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ABSTRACT 

In order to define the geographical distribution of the large and diverse Neotropical drosophilid 
fauna, samples are being collected from the major morphoclimatic domains of Brazil. We report here 
results for the genus Drosophila from collecting efforts made in the domains of A tlantic forest, Caatin- 
gas and Cerrados. Within these demains, collections were also made from areas of dunes, restingas 
(strand vegetation) and the pantanal of Maio Grosso. The results broaden the previously known geo- 
graphical and ecological distributions of several species and species groups and include records of one 
species previously unknown from Brazil. 

INTRODUCTION 

In this paper we present data on the distribution and ecology of some Drosophila-, 
these data were gathered in the course of a broad program on the systematics and evo- 
lutionary genetics of the drosophilid fauna of the Neotropics. 

Among similar studies done in Brazil, the most significant are those of Dobzhansky 
and Pavan (1950) and Pavan (1959). These papers discussed the geographical distribution 
and seasonal variations of many species from a large area. Petersen (1960) did a similar 
study for two localities in Rio Grande do Sul, and Malogolowkin (1951) presented an an- 
notated list for one locality in Bahia. Scattered data on the distribution of Drosophila 
species can be found in several publications (see Wheeler, 1970). 

The present work is the result of a cooperative effort by two groups, one from the 
Departamento de Biologia da Universidade de Sao Paulo (Sene, Vilela, and Pereira), the 
other from the Museu de Zoologia da Universidade de Sao Paulo (MZUSP) (Val). The 
first group is mainly interested in the fauna of the open formations and is studying the 
systematics and evolutionary genetics of the repleta group of Drosophila. The main inte- 
rest of the second group is the study of the Altantic Forest drosophilid fauna. 
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Sao Paulo. 
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METHODS AND MATERIALS 

The collections were made from April 1976 to June 1978, extensively sampling three 
major morphoclimatic domains in Brazil: cerrados, caatingas, and Atlantic Forest (Map 
1 and Appendix). 

Most flies were collected on orange and banana baits fermented with baker's yeast. 
Additional fruits such as papaya, pineapple or mangoes did not add to the collections, so 
the simpler baits were normally used. 

Baits were set in three different ways: (1) on the ground in wet areas, such as forest; 
(2) in plastic bags hung from vegetation in dry areas, such as the caatingas; (3) in 1 liter 
cans hung from vegetation, in different environments, starting January 1978. 

Most samples were brought back alive from the field in styrofoam boxes and studied 
while fresh in the laboratory. Some Atlantic Forest samples were sorted in the field and 
studied as dry specimens in the laboratory. 

All of the materials are deposited in the MZUSP collections. Series of about 30 males 
and females per species per locality are pinned and labelled. Remaining samples are stored 
in vials in association with the pinned series. 

Special attention was made to collect only in natural environments and far from 
houses. Exceptions are clearly pointed out herein and grouped together in "disturbed en- 
vironments". This distinction was not made clear in many previous studies. 

Most localities were surveyed once, a few twice, and three were sampled every two 
months during the entire sampling program (Peruibe, Boraceia, and Mogi-Guagu). Thus, 
we have no data on population fluctuations due to seasonal variation from most of the lo- 
calities, and detailed statistical analyses of our results are precluded. The main import of 
the data is whether a species is present or absent in any given sample. 

RESULTS 

Collecting results are presented in Tables 1 to 3. Below are presented summaries by 
species group. 

Subgenus Sophophora 
willistoni group 

With the exception of D. nebulosa Sturtevant, the species of this group are more 
abundant in wet forests than in other areas; they were not collected under extremely dry 
conditions, suggesting that humidity is a limiting factor for flies of this group. These ob- 
servations agree with those of Dobzhansky and Pavan (1950). 

Subgroup willistoni. We did not identify the cryptic species of this subgroup. Al- 
though members of the subgroup are found in all environmental situations sampled, ecol- 
ogical affinities of the individual species are unknown. The identifiable species, D. capri- 
corni Dobzhansky and Pavan and D. fumipennis Duda, were collected mainly in forest 
situations. 

Subgroup bocainensis. Species of this subgroup were more frequently collected in lo- 
calities within the Atlantic Forest. Three species occur at Boraceia; D. bocaihoides Car- 
son, D. bocainensis Pavan & Cunha, and D. para bocainensis Carson. Drosophila nebulo- 
sa is One of the most abundant species in the open types of vegetation, particularly in the 
cerrados and caatingas. 

saltans group 

'^ese ^'es show marked seasonal fluctuations and appear to be very sensitive to 
different collecting techniques (Pavan, 1959), 

Subgroup sturtevanti. We did not identify the cryptic species of this subgroup (Ma- 
galhaes, 1962; Mourao and Bicudo, 1967). Our data show that the subgroup as a whole is 
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Map — Localities ; 1-7, Atlantic Forest; 8,9, Forests in the interior ; 10,11, Strand vegetation ; 12, 
Pantanal; 13-20, Coast ;.21,22, Rio Grande do Sul; 23-30, Cerrados ; 31-40, Caatingas ; 41, Edge of 
the Chaco ; 42-45, Disturbed environments. See appendix for more details. 
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Table 1 - Numbers of specimens collected in forests, restingas (strand vegetation), Pantanal of Ma 
to Grosso and disturbed environments. 
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Table 2 — Numbers of specimens collected in littoral formations (coast), in transitional types of ve- 
getation (Rio Grande do Sul) and on the edge of the Chaco. 
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Table 3 
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— Numbers of specimens collected in localities of cerrados and caatingas. 
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more abundant in the cercados. Specimens from Tramandai (Rio Grande do Sul) 
represent the first record of this subgroup from southern Brazil. 

Drosophilaprosaltans Duda is more abundant in the cerrados, similar to the pattern 
shown by the sturtevanti subgroup. Drosophila neocordata Magalhaes and austrosaltans 
Spassky were collected from the neighboring localities of Bela Vista and Caracol in 
southern Mato Grosso do Sul. Drosophila neocordata was previously known only from 
the type locality. Monies Claros (Minas Gerais). Drosophila austrosaltans was previously 
known from the type locality, Pirassununga (Sao Paulo) and from Carolina and 
Imperatriz (Maranhao). Drosophila neolliptica Pavan and MagalhSes, and D. neosaltans 
Pavan and Magalhaes, were collected by us only at Atlantic Forest localities. 

melanogaster group 

This group is not Neotropical. All five species represented in the collections are 
introduced. 

Drosophila melanogaster Meigen, D. kikkawai Burla, and D. ananassae Doleschall 
are rare in natural environments. We collected them only in open types of vegetation. 

Drosophila malerkotliana Parshad and Paika was not known from South America 
previous to our collecting program (Sene and Val, 1977; Val and Sene, 1980). It is 
probably a recently introduced species, which we found in large numbers, widely distrib- 
uted in areas of open vegetation. The species was not collected in most localities surveyed 
in the Atlantic Forest, but was collected in very small numbers in the forest not far from 
the Ivai River (Parana). It was abundant at Piritiba (Bahia), which is an enclave of forest 
in the caatingas, and we did not collect it in southern Brazil. 

Drosophila simulans Sturtevant is one of the most widespread species in our 
collcclions, found in all sorts of environments. It is usually more abundant in open for- 
mations than in forests (Perondini et al., 1979). 

Subgenus Scaptodrosophila 

Drosophila latifasciaeformis Duda is a widely distributed species, found in all types 
of vegetation, but absent from southern Brazil. Dobzhansky and Pavan (1950, identified 
as D. mirim), considered it as "probably a native species which nevertheless thrives in the 
company of introduced scavengers". In our opinion it is an introduced species. 

Subgenus Dorsilopha 

Drosophila busckii Coquillet is an introduced species, rarely found in natural envi- 
ronments, and limited to open formations and disturbed areas. 

Subgenus Drosophila 

Drosophila immigrans Sturtevant is the only introduced species in this subgenus. It 
was collected in association with man (Correias, Rio de Janeiro) and in forests and 
cerrados. It was not collected in caatingas or dunes, suggesting a limitation by semi-arid 
conditions. 

annulimana group 

D. ararama was collected at few localities in cerrados and caatingas, on the edge of 
the Chaco and in strand vegetation. D. arassari and D. annulimana were only collected 
within the Atlantic Forest. 
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callopfera group 

D. atraia and D. quadrum were collected only within the Atlantic Forest. 

dreyfusi group 

D. dreyfusi was identified only from Boraceia (Sao Paulo), within the Atlantic Forest. 

card in i group 

Although Heed & Russell (1971) meotion D. cardini from Brazil, it has not been re- 
ported from the country by previous investigators (Pavan & Dobzhansky 1950, Pavan 
1959, Wheeler 1970). 

We collected it from Bahia to Rio Grande do Sul in areas of open vegetation. Droso- 
phila cardinoides Dobzhansky and Pavan is a widespread species. It was not collected in 
the Atlantic Forest, suggesting a preference for open types of vegetation. Drosophila neo- 
cardini Streisinger was collected in low numbers in a few localities, and we did not collect 
it in cerrados or caatingas. It was previously unknown from southern Brazil, but we col- 
lected it in Tramandai (Rio Grande do Sul) and in the island of Santa Catarina (Santa Ca- 
tarina). Drosophila polymorpha Dobzhansky and Pavan was collected from all but the 
driest environments. 

guarani group 

Drosophila griseolineata Duda and D. guaramunu Dobzhansky and Pavan were 
collected together in several localities in eastern Brazil; in western Brazilian localities only 
D. guaramunu was found. Our data for D. guaramunu agree with those of Dobzhansky 
and Pavan (1950) in that we did not collect the species in the caatingas. Drosophila 
griseolineata was collected in an enclave of forest in the caatingas at Piritiba (Bahia). 
Drosophila guarani Dobzhansky and Pavan and D. guaraja King were found only in loca- 
lities within the Atlantic Forest. 

pallidipennis group 

Drosophila pallidipennis Dobzhansky and Pavan was collected in low numbers from 
all types of environments (except restinga). 

repleta group 

For the purposes of this paper we did not identify the species of this group. The 
entire group is mainly found in open formations, associated with cacti. 

tripunctata group 

Most species of this group were not identified to the species level. This is one of the 
largest Neotropical groups of Drosophila (Frota-Pessoa, 1954) very abundant in forest 
situations. Small numbers of specimens were collected in cerrados and dunes, but none in 
caatingas. Drosophila bandeirantorum Dobzhansky and Pavan has a distribution pattern 
similar to that of D. immigrans. It was abundant in forests, absent in caatingas and du- 
nes. All collections were from natural environments and never associated with man. We 
collected D. crocina Patterson and Mainland only at Peruibe (Sao Paulo) and Piritiba 

a't^ou8'1 ^ was frequently found in the collections of Dobzhansky and Pavan 
(1950) and Pavan (1959) in other localities in Brasil. 
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Ungrouped species 

Drosophila para Pavan and Burla was previously known from the type locality 
Belem (Para) and from Ferreira Gomes (Amapa) (Pavan, 1959). We collected the species 
in low numbers in cerrados, on the edges of the caatingas and of the Chaco, in the 
Pantanal, and on i he coast of Sao Paulo. 

DISCUSSION 

The main purpose of this work is to provide a preliminary overview of the Drosophi- 
la fauna in the different Brazilian morphoclimatic domains (Ab'Saber, 1977). Analysis of 
the Drosophila fauna of the Amazonian Forest and Araucaria Forest domains is not 
included in this study because of time constraints, although dried samples are available 
for study from these domains. The present study extensively sampled for the first time the 
caatingas domain (Figure 1). 

The conclusions that follow are general; more detailed conclusions will be possibible 
when the individual species of the willistoni, (ripunctada, and repleta group are 
identified. 

Entire groups, such as the tripunctata and guarani groups, as well as some individual 
species, such as D. immigrans, do not occur in the caatingas. Our data, on this aspect, 
agree with those of Dobzhansky and Pavan (1950) and Pavan (1959) who observed that 
the caatingas of Bahia had the lowest species diversity among the seven Brazilian regions 
studied. 

An impressive new datum is the large numbers of the recently introduced D. maler- 
kotliana in the caatingas as well as in some of other habitat types sampled. 

This study presents the first data for the Drosophila fauna of the Brazilian coast, 
based on systematic surveys. The Drosophila fauna of the dunes and wave cut benches is 
a depauperate fauna, as is that of the caatingas. Members of the tripunctata group were 
collected at southern localities in the coast (states of Sao Paulo and Rio Grande do Sul). 
Drosophila neocardini and sturtevanti, previously unknown from southern Brasil, are 
now known from the dunes of Santa Catarina and Rio Grande do Sul. Diversification 
along the coast it to be expected, as the litoral formations do not constitute a proper con- 
tinuous domain. 

The Pantanal of Mato Grosso and the edge of the Chaco are represented by one 
sample each. As these are highly complex areas, more samples are necessary before any 
conclusion can be drawn concerning these domains. 

Pavan's (1959) data on the cerrados and Atlantic Forest Drosophila faunae are 
confirmed by our larger and more extensive samples from these domains. 
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Apendix 

Annotated list of localities. Numbers refer to localities as plotted on map (Figure 1). 

Atlantic Forest 

1. Boraceia — Estagao Biologica de Boraceia, Salesopolis, Sao Paulo (45o50'W, 
23o40,S). The station is located on the ridge (about 800 m) of the Serra do Mar. 

2. Fazenda do Veado, Serra da Bocaina, Sao Paulo (45025'W, 22046'S). 
3. Brejo da Lapa, Minas Gerais (45017,W, 22023'S). This locality is on the NW 

flank of the Itatiaia massif (see Vanzolini, 1977). The forest at the site (about 2100 m) 
differs from strict Atlantic Forest vegetation (Brade, 1956). 

4. Eugenio Lefevre, Sao Paulo (46025JW, 22047'S). This locality is on the Serra da 
Mantiqueira. 

5- Teresopolis, Rio de Janeiro (43o0rW), 22065'S). Collections were made next to 
the Serra dos Orgaos National Park. 

6. Santa Teresa, Espirito Santo (40o37'W, ^Se'S). Collections were made next to 
the Nova Lombardia National Park. 

7. Peruibe, Sao Paulo (46055'W, 24014'S). Collections were made on a spur of the 
Serra do Mar close to the coast. 
Forests in the interior 

8. Rio Ivai, Parana (52022'W, 23037'S). 
9. Piritiba, Bahia (40o45>W. 11 ''47'S). An enclave of forest within the caatingas. 
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Restinga (Strand Vegetation) 
10. Pcruibe, Sao Paulo (46055'W) 24014'S). 
11. (iuarutuba, Sao Paulo (45053'W, 23o50'S). 

Pantanal 
12. Miranda, Mato Grosso do Sul (56046'W, 20o05'S). Area seasonally floaded of 

the panlanal. 

Coast 
13. Barra do Maxaranguape, Rio Grande do Norte (35016'W, 05o32'S). 
14. Arraial do Cabo, Rio de Janeiro (42o02'W, 22058TS). This area is an "island" of 

caatingas vegetation conditioned by the very dry climate determined by a cold oceanic 
resurgence. Collection made at a height of about 200 m, on a hill by the sea. 

15. Cabo Frio, Rio de Janeiro (42o02'W,22o56'S). 
16. Guaratuba, Sao Paulo (45053'W, 23o50'S); Collection on a spur of the "Serra 

do Mar", on the wave cut bench. 
17. Peruibe, SSo Paulo (46055'W, 24014,S). 
18. Barra Velha, Santa Catarina (48042'W, 26037'S). 
19. Ilha de Santa Catarina, Santa Catarina (48o30'W, 27042'S). Collection made at 

"Morro das Pedras" on the east side of the island. 
20. Tramandai, Rio Grande do Sul (50° 13'W, 29055'S). 

Rio Grande do Sul 

Localities in the State of Rio Grande do Sul, in transitional types of vegetation 
21. Guaritas, Rio Grande do Sul(53o20'W, 30o45,S). 
22. Jaguari, Rio Grande do Sul (54042'W, 29o30'S). 

Cerrados 

23. Barreiras, Bahia (45015'W, 12o06'S). 
24. Brasilia, Distrito Federal (47047'W, 15047,S) 
25. Lagoa Santa, Minas Gerais (43055'W, 19038'S). 
26. Mogi-Guacu, Sao Paulo (470ll'W, 22017'S). 
27. Sao Carlos, Sao Paulo (47053'W, 22o03'S). 
28. Itu, Sao Paulo (47o20'W, 2302rS). 
29. Campo Grande, Mato Grosso do Sul (54034'W, 20o41 'S). 
30. Caracol, Mato Grosso do Sul (56047'W, 22013'S). 

Caatingas 
31. Bom Jesus, Rio Grande do Norte (35037'W, 05o58'S). 
32. Junco do Serido, Paraiba (36043'W, 07o00'S). 
33. Sao Jose de Espinharas, Paraiba (37017'W, 06o56'S). 
34. Milagres, Bahia (39053'W, 1205rS). 
35. Cachoeira dos Monteiros, Bahia (41038'W, 12025'S). 
36. Mira Serra, Bahia (40o53'W, 1 l047'S). 
37. Ibotirama, Bahia (43l'07,W, 12018'S). 
38. Barreiras, Bahia (45o05'W, 12o07'S). 
39. Cafarnaum, Bahia (41 o20'W, llo30'S). 
40. Xique-Xique, Bahia (42o40'W, 10o42'S). 
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Edge of the Chaco 

41. Bela Vista, Mato Grosso do Sul (56032'W, 22o05,S). Collection made close to 
I he Apa River, in a complex area of transitional vegetation. 
Disturbed environments 

All but one of the collections in disturbed environments were made far from hou- 
ses. 

42. Irece, Bahia (41047'W, 1 lo20'S). Collection within an Opuntiaficus-indica{Lin- 
naeus) Miller, 1768, plantation in the caatingas. 

43. Correias, Rio de Janeiro (41024'W, 19056'S). Collection in Fazenda Bonfim, 
close to houses, within a plantation. 

44. Cabreuva, Sao Paulo (47o10'W, 23015'S). Pastureland, with large granite boul- 
ders, sparse trees and two species of cacti. 

45. Rio Ligeiro, Parana (5203rW, 23037'S). Close to the road between Maringa 
and Cianorte, on the steep banks of a river amidst pastures and a corn field; the 
vegetation was dense and very rich one species of a large tree cactus (Cereus sp.J. 


