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Pedro Giovani da Silva (2011) Dung beetles (Coleoptera: Scarabaeidae: Scarabaeinae) of two non-native
habitats in Bagé, Rio Grande do Sul, Brazil. Zoological Studies 50(5): 546-559. There are few studies on the
fauna of Scarabaeinae in Rio Grande do Sul, Brazil. The aim of this study was to determine species of the
Scarabaeinae in areas of Eragrostis plana Nees and Eucalyptus spp., 2 exotic habitats originally occupied
by native grasslands, in the town of Bagé, Rio Grande do Sul, Brazil; and to compare them with the richness
found in other ecosystems at the same location. Beetles were collected with the use of pitfall traps with various
kinds of bait and without bait, from Sept. to Dec. 2006. In total, 264 beetles belonging to 5 tribes, 7 genera,
and 13 species were captured. Onthophagus aff. hirculus Mannerheim, Canthon lividus Blanchard, C. bispinus
(Germar), and C. podagricus Harold were the most abundant species. A comparison of the richness of the
studied Scarabaeinae in this region showed that the richness found in the exotic habitats investigated was lower.
These habitats seem to have influenced the Scarabaeinae fauna, giving support only to common species native

to the region with generalist eating habits. http://zoolstud.sinica.edu.tw/Journals/50.5/546.pdf
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In Brazil, beetles that belong to the
Scarabaeinae (Coleoptera: Scarabaeidae) are
commonly known as rola-bostas (the Portuguese
name for dung beetles) mainly because many of
its species form small balls with portions of their
food resources, which are rolled on the ground
and buried to serve as food for larvae (Halffter and
Matthews 1966, Hanski and Cambefort 1991).
There are about 7000 species of the Scarabaeinae
worldwide, and in Brazil, there are approximately
700 species (Vaz-de-Mello 2000).

These beetles mainly eat mammal excrement,
carrion, and rotten fruit, removing them from the
soil and incorporating these resources in the
nutrient cycle. Thus, they contribute to edaphic
aeration and hydration, in addition to extending
the productive capacity of the soil by building their
galleries (Alves and Nakano 1977, Haynes and
Williams 1993, Miranda et al. 1998). Furthermore,

they help with secondary dispersal of seeds
(Shepherd and Chapman 1998) and are useful in
forensic entomology (Estrada and Coates-Estrada
1991). Some species are being used in various
countries for the biological control of important
parasites of livestock (Waterhouse 1974, Fincher
et al. 1981, Ridsdill-Smith et al. 1986, Honer
et al. 1987, Wardhaugh and Menéndez 1988,
Flechtmann et al. 1995, Flechtmann and Rodrigues
1995, Rodrigues and Marchini 1998, Koller et
al. 1999 2007, Aidar et al. 2000), because they
decrease the availability of sites for reproduction
of those parasitic organisms (Ridsdill-Smith and
Hayles 1990, Andresen 2002, Boonrotpong et al.
2004).

The effectiveness of these insects in
removing organic matter makes them essential
components in maintaining and regulating of
terrestrial ecosystems in which they live (Halffter
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and Matthews 1966, Hanski and Cambefort 1991),
because the group forms a taxonomically and
functionally well-defined community (Hanski and
Cambefort 1991). For these and other reasons,
the Scarabaeinae is an important group of
insects which has been used as a bioindicator of
fragmentation, disturbance, and diversity in tropical
forests and savannas (Halffter and Favila 1993,
Favila and Halffter 1997, Spector and Forsyth
1998, Halffter and Arellano 2001, McGeoch et al.
2002, Davis et al. 2004, Spector 2006, Nichols et
al. 2007), due to its high interaction with mammals
native to those ecosystems (Davis et al. 2002).

Distributions of these beetles are strongly
influenced by the vegetative cover, fragmentation,
physical structure, and environmental elevation
(Nealis 1977, Doube 1983, Lobo and Halffter
2000, Halffter and Arellano 2002, Escobar et al.
2007). These characteristics are important factors
that determine the composition, abundance, and
richness of their assemblages (Martin-Piera and
Lobo 1993, Davis et al. 1999, Escobar et al. 2005,
Almeida and Louzada 2009).

Rio Grande do Sul has 2 distinct biomes:
the northern part includes Atlantic forest and the
southern is represented by the Pampas (Pillar et
al. 2006). Some decades ago, natural areas at the
latter site were replaced by 2 types of vegetation
consisting of exotic plants, especially Eucalyptus
spp. plantations to produce derivatives (Pillar et
al. 2006, SBS 2007, Roesch et al. 2009) and the
uncontrolled spread of Eragrostis plana Nees
(known as capim annoni-2), a South African grass
brought to Brazil with the accidental penetration
of its seeds in sets of seeds of forage species
(Reis 1993, Reis and Coelho 2000, Bilenca and
Minarro 2004, Boldrini et al. 2005, Medeiros and
Focht 2007); it has now spread through the south-
central states of Brazil and into Uruguay (Medeiros
and Focht 2007). Due to its rapid growth and
adaptations compared to native species, this
grass was cultivated and distributed as a forage
species. After evidence of its low acceptance
by cattle and their low weight gain, besides the
damage to the digestive tract of bovines and its
rapid dissemination, the use of this grass has
been largely avoided, and current research aims
at finding ways of fighting against its spread (Reis
1993, Reis and Coelho 2000, Medeiros and Focht
2007).

The transformation of natural grasslands in
the southern Rio Grande do Sul may have adverse
effects on the fauna and flora native to this
ecosystem, such as the loss of the already known

diversity and of a still unknown richness. These
alterations are intensified by the constant and
increasing expansion in area of these exotic plant
species and increases in human activities that are
degrading this biome (Pillar et al. 2006, Roesch et
al. 2009). Studies on dung beetles in Rio Grande
do Sul are still very scarce, and there are gaps in
our knowledge relative to the diversity of this group
in the state (Vaz-de-Mello 2000), as well as the
effects of the conversion of natural ecosystems on
this fauna. Thus, the objective of this study was to
determine species of the Scarabaeinae in habitats
of E. plana and Eucalyptus spp. in Bagé, Rio
Grande do Sul, Brazil, and to compare the richness
found in other habitats at the same location.

MATERIALS AND METHODS

This study was conducted in experimental
areas of Centro de Pesquisa de Pecuaria dos
Campos Sulbrasileiros (CPPSul, South-Brazilian
Research Center on Livestock) belonging to
Empresa Brasileira de Pesquisa Agropecuaria
(Embrapa), called Embrapa Pecuaria Sul, a
Brazilian research institution of agriculture and
livestock, located at km 595 of BR-153 in the
municipality of Bagé, Rio Grande do Sul, Brazil.

Bagé is part of the Campanha region of Rio
Grande do Sul within the Pampas biome. It has an
area of approximately 4096 km? (IBGE 2006) and
is bounded on the south by Uruguayan territory.
The Campanha region includes the southern part
of Serra do Sudeste and the western region of
Depresséo Central of Rio Grande do Sul, including
various towns. It is characterized by small topo-
graphical ripples with elevations varying 60-300 m,
with a large amount of natural pasture and a few
places with a significant coverage of native trees,
mainly along water courses (Pimentel 1940).
According to Képpen’s classification, the climate is
mesothermal subtropical (Cfa) or temperate. The
average annual precipitation is 1350 mm with a
variation of 20%, and temperatures range -1-39°C
(IBGE 2006).

Two habitats were chosen for this study: a
plantation of mature trees (approximately 30 yr
old) of Eucalyptus spp. (with an approximate
total area of 11.5 ha), with a density of 3 x 3 m
between individuals (54°00'44"W, 31°21'22"S,
230 m in elevation); and a pasture habitat with
the presence of some species of the Poaceae,
Fabaceae, caraguatas (Eryngium spp.), and
coverage of approximately 80% by E. plana
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(54°00'38"W, 31°20'50"S, 223 m in elevation) (with
an approximate total area of 31 ha). The distance
between the habitats was approximately 1000 m
(Fig. 1), and neither habitat had the presence of
bovines.

To sample beetles, 4 pitfall traps were
used in each habitat, and for each set of traps,
there was a baited trap with human excrement
(20 g) for collecting coprophagous species; a
rotted chicken liver (20 g) for species attracted to
carrion; and another trap with fermented banana
(20 g) to attract saprophagous species; the 2
latter baits were allowed to rot in covered plastic
pots at ambient temperature for 3 d. Thus, the
3 main eating habits of species of dung beetles
were covered (Halffter and Matthews 1966). A
4th trap without bait was used to collect beetles
with possible different eating habits from those
previously mentioned, possibly attracted to dead
insects.

The pitfall trap consisted of a plastic
container 15 cm high and 10 cm in diameter,
buried at ground level. It contained a preservative
substance and was protected against the rain and

54°01'37"W

sun. To accommodate the bait, smaller containers
were used (6 cm high by 5 cm in diameter),
pierced at the upper end by a fine metallic wire
to give them support, and placed in the larger
container in order to stay centered above it.
Ceramic tiles (20 x 20 cm) supported by 3 small
wooden stakes (15 cm long) were used to keep the
bait fresh, avoid evaporation of the preservative
substance, and maintain a distance of 10 cm
between the edge of the trap and the protection.
The substance used to capture the beetles was a
mixture of 300 ml water, 5 ml formalin, and a few
drops of neutral detergent to break the surface
tension of the water.

The traps were set 30 m apart from each
other and distributed in a Y-shape (in the center
and vertices). The preservative substance was
replaced every 2 wk, and the collected insects
were placed in properly identified plastic pots and
taken to the Entomology Laboratory of Embrapa
Pecuaria Sul for enumeration and identification.
The study was conducted from Sept. to Dec. 20086,
with sampling every 2 wk, and the baits were
replaced weekly. A similar methodology was used
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Fig. 1. Location of the 2 sampled habitats for species of the Scarabaeinae through pitfall traps, in Sept.-Dec. 2006 in the municipality
of Bagé, Rio Grande do Sul, Brazil. *Embrapa Pecuaria Sul. (A) Habitat of Eragrostis plana Ness. (B) Habitat of Eucalyptus spp.
plantation. (C) Arrangement of traps (1, baited with carrion; 2, baited with fermented banana; 3, baited with human excrement; 4,

unbaited).
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by Schiffler et al. (2003) to survey dung beetles in
Linhares, Espirito Santo, Brazil.

Insects were identified through a dichotomous
key to genera of the Scarabaeinae (Vaz-de-Mello
and Edmonds 2009), by comparing specimens
deposited in the laboratory, and by consulting an
expert on Brazilian species, Dr. Fernando Z. Vaz
de Mello (Univ. Federal de Mato Grosso, Mato
Grosso, Brazil). After sorting, the insects were
placed in labeled entomological blankets or pinned
with entomological pins, which were respectively
contained in sealed plastic bags and entomological
boxes for better preservation. The beetles were
deposited in the Entomology Laboratory of
Embrapa Pecuaria Sul.

Student’s t-test was conducted with the
software PAST 1.91 (Hammer et al. 2001) to
check for possible differences in abundances
in each sampled habitat. The food preference
of the species was inferred using the criterion
of a minimum of 80% falls in a given baited trap
(Almeida 2006, Almeida and Louzada 2009). For
this purpose, individuals collected in the trap
without bait and also singleton and doubleton
species, respectively represented by 1 and 2
individuals, were not taken into consideration.

Species were grouped according to their
behavior (functional guilds), or the way they use
resources for feeding and nesting, into tunnelers
(those who bury portions of their food just below
the resource), rollers (species that roll small
spheres of food on the ground until burying them),
and dwellers (a group of species that feed and nest
themselves in the food) (Halffter and Matthews
1966, Cambefort and Hanski 1991, Doube 1991,
Gill 1991, Hanski and Cambefort 1991).

Simpson and Shannon indices were
employed to compare the diversities of the habitats
(Banos-Picon et al. 2009). The Pielou evenness
index was used to verify the uniformity of the
abundances of each habitat and trap (Moreno
2001). These indices were calculated using the
software PAST 1.91 (Hammer et al. 2001).

Similarities between the habitats of E. plana
and Eucalyptus spp. were calculated using the
binary Jaccard coefficient (Magurran 1988).
The 1st-order Jackknife richness estimator was
calculated for each trap in each habitat and for the
total richness found in this study using the software
EstimateS (Colwell 2007), to verify the possibility
of finding other species in the studied areas.

Studies conducted at the same location
were used as a basis for comparison between
the richness and composition of species in the

sampled habitats. A cluster analysis with paired
groups using the Jaccard similarity coefficient was
performed with the software PAST 1.91 (Hammer
et al. 2001). An ordination analysis was carried
out in order to verify the grouping of species in the
sampled habitats. Non-metric multidimensional
scaling (NMDS) using Bray-Curtis similarity
(qualitative data) was conducted with the Primer 6
program (Clarke and Gorley 2005).

RESULTS

In total, 264 dung beetles were collected,
belonging to 5 tribes, 7 genera, and 13 species
(Table 1). Both habitats had the same number of
species, and the habitat of E. p/lana had almost
twice the number of individuals than was collected
in the Eucalyptus spp. habitat. However, this
difference was not statistically significant (t = 1.04,
p > 0.05), probably due to the sample size and
sampling design used in this study.

The most abundant species between the
studied habitats were Onthophagus aff. hirculus
Mannerheim, Canthon lividus Blanchard, C.
bispinus (Germar), and C. podagricus Harold,
with 57 (21.6%), 48 (18.2%), and the 2 latter ones
with 46 (17.4%) individuals each. Together, these
species represented 74.6% of the total number of
individuals captured. Onthophagus aff. hirculus
was captured in both traps baited with human
excrement and unbaited traps. It presented similar
numbers in the 2 sampled habitats. Canthon
lividus was captured in greater numbers in
traps baited with the carcass, as it has a copro-
necrophagous eating habit (Martinez 1959),
although it was classified as a necrophagous
species according to the criterion used in this
study. This species was collected 5-times more
often in the Eucalyptus spp. than in the E. plana
habitat. Canthon bispinus and C. podagricus are
necrophagous species (Martinez 1959). In this
study, both species were classified as preferably
necrophagous generalists. The 1st species
occurred almost 3-times more often in the E. plana
habitat than in the Eucalyptus habitat. Canthon
podagricus was restricted to the Eucalyptus
habitat. In the E. plana habitat, the more abundant
species were C. podagricus and C. bispinus
(together representing 46.4% of the total for this
habitat), while in the Eucalyptus habitat, species
with higher numbers of individual were C. lividus
and O. aff. hirculus (together representing 73.3%
of the total in this place).
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The trap with the highest abundance in the 2
habitats was the one baited with carcass (41%),
while the one baited with human excrement had
greater richness (77%). In the Eucalyptus habitat,
the most attractive bait was the carcass (46.8%),
while human excrement (47%) presented a
higher abundance in the E. plana habitat (Table
2). Only 2 species, Canthidium moestum Harold
and C. podagricus occurred in 3 types of baited
traps. Another 4 species, C. bispinus, C. lividus,
Deltochilum sculpturatum Felsche, and Ontherus
sulcator (Fabricius) occurred in 2 types of baited
traps. The other species occurred only in 1 type of
baited trap.

In this study, only 61% of the species
were classified in food preference categories;
3 were grouped as coprophagous (23%), 1 as
necrophagous (8%), and 4 as generalists (31%)
and, among them, 3 (23%) were classified as
preferably necrophagous and only 1 (8%) as
preferably coprophagous. Five species did not
have sufficient number of individuals to infer a
food preference, with 3 being doubletons and 2
singletons.

According to the classification of species by

the way they use food resources for feeding and
nesting, 8 captured species (61%) were rollers,
4 species (31%) were tunnelers, and 1 (8%) was
dweller. In this region, characterized by open
areas, the number of rollers seemed to surpass the
number of tunnelers, although they were similar
(pers. observ.).

Roller species were exclusively represented
by the Deltochilini. Tunnelers were represented by
the Ateuchini, Coprini, and Onthophagini. The only
tribe of dweller species captured in this study was
the Oniticellini. Except for similar features such
as how the species use food resources, species
of these tribes have eating habits directed toward
coprophagy, necrophagy, and saprophagy, but
there are also reports of micetophagy, oviphagy,
and predation (Halffter 1959, Herter and Colli
1998, Vaz-de-Mello et al. 1998, Villalobos et al.
1998, Vaz-de-Mello 1999). They are widely spread
throughout the Neotropical region, with different
numbers of genera and species, and new studies
are being conducted on the inclusion/exclusion of
genera cited for some of these tribes (Vaz-de-Mello
2008), as there are problems with generalizations
of behaviors for higher taxa, in addition to exce-

Table 1. List of tribe and species of the Scarabaeinae collected in areas of Eragrostis plana and Eucalyptus
spp. plantations in Sept.-Dec. 2006, in Bagé, Rio Grande do Sul, Brazil, with their respective functional and

alimentary guilds

Tribe/species Functional guild Alimentary guild’ Total
Ateuchini

Uroxys dilaticollis Blanchard, 1845 Tunneler Insufficient no. (S) 1
Coprini

Canthidium moestum Harold, 1867 Tunneler Generalist (*C) 10

Ontherus sulcator (Fabricius, 1775) Tunneler Coprophagous (97%) 36
Deltochilini

Canthon bispinus (Germar, 1824) Roller Generalist (*N) 46

C. curvipes Harold, 1868 Roller Insufficient no. (D) 2

C. lividus Blanchard, 1845 Roller Necrophagous (85%) 48

C. mutabilis Lucas, 1857 Roller Insufficient no. (D) 2

C. ornatus bipunctatus Burmeister, 1873 Roller Insufficient no. (D) 2

C. podagricus Harold, 1868 Roller Generalist (*N) 46

C. seminitens Harold, 1867 Roller Coprophagous (100%) 5

Deltochilum sculpturatum Felsche, 1907 Roller Generalist (*N) 8
Oniticellini

Eurysternus aeneus Génier, 2009 Dweller Insufficient no. (S) 1
Onthophagini

Onthophagus aff. hirculus Mannerheim, 1829 Tunneler Coprophagous (100%) 57
Total number of individuals 264
Total number of species 13

'S, singleton; D, doubleton; C, coprophagous; N, necrophagous; * indicates food preference.
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ptions within tribes and genera in terms of eating
and nesting habits.

Between the 2 sampled habitats, E. plana
had higher diversity indices of Shannon and
Simpson (1.90 and 0.82, respectively) than the
area with Eucalyptus spp. trees (Table 2). With
almost 1/2 the abundance found in the Eucalyptus
spp. habitat compared to the other habitat, minor
dominance and greater equality contributed to
the high diversity estimated for the E. plana area,
although the 2 places presented the same number
of species. This result is commonly found when
this situation occurs, because these indices take
richness and abundance as predictors of the
diversity found in a given place (Magurran 1988,
Moreno 2001).

The estimated richness by Jackknife’s
method was higher for the Eucalyptus habitat.
There was a greater chance of finding other
species here than in the other area because of
the low abundance and richness compared to E.
plana. Jaccard’s coefficient of similarity between
the same habitats was 0.538, showing a low
similarity in species compositions between the 2
areas (Magurran 1988, Moreno 2001). For this
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study, the increase in terms of estimated richness
was 38%. Therefore, there is a need for further
studies in these habitats for better knowledge of
their actual richness.

Pielou’s evenness index presented higher
values for the E. plana habitat (0.82), and
demonstrated a better distribution of individuals
per species in that location. The dominance of
the Simpson index presented lower values for the
same habitat (0.18). These results demonstrate
that despite the fact that it had almost twice the
number of individuals in relation to the other
habitat, the abundance of the E. plana habitat was
more equally distributed among species. These
results were influenced by the higher number of
singletons present in the Eucalyptus habitat.

Evenness values among traps were higher for
those baited with banana in the E. plana habitat,
and for those baited with human excrement in
the Eucalyptus spp. habitat. In the 1st case, the
number of species was very low, and in the 2nd
case, despite the higher number of species, this
bait had a lower abundance than the carcass,
but numbers of individuals were more evenly
distributed.

Table 2. Distribution of Scarabaeinae species by baited traps in the area of grass with Eragrostis plana
and Eucalyptus spp. in Bagé, Rio Grande do Sul, Brazil, from Sept. to Dec. 2006, with their estimators
and diversity indexes. Pitfall traps: NB, no bait; HE, human excrement; BA, fermented banana; CA, rotten

chicken livers

Eragrostis plana Eucalyptus spp.

Species Total Total Ot\(/)(i;all

NB HE BA CA NB HE BA CA
Canthidium moestum 0 4 4 1 9 0 1 0 0 1 10
Canthon bispinus 2 3 0 28 33 0 7 0 6 13 46
C. curvipes 0 0 0 0 0 0 0 0 2 2 2
C. lividus 0 2 0 6 8 0 5 0 35 40 48
C. mutabilis 0 0 0 2 2 0 0 0 0 0 2
C. ornatus bipunctatus 0 2 0 0 2 0 0 0 0 0 2
C. podagricus 12 4 8 22 46 0 0 0 0 0 46
C. seminitens 0 4 0 0 4 1 0 0 0 1 5
Deltochilum sculpturatum 0 2 0 5 7 0 0 0 1 1 8
Eurysterus aeneus 0 0 0 0 0 1 0 0 0 1 1
Ontherus sulcator 0 31 0 0 31 0 4 1 0 5 36
Onthophagus aff. hirculus 0 28 0 0 28 25 4 0 0 29 57
Uroxys dilaticollis 0 0 0 0 0 0 1 0 0 1 1
Abundance 14 80 12 64 170 27 22 1 44 94 264
Richness 2 9 2 6 10 3 6 1 4 10 13
Estimated richness 2.0 11.6 2.0 6.7 12.6 4.5 71 1.0 5.5 15.0 18.1
Diversity - Shannon 0.41 1.58 0.63 1.32 1.90 0.31 1.60 0 0.68 1.48 1.98
Diversity - Simpson 0.25 0.72 0.45 0.68 0.82 0.13 0.77 0 0.34 0.70 0.84
Dominance 0.75 0.28 0.55 0.32 0.18 0.87 0.23 1 0.66 0.30 0.16
Evenness 0.59 0.72 0.91 0.73 0.82 0.28 0.89 1 0.49 0.64 0.77
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The number of species shared between
habitats was 7, and represents approximately
54% of the captured assemblage. In this study,
6 species (46%) were restricted to a particular
habitat. In the E. plana habitat, C. mutabilis
Lucas, C. ornatus bipunctatus Burmeister, and C.
podagricus were restricted to this location, while C.
curvipes Harold, Eurysternus aeneus Génier, and
Uroxys dilaticollis Blanchard were restricted to the
Eucalyptus habitat. These results influenced the
low similarity found between the 2 habitats.

The cluster (Jaccard coefficient of similarity)
and ordination (Bray-Curtis coefficient of similarity)
analyses showed the formation of different groups,
according to each study conducted in the town and
their respective habitats (Figs. 2, 3).

The ecosystems of forest, edge, and grass-
land (named “grassland 1”) studied by Silva et al.
(2008) formed a distinct group with approximately
55% similarity. These results were expected since
sampling in these ecosystems was to investigate
an ecotone of forest and grassland. However,
Silva et al. (2008) found, even at the local level,

Zoological Studies 50(5): 546-559 (2011)
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Fig. 2. Dendrogram of Jaccard similarity values between
habitats in relation to the composition of captured species of
the Scarabaeinae in Bagé, Rio Grande do Sul, Brazil. Data
compiled by Silva et al. (2008): forest, edge, and grassland 1;
Silva et al. (2009): grassland 2; present study: Eragrostis plana
and Eucalyptus spp.
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Fig. 3. Non-metric multidimensional scaling (NMDS) showing the grouping of Scarabaeinae species according to each type of habitat
and the grouping of habitats based on the species distribution in Bagé, Rio Grande do Sul, Brazil.
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different compositions of species of dung beetles
in the forest, edge, and grassland, showing spatial
variations of species distributions in different
environments (Duraes et al. 2005), as found in the
current comparison of locations.

The habitats sampled in this study formed
a group with the grassland area studied by Silva
et al. (2009) (named “grassland 2”). This area
is located close to the 2 locations investigated in
the current study, although they were sampled at
different times. Despite the low similarity (~40%),
the composition of species shared by these 3
habitats contributed to their grouping (Table 3).

The ordination graph showed a distribution
similar to the cluster graph. But this graph showed
a better distribution of habitats in relation to
species distribution. In this case, “grassland 2”
was separated from the other habitats because the
number of species (17) existing in this location was

greater than those in other nearby habitats.

There was a particular distribution of species,
showing the formation of various sets of species.
The groups formed were: Canthidium breve
(Germar), Coprophanaeus milon (Blanchard),
Gromphas lacordairei Brullé, and Onthophagus aff.
tristis Harold, which were restricted to “grassland
2”; C. mutabilis, C. ornatus bipunctatus, and C.
podagricus which were restricted to “grassland
2” and E. plana; C. lividus, D. sculpturatum,
and O. sulcator which occurred in all habitats;
C. chalybaeus Blanchard and Sulcophanaeus
menelas (Castelnau) which were restricted to
habitats of native pasture (grasslands 1 and
2); Ateuchus robustus (Harold) and C. rutilans
Castelnau which were restricted to native
habitats (forest, edge, and grasslands 1 and
2); Eurysternus aff. parallelus (Castelnau) and
Uroxys sp. which were restricted to the forest

Table 3. Qualitative listing of species of the Scarabaeinae captured in different studies in Bagé, Rio Grande
do Sul, used in a cluster analysis of ecosystems where they were found. Ecosystems: native forest (FO),
edge (ED), and native grassland 1 (G1), data compiled by Silva et al. (2008); native grassland 2 (G2), data
compiled by Silva et al. (2009); present study: Eragrostis plana (EP) and Eucalyptus spp. (EU)

Ecosystems

Species

FO ED G1 G2 EP EU
Ateuchus robustus (Harold, 1868) 1 1 1 1 0 0
Canthidium breve (Germar, 1824) 0 0 0 1 0 0
Canthidium moestum 1 0 1 1 1 1
Canthidium sp. 1 0 0 0 0 0
Canthon bispinus 0 0 0 1 1 1
C. chalybaeus Blanchard, 1845 0 0 1 1 0 0
C. curvipes 1 1 1 0 0 1
C. lividus 1 1 1 1 1 1
C. mutabilis 0 0 0 1 1 0
C. ornatus bipunctatus 0 0 0 1 1 0
C. podagricus 0 0 0 1 1 0
C. rutilans Castelnau, 1840 1 1 1 1 0 0
C. seminitens 0 0 0 0 1 1
Coprophanaeus milon (Blanchard, 1845) 0 0 0 1 0 0
Deltochilum elevatum (Castelnau, 1840) 1 1 1 0 0 0
D. sculpturatum 1 1 1 1 1 1
Eurysternus aeneus 1 0 0 0 0 1
Eurysternus aff. parallelus (Castelnau, 1840) 0 1 0 0 0 0
Gromphas lacordairei Brullé, 1834 0 0 0 1 0 0
Ontherus sulcator 1 1 1 1 1 1
Onthophagus aff. hirculus 1 1 0 1 1 1
O. aff. tristis Harold, 1873 0 0 0 1 0 0
Sulcophanaeus menelas (Castelnau, 1840) 0 0 1 1 0 0
Uroxys dilaticollis 1 0 0 0 0 1
Uroxys sp. 0 1 0 0 0 0
Total no. of species 12 10 10 17 10 10
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edge and grassland habitats (grassland 1); and
E. aeneus and U. dilaticollis which occurred only
in the native forest. The other species presented
different distributions. Canthidium moestum did
not only occur at the edge of the forest or native
grasslands. Canthidium sp. was restricted to
native forest. Canthon bispinus occurred only in
the exotic habitats and in grassland 2. Canthon
curvipes did not occur in E. plana or grassland
2. Canthon seminitens Harold was present only
in the 2 exotic habitats. Deltochilum elevatum
(Castelnau) was restricted to the set of forest,
edge, and grassland, and O. aff. hirculus was not
present only in grassland 1.

DISCUSSION

Most of the collected species (69%) are
common and were distributed in the south-central
region of Brazil and Argentina (Martinez 1959),
such as Canthidium moestum, C. bispinus, C.
curvipes, C. lividus, C. ornatus bipunctatus, C.
podagricus, C. seminitens, D. sculpturatum, and
U. dilaticollis, comprising both forest ecosystems
along the Atlantic coast of Brazil (Atlantic forest)
and grasslands typical of the southern region of
Rio Grande do Sul, Uruguay and southeastern
Argentina (Pampas). The other captured species
were widely distributed over Brazil and other South
American countries (Martinez 1959, Vulcano and
Pereira 1964). The total group of sampled species
was often captured in other studies (Silva et al.
2008 2009), but did not represent 1/2 of all species
already found in the region (pers. observ.).

Numbers of specialist and generalist species
were the same in the present study. However,
many specialists were also sampled in other kinds
of baited traps, increasing the number of species
that may use more than 1 type of food resource.
This pattern, in which there was a greater number
of generalist species in relation to specialists, is
common in assemblages of the Scarabaeinae in
Neotropical forests (Halffter and Matthews 1966),
but little is known about the fauna of dung beetles
of subtropical ecosystems in the same region. In
pastures, the Scarabaeinae fauna associated with
the excrement of herbivorous mammals may be
large (Halffter and Matthews 1966). This could
explain the greater number of specialist species
(coprophagous) in relation to generalists, as
occurs on African savannas (Halffter and Matthews
1966, Hanski and Cambefort 1991). As the
sampled habitats might not offer available food for

herbivorous mammals, the Scarabaeinae fauna
associated with these habitats may be mainly
those with less-specific eating habits.

In the tropics of the Neotropical region,
the occurrence of dung beetle communities in
forested areas is generally more diverse than in
other areas such as open grasslands (Klein 1989,
Halffter 1991, Davis et al. 2001, Scheffler 2005).
This occurs because of the higher availability
of food resources provided by mammals native
to these locations, in addition to climatic factors
which tend to be more aggressive in open areas
than in forested areas. In this study, the forested
area is an exotic monoculture that does not offer
resources compatible with the fauna of native
mammals which would influence distributions
of dung beetles. Beyond the sampling design,
this may explain the low abundance found in the
Eucalyptus habitat, because the captured species
were adapted to open areas.

However, in South American subtropical
regions where grasslands are the predominant
vegetation, the fauna of dung beetles is mainly
adapted to eating excrement of ruminant mammals’
which inhabit these pastures, similar to African
savannas (Davis et al. 2002). The assemblage
of dung beetles of this subtropical ecosystem
type is not well known in terms of their habitat
preferences, although it shows a tendency similar
to species found in the tropical zone, because
the connection with forests is as strong as that
with mammals in the Neotropical region (Halffter
1959 1991, Gill 1991, Silva and Di Mare 2010).
For example, Silva et al. (2008) found greater
richness and abundance of dung beetles in the
forest ecosystem than in other grassland habitats
sampled in Bagé, in the south of Rio Grande do
Sul.

Also, species found in habitats sampled in this
study are likely to be “tourists” (Halffter and Moreno
2005), just passing through the area, perhaps
looking for food, because they do not normally
feed or nest in these places, and were attracted
only by the offer of food available because of the
development of this study. These places act as
“islands”, because they are usually surrounded by
native pastures where species of the Scarabaeinae
occur, and may serve as a temporary refuge or as
a place to be explored if necessary. Although one
of the species collected here (C. seminitens) was
reported only in the 2 sampled exotic habitats in
relation to the other compared ecosystems (Table
3), it should be emphasized that the species also
frequents grassland areas and is rare in surveys in



Silva — Dung Beetles in Two Habitats with Exotic Plants 555

the region (pers. observ.).

Most of the captured species were repre-
sented by rollers. These data differ from those
of Halffter et al. (1992), Louzada and Lopes
(1997), and Almeida and Louzada (2009), in
which those authors found a greater number of
species belonging to the tunneler guild in tropical
forests and savannas. These data may probably
have been influenced by the negative effect of
exotic vegetation on the native and exotic fauna
of mammals, because there was a large decrease
in the heterogeneity of food resources for such
organisms (Medeiros and Focht 2007), which
causes a direct effect upon the fauna of dung
beetles. The rollers were represented by the
Deltochilini, a group adapted to flying and rolling
the resource over long distances, and which
presents a great diversity in number of genera and
species (Halffter and Matthews 1966, Hanski and
Cambefort 1991). This tribe includes Canthon
Hoffmannsegg, one of the largest genera of the
Neotropical region, comprising about 190 species.
This genus and Deltochilum Eschscholtz are
comprised of copro-necrophagous species and
represent almost 70% of the American species of
the Deltochilini tribe (Halffter and Matthews 1966).
This may explain the greater representation
of rollers captured in this study. However, the
proportions of rollers and tunnelers here sampled
were similar to those found by Silva et al. (2009),
whose work was carried out in subtropical
native grasslands, where there are frequent
accumulations of dung by bovines which inhabit
these areas, different from the circumstances of
this study.

Thus, the presence of food resources in the
area seemed more important than the vegetation
for the richness and abundance of dung beetles at
this location, although Halffter and Arellano (2002)
said that the vegetation coverage is more important
for this group than food availability in grasslands
with cattle. In this study; however, the influence of
exotic vegetation may have contributed to these
factors, through a decrease in food resources, and,
as a result, very few mammal species occupy the
area.

The richness found in this study was one of
the smallest among works which were already
developed in the municipality of Bagé, Rio Grande
do Sul. Silva et al. (2008) collected 16 species in
a natural forest-grassland ecotone, with 10 in the
grassland, 10 in the edge, and 12 in the forest.
Silva et al. (2009) captured 17 species in another
area of native grassland. Notably, the number

of sampled species reflects the increase in the
number of pitfall traps and baited types used in
those studies, and not necessarily the duration
of their realization, because Silva et al. (2008)
made collections during 2 wk in Oct. 2007, and
this may indicate the low richness found at each
investigated location, although similar to those
found here.

When comparing these samples in terms of
the composition of species existing in each habitat,
a distinguishable separation was obtained in which
each study (or habitat of each study) formed a
distinct clade or group, as shown in figures 2 and
3. The present study results were positioned in
the clade comprising the 2 habitats investigated
herein and also the area of grassland (named
grassland 2) sampled by Silva et al. (2009). The
greater similarity of species composition (about
of 40%) between these habitats in relation to
others may be related to the proximity between
the investigated areas (approximately 1 km) (pers.
observ.). This set is located about 6.5 km from the
ecotone studied by Silva et al. (2007), the other
clade formed in the cluster analysis. The habitat
type and distance may explain differences in the
species composition, which manifested the low
similarity found between the groups. The division
of species into groups formed by their presence in
the different analyzed habitats shows the influence
(direct and indirect) of the type of vegetation on the
Scarabaeinae fauna; because many species, so
far, are restricted to certain types of habitats, which
have specific characteristics such as microclimatic
factors or higher or lower food availability for dung
beetle species.

Comparing the richness found in the exotic
habitats sampled in this study to other work
developed outside Rio Grande do Sul, it was
observed that the fauna of dung beetles sampled
here was species-poor. For instance, Aidar et
al. (2000) collected 20 species in Aquidauana,
Mato Grosso do Sul, west-central Brazil, in
exotic pastures of Brachiaria decumbens Stapf
(Poaceae); Koller et al. (1999) also sampled this
habitat and found 23 species of dung beetles in
Campo Grande, Mato Grosso do Sul. Recently,
Koller et al. (2007) listed 40 species in the same
habitat. Vaz-de-Mello (1999) captured 36 species
in Amazonian secondary forest at Rio Branco,
Acre, northwestern Brazil. Duraes et al. (2005)
sampled a forest-cerrado ecotone and collected
22 species in the 2 habitats, at Belo Horizonte,
Minas Gerais, southeastern Brazil. Schiffler et
al. (2003) collected 23 species in a restinga area
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of Espirito Santo, southeastern Brazil. Scheffler
(2005) collected 60 species in tropical rainforest
at Para, northern Brazil. Milhomem et al. (2003)
sampled different habitats and collected a total of
102 species of dung beetles in Distrito Federal,
central Brazil. In the region of Lavras, state of
Minas Gerais, Vaz-de-Mello et al. (2001) recorded
18 species in pastures of the region. Almeida and
Louzada (2009) recorded 52 species in 4 types of
ecosystems in Carrancas, Minas Gerais. Silva et
al. (2007) captured 28 species of dung beetles in
Caruaru, Pernambuco, northeastern Brazil. Morelli
et al. (2002) found 9 species of the Scarabaeinae
in Cerro Largo, central Uruguay, as did Gonzalez-
Vainer and Morelli (2008) in a southeastern part of
the same country.

The simple arithmetic average of the richness
found in those studies is about 3-times higher
than the total amount found in the exotic habitats
sampled herein. However, due to the sample
design, this result needs confirmation, but provides
an important setting in which a decline in the
diversity of the Scarabaeinae seems to occur,
and non-natural ecosystems do not appear to
contribute to the maintenance of the total richness
of this important fauna (Gardner et al. 2008).

According to what was stated above, eco-
systems do seem to influence the distribution
of the dung beetle fauna which inhabits these
areas. Even if not directly, the ecosystems may
influence the mammals and, consequently, the
availability of food resources that exist in these
environments. The Scarabaeinae fauna of exotic
habitats sampled in the present study appeared
to have been influenced by the exotic vegetation
in this region, and these habitats often only seem
to support common species with generalist eating
habits. Future studies should be developed to
investigate microclimatic factors in each of these
habitats which influence the dynamics of this
fauna, in order to achieve a better understanding
of the fauna which inhabits these locations, and
to confirm or refute the results presented in this
study.
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