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Abstract: The present study aims to document the community composition, abundance, and species richness of 
saprophytic fly species (Mesembrinellidae, Neriidae, Ropalomeridae, and Sarcophagidae) of the Volta Grande 
region of the Xingu River, a poorly sampled area impacted by the Belo Monte hydroelectric dam. Five collecting 
trips were carried out between 2014 and 2016, when traps baited with fermenting bananas were used. A total of 
154 specimens, three genera, and six species were collected of Mesembrinellidae; 196 specimens, three genera, 
and seven species of Neriidae; 272 specimens, three genera, and six species of Ropalomeridae; and 624 specimens, 
22 species and 10 genera of Sarcophagidae. Species accumulation curves for all families except Sarcophagidae 
demonstrated a strong tendency towards stabilization, showing that sampling efforts were sufficient to record 
most of the targeted species. Laneela perisi (Mariluis, 1987) (Mesembrinellidae) is a new record for the state 
of Pará. Among Ropalomeridae, Apophorhynchus amazonensis Prado, 1966, is a new record for Pará. Among 
Sarcophagidae, Helicobia aurescens (Townsend, 1927) is newly recorded from the Brazilian Amazon, and Ravinia 
effrenata (Walker, 1861) and Titanogrypa larvicida (Lopes, 1935) are new records for Pará. 
Keywords: anthropic impact, insect, invertebrate, tropical forest.

Moscas saprofíticas na área sob influência da barragem de Belo Monte, Pará, Brasil 
(Diptera: Mesembrinellidae, Neriidae, Ropalomeridae e Sarcophagidae): composição, 

abundância e riqueza de espécies

Resumo: O presente estudo teve como objetivo documentar a composição, abundância e riqueza das espécies de 
moscas saprófitas (Mesembrinellidae, Neriidae, Ropalomeridae e Sarcophagidae) da Volta Grande do rio Xingu, 
uma área pouco amostrada e impactada pela Hidrelétrica Belo Monte. Foram realizadas cinco expedições de 
coleta entre 2014 a 2016, quando foram utilizadas armadilhas contendo banana em fermentação como isca. Foram 
coletados 154 espécimes, três gêneros e seis espécies de Mesembrinellidae; 196 espécimes, três gêneros e sete 
espécies de Neriidae; 272 espécimes, três gêneros e seis espécies de Ropalomeridae; e 624 espécimes, 22 espécies 
e 10 gêneros de Sarcophagidae. As curvas de acumulo de espécies para todas as famílias, exceto Sarcophagidae, 
demonstraram uma forte tendência à estabilização, mostrando que o esforço amostral foi suficiente para registrar 
a maioria das espécies-alvo. Laneela perisi (Mariluis, 1987) (Mesembrinellidae) é um novo registro para o estado 
do Pará. Entre os Ropalomeridae, Apophorhynchus amazonensis Prado, 1966, é um novo registro para o Pará. Em 
relação aos Sarcophagidae, Helicobia aurescens (Townsend, 1927) é um novo registro para a Amazônia Brasileira 
e Ravinia effrenata (Walker, 1861) e Titanogrypa larvicida (Lopes, 1935) são novos registros para o Pará.
Palavras-chave: impacto antrópico, inseto, invertebrado, floresta tropical.
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Introduction
Biological inventories are essential for recording and describing 

the local biodiversity of some taxa from a given area, at a determined 
time and space where this information is lacking (Silveira et al. 
2010), representing the first step towards the creation of an effective 
biodiversity conservation strategy and rational use of the environments 
(Margules & Austin 1991, Kim 1993, Santos 2003). In some cases, these 
inventories represent the only information available on the biota of an 
altered area or the historical record of previous occurrences of a given 
taxon (Tonetti et al. 2017). They are also the source of new species and 
new records (Brown et al. 2018). In addition, standardized inventories 
are the baseline for successful monitoring programs, which are a useful 
tool to evaluate rates of change of natural populations (Morrison et al. 
2008, Silveira et al. 2010). As the data produced by inventories are 
essential to the establishment of sound conservation plans (Santos 
2003), they should preferably be performed in places where the biota 
is, to some degree, extirpated or vulnerable to extinctions (Kim 1993) 
or where high species richness, endemism, or biogeographic and 
phylogenetic significance can be found (Erwin 1991, Vane-Wright et 
al. 1991, Kim 1993). 

The Amazon basin of Brazil corresponds to about 6 million km2, 
where approximately 10% of known animal and plant species occur, 
making it one of the most biodiverse tropical forests on the planet (Silva 
& Garda 2011). This diversity, however, is threatened due to anthropic 
impacts from activities such as deforestation (Vieira et al. 2008), cattle 
ranching (Barona et al. 2010), and hydroelectric dam construction (Alho 
et al. 2011). However, considering the geographic extension of this 
region and the rates of environmental changes, there are proportionally 
few studies on its biota and these are usually concentrated near research 
centers and access routes (e.g. roads, large rivers) (Oliveira et al. 2016). 
One of the most impacting projects in the history of the Amazon is the 
Belo Monte hydroelectric dam, located on the Xingu River, in northern 
Brazil (Fearnside 2006, Tófoli et al. 2017). Since its construction, this 
hydroelectric dam has caused many drastic environmental changes in 
terrestrial and aquatic habitats, but the full impacts will take time to 
manifest (Tófoli et al.  2017). This is of special concern because the 
biota of Xingu region is still little-known, and many taxa of this region 
are endemic (Lujanand & Conway 2015, Pérez 2015, Tófoli et al. 2017).

Inventories of terrestrial fauna are usually carried out on taxonomic 
groups that are both diverse and abundant taxa, easy to collect, and 
relatively easy to identify, such as vertebrates, butterflies, especially 
frugivores, and ants (Freitas et al. 2003, Santos 2003). However, other 
groups of insects also exhibit these characteristics, such as some dipteran 
families. Diptera is one of the most diverse orders of insects, with about 
160,000 described species worldwide (Pape et al. 2011), and one of the 
most ecologically diverse (Marshall 2012). Some dipteran families are 
saprophytic, feeding mainly on rotting fruits, such as Mesembrinellidae, 
Neriidae, and Ropalomeridae (Guimarães 1977, Buck 2010, Ibanez-
Bernal 2010, Gomes et al. 2013). Even Sarcophagidae, which most 
species feed on dead animals, are commonly found visiting rotting fruits 
(Lopes 1975, Pape & Dahlem 2010). The species of these families are 
suitable organisms for comprehensive biodiversity inventories because 
they are abundant in baited traps and are relatively easy to identify, 
mainly due to the publication of taxonomic revisions with keys to 
genera and species, such as for the Mesembrinellidae (Guimarães 
1977, Bonnato 2001, Kosmann et al. 2013), Neriidae (Sepúlveda et 

al. 2013a, b, 2014), and Ropalomeridae (Marques & Ale-Rocha 2005, 
Marques-Costa & Ale-Rocha 2005, Alves & Ale-Rocha 2006, Kirst & 
Ale-Rocha 2012).

Therefore, the main goal of this study is to provide the first 
comprehensive description of the composition, species richness, and 
geographical distribution of the fauna of saprophytic flies obtained with 
a standardized protocol in forested environments in the Volta Grande 
of the Xingu River, an area impacted by the Belo Monte hydroelectric 
dam. These data will be useful in long-term monitoring studies, helping 
to understand changes in the community of four families of Diptera 
caused by the construction of a major hydroelectric dam.

Material and Methods

1. Area of study

The study was carried out in the Direct Influence Area (AID) of the 
Belo Monte hydroelectric dam, located between lower and middle Xingu 
River, covering five municipalities in the state of Pará: Altamira, Anapú, 
Brasil Novo, Senador José Porfírio, and Vitória do Xingu (Figure 1) 
(Salomão et al. 2007). The region is located in the Amazon biome, with 
original vegetation classified as dense ombrophilous forest, as well as 
floodplain forests on river banks (IBGE, 2012). Regional climate is 
classified as type Am, according to the Køppen system, with a mean 
annual temperature of 26ºC, annual precipitation of 2.289 mm, and 
relative humidity between 78% and 88% (Sousa-Junior et al. 2006). 
Rainfall presents intense seasonal variations, with wet season between 
December and May and dry season during the other months of the year 
(Santos et al. 2015).

2. Collection, taxonomy, and preparation of samples

Insect samples from the “Terrestrial Ecosystem Monitoring Project” 
of the Belo Monte hydroelectric dam were utilized in this study. The 
sample design is based on eight “RAPELD” modules (Magnusson et al. 
2005). Each module is composed of two parallel transects 5 km long, 
separated by 1 km (Figure 1). From each transects six side trails each 
250 m long, were established. The side trails accompany relief contour 
lines, so they are sinuous rather than straight. Geographic coordinates 
of the eight modules are as follows: 03°40’37”S, 52°30’39”W (Module 
1), 03°19’31”S, 52°15’42”W (Module 2), 03°19’43”S, 52°03’42”W 
(Module 3), 03°30’12”S, 52°40’43”W (Module 4), 03°29’37”S, 
52°53’23”W (Module 5), 03°19’38”S, 52°52’19”W (Module 6), 
03°15’12”S, 52°47’35”W (Module 7), 03°04’40”S, 52°46’13”W 
(Module 8).

Five collection campaigns were carried out between 2014 and 2016. 
The first was in July 2014; the second in January and February 2015; 
the third in July and August 2015; the fourth in February and March 
2016, and the fifth in July 2016.

Samples were collected using fruit-fly traps (Medeiros & Klazko 
1999) made from 2-liter plastic bottles on which insects could enter 
through four openings of 2.5 by 0.5 cm. In each trail four traps were 
placed, the first at 10 m from the main trail, the second at 90 m, the 
third at 150 m, and the fourth at 250 m. Fermenting bananas used as 
bait were crushed and mixed with 1% dry bakers’ yeast (Saccharomyces 
cerevisiae) and fermented for 36 hours. Traps were left open in the field 
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Figure 1. A. Location of the study area, on the middle Xingu River, in the Belo Monte area, Pará, Brazil. B. Schematic illustration of the sampling protocol.
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for 48 hours, and every 24 hours insects were removed and the bait 
exchanged for freshly fermented banana mash. 

Initially, collected insects were frozen before being passed to 90% 
ethyl alcohol after preliminary sorting. At the entomology laboratory in 
the Museu Paraense Emílio Goeldi (MPEG) insects were further sorted 
and all specimens of Sarcophagidae, Neriidae, Mesembrinellidae, and 
Ropalomeridae were pinned and labeled, except for the Sarcophagidae, 
where only male specimens were mounted and counted. The flies 
(pinned and in alcohol) are deposited in the entomological collection 
of MPEG.

 Fly specimens were identified to species level with identification 
keys and by comparison with identified specimens in the MPEG 
collection. For the identification of Mesembrinellidae, keys were used 
from Guimarães (1977), Bonatto (2001), and Kosmann et al. (2013); 
for Neriidae the keys were by Carvalho-Filho & Esposito (2008) and 
Sepúlveda et al. (2006a, b); for Ropalomeridae the keys were by Prado 
(1966), Marques & Ale-Rocha (2005), Marques-Costa & Ale-Rocha 
(2013), Ale-Rocha & Alves (2006), and Kirst & Ale-Rocha (2012); and 
for Sarcophagidae the keys and other taxonomic tools were by Lopes 
(1939, 1946, 1985, 1987), Lopes & Tibana (1987), Tibana & Xerez 
(1985), Carvalho & Mello-Patiu (2008), Carvalho-Filho & Esposito 
(2012), and Buenaventura & Pape (2013). Only male specimens of 
Sarcophagidae were identified at specific level, since identification is 
based mainly on features of male genitalia.

3. Ecological analyses

Side trails were considered to be sample units, and samples 
consisted of all captures in the trail over all collection periods. In this 
way, there were 16 transects with 96 samples. In order to evaluate if 
the sample effort was sufficient to estimate species richness in the area, 
Chao1, Chao2, Jackknife1 (first order Jackknife), Jackknife2 (second 
order Jackknife), ICE, ACE, and Bootstrap were calculated with 
EstimateS 9.0 (Colwell 2013). Values obtained for different estimators 
were not discrepant, so only Jackknife1 was used, which is a strong 
estimator based on abundances and takes into account rare species, 
i.e., singletons and doubletons (species represented by one or two 
individuals, respectively); uniques and duplicates (number of species 
occurring in a single sample and two samples, respectively) (Colwell 
& Coddington 1994).

Results

In total, 1246 specimens were identified of those collected 
in traps baited with rotting bananas in Belo Monte, as follows: 
Mesembrinellidae (154 specimens), Neriidae (196), Ropalomeridae 
(272), and Sarcophagidae (624). Among these, one Sarcophagidae 
(Helicobia aurescens (Townsend, 1927)) is newly recorded from the 
Brazilian Amazon, and five species are new records for the state of Pará: 
Laneela perisi (Mariluis, 1987) (Mesembrinellidae), Apophorhynchus 
amazonensis Prado, 1966 (Ropalomeridae), Ravinia effrenata (Walker, 
1861), and Titanogrypa larvicida (Lopes, 1935) (Sarcophagidae).

1. Mesembrinellidae

Six species and three genera of Mesembrinellidae were collected 
(Table 1). The largest genus was Mesembrinella with three species, 

and Laneella was the least species-rich with only one species (Table 
1). The three most abundant species were Mesembrinella bicolor 
(Fabricius, 1805) (74% of all Mesembrinellidae specimens collected), 
Eumesembrinella quadrilineata (Fabricius, 1805) (19%), and Laneella 
perisi (Mariluis, 1987) (12%). The least abundant species was 
Mesembrinella belardiana (Aldrich, 1922), with only two specimens 
(Table 1).

Analysis of species richness estimated seven Mesembrinellidae 
species, compared with an observed richness of six species (Figure 
2A). In order to verify the efficiency of the sampling, the behavior of 
the rare species in the samples was observed. There were one unique, 
one singleton, one doubleton, and one duplicate for Mesembrinellidae. 
The species accumulation curve showed a strong tendency towards 
stabilization, indicating that the collection effort was sufficient 
to inventory the Mesembrinellidae (Figure 2A). The uniques and 
doubletons curves of Mesembrinellidae also showed a tendency to 
stabilize (Figure 2B).

2. Neriidae

Three genera and seven species of Neriidae were collected 
(Table 1). The most species-rich genera were Glyphidops, with four 
species, and Nerius, with two species (Table 1). The most abundant 
species were Glyphidops filosus (Fabricius, 1805), with 77% of 
Neriidae specimens, and Nerius pilifer Fabricius, 1805, with 27% 
(Table 1). Abundances of the remaining species totaled less than 10%. 
The least abundant species were Glyphidops flavifrons (Bigot, 1886) 
and Glyphidops vittatus (Cresson, 1912), each with only one specimen 
(Table 1).

As for the behavior of rare species in the sample, two uniques, two 
singletons, no doubletons and no duplicates were collected. The species 
accumulation curve showed a strong tendency towards stabilization 
(Figure 3A), but this was not observed for the curves of uniques, 
singletons, doubletons, and duplicates (Figure 3B). Despite the lack 
of stabilization of the rare species curves, an estimate of nine species 
was obtained, only two more than the number collected (Figure 3A), 
indicating that the sampling effort was sufficient to record most of the 
species of the locality.

3. Ropalomeridae

Six species and three genera of Ropalomeridae were collected 
(Table 1). The largest genus was Ropalomera with four species, but the 
abundance of each species was equal to or less than two individuals 
(Table 1). Only one species of Willistoniella, W. pleuropunctata 
(Wiedemann, 1824) was collected, and this was the most abundant 
species (97.4% of collected specimens).

Analysis of the patterns of species incidence and abundance for 
Ropalomeridae estimated eight species, as opposed to an observed 
richness of six species (Figure 4A). As for the behavior of the rare 
species, two uniques, two singletons, one doubleton, and one duplicate 
were collected. The species accumulation curve showed a strong 
tendency towards stabilization (Figure 4A), indicating that sampling 
effort was sufficient to document the local fauna. Curves for uniques 
and singletons were stabilized, whereas doubletons and duplicate curves 
appear to have not reached stability for Ropalomeridae (Figure 4B).
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Table 1. Community composition and species abundances of saprophytic flies in the study area, on the middle Xingu River, in the Belo Monte 
direct impact area, PA, Brazil (families Mesembrinellidae, Neriidae, Ropalomeridae and Sarcophagidae). 

Familia Species Adundance Relative abundance (%)

Mesembrinellidae 154
Eumesembrinella quadrilineata (Fabricius, 1805) 19 12,30%

Eumesembrinella randa (Walker, 1849) 3 1,90%
Laneella perisi (Mariluis, 1987) 12 7,80%

Mesembrinella belardiana (Aldrich, 1922) 2 1,30%
Mesembrinella bicolor (Fabricius, 1805) 114 74%

Mesembrinella batesi (Aldrich, 1922) 4 2,60%
Neriidae 196

Cerantichir peruana (Hennig, 1937) 4 2%
Glyphidops etele Aczél, 1961 5 2,60%

Glyphidops filosus (Fabricius, 1805) 151 77%

Glyphidops flavifrons (Bigot, 1886) 1 0,30%

Glyphidops vittatus (Cresson, 1912) 1 0,30%

Nerius pilifer Fabricius, 1805 27 13,80%

Nerius plurivittatus Bigot, 1886 7 3,60%

Ropalomeridae 272
Apophorhynchus amazonensis Prado, 1966 2 0,70%

Rhopalomera clavipes (Fabricius, 1805) 1 0,40%
Rhopalomera stictica (Wiedemann, 1828) 2 0,70%

Rhopalomera tessellata Prado, 1966 1 0,40%
Rhopalomera tibialis Walker, 1852 1 0,40%

Willistoniella pleuropunctata (Wiedemann, 1824) 265 97%
Sarcophagidae 624

Argoravinia rufiventris (Wiedemann, 1830) 2 0,30%
Dexosarcophaga (Farrimyia) carvalhoi (Lopes, 1980) 1 0,20%

Duckemyia latifrons Kano & Lopes, 1969 1 0,20%
Helicobia aurencens (Townsend, 1927) 1 0,20%

Helicobia borgmeieri Lopes, 1939 1 0,20%
Helicobia morionella (Aldrich, 1930) 2 0,30%

Helicobia pilifera Lopes, 1939 21 3,40%
Lepidodexia (Notochaeta) bogotana (Enderlein, 1928) 4 0,60%

Oxysarcodexia amorosa (Schiner, 1868) 2 0,30%
Oxysarcodexia avuncula (Lopes, 1933) 4 0,60%
Oxysarcodexia bakeri (Aldrich, 1916) 16 2,60%

Oxysarcodexia fringidea (Curran & Walley, 1934) 3 0,50%
Oxysarcodexia intona (Curran & Walley, 1934) 1 0,20%

Oxysarcodexia thornax (Wiedemann, 1830) 95 15,20%
Peckia (Euboettcheria) collusor (Curran & Walley, 1934) 1 0,20%

Peckia (Peckia) chrysostoma (Wiedemann, 1830) 23 3,70%
Peckia (Sarcodexia) lambens (Wiedemann, 1830) 15 2,40%

Ravinia belforti (Prado & Fonseca, 1932) 18 2,90%
Ravinia effrenata (Walker, 1861) 142 22,80%

Retrocitomyia retrocita (Hall, 1933) 2 0,30%
Titanogrypa (Cucullomyia) larvicida (Lopes, 1935) 21 3,40%

 Tricharaea (Sarcophagula) occidua (Fabricius, 1794) 248 39,70%
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Figure 2. Mesembrinellidae. A. Species accumulation curve (observed richness 
[Mao Tau] and estimated species richness [Jackknife1]). B. Rare species richness 
estimation.

4. Sarcophagidae

Sarcophagidae was the most abundant family with 624 specimens in 
at least 11 genera and 22 species (Table 1). The most species-rich genera 
were Oxysarcodexia (six species) and Helicobia (four species). The 
genera with only one species each were Argoravinia, Dexosarcophaga, 
Duckemyia, Lepidodexia, Titanogrypa, and Tricharaea. Despite this, 
Tricharaea (Sarcophagula) occidua (Fabricius, 1794) was the most 
abundant species, with 39.7% of collected specimens (Table 1). The 
second most abundant species was Ravinia effrenata (Walker, 1861), 
with 22.8% of collected specimens (Table 1).

Analysis of species incidence and abundance patterns for 
Sarcophagidae estimated 28 species, as opposed to an observed richness 
of 22 species (Figure 5A). As for the behavior of the rare species, 
four uniques, five singletons, five doubletons, and six duplicates were 
collected in the samples. The species accumulation curve did not reach 
the asymptote (Figure 5B), indicating that sampling effort was not 
sufficient to fully document the local fauna. Curves of uniques and 
singletons stabilized, whereas doubletons and duplicate curves appear 
not to have reached stability for Sarcophagidae (Figure 5A).

Discussion

Species accumulation curves for all families except Sarcophagidae 
demonstrated a strong tendency towards stabilization, showing that 

Figure 3. Neriidae. A. Species accumulation curve (observed richness [Mao Tau] 
and estimated species richness [Jackknife1]). B. Rare species richness estimation.

sampling efforts were sufficient to record most of the targeted species. 
This result indicates that traps baited with rotting fruit are effective in 
inventories of Mesembrinellidae, Ropalomeridae, and Neriidae. Non-
stabilization of the species accumulation curve of Sarcophagidae has 
also been observed in studies performed in Brazil utilizing traps baited 
with carrion (Souza et al. 2011, 2015), and it may be related to the great 
number of species in the tropical environments (Pape 1996). 

The six fly species newly reported from state of Pará reinforce the 
need for more research on the biodiversity in the Xingu region and 
other poorly sampled areas of the state. Pará is the second largest state 
in Brazil and one with the greatest levels of deforestation and forest 
degradation of the Brazilian Amazon (Fonseca et al. 2015). The loss or 
drastic degradation of natural vegetation in this state could cause the 
local or overall extinction of some species of invertebrates, even before 
they are properly studied taxonomically or ecologically and even before 
they are formally reported for the region. 

In all the ecological studies published on Mesembrinellidae carried 
out in the Amazon, only the genera Eumesembrinella and Mesembrinella 
have been recorded (Esposito & Linhares 2002, Amat 2010, Esposito 
et al. 2010, Gomes et al. 2013, Amat et al. 2016). In the present 
study, a species of the genus Laneella, L. perisi (Figure 6A) was also 
collected, as the third most abundant species of its family (Table 1). 
This difference may be related to the kind of bait utilized, since in the 
other studies performed in the Amazon, rotting beef lung was utilized 
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Figure 4. Ropalomeridae. (A) Species accumulation curve (observed richness 
[Mao Tau] and estimated species richness [Jackknife1]); (B) Rare species 
estimation.

Figure 5. Sarcophagidae. (A) Species accumulation curve (observed richness 
[Mao Tau] and estimated species richness [Jackknife1]); (B) Rare species 
richness estimation.

as bait. However, Gomes et al. (2013) also used banana-baited traps in 
the Caxiuanã National Forest, but they did not collect L. perisi. 

In ecological studies undertaken in southeastern Brazil, the three 
reported genera were also found in this study, but the Laneella species 
collected there was L. nigripes (Guimarães, 1977) (Ferraz et al. 2010, 
Barbosa et al. 2014). Laneella perisi has been recorded for Colombia 
and Ecuador (Wolff et al. 2012) and in Brazil for the state of Rondônia 
(Bonatto 2001), but it is nevertheless widely distributed throughout the 
Brazilian Amazon (Carvalho-Filho et al., in preparation). Therefore, 
this is a new record for the state of Pará. Most likely, L. perisi is 
associated with the Amazonian biome and L. nigripes with the Brazilian 
Atlantic Forest. In the study by Ferraz et al. (2010), undertaken in the 
Tinguá Reserve, state of Rio de Janeiro, the most abundant species of 
Mesembrinellidae was L. nigripes, while studies in the Amazon indicate 
the most abundant species as Eumesembrinella randa (Esposito & 
Linhares 2002, Amat 2010, Esposito et al. 2010, Souza et al. 2015, 
Amat et al. 2016). In the present study, however, the most abundant 
species was Mesembrinella bicolor, while only three specimens of E. 
randa were collected (Table 1).

The genus Mesembrinella has 13 described species (Guimarães 
1977), but only the three collected in this study have been reported from 
carrion baits in other Amazonian localities, where M. bellardiana is 
generally the most abundant species, followed by the less abundant M. 
bicolor (Esposito & Linhares 2002; Amat 2010, Esposito et al. 2010, 

Figure 6. A. Laneella perisi, dorsal view. B. Cerantichir peruana, lateral view. 
C. Apophorhynchus amazonensis, lateral view. Scale bars = 2 mm. Photos by 
C.A.C. Favacho.

Gomes et al. 2013, Amat et al. 2016). These three species are widely 
distributed in forested habitats in Brazil (Guimarães 1977) where, as 
observed in ecological studies, they are the most abundant species 
making them an important component of the fauna of Mesembrinellidae.
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The genus Eumesembrinella contains four described species 
(Guimarães 1977, Bonatto 2001), but only two were collected in this 
study, as they were in other ecological studies in the Amazon (Esposito 
& Linhares 2002, Amat 2010, Esposito et al. 2010, Gomes et al. 2013, 
Amat et al. 2016). In these studies, E. randa is usually the most abundant 
species, a pattern observed in Belo Monte as well (Table 1). This species 
is very common in primary and secondary forests, but this has not been 
observed for E. quadrilineata (Carvalho-Filho et al., in preparation), 
suggesting that E. randa is a habitat generalist and possibly a competitor 
in regard to E. quadrilineata.

Despite recent advances in the taxonomy of Neotropical Neriidae 
(Sepúlveda et al. 2013a, b, 2014), no study on the community 
composition, abundance, and species richness of this family has been 
published until now. Studies on the taxonomy and systematic of Neriidae 
were based on specimens deposited in natural history museum that were 
obtained in sporadic and non-systematized collections. 

Most neriid species collected in this study belong to the genus 
Glyphidops Enderlein, 1922, which is the most species-rich in the 
Neotropical region, with 14 described species (Sepúlveda et al. 2014). 
The most abundant species was G. filosus, with 77% of the collected 
specimens (Table 1). The least abundant species were G. flavifrons and 
G. vittatus, each with one specimen (Table 1). The species G. filosus 
presents a wide geographical distribution, ranging from Central America 
(Honduras) to southern Brazil (Sepúlveda et al. 2014) and is one of the 
most numerous species in collections of Neriidae (Carvalho-Filho & 
Esposito 2008, Sepúlveda et al. 2014). This could be the most abundant 
species of Glyphidops and all of Neriidae throughout their distribution. 
However, more ecological studies on this family are needed to see if 
this pattern holds for other localities in the Neotropical region. 

Nerius (Fabricius, 1805) has 10 described species (Aczél 1961, 
Steyskal 1968) with two in the Brazilian Amazon (Carvalho-Filho & 
Esposito 2008) that were collected in this study, of which N. pilifer was 
the second most abundant species of the family (Table 1). Glyphidops 
flosus and N. pilifer are both widely distributed species that have been 
collected in primary and secondary forests, plantations, and even urban 
gardens (Carvalho-Filho et al., in preparation).

Cerantichir peruana (Figure 6B) have been reported from Brazil 
(Acre and Pará) by Carvalho-Filho & Esposito (2008) and later also 
registered for Rondônia and Mato Grosso (Sepúlveda et al. 2013a). This 
species is rarely collected in Brazil, and few specimens are deposited 
in Brazilian collections (eight in MPEG and three in the Jesus Santiago 
Moure Entomological Collection of the Federal University of Paraná) 
(Carvalho-Filho & Esposito 2008, Sepúlveda et al. 2013a).

Most of the collected specimens of Ropalomeridae (97.4%) 
belong to W. pleuropunctata. The genus Willistoniella Mik, 1895 
has four described species (Marques & Ale-Rocha, 2005), but only 
one, W. pleuropunctata, was collected in this study. This species has 
a wide geographical distribution, ranging from Mexico to Argentina 
(Marques & Ale-Rocha, 2005). In a study on the population variation 
of Ropalomeridae in Manaus, two genera, Ropalomera Wiedemann, 
1824 and Willistoniella, were collected, and 92% of the specimens 
belonged to the genus Willistoniella (Marques et al. 2004), suggesting 
that species of this genus, especially W. pleuropunctata, may be the most 
abundant Ropalomeridae in several parts of the Amazon, a fact that may 
be related to the generalist habit of the species (Marques et al. 2004). 

In the study by Marques et al. (2004), all four species of Willistoniella 
were reported, but the abundance of each was not mentioned.

The genus Apophorhynchus Williston, 1895 holds three species, 
none of which have been reported for the state of Pará (Marques & 
Ale-Rocha 2005). Thus, A. amazonensis Prado, 1966 (Figure 6C), 
newly collected in this study, is a new occurrence for Pará, while in 
Brazil the species had been recorded only for Amazonas and Roraima 
(Marques-Costa & Ale-Rocha, 2005, Ale-Rocha & Alves 2006). This 
species seems to have a wide distribution in the central Brazilian 
Amazon, but as there are relatively few collections in western Pará, 
where the Belo Monte is located, this species has not been previously 
recorded for the state.

Ropalomera is the most species-rich genus of the Ropalomeridae, 
with about 16 described species (Kirst & Ale-Rocha 2012). In this 
study four species were collected, but all with abundances equal to or 
less than two specimens. 

Previous studies on Sarcophagidae community composition, 
abundance, and species richness undertaken in Amazonia have 
been based on specimens collected with carrion-baited traps mainly 
containing bovine lung (Esposito & Linhares 2002, Amat et al. 2011, 
Souza et al. 2011, 2015), since many species have larvae that feed on 
decaying animal tissue (Pape & Dahlem 2010). Nevertheless, fermenting 
fruit is also attractive for these flies, as Lopes (1975) observed, since 
the number of genera and species collected with fruit was substantial 
when compared to carrion. With bovine lung bait, Esposito & Linhares 
(2002) collected five genera and seven species in the Caxiuanã region of 
Pará, and Souza et al. (2011) collected 10 genera and 23 species in the 
Urucu region of Amazonas, whereas fruit bait in Belo Monte attracted 
11 genera and 22 species.

Most species attracted to fermenting fruit were also collected in 
studies using carrion (Esposito & Linhares 2002, Amat et al. 2011, 
Souza et al. 2011, 2015). However, Lepidodexia bogotana (Enderlein, 
1928) had not been reported in any previous study. Most species of 
the genus Lepidodexia, whose biology is known, are vertebrate and 
invertebrate parasites (Pape & Dahlem 2010), and therefore are not 
generally collected with baited traps.

Although the community composition included many species 
shared with studies that used carrion, species abundances were different 
between types of bait. The most abundant species in the present 
study was Tricharaea occidua, which was also the most abundant 
in Souza et al. (2015). However, in studies by Esposito & Linhares 
(2002) and Souza et al. (2011) the most abundant species were Peckia 
chrysostoma (Wiedemann, 1830) and Peckia lambens (Wiedemann, 
1830), respectively, when rotting beef lung was utilized as bait. These 
two species were collected in this study, but with relative abundances 
below 4% (Table 1). Souza et al. (2011) collected only two specimens 
of T. occidua, while Souza et al. (2015) captured 8.452 specimens, a 
difference that may be related to the type of sampled environment as 
well.

Ravinia effrenata is a new occurrence for the state of Pará, since 
in Brazil it was recorded only for Roraima, Maranhão, Minas Gerais, 
and Pernambuco (Lopes & Leite 1990, Souza et al. 2015, Mello-Patiu 
et al. 2014, Barbosa 2019). This was the second most abundant species 
in this study, and no specimens were reported by Esposito & Linhares 
(2002) or by Souza et al. (2011). This fact may be related to the kind 
of bait utilized, since in all other ecological studies performed in the 
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Brazilian Amazon rotting bovine lung or fish were utilized (Esposito 
& Linhares 2002, Amat et al. 2011, Souza et al. 2011).

The species Titanogrypa larvicida (Lopes, 1935) is also a new 
occurrence for the state of Pará, since this species had been registered 
only for Distrito Federal, Minas Gerais, Paraíba, Pernambuco, Rio 
Grande do Norte, Rio de Janeiro, and São Paulo (Pape 1996, Carvalho 
& Linhares 2001, Barros et al. 2008, Moretti et al. 2008, Barbosa et al. 
2009, Rosa et al. 2011, Alves et al. 2014, Barbosa 2019). This species 
has been reported in forensic studies using porcine and rat carcasses as 
baits (Barros et al. 2008, Moretti et al. 2008, Barbosa et al. 2009, Rosa 
et al. 2011), but fermenting fruit is also attractive as observed here.

The genus Oxysarcodexia Townsend, 1917 is one of the most 
characteristic taxa in ecological and forensic studies that use animal 
carcasses (Barros et al. 2008, Carvalho & Linhares 2001, Moretti et 
al. 2008, Barbosa et al. 2009, Rosa et al. 201, Souza et al. 2011, 2015). 
This sarcophagid genus is one of the most abundant and widespread in 
the Neotropical region, but the biology of many species is still unknown 
(Pape & Dahlem 2010). Larvae of this genus have been reared in 
vertebrate feces and in carrion (Pape & Dahlem 2010). Despite this, 
they were also numerous in traps containing fermenting fruit bait in 
Belo Monte, since six species were collected, more than in the studies 
of Esposito & Linhares (2002) and Souza et al. (2011), who used bovine 
lung as bait. Lopes (1975) obtained 11 species in butterfly traps baited 
with bananas, indicating that fermenting fruit is a good bait for species 
of this genus.

The most abundant Oxysarcodexia species in the present study was 
O. thornax (Wiedemann, 1830), which was the third most abundant 
sarcophagid species. In Souza et al. (2011), O. thornax was also the 
most abundant species, while in Souza et al. (2015) it was the second 
most abundant species of the genus. This species is widely distributed 
in the Americas and has been introduced in other mainland (Pape 
1996) and is very common in all kinds of environments, including 
cities (Carvalho-Filho et al, in preparation). This fact suggests that it 
possesses wide ecological plasticity, allowing this species to explore 
many environments, where it is one of the most abundant flesh flies, 
and to consume various kinds of food, including rotting animal tissues, 
feces, and fermenting fruits.

The second most species-rich genus in the present study was 
Helicobia, with four species. In Souza et al. (2011) and Barros et 
al. (2008) only one species of this genus was collected and in low 
abundance. However, in Souza et al. (2015) seven species were obtained, 
indicating that animal carcasses and decomposing fruit are attractive 
for this genus. Helicobia aurescens (Townsend, 1927) is a new record 
for the Brazilian Amazon, since in Brazil it was recorded for Distrito 
Federal, Mato Grosso do Sul, Minas Gerais, Paraná, Pernambuco, Rio 
de Janeiro, and São Paulo (Pape 1996, Barros et al. 2008, Mello-Patiu 
et al. 2014, Barbosa 2019, Toma et al. 2020).

The genus Peckia, which is one of the most species-rich in the 
Neotropical region (Buenaventura & Pape 2013), was the third genus 
with the most species (three species) collected in the present study (Table 
1). In studies of Sarcophagidae from the Amazon and the Brazilian 
northeast, all of which used bovine lung as bait, this genus was the one 
with most species. Souza et al. (2015) obtained 11 species and Souza et 
al. (2015) 12 species. In addition, in other studies (Esposito & Linhares 
2002, Amat et al. 2011, Souza et al. 2011, 2015), some Peckia species, 
such as P. lambens and P. chrysostoma, were relatively abundant, 

which was not observed in the present study. The greater abundance 
of Peckia species with bovine lung bait may be related to the larvae 
being predominantly necrophagous and requiring protein to complete 
their development (Pape & Dahlem 2010).

The results shown in this study represent the first data on a 
saprophytic fly community in a poorly sampled and threated region of 
the Brazilian Amazon. Since the sampling was performed following a 
standardized protocol, the data shown here can be compared to other 
studies that follow the same protocol in other Amazonian regions. In 
addition, the new data can be utilized in faunal monitoring of the region 
under impact of Belo Monte hydroelectric dam. 
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