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Lack of response of an open-habitat ungulate to the presence
of predator urine
La falta de la respuesta de un ungulado de habitat abierto a la presencia de orina
de depredadores
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ABSTRACT

The behavioral response of ungulates to the presence of odors associated with dangerous predators has
received some attention, yet little is known about how predominantly open-habitat ungulates react to the
presence of predator scents. We investigated the behavioral responses of a predominantly open-habitat
ungulate, the guanaco, Lama guanicoe, when exposed to the urine of various predators. Guanacos only
reacted to the urine of mountain lions (native predator), Puma concolor, in one trial. The lack of a response to
predator urine may indicate that guanacos generally rely on vision more than olfaction for predator detection.
Key words: olfaction, predator scent, predator detection.

RESUMEN

La respuesta conductual de ungulados a la presencia de olores asociados a depredadores ha recibido algo de
atención, pero aún se sabe poco sobre cuán predominantemente los ungulados de hábitat abiertos reaccionan a
la presencia de olores de depredadores. Examinamos las respuestas conductuales del guanaco, Lama
guanicoe, cuando estos animales estaban expuestos a orina de varios depredadores. Los guanacos solo
reaccionaron a la presencia de la orina del puma en uno de los ensayos. La ausencia de respuesta registrada
podría indicar que los guanacos utilizan más la visión que el olfato para detectar a sus depredadores.
Palabras clave: olfato, olor de depredador, detección de depredador.

INTRODUCTION

The influence of mammalian predator scent on
the behavior of their ungulate prey has received
considerable attention (Müller-Schwarze 1972,
Novallie et al. 1982, Melchiors & Leslie 1984,
Sullivan et al. 1985, Abbott et al. 1990, Swihart
et al. 1991, Chabot et al. 1996, Berger 1998,
Berger et al. 2001). The majority of these
investigations have quantified changes in
feeding behavior, either by measuring the
amount of food that was consumed after being
treated with a scent (Melchiors & Leslie 1984,
Sullivan et al. 1985, Abbott et al. 1990, Swihart
et al. 1991) or by measuring feeding time after
a scent was presented nearby (Berger 1998).
Although this feeding paradigm approach has

been utilized extensively, it does not ultimately
test whether observed responses are due to
predator recognition (Chabot et al. 1996).
Changes in feeding time could be related to
diminished palatability of food as a result of
the scent being located nearby (Abbott et al.
1990, Swihart & Conover 1990), or as a result
of the direct application of predator scent to
food (Müller-Schwarze 1972, Novallie et al.
1982, Melchiors & Leslie 1984, Sullivan et al.
1985, Abbott et al. 1990, Swihart et al. 1991,
Chabot et al. 1996).
Dial (1990) suggested measuring predatorspecific behavioral responses of prey in order
to demonstrate that predator detection and
recognition have occurred. This would
seemingly reduce any confounding issues
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regarding decreased palatability of food
associated with the treatment of, or close
proximity to, predator scents. To date, only
Chabot et al. (1996), and Berger et al. (2001),
have measured predator-specific behavioral
responses of ungulates when exposed to
predator scents. Chabot et al. (1996) quantified
physiological responses of elk, Cervus elaphus
canadensis, when they were exposed to
predator feces, and Berger et al. (2001),
measured vigilance, predator-directed
aggression, and abandonment of feeding sites
by moose, Alces alces, when exposed to
predator urine and feces, as well as playback
calls of predators. In contrast, Novallie et al.
(1982) observed no change in predator-specific
behaviors (i.e., alert postures) by cape grysbok,
Raphicerus melanotis, and gray duiker,
Sylvicapra gimmia, when presented with urine
of the leopard, Panthera pardus, and caracal,
Felis caracal. There was an increase in time
spent examining the predator urine over the
control urine by both species of antelope, but
there was no difference in the frequency of
alert postures.
We have found no data describing predatorspecific behavioral responses of open-habitat
ungulates to the presence of predator scents.
Koford (1957) reported that vicuñas, Vicugna
vicugna, relied on sight as their primary means
of predator recognition, and furthermore noted
that when vicuñas used olfaction to examine
the feces of conspecifics, they did so only from
a distance of a few centimeters. The necessity
of vicuñas to be in such close proximity to
scent cues, along with the lack of reaction to
humans hidden nearby and upwind, may
indicate that camelid olfaction is not always
used for predator recognition.
Because predator detection and recognition
via olfaction appears to be a principal sensory
modality for many mammals (Eisenberg 1981,
Apfelbach et al. 2005), we were interested in
testing whether exposure to predator urine
would elicit a non-feeding, predator-specific
behavioral response in guanacos, Lama
guanicoe–another open-habitat species of
camelid. Because of the prolonged evolutionary
association between guanacos and mountain
lions, we hypothesized that guanacos would
exhibit predator-specific recognition and
avoidance behavior when exposed to the urine
of mountain lions, but not to the urine of other

predators. An alternative hypothesis, however,
is that guanacos might exhibit a general
avoidance of all carnivore urines.
Guanacos are highly social and
monomorphic, and exhibit a resource-defensepolygyny mating system (Franklin 1983). As
migrating animals arrive on the summer range
in early spring (September), adult females and
their young from the previous birth season join
territorial males in the formation of family
groups (a generic term in the sense that not all
members are necessarily related). Family
groups remain together from September to
March (Franklin 1983, Ortega & Franklin
1995), and chulengos (individuals between
birth and <1 year old) are born in November
and December, after a gestation of 11.5
months.

MATERIAL AND METHODS

The study was conducted from 10 to 17
December 2004 in Torres del Paine National
Park (51o3’ S, 72o55’ W), located in the eastern
foothills of the Andean mountain range of
southern Chile. The site was the most eastern
20 km2 section of a 40 km2 “peninsula” study
site. Elevation varied from 200 to 400 m and
this section of the study area was bordered by
large lakes to the south and north and a sheep
ranch to the east. The landscape was open with
rolling hills, vegetation was generally < 1 m
high, and animals were easily observed.
Grasses, Festuca gracillana, Anarthrophyllum
patagonium, and shrubs, Mulinum spinosum,
Senecio patagonicus, and Berberis buxifolia,
dominated this pre-Andean steppe community
(Pisano 1974). Guanacos did not respond to
approaching humans on foot to within 5 to 10
m. This is likely a result of living inside a
protected area (Donadio & Buskirk 2006).
Although guanacos occupy the entire study area
they are patchily distributed throughout the
study area owing to their resource-defense
polygyny mating system (Franklin 1983).
Based upon average group size and the number
of encountered groups, there were
approximately 750-1.000 guanacos on the study
area during our study.
We utilized the urine of a contemporary
(and only) predator (mountain lion; Puma
concolor), novel predator (black bear, Ursus
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arctos), contemporary, non-guanaco predator
(grey fox; Pseudalopex griseus), and ungulate
(control) (white-tailed deer; Odocoileus
virginianus). We utilized 100 % real FOX
URINE and 100 % real MOUNTAIN LION
URINE (Leg Up Enterprises, Inc.), 100 %
PURE BEAR URINE (Harmon Deer Scents™),
and 100 % BUCK URINE (Whitcomb’s
WhiteTail’s Uncommon Scents, Inc. ™). We
tested only territorial groups. Prior to the first
presentation, we soaked paper towels in the
appropriate urine. While walking tangentially
past chosen focal groups, we placed each urinesoaked bundle on the ground within 10-20 m of
animals. Trials were conducted on days when
there was a steady wind from any given
direction, when wind speed did not exceed 24
km h -1 , and ambient temperature varied
between 16 and 21 o C. All urine-soaked
bundles were placed upwind of animals. Upon
trial termination the urine-soaked bundle of
paper towels was placed in a plastic bag that
contained more of the urine in order to
maintain saturation.
Because guanacos exhibit discernible alarm
calls and immediately flee when mountain lions
are detected (R. Sarno, personal observation.),
our variable of interest was the elapsed time
from placement of urine to the emission of
alarm calls by any individual in a group.
Therefore, our sampling unit of interest was
each focal territorial group. All trials were
conducted for 15 min. After each trial was
terminated, another focal group was located at
least 300 m from the previously tested group.
Urine from each of the four species was
presented at random to each focal territorial
group at least 10 times for a total of 48 trials
(bear n = 13, puma n = 13, fox n = 12, deer n =
10). We utilized a one-way analysis of variance
(Zar 1999) to test for differences in the mean
reaction time of guanacos to the urine of each
species and the data are based upon 42 trials
(six trials were terminated because animals
departed the area before 15 min). Based on past
censuses and monitoring of marked animals
conducted between November and January
1990-1997, there is little gross movement of
guanacos on the study area (Sarno & Franklin
1999). Although some animals may have
traversed among focal groups, entire groups
(based upon location) were not tested
repeatedly with different odors.
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Mean group size of guanacos (± SE) during
trials was 5.5 adults (± 1.02) and 2.4 juveniles
(± 0.47). Mean trial time (± S.E.) was 14.8 ±
(0.23) min. In none of the trials that were
terminated early did animals demonstrate either
predator recognition or avoidance behavior;
rather these early terminations took the form of
slow meandering while feeding, which is
indicative of normal grazing behavior of
guanacos. There was no difference in the mean
reaction time of guanacos to the urine of any
species (F 3,39 = 1.51, P > 0.05). In fact, there
was only 1 instance in which guanacos reacted
to the presence of urine and this was a result of
exposure to mountain lion urine. The animal
closest to the urine ran approximately 2 m,
stopped, looked back in the direction of the
urine, walked another 2 m, and began feeding.
No alarm call was emitted and no other animals
reacted. On three other occasions animals
walked to within 3 m of mountain lion and
black bear urine and did not elicit any
measurable reactions.

DISCUSSION

Behavioral responses of numerous species of
mammals to the scents of contemporary and
novel predators suggest an innate reaction to
the presence of predator scent (Apfelbach et al.
2005). Other studies, however, reveal no
response by mammalian prey when exposed to
the scents of their sympatric predators
(Apfelbach et al. 2005). In some cases this has
been explained by the lack of a co-evolutionary
relationship between predator and prey
(Stoddart 1980a, 1980b, Zimmerling &
Sullivan 1994). Other explanations involve
scent presentation in an incorrect context
(Dickman 1992) and low odor concentration
(Takahashi et al. 2005).
We can only speculate as to why guanacos in
our study generally did not react to mountain
lion urine. It is possible that the urine of the
mountain lion is not the olfactory stimulus that
elicits predator avoidance behavior in guanacos.
Olfactory cues present in the skin and fur of
predators have been shown to elicit stronger
responses by prey than urine (Apfelbach et al.
2005). Perhaps other scents such as those
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generated from the whole animal (Jêdrzejewski
& Jêdrzejewska 1990, Ylonen & Ronkainen
1994, Parsons & Bondrup-Nielsen 1996,
Borowski 1998) and/or feces (Caine & Weldon
1989, Chabot et al. 1996, Berton et al. 1998,
Berger et al. 2001) are more important stimuli
than urine in eliciting stereotypical predator
recognition and avoidance behavior via
olfaction. Therefore, our next step is to expose
guanacos to whole-body scents and those from
feces in order to document their responses and to
investigate the conditions (e.g., odor source,
habitat type) under which olfaction elicits
stereotypical predator recognition and avoidance
behavior in guanacos. Low urine concentration
was a potential problem; however, we do not
believe that it was a factor, because when
standing downwind from the urine source we
could detect an odor up to 2 to 3 m away.
Therefore, we presume that guanacos would
easily have detected this. However, if guanacos
can detect the age of the deposited scent, which
could indicate imminent danger, they may not
react to the presence of predator urine owing to
the possibility of diminished volatile compounds
over time (Pusenius & Ostfeld 2002).
On 16 occasions we have observed
guanacos alarm calling and fleeing from an
area when sighting a mountain lion (R. Sarno
personal observation). Guanacos and other
ungulates rely extensively upon vision to detect
predators, and this would be especially favored
in open habitats with low vegetation (Mitchell
& Skinner 2003), which is characteristic of our
study area. An intriguing situation presents
itself in which to test if reliance upon olfaction
by guanacos for predator detection and
recognition is modified by habitat. Guanacos
inhabiting Isla Grande, Tierra del Fuego spend
nearly equal amounts of time in open
grasslands and dense forest and retreat to the
forest when threatened Franklin (1983,
personal communication). Future work will
involve exposing guanacos in both habitats on
Tierra del Fuego to the same suite of odors as
guanacos on the mainland and observing their
responses.
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