when temperatures are not yet too cold.
Snakes had been in hibernation (e.g., no
movement) since early October, and the last
time I saw a C. mitchellii was on 3 October 2007.
Although I did not monitor snakes drinking on
this day, there was little doubt that snakes
emerged to take advantage of the rain. Consis-
tent with this idea, Repp and Schuett (2008)
reported that a population of C. atrox in
southern Arizona came to the surface during
the winter to drink rain, sleet, and snow.

In contrast to C. scutulatus (Cardwell, 2006), C.
mitchellii uses structural features of its environ-
ment to obtain water (e.g., surface of rocks). The
behavioral difference between these two (partly
sympatric) species of rattlesnakes likely is related
to differing characteristics of their habitats (i.e.,
rocks and boulders are much more common in
habitat of C. mitchellii than in that of C.
scutulatus). Cardwell (2006) speculated that
absence of this behavior in C. scutulatus may be
due to prolonged time needed to locate water-
retaining structural features. My observations
suggest than in an environment where rocks
are common, a rattlesnake may use both
environmental structures and rain-harvesting to
obtain water. This hypothesis is supported by
observations from Repp and Schuett (2008) who
reported that C. atrox hibernating in rocky
habitats used, in addition to rain-harvesting,
the structural features of the environment to
obtain water.

Body temperatures of snakes monitored on 6
October 2006 and 30 November 2007 were low,
and snakes consequently displayed decreased

locomotory performance. This indicates that
snakes will use this technique even when thermal
conditions are not optimal. My observations
suggest that, given the scarcity of precipitation
in the Mojave Desert, the benefits of acquiring
water seemingly outweigh the cost associated
with decreased locomotory abilities.

In an environment like the Mojave Desert
where rain is rare and unpredictable, rain-
harvesting likely provides an efficient means of
obtaining water (Cardwell, 2006). This behavior
has been reported rarely in free-ranging snakes
but observations of captive specimens from
various species (Robinson and Hugues, 1978;
Aird and Aird, 1990; Andrade and Abe, 2000)
suggest that this water-collecting technique may
be widespread in snakes. Monitoring of free-
ranging individuals is required to examine
whether or not this behavior is widespread in
desert-dwelling snakes.
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an early version of the manuscript. This research was
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Committee of the University of Nevada, Las Vegas
(R701-0306-207) and was authorized by permits pro-
vided by the Nevada Department of Wildlife (S29820)
and the Bureau of Land Management (NV-052-UA-06-
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LITERATURE CITED

AIRD, S. D., AND M. E. AIRD. 1990. Rain-collecting
behavior in a Great Basin rattlesnake (Crotalus
viridis lutosus). Bulletin of the Chicago Herpetolog-
ical Society 25:217 Pages.

ANDRADE, D. V., AND A. S. ABE. 2000. Water collection by
the body in a viperid snake, Bothrops moojeni.
Amphibia-Reptilia 21:485–492.

ASHTON, K. G., AND J. JOHNSON. 1998. Crotalus viridis
concolor. Drinking from scales. Herpetological Re-
view 29:170 Pages.

AUFFENBERG, W. 1963. A note on the drinking habits of
some land tortoises. Animal Behaviour 11:72–73.

BENTLEY, P. J., AND W. F. C. BLUMER. 1962. Uptake of
water by the lizard, Moloch horridus. Nature 194:
699–700.

BRADSHAW, S. D. 1997. Homeostasis in desert reptiles.
Springer-Verlag, Berlin, Germany.

CARDWELL, M. D. 2006. Rain-harvesting in a wild
population of Crotalus s. scutulatus (Serpentes:
Viperidae). Herpetological Review 37:142–144.

COSTA, G. 1995. Behavioural adaptations of desert
animals. Springer-Verlag, Berlin, Germany.

520 The Southwestern Naturalist vol. 54, no. 4



GREENE, H. W. 1997. Snakes: the evolution of mystery in
nature. University of California Press, Berkeley.

LOUW, G. N. 1972. The role of advective fog in the
water economy of certain Namib Desert animals.
Symposia of the Zoological Society of London 31:
297–314.

MILLER, D. E. 1985. Rain water drinking by the
mangrove water snake, Nerodia fasciata compressi-
cauda. Herpetological Review 16:71 Pages.

PETERSON, C. C. 1998. Rain-harvesting behavior by a
free-ranging desert horned lizard (Phrynosoma
platyrhinos). Southwestern Naturalist 43:391–394.

REINERT, H. K., AND D. CUNDALL. 1982. An improved
surgical implantation method for radio-tracking
snakes. Copeia 1982:702–705.

REPP, R. A., AND G. W. SCHUETT. 2008. Western diamond-
backed rattlesnake, Crotalus atrox (Serpentes: Viper-
idae), gain water by harvesting and drinking rain,
sleet, and snow. Southwestern Naturalist 53:
108–114.

ROBINSON, M. D., AND D. A. HUGHES. 1978. Observations
on the natural history of Peringuey’s adder, Bitis
peringueyi (Boulenger) (Reptilia: Viperidae). Annals
of the Transvaal Museum 31:189–196.

RUNDEL, P. W., AND A. C. GIBSON. 1996. Ecological
communities and processes in a Mojave Desert
ecosystem: Rock Valley, Nevada. Cambridge Uni-
versity Press, Cambridge, United Kingdom.

SCHWENK, K., AND H. W. GREENE. 1987. Water collection and
drinking in Phrynocephalus helioscopus: a possible conden-
sation mechanism. Journal of Herpetology 21:134–139.

SHERBROOKE, W. C. 1990. Rain-harvesting in the lizard,
Phrynosoma cornutum: behavior and integumental
morphology. Journal of Herpetology 24:302–308.

SHERBROOKE, W. C. 1993. Rain-drinking behaviors of the
Australian thorny devils (Sauria: Agamidae). Jour-
nal of Herpetology 27:270–275.

SHERBROOKE, W. C. 2004. Integumental water movement
and rate of water ingestion during rain harvesting
in the Texas horned lizard. Phrynosoma cornutum.
Amphibia-Reptilia 25:29–39.
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