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ABSTRACT. Biogeographical aspects of drosophilids (Diptera, Drosophilidae) of the Brazilian Savanna. Some species
of drosophilids have been intensely studied, especially in the areas of genetics and molecular biology. However, little is
known about their ecology and biogeography. Here, we revise the records of Drosophilidae species in the Cerrado
domain, in order to organize the available information and to recognize patterns of geographic distribution and
endemism. The 43 sampled sites in this domain reveal 100 species of drosophilids (10 of them exotic to the Neotropical
region), distributed in eight genera. The collections were concentrated mainly in the States of Goiés (including the
Federal District) and Minas Gerais. Serra do Cipo is the site with the highest richness of these insects. Of the 90
neotropical species found in the Cerrado, 77 also occur outside this domain, most of which are in the Atlantic Forest.
Since extensive areas of this domain were poorly sampled for drosophilids and most studies used only baited traps to
collect the flies, this absence of endemism should be carefully considered. It is recommended new inventories in poorly
sampled regions, especially in the northeastern part of the domain. Also diversification of collection methods and
improvement in the taxonomy of these flies are proposed. These directions should provide a significant increase in the
list of species of drosophilids of the Cerrado; and thus, increase our knowledge about its biodiversity.
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RESUMO. Aspectos biogeograficos dos drosofilideos (Diptera, Drosophilidae) da savana brasileira. Algumas espécies de
drosofilideos tém sido intensamente estudadas, principalmente nas areas de genética e biologia molecular. Entretanto, a
ecologia e biogeografia do grupo ainda s&o pouco conhecidas. Aqui revisamos os registros das espécies de Drosophilidae
no dominio do Cerrado, visando organizar a informag&o disponivel e reconhecer eventuais padrdes de distribuigao
geogréfica e endemismos. As 43 |ocalidades amostradas no dominio apresentaram 100 espécies de drosofilideos (10 delas
exoticas a regido Neotropical), distribuidas em oito géneros. As coletas estdo concentradas principalmente nos Estados
de Goiés (incluindo Distrito Federal) e Minas Gerais. A Serra do Cip6 é o local com maior riqueza desses insetos. Das 90
espécies neotropicais encontradas no Cerrado, 77 também ocorrem fora do dominio, a maioria na Mata Atlantica. Como
areas extensas do dominio foram pouco amostradas para drosofilideos e a maior parte dos estudos utilizaram apenas iscas
de banana para coletar as moscas, a auséncia de endemismos deve ser analisada com precaucdo. S&o recomendados novos
inventérios em regides pobremente amostradas, especialmente na parte noroeste do dominio. Também s&o propostas a
diversificagdo dos métodos de coleta e o aumento do esforco de identificagdo taxondmico dessas moscas. Essas diretrizes
devem permitir um aumento significativo na lista de espécies de drosofilideos do Cerrado e, consequentemente, no
conhecimento da biodiversidade do dominio.

PALAVRAS-CHAVE. Drosophila; espécies exdticas; espécies neotropicais; padroes de distribuigéo; Zaprionus.

Drosophilids are excellent biological models. These flies
aresmall (on average 3-5mm), numerous, easily collected and
manipulated, and have ashort lifecycle (ca. 10-20 days) which
makeit possibleto obtain several generationsin ashort period
of time (Powell 1997). Thus, speciesof thefamily Drosophilidae,
particularly of the genus Drosophila, have been extensively
used in studies of several disciplines, especially in the areas
of geneticsand molecular biology, summing more than 100,000
publications up to date. There is a consensus that the full
understanding of evolutionary patterns and mechanisms
require relating the genetics of the organism to the
environment inwhichitisliving; that is, the genetic knowledge
needs to be placed in an environmental context.

In contrast to the vast amount of information known about
the genetics of drosophilids, there are relatively few studies
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ontheir ecology (Val et al.1981; Powell 1997). However, inthe
past few years, drosophilids have increasingly turned into
subject of studiesthat analyze niche overlapping, competition
and coexistence (Sevenster & van Alphen 1996; Toda 1999;
Krijger & Sevenster 2001). Furthermore, they also have been
focus of studies on environmental bioindicators (Parsons
1995; Hoffmann et al. 2003; Mata& Tidon 2003), aswell asin
studies concerning biological invasions (Tidon et al. 2003;
Silva et al. 2005). As a result of the increased ecological
importance of thesefliesin the past decade, twelve species of
endemic Drosophila to Hawaii were protected by the U.S
government dueto its scientific value (Richardson 2006).
The study of drosophilidsin the Neotropical region began
inthe X1X century and divided into three main periods: 1830
to 1908, 1913 to 1938, and 1941 to present. Throughout the
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first two periods, the collectionswere sporadic and conducted
mainly by European researchers. During the third period,
however, the studies were intensified and were performed by
researchers from the Universidade de S&o Paulo (USP) and
theUniversity of Texas (USA) (Val etal. 1981, Vilela& Béchli
1990).

Thefirst collectionsin Brazil date from the second period,
with important contributions by the German researcher Oswald
Duda. The study of drosophilids in Brazil increased during
thethird period, whichisdivided into three phases. In thefirst
one (1941-1959) several new specieswere described, and quick
surveys of specieswere carried out in different regions of the
country (Dobzhansky & Pavan 1943; Pavan & Cunha 1947,
Pavan 1950; Frota-Pessoa 1954). This was followed by the
first Brazilian studies of drosophilids’ ecology (Dobzhansky
& Pavan 1950; Pavan 1959). In the second phase (1960-1980),
there was a significant decrease in the bibliographical
production, because many drosophiliststurned to study other
organisms, such as plants or human beings. In the third phase
(1980-present), the study of these flieswasretaken by several
inventories; descriptions of species, and a deeper
understanding of the ecology of theseflies (Sene et al. 1980;
Vilelaet al. 1983; Saavedraet al. 1995; Medeiros e Klaczko
2004; Silva et al. 2005; Mateus et al. 2006; Tidon 2006).
Throughout the literature, however, this information is
fragmented and dispersed, and there arelittle studiesfocusing
on the geographical distribution of drosophilid species.

The Brazilian Savanna, locally known as Cerrado, is the
second South American domain in extension and one of 25
biodiversity hotspotsintheworld (Myerset al. 2000). Thisis
the savannic formation with ahigh speciesrichness, composed
by a complex phytofisionomic mosaic that varies from open
fieldstogallery forests (Eiten 1972; Oliveira& Marquis2002).
However, thedrosophilid faunaof thisregionispoorly studied.
Thefirst regular collections of these insects occurred by the
end of the 1990's, and they are concentrated around the Federal
District (Tidon et al. 2003; Ferreira& Tidon 2005; Tidon 2006).

Here, we compiled the available information about the
geographical distribution of the drosophilids recorded in the
Brazilian savanna, aiming at organizing the existent knowledge
and evaluating the real distribution of the groups and the
existence of eventual patterns of endemisms.

METHODS

First, a database of drosophilid species recorded in the
Cerrado was organized based on the published records from
1946 to 2006 and on the collection maintained by the
Laboratory of Evolutionary Biology at the Universidade de
Brasilia. There were no distinctions made regarding collection
methods or its periodicity. When the coll ection sites were not
georeferenced in the source of information, we used
preferentially the coordinatesavailablein the* Gazetteer Brazil
Folder” software and in the “ Getty Thesaurus of Geographic
Names” website. References to the taxonomic authorities for
drosophilid species can be found in the appendix.

The area considered in this compilation followed the
morphoclimatic and phytogeographic domain proposed by
Ab’ Saber (1977, 2003), defined as* an area of sub-continental
extent with characteristic features of topography, drainage,
climate, soil and vegetation”. Inthisstudy, the Cerrado (Figure
1) is considered representative of the nuclear area of the
Cerrado biome; therefore, transition areas and isolated
fragments were not included in the compilation. The
drosophilid speciesrecorded in the Cerrado had itsoccurrence
investigated also in the domains of the Amazon forest (only in
the Brazilian territory), Caatinga, Chaco, Atlantic forest,
Araucaria forest, and Campos Sulinos (sensu Ab’ Saber op.
cit.).

Evaluation of the state of the knowledge. The family
Drosophilidae includes 78 genera that encompass more than
3,800 species distributed worldwide, in which some are
cosmopolitan and others endemic to certain areas (Béachli
2007). In Brazil, there are currently about 300 recorded
drosophilid species, distributed in 17 genera. The Atlantic
forest has the highest recorded drosophilid diversity of all
domains, with 235 species belonging to 14 genera. In contrast,
the Cerrado has a lower recorded richness of drosophilid
species (100 species in 8 genera, Table I). This difference
among the domains is mostly due to differences in sampling
efforts. For the Atlantic forest, which covers about 650,000
km?, there are morethan 170 recorded sampled sites, whilefor
the Cerrado, which coversabout 1.9 million km?, thereare only
43 sampled sitesregistered (Tablell).

The sites, where collections of drosophilids occurred, are
distributed unevenly acrossthe Cerrado area (Tablell, fig. 2).
Thereis a concentration of collection efforts in the States of
Goiés and Minas Gerais, besides the Federal District, that
together include 30 (70%) of the 43 sampled sites. Among the
areaswith large sampling effortsisthe Federal District, mainly
theNationa Park of Brasilia(PNB) and the Ecological Reserve
of IBGE (RECOR-IBGE), which areregularly sampled using
traps (1998 to present, see fig. 2). These areas also include
increasing number of studies exploring the potential breeding
sites of drosophilids. Another well studied region isthe Serra
do Cip6éinMinas Gerais, which received expeditionsin 1977,
1978, 1981 and 1989 (Tidon-Sklorz et al. 1994) and, more
recently, from 1996 to 1998 (Vilela& Mori 1999). Another
reasonably well sampled regionisthe state of Rondbnia, where
researchers from the University of Brasilia collected
drosophilidsin 2000 and 2001.

In the remaining States of the Federation, there are little
sampled sites and great areas of gaps. The most critical
situations are found in the States of Mato Grosso, Maranhé&o,
Tocantins, Parg, and Piaui (Figs. 1 and 2); the last two States
do not have any published record of drosophilids for the
Cerrado. Besides of being poorly surveyed, two more problems
are faced regarding the diversity of drosophlids in Cerrado.
First, the existent records are not always results from an
inventory, but can have originated from casual collections.
For instance, the only collection in the municipal district of
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Fig. 1. Area of the domain of the Brazilian Savanna (adapted from
Ab’ Saber 1977).

Barrado Garcas (MT) resulted from casual recordsof D. flexa,
aspeciescollectedin an areaof corn cultivation inthe edge of
ahighway in 1986 (Vildla& Béchli 2000). Another similar case
isD. eleonorae, whose larvae were collected in bat guano by
a speleologist group in expedition to the cities of Unai, MG
and Padre Bernardo, GO. Thesetwo recordsfigure asthe only
collecting sites of drosophilids in both locations (Tosi et al.
1990). Second, there are sites sampl ed decades ago when the
amount of described species was sensibly smaller than the
current number of described drosophilids. Thisisthecasein
Carolina, MA, whereafast inventory was accomplished inthe
1950's (Pavan 1959), aswell asin BelaVista, Caracol, Campo
Grande, and Miranda (all in MS), and Barreira (BA), where
quick inventories were carried out in the 1970's (Sene et al.
1980). These two aspects surely affect the number of species
recorded at these places, because dozens of new specieswere
ever since described and short inventories on few sites may
not reflect the whole range of speciesdiversity and distribution
of acertain region.

Of the 43 sites listed in this study, only ten (23%) were
sampled for more than one month (Table I1). Several of the
drosophilid recordswere donein aone-day trip, or at random,
as exemplified previously. The richness of drosophilids is
strongly influenced by theregime of rains, reducing in the dry
season and increasing again in the rainy season (Tidon 2006).
Therefore, it islikely that the known drosophilid richnessis
subset of the real richness of these insects in the Cerrado.

The use of baited trapsis another source promoting a sub-
estimative of the current richness of drosophilids. Althoughiit
iswidely known that traps attract speciesin avery selective
way, few researchers collected potential breeding sites of these
insects, such as decaying fruits, flowers, and mushrooms.
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During a short sampling period on mushrooms, Roque et al.
(2006) registered nine new occurrences of species of
Drosophilidae, including rare genera, for the Cerrado. Future
collections in these and other substrata should reveal the
occurrences of drosophilids not yet known for the Cerrado.

Faunaof drosophilidsin theCerrado. Thereare43 sitesin
the Cerrado with records of drosophilids (Tablell, Fig. 2). Of
the 100 speciesrecorded in the domain, 90 are endemic to the
neotropicsand ten areexotic to thisregion (Tablel). Theexotic
species are Zaprionus indianus, Scaptodrosophila
latifasciaeformis and eight species of the genus Drosophila,
which are distributed in three subgenera Dorsilopha (D.
busckii), Drosophila (D. immigrans and D. virilis) and
Sophophora (D. ananassae, D. kikkawai, D. malerkotliana,
D. melanogaster, and D. simulans). The neotropical species,
on the other hand, are distributed into six genera: Drosophila
(predominant genus, with 74 species distributed in three
subgenera), Hirtodrosophila, Leucophenga,
Rhinoleucophenga, Scaptomyza and Zygothrica, given that
thelast five genera (except for Zygothrica, recorded in 1980)
wererecently recorded for thefirst timein thisdomain (Table
I).

Two species of Afrotropical origin are thoroughly
distributed and abundant in the Cerrado. Drosophila simulans
isthefirst invader species of drosophilids recorded in Brazil
(Pavan 1959), and it used to be the dominant exotic speciesin
many collections (Sene et al. 1980; Tidon-Sklorz et al. 1994;
Vilela& Mori 1999). With theinvasion of Zaprionusindianus
towardsthe end of the1990's (Vilela1999), there was achange
in the drosophild assemblages, since thislast species became
very commonin several collectionsof the country (Silvaet al.
2005). Currently, Z. indianusis one of the dominant speciesin
the Cerrado, mainly in open vegetations and during the wet
season (Tidon et al. 2003).

Fig. 2. Sites of the Brazilian Savanna with records of drosophilids. The
codes follow Table Il. In proeminence, the Federal District.
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Table I. Drosophilid species recorded in the Brazilian Savanna (with reference to the sampling site and source of information), and presence of
the species in other South American domains. Exotic species are underlined. AF (Atlantic forest), AM (Brazilian Amazon), AR (Araucérias), CA
(Caatinga), CH (Chaco Central), CS (Campos Sulinos). The authorships of the species are given in the appendix.

Sites of the Cerrado Sitesin other domains
Species Sitest References’ AF AM AR CA CH CS
D. albirostris 31 22
D. ananassae 31 22 X X X X
D. annulimana 31 24 X X
D. antonietae 2,40 21, 26, 34 X X X X
D. aragua 21 33,34 X X
D. arapuan 31 33,34 X
D. ararama 16, 21, 31, 43 24 X X X
D. arauna 16, 21 33,34 X
D. atrata 15, 16, 21 33,34 X
D. aureata 31 24
D. austrosaltans 15, 31, 43 11, 16, 24, 34 X X
D. bandeirantorum 4, 16, 17, 21, 31 16, 22, 33, 34 X X X
D. bifilum 26, 31 8,24 X
D. bocainensis 12,16, 21 3,33,34 X X
D. bocainoides 31 24 X
D. borborema 25 23 X
D. bromelioides 931 24,34 X
D. busckii 11, 12, 15, 16, 17, 20, 21, 25, 29, 30, 31,38 10, 16, 22, 24, 26, 29, 31, 34 X X X X
D. buzzatii 4,25, 31, 32, 43 17,18, 22,23 24 X X X X X
D. canalinea 12 3 X X X
D. caponei 31 22,24 X
D. capricorni 12,31 3, 10, 16, 22, 24 X X X
D. cardini 2,4,5,8,11, 16, 17, 20, 21, 25, 29, 30, 31,

34, 38, 42, 43 22,23,24,27,29, 31,32, 34 X X X X X
D. cardinoides 1,17, 21, 23, 31, 36, 38, 43 10, 22, 24, 27, 31, 33, 34 X X X X X
D. coroica 38 18,34 X X
D. dreyfusi 31 24 X
D. eleonorae 13, 14, 24 20 X X X
D. equinoxialis 1,6 1 X
D.flexa 19 25 X X X
D. fumipennis 16, 17, 21, 23, 31 3, 10, 16, 22, 34 X X X
D. fuscolineata 16, 21, 23, 29, 31 3,,22,24,33,34 X X
D. gouveai 4, 27,39 21,26 X X X
D. griseolineata 31 16, 22, 24 X X
D. guaraja 2,31 22,24, 34 X X
D. guaru 11, 16, 21 33,34 X
D. hydei 4,11, 15, 16, 17, 20, 21, 25, 29, 30, 31, 32,

33,38 17,18, 22, 23, 29, 31, 34 X X X
D. immigrans 11, 15, 16, 17, 18, 21, 23, 29, 30, 31, 38 3,16, 22, 24, 31, 34 X X X X
D. impudica 4,42, 43 16 X X
D. ivai 42 17 X
D. kikkawai 17, 28, 35, 42 6, 16 X X
D. maculifrons 16, 17, 20, 21, 23, 29, 31, 38, 43 3, 10, 16, 22, 24, 29, 33, 34 X X X
D. malerkotliana 2,4,16,17,21, 25, 31, 34, 42, 43 16, 22, 23, 24, 31, 34 X X X X X
D. medioimpressa 21, 26, 31 8,24, 34 X
D. mediopicta 31 24 X X
D. mediopunctata 15, 16, 21, 31 22,24,33,34 X X X
D. mediostriata 6, 16, 17, 20, 21, 23, 26, 29, 31, 41 3,4,8,10, 22, 24, 29, 32, 34 X X X X
D. melanogaster 16, 17,31, 34 16, 22, 24, 31, 34 X X X
D. mercatorum 2,3,4,5,8,11, 15, 16, 17, 20, 21, 22, 25,

29, 30, 31, 32, 33, 34, 38, 43 18, 23, 22, 23, 24, 29, 31, 34 X X X X X X
D. meridionalis 29, 30, 31, 32 18, 17,22, 34 X X X X
D. mesostigma 21,31 22,33 X X
D. nappae 31 30 X X
D. nebulosa 1,2,3,4,5,8, 11, 15, 16, 17, 20, 21, 23, 3,10, 16, 22, 23, 24, 29, 31,

25, 29, 31, 34, 38, 43, 32,34 X X X X X
D. neocardini 21,31 24,34 X X
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Table |. Cont.
Sites of the Cerrado Sitesin other domains
Species Sites' References? AF AM AR CA CH Cs
D. neocordata 26, 42, 43 9,16 X X X
D. neoelliptica 23,31 4,11, 24
D. neoguaramuru 21 34 X X
D. nigricruria 4,21, 23,29, 30, 31, 32 3,10, 17,18, 22, 24, 34 X
D. onca 16, 31 24,33 X X
D. ornatifrons 15, 16, 17, 20, 21, 31 22,24, 29, 32, 33,34 X X
D. pagliolii 17 13 X X X X
D. pallidipennis 16, 17, 21, 23, 25, 31 3, 16, 18, 22, 23, 24, 33, 34 X X
D. parabocainensis 26, 31 12, 22, 24 X X X X
D. paraguayensis 15, 16, 17, 21, 26, 31 9, 24,32, 33, 34 X X
D. paramediostriata 16 33 X X
D. paranaensis 17, 21, 22, 31, 38, 43 16, 17, 18, 22, 24, 31, 33, 34 X X
D. paulistorum 1, 4,6, 21, 23,41 15, 24 X X X X X
D. polymorpha 4,8, 11, 16, 17, 20, 21, 23, 25, 29, 30, 31,

34, 38, 43 3,9,16,22,23,24,29,31,34 X X X X
D. prosaltans 1,2,3,4,6,8,11, 16, 17, 21, 29, 31, 34, 38,

43 10, 11, 16, 22, 24, 31, 34 X X X X X
D. pseudorepleta 31 22,24 X X X X
D.repleta 16, 21, 31, 38 17, 24, 34 X
D. rosinae 31 24 X X X
D. schildi 16, 17, 21, 23 5,32, 33,34 X X
D. serido 12,31, 32 21,22,34 X X
D. seriema 25, 31, 32 21, 23, 24 X X X
D. simulans 2,3,4,5,8,11, 15, 16, 17, 20, 21, 25, 29,

30, 31, 34, 38, 43 16, 22, 23, 24, 29, 31, 34 X X
D. sturtevanti 1,2,3,4,5,8, 11, 15, 16, 17, 20, 21, 23, 25, 3, 10, 11, 16, 22, 23, 24, 29,

29, 30, 31, 34, 38, 42, 43 31, 32,34 X X X X X
D. trapeza 31 24 X X X X
D.tropicalis 1,4,6,23 1,15 X
D. unipunctata 31 24 X X X
D. virilis 31 22 X
D. willistoni 1,4,6, 16, 17, 21, 23, 26, 31, 41 1,7,15, 24, 32, 33, 34 X
D. zotti 31 24 X X X X
H. morgani 17 32 X
H. pleuralis 17 32
L. bimaculata 17 32
L. maculosa 17 32
L. montana 17 32
L. ornativentris 17 32
L. varia 17 32 X X
R. matogrossensis 36 1
R. nigrescens 36 1
R. obesa 36 1 X
R. personata 36 1
S latifasciaeformis 1, 2, 3, 4, 8, 11, 15, 16, 17, 20, 21, 23, 25,

29,31, 34, 38,42, 43 3, 10, 16, 22, 23, 29, 31, 34 X X X X
S nigripalpis 37 14 X
Z. indianus 2,3,5,15, 16, 17, 20, 21, 29, 30 28,29,31, 34 X X X
Z. dispar 10 19 X X X X
Z. microeristes 7 19 X X
Z. poeyi 17 32 X
Z. prodispar 7 19 X X X X

1 Sites following Table II.
2 1. Malogolowkin (1946); 2. Burla et al. (1949); 3. Dobzhansky & Pavan (1950); 4. Pavan (1950); 5. Burla & Pavan (1953); 6. Freire-Maia
(1953); 7. Cunha & Dobzhansky (1954); 8. Frota-Pessoa (1954); 9. Magalhées (1956); 10. Pavan (1959); 11. Magalhdes (1962); 12. Wheeler
& Magalhdes (1962); 13. Cordeiro (1963); 14. Wheeler & Takada (1966); 15. Spassky et al. (1971); 16. Sene et al. (1980); 17. Vilela (1983);
18. Vilela et al. (1983); 19. Grimaldi (1987); 20. Tosi et al. (1990); 21. Silva & Sene (1991); 22. Tidon-Sklorz et al. (1994); 23. Tidon-Sklorz
& Sene (1995); 24. Vilela & Mori (1999); 25. Vilela & Béchli (2000); 26. Tidon-Sklorz & Sene (2001); 27. Vilela et al. (2002); 28. Tidon et al.
(2003); 29. Ledo & Tidon (2004); 30. Vilela et al. (2004); 31. Ferreira & Tidon (2005); 32. Roque et al. (2006); 33. Tidon (2006); 34. collection

of the Laboratory of Evolutionary Biology - UnB (1998-2006).
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Table Il. List of sites of the Cerrado with records of drosophilids.
Underlined sites were sampled for more than one month. The acronyms
represent States of the Brazilian Federation: Bahia (BA), Distrito
Federal (DF), Goias (GO) Maranhdo (MA), Mato Grosso (MT), Mato
Grosso do Sul (MS), Minas Gerais (MG), Rond6nia (RO) e Tocantins
(TO).

Site Latitude Longitude
1. Carolina, MA 07°20'S 47°25'W
2. Guaragja&Mirim, RO 10°39'S 64°50' W
3. Pimenta Bueno, RO 11°43'S 61°08' W
4. Barreiras, BA 12°06'S 45°15'W
5.Vilhena, RO 12°29'S 60°16'W
6. Parang, TO 12°33'S 47°48'W
7. Mato Grosso, MT 12°51'S 51°47'W
8. Cavalcante, GO 13°48'S 47° 30 W
9. Séo Jorge, GO 14°08'S 47°31'W
10. Campinorte, GO 14°20'S 49°08' W
11. S&o Jodo daAlianca, GO 14° 46'S 47°30'W
12. Agua Fria de Goiés, GO 15°01'S 47° 52' W
13. Padre Bernardo, GO 15021'S 48°30'W
14. Formosa, GO 15°32'S 47°20'W
15. ESECAE. DF 15°40'S 47° 37T W
16. PNB, DF 15°40'S 47°54' W
17, Brasilia, DF 15°47'S 47°57'W
18. Pirendpoalis, GO 15°47'S 48° 58' W
19, Barrado Gargas, MT 15°54'S 52015'W
20. JBB, DF 15°55'S 47°50'W
21. RECOR, DF 15°56'S 47°53'W
22. Luziania, GO 16°16'S 47°57'W
23. Angpolis, GO 16°19'S 48°58'W
24. Unal, MG 16°23'S 46°53'W
25. Gréo Mogol, MG 16°32'S 42°50'W
26. Montes Claros, MG 16°43'S 43°51'W
27. Cristalina, GO 16°43'S 47°37'W
28. Goiania, GO 16°43'S 49°18'W
29. Paracatu, MG 17°14'S 46°52' W
30. Cataléo, GO 17°33'S 47°38'W
31. Serrado Cip6, MG 19°00'S 43°40'W
32. Cardeal Mota, MG 19°18'S 43°35'W
33. Jaboticatubas, MG 19°32'S 43°45'W
34. Lagoa Santa, MG 19°38'S 43°55'W
35. Belo Horizonte, MG 19°54'S 43°54' W
36. Miranda, MS 20012'S 56°31'W
37. Ouro Preto, MG 20°23'S 43°30'W
38. Campo Grande, MS 20°24'S 54°35'W
39. Furnas, MG 20045'S 46°00' W
40. SerradaBodoguena, MS 21°00'S 56°50'W
41. Boa Esperanga, MG 21°03'S 45°37'W
42. BelaVista, MS 22°05'S 56°32'W
43. Caracol, MS 22°13'S 56 °47' W

D. busckii and D. immigrans are also thoughroughly
distributed around the world. These speciesarerarein tropical
climates and abundant in temperate ones, where their
competitive capacities are probably higher (David & Tsacas
1981). Their most setentrional record, in the Cerrado, is S&o
Joéo da Alianca (GO) (Table I). D. malerkotliana was
introduced into Brasil inthe 1970’s, and quickly became quite
abundant (David & Tsacas op. cit.). Although this speciesis

widely distributed and very abundant in Southern America,
its frequency is very low in the Cerrado (Ferreira & Tidon
2005; Tidon 2006). The remaining exotic species also have
occurrences registered worldwide, but are quite rare in the
Cerrado.

Of the 90 neotropical specieslisted here, 71 wererecorded
inapreviouswork that evaluated the faunaregistered between
1950 and 2004 (Chaves & Tidon 2005). The 19 species added
since then are due to the sources of data used here, which
included the expansion of the bibliographical revision and
acquirement of new field data by the Evolutionary Biology
research group of the University of Brasilia. Among the
neotropical drosophilids of the Cerrado there are 6 species
(0.07%) widely distributed, which have been recorded in at
least 15 different sites of thisdomain (Drosophila cardini, D.
mercatorum, D. nebulosa, D. polymorpha, D. prosaltans and
D. sturtevanti). They are abundant in the domain and occur
with high frequency in the collections.

Patter ns of endemism. Most of the drosophilid species
recorded in the Cerrado also occur in other morphoclimatic
domainsin South America, especialy in the Atlantic and the
Araucariaforests (Tab. 1). When compared to other Brazilian
domains, theAtlantic forest is definitively theregion with the
best collections of drosophilidsin terms of size, quality, and
identification efforts.

Among the investigated domains, the species that were
recorded only in the Brazilian Cerrado are Drosophila
albirostris, D. aureata, D. pseudorepleta, D. unipunctata
(recorded only in the Serrado Cip6), and D. neocordata (found
in BelaVistaand Caracol, both in the State of Mato Grosso do
Sul, and in Montes Claros, State of Minas Gerais). Among the
remaining genera, Hirtodrosophila pleuralis, Leucophenga
bimaculata, L. montana and L. ornativentris, were recorded
only in the Federal District, whereas Rhinoleucophenga
matogrossensis, R. nigrescens and R. personata are known
only fromitslocality-type (Miranda, MS). Itispossiblethat D.
neocordata and the three species of Rhinoleucophenga are
endemic to the Brazilian Cerrado, but more information
concerning their distribution is necessary to confirm this
supposition. The remaining species (D. pseudorepleta, D.
unipunctata, H. pleuralis and L. ornativentris) also occur in
other areas of the Neotropical region (Table IIl). The only
species still not recorded for the neotropics is L. montana,
formerly known only from the Neartic region.

The apparent absence of endemic drosophilid speciesin
the Brazilian Cerrado could be an effect of poor sampling of
thisgroup: as exposed previously, of the 43 placeslisted here
only 10 (23%) were target of regular collections. Moreover,
several species are not attracted to bananas, which are
commonly used as baits in drosophilid traps. The study of
breeding sites, also mentioned earlier, islikely to lead to the
discovery of new species, as well as to diagnose endemic
speciesin the Cerrado domain.

Despite the heterogeneous collection efforts at several
sites of the Cerrado, the Serrado Cip6 (MG) is conspicuous
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Table I11. Sites of occurrence of drosophilid species recorded only in the Cerrado in this compilation. Source: Bachli 2007. The biogeographic

regions are those from Morrone (2002).

Species Sites Biogeographical regions

D. albirostris Colombia, CostaRica, El Salvador, Panama, Peru Andean/Neotropical

D. aureata Caribbean, CostaRica, El Salvador, Mexico, Panama, Trinidad Neartic/Neotropical

D. neocordata Exclusive of the Cerrado Neotropical

D. pseudorepleta Paraguay Andean/Neotropical

D. unipunctata Bolivia, Colombia, CostaRica, El Salvador, Mexico, Panama, USA, Andean/Neotropical
Venezuela

H. pleuralis Caribbean, El Salvador Neotropical

L. bimaculata CostaRica, Cuba, El Salvador, Mexico Neartic/Neotropical

L. maculosa Argentina, Caribbean, Chile, Cuba, Hawaii, Guyana, Mauritius, Mexico, Andean/Afrotropical/Neartic/
Peru, U.S.A. Neotropical/Oriental/

L. montana U.SA. Neartic

L. ornativentris Bolivia Andean/Neotropical

R. matogrossensis Exclusive of the Cerrado Neotropical

R. nigrescens Exclusive of the Cerrado Neotropical

R. personata Exclusive of the Cerrado Neotropical

for the high richness of drosophilid species(Tab. I). Thisarea REFERENCES

was sampled with banana-baited traps (Tidon-Sklorz et al. 1994,
Vilela& Mori 1999), and 61 species of the genus Drosophila
were recorded. Among them, 17 specieswererecorded for the
first timeinthe Brazilian Cerrado: D. albirostris, D. ananassae,
D. annulimana, D. arapuan, D. aureata, D. bocainoides, D.
caponei, D. dreyfusi, D. griseolineata, D. mediopicta, D.
nappae, D. pseudorepleta, D. rosinae, D. trapeza, D.
unipunctata, D. virilis, and D. zotti. In spite of the relatively
small sampling effortsin thisarea, the Serrado Cip6 presents
nine more species than the Federal District, which is
undoubtedly the most studied area of the Cerrado.

Silva& Bates(2002) pointed out three areas of high richness
of birdsinthe Brazilian Savanna: Cadeiado Espinhaco (MG),
thevalley of Araguaiariver (MT eTO), and thevalley of Parana
river (TO). It isinferable that in these valleys of the pointed
rivers there is a great diversity of drosophilids, such as the
Serrado Cipd. Therefore, these areas are certainly a priority
for future collections of drosophilids.

Concluding remarks. The drosophilids have been
unsufficiently sampled in the Cerrado. There are probably
several areaswith high biodiversity, such asthe Serrado Cip6,
which still need to be explored. It is recommended that new
inventories should be carried out with priority to the states of
Maranhdo, Mato Grosso, Para, Piaui and Tocantins.
Furthermore, it is expect a significant increase in the list of
drosophilid species in the Cerrado through the investigation
of their breeding sites, progress in the identification of the
flies, diversification of collection methodologies, aswell the
inclusion of inventories during the the dry and wet seasons.
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APPENDIX

List of species of the family Drosophilidae (Diptera) cited in this article.

Drosophila albirostris Sturtevant 1921

UUUUUUUUUUU0U0U0U0U0U0U0U0U0U0U0U0U0U0U000000000000000000000000

. ananassae Doleschall 1858

. annulimana Duda 1927

. antonietae Tidon-Sklorz & Sene 2001
. aragua Vilela & Pereira 1982

. ararama Pavan & Cunha 1947

arauna Pavan & Nacrur 1950
arapuan Cunha & Pavan 1947

. atrata Burla & Pavan 1953

aureata Wheeler 1957
austrosaltans Spassky 1957

. bandeirantorum Dobzhansky & Pavan 1943

bifilum Frota-Pessoa 1954
bocainensis Pavan & Cunha 1947

. bocainoides Carson 1954

borborema Vilela & Sene 1977

. bromelioides Pavan & Cunha 1947
. busckii Coquillet 1901

buzzatii Patterson & Wheeler 1942

. canalinea Patterson & Mainland 1944
. caponei Pavan & Cunha 1947

. capricorni Dobzhansky & Pavan 1943
. cardini Sturtevant 1916

. cardinoides Dobzanhsky & Pavan 1943

coroica Wasserman 1962
dreyfusi Dobzanhsky & Pavan 1943

. eleonorae Tosi Martins Vilela & Pereira 1990
. equinoxialis Dobzhansky 1946

. flexa Loew 1866

. fumipennis Duda 1925

. fuscolineata Duda 1925

. gouveai Tidon-Sklorz & Sene 2001

. griseolineata Duda 1927

. guaraja King 1947

. guaru Dobzanhsky & Pavan 1943

hydei Sturtevant 1921

. immigrans Sturtevant 1921

. impudica Duda 1927

. ivai Vilela 1983

. kikkawai Burla 1954

. maculifrons Duda 1927

. malerkotliana Parshad & Paika 1964

medioimpressa Frota-Pessoa 1954

. mediopicta Frota-Pessoa 1954

mediopunctata Dobzhansky & Pavan 1943
mediostriata Duda 1925

. melanogaster Meigen 1830

. mercatorum Patterson & Wheeler 1942
. meridionalis Wasserman 1962

. mesostigma Frota-Pessoa 1954
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. nappae Vilela Valente & Basso-da-Silva 2004
. nebulosa Sturtevant 1916

. neocardini Streisinger 1946

. neocordata Magalhaes 1956

. neoelliptica Pavan & Magalhdes 1950
neoguaramuru Frydenberg 1956

. nigricruria Patterson & Mainland 1943
onca Dobzanhsky & Pavan 1943

. ornatifrons Duda 1927

. pagliolli Cordeiro 1963

. pallidipennis Dobzanhsky & Pavan 1943
parabocainensis Carson 1954

. paraguayensis Duda 1927

. paramediostriata Townsend & Wheeler 1955
paranaensis Barros 1950

. paulistorum Dobzhansky & Pavan 1949
. polymorpha Dobzanhsky & Pavan 1943
. prosaltans Duda 1927

. pseudorepleta Vilela & Bé&chli 1990

. repleta Wollaston 1858

rosinae Vilela 1983

. schildi Malloch 1924

serido Vilela & Sene 1977

seriema Tidon-Sklorz & Sene 1995

. simulans Sturtevant 1919

. sturtevanti Duda 1927

trapeza Heed & Wheeler 1957

. tropicalis Burla & Cunha 1949

. unipunctata Patterson & Mainland 1943
. virilis Sturtevant 1916

. willistoni Sturtevant 1916

. zotti Vilela 1983

sivivivivivivivivivivivivivivivivivivivivivivivivivivivivivivhv

Hirtodrosophila morgani (Mourdo Gallo & Bicudo 1967)

H. pleuralis (Williston 1896)
Leucophenga bimaculata (Loew 1866)
L. maculosa (Coquillett 1895)

L. montana Wheeler 1952

L. ornativentris Kahl 1917

L. varia (Walker 1849)

Rhinoleucophenga matogrossensis Malogolowkin 1946

R. nigrescens Malogolowkin 1946

R. obesa (Loew 1872)

R. personata Malagolowkin 1946
Scaptodrosophila latifasciaeformis (Duda 1940)
Scaptomyza nigripalpis Malloch 1924
Zaprionus indianus Gupta 1970

Zygothrica dispar (Wiedemann 1830)

Z. microeristes Grimaldi 1987

Z. poeyi (Sturtevant 1921)

Z. prodispar Duda 1925
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