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First record of phoretic and parasitc mites (Arachnida: Acari)
associated with necrophagous flies in Brazil

Primer registro de acaros (Arachnida: Acari) foréticos y pardsitos asociados con moscas necrofagas en Brasil
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Abstract: Many arthropod species, mainly flies (Diptera) and their phoretic mites are attracted by carrion. This is the
first record of phoretic and parasitic mites Leptus sp., Macrocheles muscaedomesticae and Longoseius brachypoda

associated with necrophagous flies in Brazil.
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Resumen: Muchas especies de artropodos principalmente moscas (Diptera) y sus acaros foréticos son atraidos por
la carrofa. Este es el primer registro de acaros foréticos y parasitos Leptus sp., Macrocheles muscaedomesticae y

Longoseius brachypoda, en moscas necrofagas en Brasil.
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Introduction

The transportation of one animal by another is known as
phoresy (Walter and Proctor 1999). Phoresy is a survival
strategy for maintaining species that can act as predators or
parasites in different development stages (Rodrigueiro and
Prado 2004). According to Rodrigueiro and Prado (2004),
Kaliszewski et al. (1995), Athias-Binche (1984), Athias-
Binche and Morand (1993), Binns (1982) y Farish and Axtell
(1971) in this phenomenon of transportation to other habitats,
the phoretic stage or phoront seeks and attaches the surface of
another animal, then enters quiescence or feeding state. The
relation between carrier and phoretic specimens is transitory;
it usually ends when the host reaches a new area or carcass,
and the phoretic detaches from its body (Walter and Proctor
1999; Perotti and Braig 2009).

Arthropod fauna associated with carcasses are diverse,
mainly compounded by flies (Diptera) and beetles (Coleop-
tera); which are the major groups of forensic importance
(Mise et al. 2007; Miranda and Bermudez 2008).

Flies are the very first to reach the carrion, laying eggs
almost immediately (Erzinglioglu 1985; Smith 1986;
Greenberg 1991; Carvalho et al. 2000). However, flies do not
come alone; some of them will get to carrion with lots of
phoretic mites attached to them (Perotti et al. 2009). Phoretic
mites are the most abundant arthropods found on carcasses
and corpses (Mégnin 1894; Goff 1991); usually transported
by scavenger specimen (Perotti and Braig 2009).

Mites can provide valuable information about the time
of colonization of carcasses (Perotti and Braig 2009). The
presence of a specific phoretic on carrion can confirm the
presence of its specific carrier at some point in time, even
when the carrier is no longer present (Perotti and Braig 2009).
Mites associated with flies have been the subject of some
researchers, such as Fain and Greenwood (1991) who studied
scuttle flies (Phoridae) carrying mites Macrocheles disneyi
Fain and Greenwood, 1991 attached to the body to start a new
succession of mite; Bermudez and Pachar (2010) reported
mites larvae of Leptus sp. in association with flies from human
corpses in Panama, collected in field work and in autopsies and
Pinto et al. (2014) reported for the first time the presence of
Leptus sp. associated with sarcophagid fly in Brazil.

Mite fauna is usually overlooked, due to their size, to the
absence of specific knowledge about them or to the incorrect
use of forensic methods (Perotti ef al. 2009). In this study the
phoretic mite associated with necrophagous flies is reported
in Mato Grosso do Sul State, Brazil.

Material and methods

Fly species were obtained from four traps made with
plastic bottles (Cunha and Lomodnaco 1996), with carrion
of Sardinella brasiliensis (Steindachner, 1879) separated by
100 m from each other and placed at 1.5 m of the ground.
The collections were performed daily, during one week in
February 2015, in a Cerrado area at the Hiroo Onoda Farm, in
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Figure 1. Map indicating the collection site of phoretic mites associated
with necrophagous flies in Terenos city, Mato Grosso do Sul State,
Brazil.

Terenos city, Mato Grosso do Sul State, Brazil (20°26°32”’S
and 54°51°37”W) (Fig. 1).

Flies were identified by using dichotomic keys from
Carvalho et al. (2002) and Mello (2003) and checked out
for the presence of mites. The specimens were deposited at
Laboratério de Educagdo em Ambiente e Saude (LEAS),
Instituto Oswaldo Cruz, Fundagdo Oswaldo Cruz (IOC/
FIOCRUZ).

Mites were mounted between slide and coverslip in
Hoyer’s mounting media as preservative (Flechtmann 1973)
and examined under light microscopy. Each specimen
was properly identified at genus or species level following
Flechtmann (1975), and Krantz and Walter (2009).

Mites were deposited at the collection of Laboratorio de
Referéncia Nacional em vetores das Riquetsioses (LIRN),
Instituto Oswaldo Cruz, Fundagdo Oswaldo Cruz (IOC/
FIOCRUZ), 10.i 1. 2015, leg. T. P. Sato (Table 1).

Results

In the present study 123 necrophagous flies (Chrysomya
albiceps (Wiedmann, 1819), Chrysomya putoria (Wiedmann,
1830), Chrysomya megacephala (Fabricius, 1794), Ophyra
aenescens (Wiedman, 1830), Ophyra chalcogaster
(Wiedmann, 1824) and Peckia chrysostoma (Wiedmann,
1830), were collected, of which only six from 31 specimens
of C. albiceps and one from three specimens of O. aenescens
were recorded carrying mites. Acari species belong to
three distinct families: Erythracidae, Macrochelidae and
Digamasellidae (Table 1).

o

Figure 2. Leptus sp. (Acari: Erythraeidae) collected from necrophagous
fly Chrysomya albiceps (Diptera: Calliphoridae) in Terenos city, Mato
Grosso do Sul State, Brazil. A. Idiosoma dorsal view. B. Gnathosoma
dorsal view.

Specimens of genus Leptus sp. (Erythracidac) and
Macrocheles muscadomesticae (Scopoli, 1772) (Macro-
chelidae) (Figs. 2 and 3) were found in different body regions
of'the calliphorid C. albiceps. The first one was found attached
to legs and eyes, and the second one was found attached to
abdomen of blowflies (Table 1).

One specimen of Longoseius brachypoda Hurlbutt,
1967 (Digamasellidae) (Fig. 4) was found stuck in a set
in the portion of the abdomen of the muscid O. aenescens
(Table 1).

Table 1. Site of attach of phoretic mites on necrophagous flies in Mato Grosso do Sul State, Brazil.

Family

Species

Number voucher

Site of attach

Hosts

Erythaeidae

Macrochelidae

Digamasellidae

Leptus sp.
Leptus sp.
Leptus sp.
Leptus sp.
Leptus sp.
Macrocheles muscadomesticae (Scopoli, 1772)

Longoseius brachypoda Hurlbutt, 1967

CAVAISC-ACA-1787
CAVAISC-ACA-1787
CAVAISC-ACA-1787
CAVAISC-ACA-1787
CAVAISC-ACA-1787
CAVAISC-ACA-1788
CAVAISC-ACA-1789

Between legs I and 11
Between legs 11 and IIT
Behind eyes

Between legs I and 11
Between legs II and 111
Abdomen

Abdomen

Chrysomya albiceps
Chrysomya albiceps
Chrysomya albiceps
Chrysomya albiceps
Chrysomya albiceps
Chrysomya albiceps

Ophyra aenescens
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Figure 3. Macrocheles muscadomesticae (Acari: Macrochelidae)
collected from necrophagous fly Chrysomya albiceps (Diptera:
Calliphoridae) in Terenos city, Mato Grosso do Sul State, Brazil. A.
Idiosoma dorsal view. B. Gnathosoma dorsal view. C. Idiosoma ventral
view.

Discussion

The cosmopolitan Leptus Latreille, 1796 is a genus of mites
in Erythraeidae family. Larvae of this family are typically
parasites on other arthropods and vertebrates, whereas
nymphs and adults are free predators (Southcott 1992;
Haitlinger 2000; McAloon and Durden 2000; Krantz and
Walter 2009). The genus comprises more than 80 species
widespread the world (Haitlinger 2006).

This research presents for the first time the parasitic
association between Leptus sp. and C. albiceps in Brazil. For
this country the occurrence of this mite genus was observed
by Haitlinger (2004) associated with plants in Foz do Iguagu
and Rio de Janeiro; Morais et al. (2007) associated with Citrus
deliciosa var. Montenegrina in Rio Grande do Sul; Teixeira
(2011) with honey bees in Sao Paulo; Pereira et al. (2012)
with Heteroptera specimens in Minas Gerais, and Pinto et
al. (2014) associated with the sarcophagid fly Tricharaea
(Sarothromyia) femoralis (Schiner, 1868) in Rio de Janeiro.

Species from Macrochelidae family are cosmopolitan
and predatory, many of which occupying specialized and
often unstable habitats, such as degraded soil, organic matter
in decomposition and decaying flesh (Flechtmann 1975).
Most of them have adapted to life in /dung where potential
for rapid growth population exists due to prey availability
(Krantz 1998; Krantz and Walter 2009).

This is the first time that the phoretic association
between M. muscaedomesticae and C. albiceps in Brazil
was observed. Specimens of M. muscaedomesticae make
obligatory phoresy, which means that the specimen cannot
develop to adult or reproductive stage without phoretic
transport (Amendt ef al. 2010). According to Athias-Binche
(1984), the species appears to be specialized with muscoid
flies, and it is believed that there is, simultaneously, an
interaction of phoresy and a predation relation, feeding on the
eggs and the newly hatched larvae of Muscidae (Flechtmann

Figure 4. Longoseius brachypoda (Acari: Digamasellidae) collected
from necrophagous fly Ophyra aenescens (Diptera: Muscidae) in
Terenos city, Mato Grosso do Sul State, Brazil. A. Idiosoma ventral
view. B. Gnathosoma dorsal view. C. Idiosoma ventral view.

1975). Commonly, this interaction occurs with Muscidae or
Fanniidae (Perotti and Brasesco 1997). This species has been
associated with Musca domestica Linnaeus, 1758 by various
workers (Filipponi 1955). In addition to the housefly, the mite
is phoretic on Eristalis tenax Linnaeus, 1758, as well as on
certain beetles and rodents (Bregetova and Koroleva 1960).
Marchiori et al. (2000) also reported the occurrence of this
mite in Chrysomelidae in South of Goias, Brazil.

The Digamasellidae includes predaceous mites commonly
found in litter, soil and decaying organic being. Longoseius
Chant, 1961 the most representative genus. They are generally
found beneath bark in association with wood boring beetles
(Chant 1961). Nematodes, arthropod eggs, early stages of
insects or mites, springtails, and possibly fungi constitute the
known prey of these mites (Walter et al. 1988; Krantz and
Walter 2009).

This is the first record of L. brachypoda playing phoresy
in the muscid O. aenescens in the state of Mato Grosso
do Sul as well as throughout Brazil. This genus has been
previously reported in phoretic association with wood boring
beetles (Cerambycidae, Elateridae and Pyrochroidae) found
in deutonymph stage under the elytra of beetles (Womersley
1954; Chant 1961; Kinn 1984).
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