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Abstract: The reduction and fragmentation of remnant vegetation habitats has been one of the main threats to 
Cerrado biodiversity. The aim of the present study is to make an inventory of medium and large mammal species 
in a Cerrado remnant and to assess deforestation influence on part of this fragment on the richness and composition 
of mammal species. The study was conducted in a Cerrado fragment in southeast Goias State, Ipameri County. 
Data were collected during three different periods (P1, January-June, 2014; P2, December, 2016 – June, 2017; P3, 
July-December, 2017) through direct (visual, vocal and camera-trap records) and indirect methods (foot prints, 
animal burrows and other traces) in order to register the mammal species. Jackknife 1 estimator was used to estimate 
species richness during each of the three sampled periods and for the complete collection period; species similarity 
between periods was assessed through the Jaccard’s Index of Similarity (Cj). Species richness between periods 
was performed through inference by overlapping confidence intervals (CI). Twenty-nine species were recorded 
during the assessed period, five of them were listed as endangered in Brazil. There was no significant change in 
species richness between the assessed periods: species richness of 25 species was observed in Period 1 (P1), the 
richness of 32 species was estimated (CI = 4.58); 23 species were recorded in Period 2 (P2), and the richness of 30 
species was estimated (CI = 4.39), the richness of 23 species was observed in Period 3 (P3) and the richness of 28 
species was estimated (CI = 4.70). Similarity in species composition between the assessed periods recorded Cj = 
0.71 (71%) between P1 and P2, Cj = 0.66 (66%) between P1 and P3, and Cj = 0.77 between P2 and P3. Fragment 
deforestation did not influence the richness and composition of medium and large mammal species (within a period 
of 2~3 years) when the three periods were compared; however, the absence of changes in the community can be 
the result of time-lag, therefore, we cannot put aside the likelihood of mid and long-term effects.
Keywords: mammal fauna; wildlife survey; species composition; fragmentation.

Mamíferos de médio e grande porte em um fragmento de Cerrado, no sudeste de 
Goiás, Brasil: inventário e efeitos imediatos da redução de habitat na riqueza e 

composição de espécies

Resumo: A fragmentação e a redução de hábitat de vegetação remanescente tem sido as principais ameaças à 
biodiversidade do Cerrado. Este trabalho teve como objetivo inventariar as espécies de mamíferos de médio e 
grande porte em um fragmento de Cerrado e avaliar a influência do desmatamento de parte desse fragmento na 
riqueza e composição de espécies de mamíferos. O estudo foi conduzido em um fragmento de Cerrado, no sudeste 
do Estado de Goiás, município de Ipameri. Os dados foram coletados em três períodos (P1 - janeiro-junho/2014, 
P2 - dezembro/2016-junho/2017 e P3 - julho-dezembro/2017) utilizando métodos diretos (visual, vocal e registros 
fotográficos) e indiretos (pegadas, tocas e outros sinais) para o registro das espécies de mamíferos. Foi estimada 
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Introduction

Habitat fragmentation and loss processes have been seen as the 
main threats to biodiversity (Ahumada et al. 2011, Gibson et al. 2011). 
These processes change the disposition and habitat connectivity, but 
they are different. The fragmentation turns areas into smaller remnants 
at different isolation levels, whereas the habitat loss does not necessarily 
cause any disruption in fragment continuity (Fahrig 2003).

It is possible to observe changes in the landscape and in connectivity, 
as well as increase in the matrix area and in the border effect, after 
fragmentation (Uezu et al. 2005, Michalski & Peres 2007, Norris et al. 
2008). These changes can lead to alterations in local biodiversity, either 
at population level – such as changes in abundance, reproduction; in 
the distribution, recruiting and survival rates of individuals (Wolff et al. 
1997, Fahrig 2003) – or at community level, as well as changes in species 
richness and composition (Chiarello 1999, Santos-Filho et al. 2012).

Habitat reduction and fragmentation can cause many losses to 
the fauna, such as reduction in shelter, food availability and in the 
availability of reproduction locations. Moreover, this reduction can 
increase or reduce fauna flow depending on the affected species, fact that 
exposes these species to predators and hunters (Cullen Jr. et al. 2000, 
Peres 2000). One additional effect of habitat reduction or fragmentation 
is population isolation, that is responsible for gene flow reduction, 
which, consequently, leads to reduction in local fauna population and 
even to the extinction of some species in the region (Fahrig 2003). The 
ability of some species to remain in fragmented sites is related to their 
biological characteristics, such as body size (Rocha et al. 2018), area 
for use, population density, specificity of habitat use, reproduction rate 
(Arita et al. 1990, Cardillo & Bromham 2001, O’Grady et al. 2004) and 
their ability to cross large unfavorable areas (Dale et al. 1994).

The Cerrado biome covers approximately 23% of the national 
territory and it was included among the 34 hotspots in the planet due its 
high biodiversity, degree of endemism and endangerment (Mittermeier 
et al. 2005). Cerrado has been facing the fast reduction of its original 
vegetal cover in the last five decades given the expansion of agricultural 
frontiers in Central Brazil. Therefore, this biome is currently highly 
fragmented in many regions (Sano et al. 2007, Carvalho et al. 2009, 
Strassburg et al. 2017).

Cerrado houses at least 251 mammal species; 32 of them are 
endemic and 16 are listed as endangered in Brazil (Paglia et al. 

2012, MMA 2014). The mammals has been considered as one of the 
biologic groups mostly influenced by habitat fragmentation, due to the 
characteristics of their species, since most of them need large areas to 
live (at certain preservation degree), have higher demands for resources 
in order to survive and present low reproduction rates (Cardillo et al. 
2005).

Studies about Cerrado assessing the effects of fragmentation on 
wild mammals remain scarce; thus, the aim of this study was to survey 
medium and large mammal species in a Cerrado fragment in Southeast 
Goias State and to assess deforestation influence on the richness and 
composition of mammal species.

Material and Methods

1.	 Study site

The study was conducted in a Cerrado fragment (coordinates: 
17°40’31” S; 48°05’09” W) in southeast Goias State, Ipameri County 
(Figure 1). The private property where the research was conducted 
holds Cerrado remnants that exceed the minimal requirements for rural 
real estate (Brasil, 2012). However, part of this native vegetation was 
legally removed between 2014 and 2017, with emphasis to soil use for 
agricultural purposes.

Part of the natural vegetation in the fragment where the study 
was conducted was suppressed. Before the beginning of vegetation 
suppression, in 2014, the fragment has an area of 284 ha; between 
December 2016 and July 2017, the area was reduced to 204 ha, thus it 
lost 28% of its native vegetation cover; and from July to December 2017 
the area was reduced to 196 ha, 30.9% loss in relation to 2014 (Figure 1).

2.	 Sampling

Data were collected between 2014 and 2017 during three different 
periods: January-July, 2014 (P1) [sample effort (n)=4 days], December, 
2016 – June, 2017 (P2) [n=6 days] and July-December, 2017 (P3) 
[n=6 days].

Active searches were performed, totaling 64 hours, and the species 
were recorded through direct (visual and vocal) and indirect methods 
(foot prints, animal burrows and other traces) (Rocha et al. 2015). In 
addition, two camera traps (Bushnell, digital - 8 mega pixel resolution) 
were used between December 17, 2016 and December 28, 2017, when 

a riqueza de espécies para os três períodos amostrados e para todo período utilizando o estimador Jackknife 1 e a 
semelhança de espécies entre os períodos, pelo Índice de Similaridade de Jaccard (Cj). A comparação da riqueza 
de espécies estimada entre os períodos foi realizada pela inferência por sobreposição dos intervalos de confiança 
(IC). Em todo o período estudado foram registradas 29 espécies, sendo 5 destas listadas como ameaçadas de 
extinção no Brasil. Entre os períodos amostrados não foi observada mudança significativa na riqueza de espécies, 
sendo que no período 1 (P1) foi observada a riqueza de 25 espécies e estimada de 32 (IC = 4,58), no período 2 (P2) 
registrou-se 23 espécies e estimou-se 30 (IC = 4,39) e no período 3 (P3) a riqueza observada foi de 23 espécies e 
estimada 28 (IC = 4,70). A similaridade na composição de espécies entre os períodos foi de Cj = 0,71 (71%) entre 
P1 e P2, Cj = 0,66 (66%) entre P1 e P3 e Cj = 0,77 entre P2 e P3. Não foi observada influência do desmatamento do 
fragmento (no período de 2 a 3 anos) na riqueza e composição de espécies de mamíferos de médio e grande porte, 
comparando os três períodos amostrados. Contudo, a ausência de alterações na comunidade pode ser decorrente 
de um time-lag, não podendo descartar possíveis efeitos a médio e longo prazo.
Palavras-chave: mastofauna, levantamento de fauna, fragmentação, perda de habitat.
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these traps were removed from, or reinstalled in, different spots, without 
baits, in locations likely crossed by the local fauna. This method totaled 
376 traps-night sampling effort.

The active searches were performed in roads, tracks, banks of water 
courses and in their surroundings. The study site was randomly crossed 
in search for evidences of medium and large mammals. When any animal 
was visualized or when any evidence of mammals was found, they were 
identified (Becker & Dalponte 2013) and recorded in a field book along 
with information about the location and type of sampled environment. 
In this study, the taxonomic arrangement followed Paglia et al. (2012).

3.	 Data analysis

The landscape in a 2km radius was measured from a spot in the 
center of the assessed fragment to quantify the habitat extension within 
the fragment. Two classes of landscape classification were adopted: 1) 

Habitat – Forest and/or denser Cerrado areas; 2) non-habitat – areas with 
altered original vegetation, fields, lakes and rivers (Rocha et al. 2018).

Species accumulation curves were generated from records of 
each mammal species collected in the study site through each of the 
used sampling methods (active search and camera trap), based on 
the rarefaction method (Gotelli & Colwell 2011). Moreover, species 
richness in each sampled period was estimated in the Jackknife 1 
estimator. The comparison of estimated species richness between 
periods was performed through inferences by confidence intervals. Thus, 
confidence interval overlap between a period and the mean richness of 
other period indicated similar species richness (Coelho et al. 2014). 
Species similarity among the three periods was measured through the 
Jaccard’s Index of Similarity (Cj), which was adopted to generate a 
dendrogram through the unweighted pair group method with arithmetic 
averages (UPGMA).

Figure 1. Location of the sampled fragment and fragment situation in each period [Period 1 (P1): January, 2014 – 284ha; Period 2 (P2): December, 2016 – 
June, 2017 – 204ha; and Period 3: July-December, 2017 – 196ha], Ipameri County, southeast Goias state.
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The statistical analyses were conducted in the R Software (R Core 
Team 2018) – vegan package (Oksanen et al. 2018). Only data collected 
through active search were used to compare the assessed periods in 
order to standardize the methods used between periods, since Period 
1did not use camera traps.

Results

1.	 Species inventory

Twenty-nine medium and large mammal species were recorded 
(table 1 and Figure 2) during the research. These species were divided 
in 8 orders: Carnivora (11 species), Cingulata (5 species), Primates 
(3 species), Cetartiodactyla (3 species), Didelphimorphia (2 species), 
Pilosa (2 species), Rodentia (2 species) and Lagomorpha (1 species). 
Five of the recorded species were classified as endangered in Brazil 
(MMA, 2014): Giant anteater (Myrmecophaga tridactyla), Giant 
armadillo (Priodontes maximus), Cougar (Puma concolor ), Maned 
wolf (Chrysocyon brachyurus) and Hoary fox (Lycalopex vetulus).

Species accumulation curves for this study not showed stabilization 
complete trend either in the active search or in the camera traps. This 
outcome indicates that the sampling effort, although good for small 
areas, not was enough to represent all species of the mammal fauna in 
the study site (Figure 3). Therefore, an increase in the sampling effort 
is expected to reveal some species not recorded in this study.

2.	 Effects of habit loss on species richness and composition

The assessed fragment covered 284ha before de deforestation 
period, which corresponds to Period 1 (P1); the landscape it was 
inserted in had 486ha. It presented the observed richness of 25 species 
and the estimated richness of 32 ones (confidence interval – CI=4.58). 
Period 2 (P2) showed that the fragment had its territory reduced to 
204 ha, 28% loss of its size and the habitat in the landscape recorded 
16.5% reduction, it dropped to 406ha – 23 species and 30 estimates 
(CI=4.39). Period 3 (P3) recorded fragment area 196ha and the habitat 
in the landscape dropped down to 398ha, 23 species and 28 estimates 
(CI-4.70) (Table 2). The loss in fragment area reached 30.9%, whereas 
the habitat loss in the landscape within a 2km radius recorded 18.1%.

Table 1. Medium and large mammal species recorded in a Cerrado fragment, Ipameri County – GO, during three periods: P1 = Jan-Jul/2014, P2 = Dec/2016-Jun/2017 
and P3 = Jul-Dec/2017. Type of record: F = foot print, Vi = visual, Vo = vocal, B = burrow, Ca = carcass and Ct = camera trap. * endangered species (MMA, 2014).

Taxon Common name P1 P2 P3
Didelphimorphia
Didelphidae
Didelphis albiventris Lund 1840 Brazilian White-eared Opossum F, Ct F, Ct
Chironectes minimus (Zimmermann, 1780) Water Opossum F
Pilosa
Myrmecophagidae
Tamandua tetradactyla (Linnaeus, 1758) Southern Tamandua F F F, Ct
Myrmecophaga tridactyla Linnaeus, 1758* Giant anteater F F, Ct F, Ct
Cingulata
Dasypodidae
Cabassous unicinctus (Linnaeus, 1758) Southern Naked-tailed Armadillo B
Cabassous tatouay (Desmarest, 1804) Greater Naked-tailed Armadillo Ct B
Euphractus sexcinctus (Linnaeus, 1758) Six-banded Armadillo F, B F, B F
Dasypus novemcinctus Linnaeus, 1758 Nine-banded Armadillo F, B P, Ct F, B
Priodontes maximus (Kerr, 1792)* Giant Armadillo F, B F, B, Ct F, B
Cetartiodactyla
Cervidae
Mazama gouazoubira (G. Fischer, 1814) South American Brow Brocket F, Vi F, Ct F, Vi, Ct
Mazama americana (Erxleben, 1777) South American Red Brocket F F F
Tayassuidae
Pecari tajacu (Linnaeus, 1758) Collared Peccary F F, Vo, Ct F, Ct
Primates
Atelidae
Alouatta caraya (Humboldt, 1812) Black-and-Gold Howler Monkey Vo F, Vi, Vo, Ca
Cebidae
Sapajus libidinosus (Spix, 1823) Bearded Capuchin Vi Vi
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Taxon Common name P1 P2 P3
Callitrichidae
Callithrix penicillata (É. Geoffroy, 1812) Black-tufted-ear Marmoset Vi
Carnivora
Canidae
Lycalopex vetulus (Lund, 1842)* Hoary Fox F F F
Cerdocyon thous (Linnaeus, 1766) Crab-eating Fox F F F
Chrysocyon brachyurus (Illiger, 1815)* Maned Wolf F F
Felidae
Puma concolor (Linnaeus, 1771)* Cougar F F F
Leopardus pardalis (Linnaeus, 1758) Ocelot F F F, Ct
Small Felidae not identified F F
Mustelidae
Eira barbara (Linnaeus, 1758) Tayra F Ct F, Ct
Lontra longicaudis (Olfers, 1818) Neotropical Otter F F F
Procyonidae
Nasua nasua (Linnaeus, 1766) South American Coati F F, Ct F, Vi, Ca, Ct
Procyon cancrivorus (G. Cuvier, 1798) Crab-eating Raccoon F F
Mephitidae
Conepatus semistriatus (Boddaert, 1785) Striped Hog-nosed Skunk F F F
Lagomorpha
Leporidae
Sylvilagus brasiliensis (Linnaeus, 1758) Tapeti F F, Ct F, Ct
Rodentia
Caviidae
Hydrochoerus hydrochaeris (Linnaeus, 1766) Capybara F F
Cuniculidae
Cuniculus paca (Linnaeus, 1766) Spotted Paca F F F, Ct
Registers in active search (p, Vi, Vo, F, B, Ca) 25 23 23
Registers in camera trap (Ct) - 10 10
Total of species 25 25 23

Continuation Table 1.

There was no statistically significant differences of mammal 
species richness between the sampled periods. Values resulting from 
the observed richness in the three periods were very close, besides 
the considerable overlap between confidence intervals and estimated 
richness (Table 2).

Species similarity between periods 1 and 2 was Cj = 0.71 - these 
periods shared 20 species. Periods 1 and 3 were similar, Cj = 0.66 – 
they shared 19 species; periods 2 and 3 were similar, Cj = 0.77 – they 
shared 20 species (Figure 4).

Discussion

The richness of mammal species observed during the entire 
study (29 species) can be classified as high, given the fact that the 
sampled fragment was relatively small. This outcome evidences the 
importance of Legal Reservation and Permanent Preservation areas, as 

the fragment sampled in the present study, for the conservation in situ 
of Cerrado mammal fauna, especially for endangered species. Estrela 
et al. (2015) conducted a comparative study in a mosaic composed 
of Cerrado fragments (512 ha) located approximately 25km from the 
herein sampled fragment and recorded 25 mammal species. Rocha et al. 
(2015) studied a 618ha fragment located approximately 95km from our 
study site and recorded 23 medium and large mammal species. Their 
outcomes confirm the high richness of mammal fauna in the Cerrado 
biome in southeast Goias state. 

The order Carnivora recorded the highest observed richness, 11 
species, which corresponds to 37.9% of the species recorded in the 
site. This result is close to that recorded by other authors Bocchiglieri 
et al. (2010) in the Cerrado biome and by Hannibal (2014), in the Atlant 
forest biome. This order was followed by Cingulate, which presented 
5 species – 17.2% of the species found. Individuals belonging to order 
Carnivora are often distributed in fragmented landscapes and most 
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Figure 2. Recorders of medium and large mammal species in a Cerrado fragment in Southeast Goias State between 2014 and 2017: A = Didelphis albiventris, B = 
Chironectes minimus, C = Tamandua tetradactyla, D = Myrmecophaga tridactyla, E = Cabassous tatouay, F = Euphractus sexcinctus, G = Dasypus novemcinctus, H = 
Priodontes maximus, I = Mazama gouazoubira, J = Mazama americana, K = Pecari tajacu, L = Alouatta caraya, M = Sapajus libidinosus, N = Callithrix penicillata, 
O = Lycalopex vetulus, P = Cerdocyon thous, Q = Chrysocyon brachyurus, R = Puma concolor, S = Leopardus pardalis, T = Eira barbara, U = Lontra longicaudis, 
W = Nasua nasua, X = Procyon cancrivorus, Y = Conepatus semistriatus, Z = Sylvilagus brasiliensis, AA = Hydrochoerus hydrochaeris, AB = Cuniculus paca.
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Table 2. Fragment size (FS), fragment reduction (FR%), amount of habitat in the landscape within a 2km radius from the center of the fragment (AH), habitat 
reduction in the landscape (HRL%), observed species richness (OR), estimated species richness (ER) and confidence interval (CI).

Periods FS (ha) FR% AH (ha) HRL% OR ER (CI)
P1 (Jan-Jun/2014) 284 - 486 - 25 32 (4.58)
P2 (Dec/2016-Jun/2017) 204 28.16 406 16.5 25 30 (4.39)
P3 (Jul-Dec/2017) 196 30.9 398 18.1 23 28 (4.70)

Figure 4. Dendrogram of the UPGMA based on the species similarity index 
among the three sampled periods (P1 = Jan-Jul/2014, P2 = Dec/2016-Jun/2017 
and P3 = Jul-Dec/2017) in a Cerrado fragment in Ipameri County, southeast 
Goias state.

species have great mobility and the ability to explore anthropized areas 
(Lyra-Jorge et al. 2008), a fact that might explain the high richness of 
these orders in the assessed fragment.

The present results do not evidence significant differences in species 
observed richness before and after vegetation suppression, since the time 
interval after habitat change was short (2-3 years) for the occurrence of 
radical changes in species richness. Zimbres et al. (2013) analyzed five 
species of Xenarthra in Cerrado and they did not find any differences of 
activity pattern between more or less fragmented areas. However, there 
was positive relation between mammal species richness and the size of 
forest fragments; such outcomes have already been shown in studies 
conducted with big-sized mammals in Atlantic Forest areas in Espirito 
Santo State (Chiarello 1999) and in the Brazilian southern Amazon 
(Michalski & Peres 2007, Santos-Filho et al. 2012).

Some short-term changes in biodiversity can be observed after 
alterations in landscape, but some species have their population 
reduced, or even vanished, after a long period of time (Kuussaari et al. 
2009). Species in a community need time (relaxation time) to adapt to 
new conditions after structural changes in the landscape and to regain 
balance (Kuussaari et al. 2009). This process can lead to two scenarios: 
first, the extinction debit, which happens when the limit condition for 

Figure 3. Rarefaction curves of the richness of medium and large mammal species recorded through active search and camera traps in a Cerrado fragment, 
southeast Goias, Ipameri County – GP, between 2014 and 2017.
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species survival after habitat loss is not reached. However, these species 
did not disappear yet due to their delayed response to environmental 
changes, but they will disappear with time (Tilman 1994, Jackson & 
Sax 2009). Second, immigration credit, which increases the number 
of local species because the environment becomes appropriate for 
the occupation of new species. As long as the extinction debit and the 
immigration credit are over, the community returns to balance and 
biodiversity is finally restored (Jackson & Sax 2009). According to 
Kuussaari et al. (2009), studies assessing the time interval between 
habitat changes and species responses open room for three hypothesis 
concerning factors that determine the likelihood and intensity of an 
extinction debit: (1) extinction debits must change depending on the 
biological characteristics of the affected species; (2) the intensity of 
an extinction debit must present non-linear relation to the intensity of 
habitat changes; e (3) extinction debits should decrease over time after 
habitat modification.

The number of species found in a fragment is linked either to 
habitat size or to the amount of habitat in the landscape; the richness 
of a fragment must increase according to the total amount of habitat 
in the local landscape (Fahrig 2013). On the other hand, as the habitat 
loss progresses, species richness in a certain type of habitat in the total 
landscape will diminish along with the total remnant area of the type of 
landscape, regardless of the individual size of the remaining fragments 
(Fahrig 2013).

Although there were no significant changes in species richness in 
the sampled periods, it is likely that such changes will happen in the 
long-term, since the extinction debits are much more likely to happen 
in landscapes that face intermediate habitat loss (~20-30%) than in 
landscapes that lose little or many habitats (Lira et al. 2012). Our results 
showed 30.9% fragment area loss and 18.1% landscape loss – extinction 
debit was expected. According to Hanski & Ovaskainen (2002), yet, 
many species can persist for a long time close to the minimum habitat 
quality conditions necessary for population maintenance and to the 
extinction limits in landscapes where the habitat loss was intermediate. 
On the other hand, many species can persist for a long period in 
little habitat loss landscapes without facing strong adverse impact. 
Extinctions are expected to happen fast in landscapes facing very intense 
habitat loss (Lira et al. 2012).

Hunting is another important factor to be taken into account as it can 
influence the extinction of local mammal species, mainly of big-sized 
ones. This same pattern was detected and highlighted as relevant in other 
studies (Cullen Jr. et al. 2000, Peres 2000), because populations living 
in smaller fragments tend to be more vulnerable to predation and to be 
hunted by humans. Although hunting by humans was not observed in 
the assessed fragment, there were domestic dogs often hunting in the 
area, which can promote attacks on wild animals (Mendes et al. 2005, 
Silva & Henrique, 2009).

Species compositions was similar between the sampled periods 
(Figure 4), but it did not show evidence drastic changes due to habitat 
reduction. The small difference in similarity mainly happened due to 
the occasional record of some species that were observed only in one 
field survey, such Water Opossum (Chironectes minimus), Southern 
Naked-tailed Armadillo (Cabassous unicinctus), Greater Naked-tailed 

Armadillo (Cabassous tatouay), Black-tufted-ear Marmoset (Callithrix 
penicillata) and other species that were recorded in some periods and 
not recorded in others – even if the environment in the non- recorded 
periods favored the presence of such species.

Great changes in the richness and composition of medium and large 
mammal species were not observed in the assessed fragment during the 
sampled periods. According to Metzger et al. (2009), some species can 
be sensitive to changes in part of the landscape rather than to changes 
in the internal conditions or in areas of the fragment they occupy. 
Moreover, species presenting more ability to use habitats inserted in a 
matrix and to displace between fragments, such as medium and large 
mammals, can move and occupy different environments in a matrix. 
Consequently, they can be less affected by habitat fragmentation 
processes (Umetsu et al. 2008).

Semper-Pascual et al. (2018) observed that relaxation time (the 
time needed for a certain community to reach balance after landscape 
change) for birds and mammals in the Chaco Seco Argentino was 10 
to 25 years. We cannot highlight the possible mid and long-term effects 
on mammal species, since we did not find deforestation effects on the 
richness and composition of these species in the short-term (2~3 years). 
Therefore, the absence of changes in the community can derive from 
time-lag. These changes in composition of mammals species should 
occur in a time greater than the duration of this study.
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