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EFFECT OF TEMPERATURE AND RELATIVE HUMIDITY ON THE BEHAVIOR OF
CAPYBARAS (Hydrochoerus hydrochaeris) IN AN URBAN AREA
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Abstract: The capybara, Hydrochoerus hydrochaeris (Rodentia, Caviidae), is a species adapted to diverse
environments, including urbanized areas, where its populations can reach high densities. In this study, we
searched the behavioral pattern of capybaras in urban areas, and investigated the effect of temperature
and relative humidity in its activity pattern. The study was conducted in an urban area of the Aquidauana
municipality in the state of Mato Grosso do Sul, Brazil. Observations occurred between June 2014 and
March 2015, using the scan sampling method. We found that capybaras spent most of your time in aquatic
activities and rest. Temperature was positively correlated with the percentage of individuals engaged in
aquatic activities. Relative humidity was negatively correlated with the percentage of individuals at rest and
positively correlated with aquatic activities. Capybaras exhibit behavioral thermoregulation, which explains
the large amount of time spent on aquatic activities with the increase in temperature and relative humidity.
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The activity pattern is an important aspect of the as lunar phases (Sdbato et al. 2006), photoperiod

natural historyofaspecies andreflects physiological
characteristics and ecological interactions (Tobler
et al. 2009, Norris et al. 2010). These information
in urban areas are needed both for increasing our
basic understanding of the ecology of many tropical
organisms and for understandingimpacts ofhuman
activity on the behavior of them (Blake et al. 2012).
The behavior and activity pattern of mammals
can be influenced by intrinsic factors, such as: sex,
age (Fernandez-Duque 2004), reproductive period
(Halle & Stenseth 2000), and extrinsic factors, like

(Everts et al. 2004), temperature (Ferraz et al. 2010),
precipitation and relative humidity (Carvalho et al.
2011). Temperature, relative humidity, precipitation
and solar radiation can have effects on animal
behavior, as these factors are directly related to
thermoregulation, energy expenditure and animal
wellbeing (Takahashi et al. 2009).
Thermoregulation is a key feature in the
maintenance of homeostasis in mammals.
Thermoregulatory capacities are strongly related
to energy balance and animals are constantly
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seeking to limit the energy costs of normothermia
(Terrien et al. 2011). In addition to autonomic
thermoregulatory responses, endotherms make
use of behavioral responses to maintain thermal
homeostasis when exposed to cold or hot
environments (Cabanac 1979). In this way, knowing
the animal’s interaction with the environment
becomes necessary, since behavior patterns can be
determined by a stimulus that triggers a response
or a sequence of responses.

In this study, we survey the behavioral pattern
of capybaras Hydrochoerus hydrochaeris (Linnaeus,
1766) (Rodentia, Caviidae) in an urban area, and
investigated the influence of temperature and
relative humidity on their activities. The capybaras
are the largest rodent of the South America. It
is an herbivorous non ruminant species, with
semiaquatic habit, inhabiting riparian forests,
swamps and flooded fields (Borges & Tomads
2008). The capybaras are common and abundant
in urbanized areas, dues its high reproduction
rate and the absence of natural predators in these
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environments (Pereira & Eston 2007).

The data collection was performed in Lagoa
Comprida Municipal Natural Park (20°27°44” S,
55°46’26” W, datum SADG69), which has a total area
of 74.2 ha and semi-lentic wetlands measuring
approximately 26.87 ha (Souza & Martins 2010).
The park is located in the central portion of the
municipality of Aquidauana, in the state of Mato
Grosso do Sul, Brazil (Figure 1). The climate is Aw,
or Tropical Savanna (Peel et al. 2007), with two well
defined seasons, one dry and cold (winter) that runs
from May to September, and another rainy and hot
summer, from October to April. Observations were
made in the morning and afternoon periods, from
7:00 to 18:00 h, between June 2014 and March 2015,
totaling 10 h. For such, the scan sampling method
was employed (Altmann 1974). In scan sampling the
behavior of all the individuals in a group of animals
are recorded at predetermined time intervals.
Groups were observed every ten minutes with
the aid of binoculars (10 x 50 mm). Temperature
and relative air humidity were measured at each
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Figure 1. Map of location of Lagoa Comprida Municipal Natural Park, municipality of Aquidauana, Mato

Grosso do Sul state, Brazil.
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observation with the aid of a digital temperature
and humidity meter (Incoterm®).

Based on their size, the animals were classified
with regard to maturity (juveniles and adults) and
activity at the moment of observation: (1) aquatic
activities — when moving in water (swimming
with head above the water or diving [completely
immersed]); (2) rest — when the animals were still,
lying down, sitting or standing on the ground; (3)
feeding — when engaged in foraging; (4) movements
on ground - when on land or in the shallow
portions of the aquatic environment with their feet
on the bottom; and (5) social interactions — positive
(playing among individuals of the same group,
smelling, licking and feeding pups) or negative
(chasing) (Rickli & Reis 2014).

Cluster analysis was performed (UPGMA joining
method) to determine similarities in the time spent
on each activity between juveniles and adults
using the Bray-Curtis similarity index. Spearman’s
correlation analysis (r) with the Bonferroni
correction was used to determine correlations
between the abiotic factors (temperature and
relative humidity) and the percentage of individuals
engaged in each activity pattern.

The groups comprised two to seven individuals
and were generally composed only of adults, with
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one or two juveniles per group. A high degree of
similarity was found between juveniles and adults
regarding the time spent on each activity (Bray-
Curtis = 90%). Both age groups spent most of their
time engaged in aquatic activities (72.9% - juveniles
and 65.8% - adults) or at rest (18.9% and 24.6%,
respectively), following by feeding (2.7% - juveniles
and 6.5% adults) and social interactions (5.4% -
juveniles and 2.5% adults) (Figure 2).

Temperature throughoutthe studyperiod ranged
from 27.1 to 34.8°C (mean: 30.4 + 1.94°C) and relative
humidity ranged from 24 to 81% (mean: 31.7 + 12.1%).
Temperature was positively correlated with the
percentage of adult individuals engaged in aquatic
activities (r, = 0.43, p = 0.005). Relative humidity was
negatively correlated with the percentage of adult
individuals atrest (r,=-0.49, p = 0.001) and positively
correlated with aquatic activities (r,= 0.45, p = 0.003;
Table 1). The correlation between temperature and
the percentage of adults at rest was marginally
significant (r, = -0.34, p = 0.029). No correlations
were found between the abiotic variables and
other activities (Table 1). These analyses were not
performed with juveniles due to the insufficient
number of individuals in this age group.

The fact that we found individuals engaged in
aquatic activities a large portion of the time may
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Figure 2. Percentage of time spent engaged in each activity by juvenile and adult capybaras Hydrochoerus
hydrochaeris (Rodentia, Caviidae) in Lagoa Comprida Municipal Natural Park, municipality of Aquidauana,

Mato Grosso do Sul state, Brazil.
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Table 1. Spearman’s correlations between abiotic variables (i.e., temperature and relative humidity) and
percentage of capybaras Hydrochoerus hydrochaeris (Rodentia, Caviidae) individuals engaged in each
activity pattern in the municipality of Aquidauana, Mato Grosso do Sul state, Brazil. Values in bold indicate
significant correlation (p < 0.025, consider Bonferroni correction).

Variables/ Activities Aq}l 'flt.lc Rest Feeding Movements . P0s1tlye
activities on ground interactions

Temperature 0.43 -0.34 -0.25 -0.16 0.26

Relative Humidity 0.45 -0.49 0.1 0.13 -0.189

be due to their dependence on this resource for
reproductive activities, escape from predators
and thermoregulation (Azcarate 1980, Moreira &
MacDonald 1997). The temperature average was
high in the city (~30.4°C), and observations during
the hottest part of the day also were included in
the analyses. Thus, this intensive aquatic behavior
could be due to the need for thermoregulation,
since capybaras have sparse, insufficient sweat
glands (approximately 10 to 12 per cm?) to exercise
this function (Santos et al. 2005), making the
animals seek to stay in the water or rest near it
during the hottest period of the day. This activity
pattern is an ecophysiological adaptation of the
capybaras (Ferraz et al. 2010).

There are two types of thermoregulatory
mechanisms: physiological - when there are
physiological organic changes stemming from
thermal stress; and behavioral — when animals use
behavioral patterns to adjust their temperature
(Souza & Batista 2012). The present results indicate
the use of behavioral thermoregulation by the
groups of capybaras studied. These adjustments
contribute tofacilitate the managementofand heat-
induced responses, and mainly rely on body heat
exchanges between the organism and the changing
environment. Understanding how environmental
change influences the behavior of organisms is
central for both ecological understanding and
species conservation (Norris et al. 2010). The results
can contribute to the conservation of wildlife and
assist in the planning of management measures for
the species in urbanized environments.

ACKNOWLEDMENTS

The authors thank Bruno Arguelho Arrua, Fanny de
Oliveira Rodrigues, Maria Helena da Silva e Paulo
Landgref Filho for their assistance in field activities.
We thank the Coordenacao de Aperfeicoamento
de Pessoal de Nivel Superior (CAPES, Finance

Oecol. Aust. 23(4): 1109-1113, 2019

Code 001) and the Fundacdao de Apoio ao
Desenvolvimento do Ensino, Ciéncia e Tecnologia
do Estado de Mato Grosso do Sul (FUNDECT,
Process n°59/300.048/2015) for the support to the
projects developed by the “Estudos Integrados em
Biodiversidade do Cerrado e Pantanal” research
group. We would like to thank the two anonymous
reviewers for their suggestions and comments.

REFERENCES

Altmann,J. 1974. Observational study of behavior:
sampling methods. Behaviour, 49(3/4), 227-
267.

Azcarate, T. 1980. Sociobiologia y manejo
del capibara (Hydrochoerus hydrochaeris).
Donana Acta Vertebrata, 7(6),1-228.

Blake, J. G., Mosquera, D., Loiselle, B. A., Swing, K.,
Guerra, J., & Romo, D. 2012. Temporal activity
patterns of terrestrial mammals in lowland
rainforest of eastern Ecuador. Ecotropica,
18(2), 137-146.

Borges, P. A. L., & Tomds, W. M. 2008. Guia de
rastros e outros vestigios de mamiferos no
Pantanal. Corumbd: Embrapa Pantanal: p.
148.

Cabanac, M. 1979. Le comportement
thermorégulateur. The Journal of Physiology,
75, 115-178.

Carvalho, W. D., Freitas, L. N., Freitas, G. F., Luz,
J. L., Costa, L. M., & Esbérard, C. E. L. 2011.
Efeito da chuva na captura de morcegos em
uma ilha da costa sul do Rio de Janeiro, Brasil.
Chiroptera Neotropical, 17(1), 808-816.

Everts, L. G., Strijkstra, A. M., Hut, R. A., Hoffmann
I. E., & Millesi, E. 2004. Seasonal variation
in daily activity patterns of free-ranging
European ground squirrels (Sermohilus
citellus). Chronobiology International, 21(1),
57-71. DOI: 10.1081/CBI-120027982

Fernandez-Duque, E. 2004. High Ilevels



of intrasexual competition in sexually
monomorphic owl monkeys (Aotus azarai).
Folia Primatologica, 75, 260.

Ferraz, K. M. P M., Manly, B., & Verdade, L. M.
2010. The influence of environmental variables
on capybaras (Hydrochoerus hydrochaeris:
Rodentia, Hydrochoeridae) detectability in
anthropogenic environments of southeastern
Brazil. The Society of Population Ecology, 52(2),
263-270. DOI: 10.1007/s10144-009-0181-1

Halle, S., & Stenseth, N. C. 2000. Activity patterns
in small Mammals: An ecological approach.
Springer, Berlin, Germany: 320 p.

Moreira, J. R., & MacDonald, D. W. 1997. Técnicas
de manejo de capivaras e outros grandes
roedores na Amazonia. In: C. Valladares-Padua,
R. E. Bodmer, & L. Cullen-Jr (Eds.), Manejo e
conservacao de vida silvestre no Brasil. pp. 186-
213. Belém, PA: Sociedade Civil Mamiraua.

Norris, D., Michalski, E, & Peres, C. A. 2010. Habitat
patch size modulates terrestrial mammal
activity patterns in Amazonian forest fragments.
Journal of Mammalogy, 91(3), 551-560. DOL:
10.1644/09-MAMM-A-199.1.

Peel, M. C,, Finlayson, B. L., & McMahon, T. A.
2007. Updated world map of the Kd&ppen-
Geiger climate classification. Hydrology and
Earth System Sciences, 11(5), 1633-1644. DOI:
10.5194/hess-11-1633-2007

Pereira, H. E A., & Eston, M. R. 2007. Biologia
e manejo de capivaras (Hydrochoerus
hydrochaeris) no Parque Estadual Alberto
Lofgren, Sao Paulo, Brasil. Revista do Instituto
Florestal, 19(1), 55-64.

Rickli, R. I., & Reis, N. R. 2014. Método de estudo
para avaliar dieta, atividades e locais ocupados
por capivaras Hydrochoerus hydrochaeris
(Linnaeus, 1766). In: N. R. Reis, A. L., Peracchi,
B. K. Rossaneis, & M. N. Fregonezi (Orgs),
Técnicas de estudos aplicadas aos mamiferos
silvestres brasileiros. pp: 193-199. Technical
Books Editora.

Sabato, M. A. L., Melo, L. E B, Magni, E. M. V,, Young,
R.J., & Coelho, C. M. 2006. A note on the effect
of the full moon on the activity of wild maned
wolves, Chrysocyon brachyurus.
Processes, 73(2), 228-230. DOI:
beproc.2006.05.012

Santos, C. R., Orténcio-Filho, H., Barbosa, O. R,,
Cardozo R. M., Aratjo, D. N., Fornari, D. C,,

Behavior
10.1016/j.

Teodoro & Aoki | 1113

Guaragni, M., & Fregadolli, R. M. 2005. Etologia
de capivaras (Hydrochaeris hydrochaerisL. 1766)
jovens semiconfinadas no Norte do Estado do
Parana. Acta Scientiarium - Animal Sciences,
27(1), 163-169. DOI: 10.4025/actascianimsci.
v27i1.1262

Souza, B. B., & Batista, N. L. 2012. Os efeitos do
estresse térmico sobre a fisiologia animal.
Agropecudria Cientifica no Semidrido, 8(3), 06-
10.

Souza, E. P, & Martins, S. R. O. 2010. Conflitos
territoriais no entorno do Parque Natural
Municipal da Lagoa Comprida em Aquidauana/
MS. Percurso: Sociedade, Natureza Cultura, 11,
291-306.

Takahashi, L. S., Biller, J. D., & Takahashi, K. M. 2009.
Bioclimatologia zootécnica. Jaboticabal: p. 91.

Terrien, J., Perret, M., & Aujard, E 2011. Behavioral
thermoregulation in mammals: a review.
Frontiers in Bioscience, 16(4), 1428-1444. DOI:
10.2741/3797

Tobler, M. W., Carrillo-Percastegui, E. S., & Powell,
G. 2009. Habitat use, activity patterns and use of
mineral licks by five species of ungulate in south-
eastern Peru. Journal of Tropical Ecology, 25(3),
261-270. DOI: 10.1017/S0266467409005896.

Submitted: 22 September 2018
Accepted: 25 June 2019

Published online: 16 December 2019
Associate Editors: Arnildo Pott &
Gudryan J. Baronio

Oecol. Aust. 23(4): 1109-1113, 2019



