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Abstract: Nowadays, the processes of deforestation and loss of habitats represent a major threat to many species
of mammals. These processes cause changes in natural landscapes by decreasing area, connectivity, and fragment
size, and increasing edge effects and number of fragments. Understanding which and how many species persist in
disturbed fragments may indicate the species’ minimum requirements and might contribute to their conservation.
Here we show how the mammalian fauna of medium and large size (higher than 1 kg) are structured in a
semideciduous seasonal forest fragment of 36.5 ha in the urban area of Jatai, Goias. We performed the sampling
with 30 sand track plots (1 x 1 m). We analyzed the relative record frequency and built a collector’s curve to
demonstrate the sampling effort. With a total effort of 600 track plots x days, we recorded twelve species of
mammals with our tracks sampling method, from which only the wild mammals were included in the analyzes
(11 species). The estimated species richness reached 13 species (SD (Standard Deviation) = £1, CI (Confidence
Interval) =42 (11 — 15 species). The species with the highest relative record frequency was Didelphis albiventris
and the species with the lowest was Tamandua tetradactyla. The fragment size must be a limiting factor to the
richness and to the occurrence of species, as it may not be sufficient to allow the persistence of a population or
an individual. Disturbances that originated from houses, like domestic animals and movement of people, also
contributed to the removal and extinction of species. To conserve the species in the fragment, we suggest the
prevention of entrance of people and of domestic animals. We also recommend increased connectivity of the
fragment with the landscape external to the urban area in order to allow the movement of the currently present
species.
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BERNARDO, P.V.S. & MELO, F.R. Composicio e caracterizacio dos mamiferos de médio e grande porte
em um fragmento urbano de Floresta Estacional Semidecidual no bioma Cerrado. Biota Neotrop. (13)2:
http://www.biotaneotropica.org.br/v13n2/pt/abstract?article+bn02813022013

Resumo: Atualmente, os processos de perda e fragmentag@o de habitats representam uma das maiores ameacas
as espécies de mamiferos, provocando mudancas nas paisagens diminuindo a 4rea natural, a conectividade e o
tamanho dos fragmentos e aumentando o nimero dos fragmentos e o efeito de borda. Entender quais e quantas
espécies habitam fragmentos perturbados pode indicar seus requerimentos minimos contribuindo para sua
conservagdo. Neste trabalho é mostrado como esta estruturada a mastofauna de médio e grande porte (>1 kg) em
um fragmento de Floresta Estacional Semidecidual de 36,5 ha na area urbana do municipio de Jatai, Goids. A
coleta foi realizada com o uso de 30 parcelas de areia (1 x 1 m), foi também analisada a frequéncia de registro e
construida uma curva do coletor para demonstrar o esfor¢o de coleta. Com um esforco total de 600 parcelas/dias
foram registradas doze espécies de mamiferos, mas somente ndo domésticas foram inclusas nas analises (onze
espécies). A riqueza estimada foi de 13 espécies (DP (Desvio Padrao) = = 1, IC (Intervalo de Confianga) + 2
(11— 15 espécies). A espécie com a maior frequéncia relativa de registros foi Didelphis albiventris e a com menor
frequéncia relativa foi Tamandua tetradactyla. O tamanho do fragmento deve ser um limitante para a riqueza e
permanéncia das espécies, pois pode nao ser suficiente para a persisténcia de uma populagdo ou mesmo de um
individuo. Perturbagdes advindas das moradias como animais domésticos e o transito de pessoas também devem
contribuir para o afastamento e extingdo das espécies. Para conservagao das espécies no fragmento, sugerimos a
proibigdo da entrada de pessoas e animais domésticos, bem como aumentar a conectividade do fragmento com
a paisagem exterior a area urbana, a fim de permitir a movimentagao das espécies presentes.

Palavras-chave: Sudoeste goiano, fragmentagdo de habitats, perda de habitat, mastofauna, ecologia urbana.
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Introduction

Nowadays, many anthropogenic activities promote fragmentation
and habitat loss in natural landscapes, and both of these factors have
been responsible for several losses to global biodiversity (Tabarelli
& Gascon 2005, Gibson et al. 2011). In Brazil, the Cerrado Biome is
highly fragmented (Myers et al. 2000, Carvalho et al. 2009) due to its
use for agriculture, cattle raising, and charcoal production (Miziara
& Ferreira 2008). Especially in Brazil, fragmentation has become a
major challenge to the conservation of mammals (Costa et al. 2005)
because it modifies the landscape, decreases the extension of the
original habitat, and increases the creation and number of fragments. It
also makes these fragments smaller and more isolated (Fahrig 2003).

The remaining Cerrado comprises about 20% (Mittermeier et al.
2005) of its original extension (about 2.000.000 km?) (Ratter et al.
1997), being one of the 35 most threatened areas of the world and
having habitat loss and fragmentation of habitats as main threats
(Myers et al. 2000, Mittermeier et al. 2005). The fragmentation
processes have also caused the formation of vegetation fragments
in urban areas in many places of the world (e.g. Crooks 2002,
Fernandez-Juricic 2002, Lacerda et al. 2009). The impacts of habitat
fragmentation limit the presence of various species in the fragment
because they restrict the area of the fragment (Chiarello 1999,
Michalski & Peres 2007). They also cause edge effects (Fahrig 2003)
in the interaction between the fragment and the matrix (Murcia 1995,
Stevens & Husband 1998) and decrease landscape connectivity
(Fahrig & Merriam 1994, Sampaio et al. 2010). Aside from these
factors, there are also factors present related to the proximity of
households and urban centers. Edge effects are present especially
in urban fragments such as invasion of exotic and domestic species
(Crooks & Soulé 1999, Crooks 2002, Lacerda et al. 2009) and the
existence of adverse effects to the fauna arising from human contact.
Adbverse effects include waste disposal, hunting increase, and transit
of people (Chiarello 1999, Peres 2001, Michalski & Peres 2005).

The responses of the species to effects of habitat fragmentation
are diverse. The species may decline dramatically and disappear,
remain stable or increase in fragments (Crooks 2002, Laurance 2008).
This process is related to the increase of human population density,
road networks, pollution, and conversion of areas to agriculture and
cattle farming (Costa et al. 2005). Due to these factors, the habitat
loss and fragmentation process have been leading to the inclusion
of many mammal species on the red list of threatened species of
Brazil (Costa et al. 2005, Machado et al. 2008). In this scenario the
fragments are important to conserve despite their size or location,
because although they are small, they may have conservation value
in increasing connectivity (e.g. Crooks 2002, Lacerda et al. 2009,
Sampaio et al. 2010).

Identifying which species are present in remnants of native
vegetation might reveal their levels of environmental requirements,
assisting in the implementation of management strategies. For this
purpose, inventorying the fauna of an ecosystem is the first step for its
conservation. However, data in local and regional scales of mammals
are still scarce. It would be impossible to develop any conservation
plan without a minimum knowledge about the organisms that occur in
a given site or how many species can be found there (Santos, 2006).

In this work, we show how the mammalian assemblage of medium
and large size (weighing more than 1 kg), is structured in an urban
fragment of semideciduous seasonal forest.

Methods

1. Study area

The work was conducted in a fragment of semideciduous seasonal
forest of 36.5ha (17°52°53” Sand 51°42°52” W, 708 m of elevation
from sea level), located in the urban area of the municipality of
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Jatai, state of Goias, in Brazil (Figure 1). This fragment contains
only one small link to the external area of the city (a soybean field)
with no connection to other fragments. The landscape of this region
is dominated by monocultures (Carvalho et al. 2009), mainly of
soybean, corn and sugarcane, with the presence of pastures and
native vegetation fragments. This region is located in the domains
of the Cerrado biome, which presents a seasonal climate with two
remarkable periods: a rainy season that lasts from October to March
and a dry season, lasting from April to September (Ratter et al. 1997,
Klink & Machado 2005). The mean annual temperatures in Jatai is
22° and the mean annual precipitation ranges from 1650 to 1800 mm
(Rocha et al. 2012).

2. Data sampling

The sampling was conducted in three transects (each 200m long)
crossing the forest perpendicularly to a stream that passes through
the fragment. The three transects were respectively designed as A,
B and C, where A and B were 25 m away from each other and, due
to the presence of the stream (Ac¢ude Stream), transects B and C
were 50 m away from each other. For each transect, 10 track plots
with dimensions of 1 m x 1 m containing fine sand were placed and
listed, being twenty meters distant from each other. We went on field
excursions for sampling on two consecutive days in most months,
but in the first month we did the sampling on four consecutive days.
We conducted nine monthly samplings, from August 2008 to May
2009. During the excursions, each track plot was baited with a piece
of banana and, after 24 hours, was checked for tracks. When tracks
were present, we made a photographic record and identified the
footprints using the field guides of Becker & Dalponte (1991) and
Borges & Tomas (2004).

3. Data analysis

We calculated the frequency of species (number of records/track
plots x days of sampling) and using the software EstimateS (Colwell
2000) version 7.5, we estimated the species richness through the
Jackknife 1 estimator (Heltshe & Forrester 1983) to confirm the
validation of the sampling effort. If domestic species were recorded,
they were not included in the richness analysis.

Results

With a total effort of 600 track plots, we recorded twelve taxa
of mammals (Table 1), and the estimated richness was 13 species
(SD=+1,IC==+10.5 to 14.6) (Figure 2).We recorded the domestic
species Canis lupus familiaris (Linnaeus, 1758) (pet dog) and a
species of Felidae that we were unable to confirm, although it was a
small cat that could be identified as a domestic or wild cat. However,
because there was doubt, this species was included in the richness
analysis. The sampling effort of 600 track plots was sufficient to
register all or most of the medium and large sized mammals of the
fragment (that were eligible to be recorded by the used methodology).

The most frequently recorded medium and large sized species
in the fragment were Didelphis albiventris (relative frequency of
0.200), Dasypus novemcinctus (0.065) and Dasyprocta azarae
(0.058). While the least frequently recorded species were Coendou
prehensilis (0.003) and Tamandua tetradactyla (0.002). The domestic
species, Canis lupus familiaris, was also rarely recorded (0.010 of
the track plots).

Discussion

The estimated richness of 13 species was relatively high when
the size of the fragment is considered (36.5 ha), but many common
species of the region were absent. An isolated fragment like the one

http://www.biotaneotropica.org.br



78

Biota Neotrop., vol. 13, no. 2

Bernardo, P.V.S. & Melo, F.R.

I
] " IMunicipality of Jatai
{ 5 4
L
\‘\.‘
(o
{‘1
Brazil 1
Goias State
£ /, -
Urban area of municipality of the Jatai
/) N
N A
N
j&\
| W N
s f \,:\/.;‘
';;\ ‘_"\\/’
Legend :
w. ;™
Urban area of municipality of the Jatai _7>
| Fragment of seasonal semideciduous forest | A .
| Urban area v e — e ometers

Figure 1. Localization of the municipality of Jatai in the state of Goias, where the studied fragment of seasonal semideciduous forest is located and where the
sampling method of sand track plots was conducted to sample medium and large sized mammals between August 2008 and May 2009.

Table 1. List and relative frequencies of the species recorded by the methodology of sand track plots in an urban forest fragment in Jatai, Goias. The frequency

refers to 600 sampled track plots, the values are sorted in descending order.

Species

Common names

Relative record frequency

Didelphis albiventris Lund, 1840 opossum 0.200
Dasypus novemcinctus Linnaeus, 1758 nine-banded armadillo 0.065
Dasyprocta azarae Lichtenstein, 1823 agouti 0.058
Eira barbara (Linnacus, 1758) tayra 0.050
Myrmecohaga tridactyla Linnaeus, 1758 giant anteater 0.033
Procyon cancrivorus (G. Cuvier, 1798) crab-eating raccoon 0.025
Nasua nasua (Linnaeus, 1766) ring-tailed coati 0.015
Cuniculus paca (Linnaeus, 1766) lowland paca 0.013
Felidae sp. cat 0.013
Canis lupus familiaris (Linnaeus, 1758) pet dog 0.010
Coendou prehensilis (Linnaeus, 1758) brazilian porcupine 0.003
Tamandua tetradactyla (Linnaeus, 1758) lesser anteater 0.002

of this study will hardly maintain a rich fauna of medium and large
sized mammals, because small fragments are certainly not adequate
to maintain a population or even an individual of the species (Fahrig
& Merriam 1994). This expectation is confirmed by our results,
where the majority of the recorded species are midsized. The largest
mammal recorded was Myrmecophaga tridactyla (tamandua-
bandeira) with average 30.5 kg (Emmons & Feer 1997). Species
like Tapirus terrestris (Linnaeus, 1758) (tapir), Mazama americana
(Erxlesben, 1777) (red brocket), Tayassu pecari (Link, 1795)
(white-lipped peccary) e Pecari tajacu (Linnaeus, 1758) (collared
peccary) are common to the region (personal observation), but they
do not use the fragment, where they must have been extinct due to

http://www.biotaneotropica.org.br

absence of conditions of utilization, like size and edge effect. The
presence of mammals is usually limited by the area size (Chiarello
1999, Michalski & Peres 2007), which is a problem common in
urban fragments, because in general the fragments are small. Beyond
the area limitation of the fragment, the edge effect may also cause
negative effects to the mammalian fauna (Murcia 1995, Stevens &
Husband 1998, Fahrig 2003). Despite not being studied, problems
were observed at the edges of the urban fragment, like garbage, fires,
movement of people, and pets.

Top predators and species that need greater living ranges are
more sensible to the effects of habitat fragmentation, disappearing
from smaller fragments (Gilbert et al. 1998, Woodroffe & Ginsberg
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Figure 2. Accumulation curve of large and medium sized mammal species collected between August 2008 and May 2009 from the sampling of an urban forest

fragment, in Jatai, Goiés.

1998, Chiarello 1999). However, mesopredators are less affected, like
some of the species that were recorded in this remnant (e.g., Nasua
nasua, Procyon cancrivorus, Eira barbara). They present great
environmental plasticity because they can exist in small fragments,
and can move through the anthropic matrix (Michalski & Peres 2005,
Alves-Costa & Eterovick 2007, Lyra-Jorge et al. 2009). These small
fragments, like the studied one, are exposed to the “mesopredator
release” phenomena (Crooks & Soulé 1999), where the extinction of
top predators provokes an increase of the number of mesopredators
and of the predation of species from lower levels of the food chain,
leading them to local extinction.

The presence of people, often related to hunting, is a disturbing
factor in fragments and tends to move away and/or locally extinguish
the species (Michalski & Peres 2005, Peres 2001, Chiarello 1999).
This is mainly the result of the presence of residences near to the
fragments, increasing the likely presence of domestic animals. In
this study we recorded the presence of domestic dogs and a feline
species that could have been a domestic cat. This is a huge problem
for conservation of fauna in small and urban fragments, because the
presence of domestic species cause damages, interfere in food chains,
and transmit diseases to wild species (Crooks & Soulé 1999, Crooks
2002, Lacerda et al. 2009).

Through the process of habitat fragmentation, a fragment may
gradually lose its species and the the size and diversity of its fauna.
This resulting fauna will consist of generalist species (Tabarelli
& Gascon 2005). In this fragment, we have found the species
of generalist habits Didelphis albiventris (opossum) frequently
recorded. Generalist species are benefited by the processes of
habitat fragmentation, because they have greater capability to use
different environments, including altered ones (Marvier et al. 2004,
Devictor et al. 2008). Because of this, it is also common to find the
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opossum in residential areas. In addition, species like the opossum
and small mammals can increase their abundance in small fragments,
due to their generalist habits and to the absence of predators (Fonseca
& Robinson 1990, Chiarello 1999, Michalski & Peres 2007).

Due to population growth and the advance of cities, forest
fragments in the middle of urban centers tend to be common. Despite
the size of the impact and the characteristics of the surrounding matrix,
the fragment we observed harbors several species of mammals of the
Cerrado. However, for an efficient conservation of this fragment, as
well as for other fragments in similar conditions, it is necessary to
develop ways to improve the fragment and landscape features. The
perpetuation of wildlife, the increase of connectivity and of size, the
reduction of edge effects, and of the internal impacts arising from
the movement of people and pets, are only possible with appropriate
management actions.
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