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Abstract

The relationships between an urban ecosystem located near the Atlantic Rainforest in southeastern Brazil and ant
communities were studied with the objective of quantifying the ant richness and abundance in the household envi-
ronment and its surroundings. Eighty residences were sampled, where 58 species and 28 genera pertaining to 7 suk
families were found to be present. Inside the residences, the species richness was found to be lower (26), although the
abundance was greater (10,670), with the wash area and kitchen being the locales that contributed with the greates
number of hits. The opposite was true in the areas outside the residences, where 54 species and 3,747 ants were Ol
served. Inside houses, the species known as Tramp ants were found, in the following order of imBoteayEsis
saevissima, Tapinoma melanocephalum, Linepithema humile, Paratrechina fulva, Waseaopianctata, P.
longicornis, Pheidole megacephala, Monomorium pharaangM. floricola. Externally, mainly in the yards and
gardens, species such@stostruma rugifera, Heteroponera doldypoponera sp.1 and sp®namptogenys sp. &.

striatula, Odontomachus meinerti, Pachycondyla constac@P. striatawere found. In general, a greater number of
species and lower abundance of individuals were observed in the neighborhoods nearer the mountains than in those
closer to the urban center.

Keywords: Atlantic Rainforest, Tramp ants, species richness, communities, Formicidae, urbanization.

Comunidades de for migas (Hymenoptera: Formicidage) em
um ecossistema urbano préximo a Mata Atlantica

Resumo

A relacé@o entre um ecossistema urbano localizado préximo a Mata Atlantica na regido sudeste do Brasil e as comu-
nidades de formigas foi estudada com o objetivo de quantificar a riqueza e a abundancia de formigas no interior e no
entorno das residéncias. Oitenta casas foram amostradas, tendo sido encontradas 58 espécies e 28 géneros pertencel
a 7 subfamilias. No interior das residéncias foi encontrada uma baixa riqueza de espécies (26) e um alto nimero de
individuos (10.670), sendo a area de servico e a cozinha os locais que mais contribuiram para esse resultado. Ja r
entorno das residéncias foram encontradas 54 espécies e 3.747 individuos. No interior das casas, as espécies cont
cidas como ‘Tramp — ants” foram encontradas na seguinte ordem de impoSafenmpsisaevissima, Tapinoma
melanocephalum, Linepithema humile, Paratrechina fulva, Wasmannia auropunctata, P. longicornis, Pheidole
megacephala, Monomorium pharaorid/. floricola. Externamente, principalmente no jardim e quintal, foram en-
contradas espécies conmfOctostruma rugifera, Heteroponera dolo, Hypoponsml e sp.6Gnamptogenysp.4,

G. striatula, Odontomachus meinerti, Pachycondyla constedfastriata. Em geral, o maior nimero de espécies e

baixa abundancia de individuos foram observados em bairros proximos as areas de mata.

Palavras-chave: Mata Atlantica, formigas andarilhas, riqueza, Hymenoptera, Formicidae, urbanizacao.
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1. Introduction The collection was conducted in 16 neighborhoods in
the city, with the northernmost neighborhoods being close

Urban ecosystems are generally recognized as beir}g the Serra do Itapety (23° 29' 22" S and 46°55" W:

areas undergoing pro_found an_d constant '°°"’T' hl_Jmar_1 4800 m above the sea level), and those in the south approxi-
tivity, composed of high-density human habitation, in-

. ) mating the Serra do Mar (23° 45’ 02" S and 46°637'W;
dustrial and commercial centers (Mcintyre et al., 2001)

. o : 720 m above the sea level) (Figure 1).
The environmental modifications that occur during the ) (Fig )

process of urbanization can affect the distribution ef or 2.2. Ant collection

ganisms in diverse ways. For example, in this environ-  |n each neighborhood, 5 houses were randomly sam-
ment, many species achieve high densities, and assurped. The collections were conducted every two months
dominant pOSitiOﬂS due to the existence of unoccupieqior a period of 12 months, a|Ways in the same houses.
niches, absence of competitors, and few natural enemiehe bait was made from dehydrated beef liver, honey,
(Luck and Dahsten, 1974); or the intentional and uninpineapple cake, and peanut oil, according to the recipe
tentional introduction of exotic species can cause thend following the methodology proposed by Bueno and
dislocation of native species (Suarez et al., 1998; Crookgampos-Farinha (1999). Small amounts of fresh bait
and Soulé, 1999). Yamaguchi (2004, 2005), studying thgvere placed inside beverage straws 0.5 cm in diameter
influence of urbanization on ant distribution in parks,and 2 cm long. In the interiors of the houses (household
suggested that these insects would become the bio-indénvironment), 8 baits were placed: 3 in the kitchen, 2 in
cators of variation in urban environments. the bathroom, and 3 in the wash area. The baits were re-
Some ant species have successfully occupied urbamoved after 24 hours and placed in plastic bags. Manual
environments, achieving wide distribution and abun-collections were also conducted around the outside of
dance. This success is probably related to their feedinghe houses (walls, gardens, garage, and yard).
habits, as the majority of ants is omnivorous, and also  The material was initially identified according to
because they exploit small spaces for nesting, such aforpho-species within genera. The identification of
crevices and holes. Human contact with ants in the utthe species was carried out by comparison with the ant
ban environment can be observed in residences, congollections at the Museu de Zoologia of Universidade
mercial establishments, and even in hospitals. In housege S&o Paulo and the Colecdio Entomoldgica Adolph
ants cause discomfort, whereas in hospitals, they cafpempel (Instituto Bioldgico), as well as with the per
carry pathogenic organisms (Eichler, 1978; Bueno andinent literature. Classification follows Bolton (2003).

Campos-Farinha, 1999). Vouchers were deposited at the University of Mogi das
In Brazil, the process of urbanization is occurring atCruzes (SP).

an accelerated pace, and often advancing on areas that are

considered to be priorities for conservation. This is the3 Data Analysis

case of the city of Mogi das Cruzes, located in southeast-

ern Brazil, where the urban network is centered around SPecies richness was defined as the number of ant

the ciliary plants of the Tieté River, and is expanding inSP€cies occurring in each house, and abundance as the

the direction of the Itapety and Serra do Mar mountainshumber of individuals collected of each species. The

which belong to the Atlantic Rainforest biome. To main- Wilcoxon test, using GraphPad Prism 3.0 software, was

tain urban biodiversity for inhabitants, and because of i@Pplied to test for significant differences between species

intrinsic value in the face of increasing population andrichness, as well as between the number of individuals

urban growth, knowledge regarding the ecology of thdnside and outside the houses. Similarity between the in-
species in these locales is needed. terior and exterior of the houses was calculated using the

Thus, the present study seeks to quantify the richnesiaccard index (Magurran, 1988). The relative frequency
and abundance of ants in the household environment aif#gs calculated based on presence or absence date, and
its surroundings, with the objective of determining thethe matrix of association between species with more than
communities that occur in an urban ecosystem charactep?0 frequency was done using the Spearman correlation
ized by its proximity to the Atlantic Rainforest, to com- test (Siegel, 1975).

pare this ecosystem with other urban areas. ) )
4. Resultsand Discussion

2. Material and Methods In 80 samples, 14,417 specimens were collected, dis-
) tributed among 58 species and 28 genera pertaining to
2.1. Study site 7 Sub-families. The sub-family Myrmicinae was the most

The city of Mogi das Cruzes, Sao Paulo, is the largestepresented, with 35 species and 15 genera, as well as the
city in the Tieté-cabeceiras hydrological basin, of 81  most abundant, with 9,588 ants. The genus richest in spe-
and with 330,000 inhabitants. It has the second largest focies wasPheidole(13), followed byCamponotug5) and
est covering in the Atlantic Rainforest, 17,1@0 located  Solenopsiq4) (Figure 2). The species with the greatest
mainly in the proximity of the Serra do Itapety and Serrarelative frequency and abundance, according to the area of
do Mar mountains, along the Tieté River. the residence sampled, are presented in Table 1.
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Figure 1. Location of the neighborhoods sampled in Mogi das Cruzes (SP). a) Serra do Itapety; and b) Serra do mar. Neigh-
borhoods: 1) Jardim Aracy; 2) Jardim Rodeio; 3) Jardim Ponte Grande; 4) Mogilar; 5) Vila Industrial; 6) C&enoédjos;

8) Vila Natal; 9) Mogi Moderno; 10) Conj. Nova Bertioga; 11) Vila da Prata; 12) Sao Sebastido; 13) Vila Orop6; 14) Vila
Moraes; 15) Biritiba Ussu; and 16) Manuel Ferreira.

The number of ant species collected in the urban areaternal areas of the houses (Figure 4a) and also between
studied demonstrates, together with the studies of Fowlehe number of individuals collected within each species
et al. (1993), Bueno and Fowler (1994), Delabie et al(p < 0.05) (Figure 4b). The similarity between species
(1995), Silva and Loeck (1999) and Piva and Camposrichness in the two areas, calculated using the Jaccard
Farinha (1999), that tropical urban ecosystems are richéndex, was low (0.38). There was a predominance of spe-
in ant species compared to those in temperate climatesies known as tramp ants in the interior of the houses,
In tropical regions, the availability of food and nesting possibly contributing to a higher number of individuals
sites, which are important conditions for the mainte-collected, as they are characterized by the recruitment
nance of the species in a specific locale (Holldobler anaf a large number of worker ants for foraging activities
Wilson, 1990), are abundant and generate environmen{8ueno and Campos-Farinha, 1999). Tramp ants are spe-
which are propitious for a greater number of species. cies that are intimately associated with human activities,

Comparing the internal and external areas of theand generally nest in structures built in urban environ-
residences, lower species richness (26) was observedents (Schultz and McGlynn, 2000). They share-char
inside houses, but the highest abundance (10,670), withcteristics that facilitate their introduction into new en-
the wash area and kitchen being the locales that contribironments, such as generalist feeding habits, polygamy,
uted with the greater number of hits (Figure 3). The inteduced intra-specific aggression, small size, and high
verse was found in the external areas of the houses, witiecruitment, as well as having a high rate of migration,
54 species and 3,747 ants being recorded (Figure 3), afni-colonial population, abolition of nuptial flight, and
which close to 57% were collected foraging in the soilvery small workers and queens (Passera, 1994; Holway
and/or vegetation of the gardens and yards of the reset al., 2002).
dences. The Wilcoxon test showed significant differenc-  In the internal areas of the residences, the spe-
es (p < 0.05) between species richness in the external asges Tapinoma melanocephalunfFabricius, 1793,
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Ph.megacephal&abricius, 1793 .saevissim@-.Smith,  1758). In the external areas of the houses, the most fre-

1855) andP. fulva(Mayr, 1887) were the most frequent, quent species wer8. saevissima, Ph. aberraiayr,

and also the most abundant, with the exceptiof.of 1868, P. fulvaandBrachymyrmexsp.4 (Mayr), whereas

fulva, substituted bilonomorium pharaonif.innaeus, = Ph. megacephala, S. saevissiman&lanocephalurand
Brachymyrmessp.4 were the most abundant (Table 1).

Pheidole HE/O
Camponotus
Solenopsis
Wasmannia
Pachycondyla
Hypoponera
Gnamptogenys
Pseudomyrmex
Monomorium
Crematogaster
Acromyrmex
Paratrechina
Brachymyrmex
Odontomachus
Heteroponera
Ectatomma
Zacryptocerus
Tetramorium
Octostruma

Pogonomyrmex > @
Mycetarotes
Leptothorax
Cyphomyrmex 40
Atta .
Apterostigma _ 30 23
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Wash area  Bathroom  Kitchen Outside
Figure 2. Number of species according to the genera sampled Areas of the house

in the household environment (HE) and around the outside of
the houses (O), in an urban ecosystem located near areasFfure 3. Total number of ants (a) and total number of spe-
Atlantic Rainforest. cies (b) sampled according to the locations in the residence.
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Table 1. Species with the highest relative frequency and abundance, according to the residential area samples.

L ocation Species Freguency (%)
Household environment T. melanocephalum (Fabricius) 24.46
P. megacephala (Fabricius) 15.83
S. saevissima (F. Smith) 10.79
P. fulva (Mayr) 7.91
Outside the house S. saevissima (F. Smith) 12.39
P. aberrans (Fabricius) 7.83
P. fulva (Mayr) 7.83
Brachymymyrmex sp.4 (Mayr) 7.17
L ocation Species Abundance
Household environment T. melanocephalum (Fabricius) 3948
P. megacephala (Fabricius) 3582
Monomorium pharaonis (Linnaeus) 2238
S. saevissima (F. Smith) 1186
Outside the house P. megacephala (Fabricius) 915
S. saevissima (F. Smith) 613
T. melanocephalum (Fabricius) 312
Brachymyrmex sp.4 (Mayr) 280
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6 @ One can see that the most frequent and the most abun-
dant species were practically the same inside and outside
5| | IT_ Averaget Error the residences, being the species with the widest geo-
@ 4 © Average graphical distribution (Schultz and McGlynn, 2000), and
é that they are on the list of the most significant urban ants
8 3 in southeastern Brazil and southern Bahia proposed by
g_ ) Campos-Farinha et al. (2002).
Since all the ants on this list were collected in different

1 neighborhoods of Mogi das Cruzes, they can be placed in

order of importance for this urban area, based on the relative

0 Household environment Outside of the house frequenpy of each on8&:. saevissima, Mmelanocephalum,

L. humileMayr, 1868, P. fulva, WauropunctataRoger,
Areas of the house 1863, P. longicornigLatreille, 1802), Ph. megacephala,

160 @ M. pharaonisandM. floricolaJerdon, 1851. Of theseh.

140 megacephalavas almost the unique species collected in
é 120 T Average Error Vila dqs Remédios and \ﬁlg Industrial, which are the old-
2100 o Average est nelghborhqods of the city. o
g Due to their behavioral characteristics, the presence
5 80 of Ph. megacephala may be responsible for the death
w0 of native invertebrates, ants in particular (Fowler et al.,
E 40 1994; Vanderwoude et al., 2000), and they indicate that

they are dominant in houses and other environments
20 . . .
intensively impacted by humans (Fowler et al., 1994,

Delabie et al., 1995). Their negative association with
P. longicornisand S. saevissim@Figure 5) has already

. . S been reported by Delabie et al. (1995), however their
Figure4. Comparison of species richness a) and the number i . it humil d ibed by Haski d
of individuals per species; and b) in the household environ@" agonlsm WItiL. humileas describe y. askins an
ment and around the outside of the houses in an urban ecblaskins (1965), Crowell (1968) and Delabie etal. (1995),

system located near the Atlantic Rainforest. could not be verified, as this native species appeared in

Household environment Outside of the house

Avreas of the house

Paratrechina fulva

O/HE
- Brachymyrmexsp. 2 | | Wasmannia auropunctata
' o O/HE
Paratrechina Pheidole
longicornis [ ~°| aberrans
' O/HE (e}
Pheidole megacephala | | Dorymyrmex atticanis | | Camponotus rufipes
O/HE (¢} (¢}
Solenopsis saevissima Brachymyrmex sp. 4
o O
Pheidole sp. 4 ———— —association
o | | + association

Figure 5. Structure of the ant community in urban areas near the Atlantic Rainforest. Solid and dotted lines indicate signifi-
cant (p < 0.05) negative and positive associations, respectively. (O: outside of the house; HE: household environment).
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low frequency and abundance even in the neighborhoods ' VilaOropé 5
where Ph. megacephala was not observed. Vilalndugiiial Fr————————= @
Therefore, even though the urban ecosystem stud-_ VilaNatal ——

. . K .8 Jardim Rodelo —=
ied originated from an environment of the Atlantic g Nova Bertioga—=
Rainforest, and has neighborhoods that are still Iocatecg V"ad"e‘;?ntrg:.
very near to this vegetation, one observes, in the interio% Jardim Ponte“é?gH(?g —
and exterior of the residences, that the predominant antg Mogi Moderno ——

) . Jardim Aracy /==
are those normally found in an urban environment. Of Se\x/qISe’\lalaguao:
these species, those that deserve special note include the Manl}daper"r@??lz-

Biritiba Ussi ==

cryptics (Octostruma rugifertayr, 1887) and the gen-
eralist predators of the understory (Heteroponera dolo
Roger, 1961, Hypoponesp. 1 and sp. 6 Santschi, 1938,
Gnamptogenys sp. 4 Roger, 1863, striatula Mayr,

0 500 1000 1500 2000 2500 3000
Species abundance

. . Jardim Rodeio ]

1884,0dontomachus meineRorel, 1905, Pachycondyla SJéa(r)diSrepbéSrtagy (b
constrictaMayr, 1883 andP. striata Fr. Smith, 1858). " Vu_adapr'a?‘; -
Despite these species being considered typical in the forg Mo%',ﬁg%’%gg -

i i i = Biritiba Ussu 1
est environments, their presence in the urban ecosyster Manldl Perrera——
may be due to three factors: (1) to the meeting of bioticg Jardim Pg/rilteﬁroarnagg:'
and abiotic conditions for survival during the process of g Mogilar E=——=—x

. . L Centro————3>

deforestation and occupation of the area by housing; (2? Nova Bertiogaf———

. ~ VilaNafd —=—m=>
the continuous replacement of the taxons due to the pres- vilalndustrid =
ence of native vegetation in the surrounding area; and Remedios=
(3) the fact that, according to Yamaguchi (2005), differ 0 5 10 15 20 2 30
ent species can respond differently to the process-of ur Speciesrichness
banization, favoring the survival of some taxons from therigure 6. a) Abundance and b) Richness according to the
Atlantic Rainforest area in the urban area. neighborhoods sampled.

Rickman and Connor (2003), working on ants with
Lepidoptera, and Lopez Moreno et al. (2003), reported
that the greater the population density, the greater the Thus, the presence of native vegetation in the yards
abundance of individuals per species, and the lower thand gardens of the houses, or of the forest near the neigh-
number of species. These results are similar to those oborhoods, may possibly be allowing the existence in-an ur
tained in the present investigation, as in the neighborhoodsan area of some taxa which are characteristic of the forest
closer to the urban center, which are the most populousirea, which over time, can generate a positive impact on
lower species richness and greater abundance of individhe maintenance of the biodiversity of this ecosystem.
uals were observed in comparison_ to the neighborhoodicknowledgments_ We would like to thank CNPq for the
located nearer the mountains, which are less populouggientific Initiation scholarship granted to the first author; Dr.
The exception was Vila Orop6, which is a neighborhood;yjio Cesar Voltolini for the data analysis; Dr. J.H. Delabie for
that was recently formed and is still sparsely populatedihe valuable comments on the first version of the manuscript; Dr.
where a greater abundance and one of the highest valuBsgério R. da Silva do Museu de Zoologia at USP for identifying
of richness, were reported (Figue However, close to some species; and FAEP/UMC for the financial support.
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