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Abstract

In this article, we present 34 new cases of myiasis in Neotropical anurans. Of these, 97% were recorded in Brazil, in the
morphoclimatic domains of the Amazon, the Cerrado and the Atlantic Forest. A single case was also documented in a rainfor-
est in Costa Rica. The Hylidae family had the highest richness of species affected by myiasis, followed by Leptodactylidae,
Bufonidae, Alsodidae, Brachycephalidae, Cycloramphidae, Aromobatidae, Microhylidae and Ranidae. Additionally, from
the literature, we compiled a total of 106 records of cases of myiasis affecting anuran species in the Neotropics, including
the new records. Our study expands the spectrum of Neotropical anuran species documented as hosts of fly larvae and dem-

onstrates a significant knowledge gap in the ecology of Neotropical anuran species.

Keywords Dipterous parasites - Myiasis in amphibians - Host-parasite

Introduction

Diptera is one of the largest insect orders, with at least
160,000 species described (Courtney et al. 2017). This group
is highly diverse in biological and ecological traits, including
morphology, habitat use, oviposition behavior, larval develop-
ment, and life habits (Colless and McApine 1991; Courtney
et al. 2009; Courtney and Cranston 2015). Although this order
causes negative impacts on agriculture due to its deleterious
effects on plants, animals, and human health, larvae and
adult flies play important ecological roles in the ecosystems
where they occur, acting as predators and prey, pollinators,
and scavengers (Courtney et al. 2009). Some dipteran species
are responsible for causing myiasis, which is the infestation
of fly larvae in living or necrotic tissues of vertebrate hosts
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(Zumpt 1965). Human and domestic animals are commonly
reported as hosts of fly larvae (Hall and Wall 1995; Stevens
et al. 2006; Francesconi and Lupi 2012), but wild animals
such as amphibians (D’Bastiani et al. 2020), reptiles (Vanin
et al. 2013), birds (Little 2008) and mammals (Foerster et al.
2022) can be infested as well.

Myiasis in anuran amphibians has been reported in the
biogeographic regions of Australasia, Indomalaysia, the
Nearctic, the Neotropics and the Palearctic (Kraus 2007;
Silva et al. 2019; D’Bastiani et al. 2020). These reports
involve the fly larvae of several species belonging to the
families Calliphoridae, Chloropidae, Phoridae, Muscidae
and Sarcophagidae (Zumpt 1965; Bolek and Janovy 2004;
Kraus 2007; Arias-Robledo et al. 2019). Taxonomic and
ecological information on this parasitic infestation in wild
anurans is well-documented in the literature, mainly for the
Palearctic realm (Brumpt 1934a, b; Zavadil 1997; Zavadil
et al. 1997). In contrast, there is a notable knowledge gap
regarding the taxonomy of flies that are capable of causing
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Fazenda Sao Nicolau,

1 Fixed specimen Head

1/1

Undetermined Undetermined

A

Leptodactylus rhodomystax

Cotriguagu, Mato Grosso

(BRA)
Aguas de Santa Bérbara, Sao

NP Fixed specimen Digestive tube

431 (2.3)

Undetermined Undetermined

A

Leptodactylus sertanejo

Paulo (BRA)

Microhylidae

Posterior of the left thigh, Parque Nacional do Virua,

NP

NP

1/1

Sarcophagidae Lepidodexia (Notochaeta)

A

Elachistocleis surinamensis

Caracarai, Roraima (BRA)

close to the cloaca

sp.

Ranidae

Jaragué do Sul, Santa Catarina

Gular region

100

NP

1711

Undetermined Undetermined

Aquarana catesbeiana

(BRA)

The life stage of anuran hosts: A — adult, J — juvenile, T tadpole. Infestation parameters: Ne number of examined hosts, Ni number of infested hosts, P% prevalence in percentage, MI mean

intensity, DR death rate, S7 site of larva infestation, NP not provided. Countries: BRA Brazil, CRI Costa Rica

myiasis in anurans and the biology of these relationships
in the Neotropics. Most reports of myiasis in Neotropical
anurans are the result of occasional observations, recorded
mainly in Brazil, that are published as short notes that
describe the damage caused by Sarcophagidae larvae but
do not provide the identity of the myiasis-causing flies (Silva
et al. 2019; D’Bastiani et al. 2020).

Two recent reviews have summarized reports of myiasis
in Neotropical anurans. A case report of a fly larvae infes-
tation in the hylid Trachycephalus typhonius (Linnaeus,
1758) by Silva et al. (2019) aimed to provide a summary
list of many reports of myiasis in anurans, but the authors
did not include some of the reports that were published in
gray and hard-to-find literature. In addition, D’Bastiani et al.
(2020) presented new reports of myiasis in anurans from the
Atlantic Forest of southern Brazil, together with the infor-
mation available in the literature on myiasis caused by the
family Sarcophagidae in Neotropical anurans. Since the last
published work, a notable number of new cases of myia-
sis in anurans, as yet unpublished, have been recorded by
us during field surveys, as well as occasional observations
conducted between 1991 and 2022. To date, these reports
remain unpublished. Therefore, summarizing the current
knowledge regarding the interactions between myiasis-
causing flies and Neotropical anurans using the information
available in the literature and unpublished reports is essential
in order to have a more complete view of the anuran species
affected by myiasis in the region. Thus, the objectives of this
study are (1) to record new cases of myiasis in Neotropical
anurans, (2) to gather and synthesize existing records of the
interaction between anurans and myiasis-causing flies and
(3) to outline the geographic distribution of the reports of
myiasis in the Neotropical region.

Materials and methods
Collection and examination of anuran hosts

New cases of myiasis in Neotropical anurans were docu-
mented from an accidental encounter of specimens affected
by dipteran larvae in the field, with photographic records
and/or collection; photographic records with observation
data, but without specimen collection; and encounters of
specimens affected by myiasis deposited in scientific col-
lections of public universities or research institutes between
1991 and 2022.

During field studies conducted between 2010 and 2021,
anurans affected by myiasis were collected and transported
to the laboratory. These were kept in favorable conditions
until adult flies were obtained, and subsequent taxonomic
identification was carried out (Table 1). For these records,
we provide detailed information on the hosts and the
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Fig. 1 Biogeographic regionalization map showing the distribution of
the cases of anuran myiasis in the Neotropical region. Black dots rep-
resent literature records. Yellow dots represent new cases provided in
this study. Countries with occurrence records of anuran myiais (ARG
— Argentina; BRA — Brazil; COL — Colombia; CRI — Costa Rica;

myiasis-causing flies (family and species), the parasitologi-
cal parameters of infestation (prevalence, mean infestation
intensity, mortality rate and larval infestation site) (Bush
et al. 1997) and the location of the record (locality and
country).

-68.200

-568.200 -48.200 -38.200

23.400

\

ATLANTIC
OCEAN

-16.600 -6.600 3.400 13.400

-26.600

ATLANTIC
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-36.600

-46.600

GUY - Guyana; MEX — Mexico; NIC — Nicaragua; PAN — Panama;
PER - Peru; TTO — Trinidad and Tobago; VEN — Venezuela). The
map is based on the modified shapefiles of the biogeographic region-
alization of Morrone et al. (2022)

The taxonomic nomenclature of Amphibia follows
Frost (2025) and the nomenclature of Diptera follows the
updated database of the Departamento de Entomologia,
Museu Nacional, Universidade Federal do Rio de Janeiro
(UFR]J), Brazil, and the Coordenagdo de Zoologia, Museu

@ Springer



3380

Biologia (2025) 80:3375-3398

Paraense Emilio Goeldi (MPEG), which were monitored by
the authors CMP and FSCF.

Bibliographic review

We conducted a bibliographic search for the years between
2018 and 2024, using Google Scholar to update the list of
interactions between anuran hosts and myiasis-causing flies
in the Neotropical region that was created by Silva et al.
(2019) and D’Bastiani et al. (2020). The search terms used
were: “myiasis”, “mifase”, “amphibians”, “anfibios”, “anu-
rans” and “anuros”. Additionally, we searched for natural
history notes published in Acta Biologica Colombiana,
Caribbean Herpetology, Caldasia, Cuadernos de Herpe-
tologia, Herpetological Bulletin, Herpetological Review,
Herpetology Notes, Mesoamerican Herpetology, North-
Western Journal of Zoology, Revista Latinoamericana de
Herpetologia, and Reptiles & Amphibians. We extracted
information regarding the host, fly species and study loca-
tion (locality and/or country) from the myiasis cases that
were reviewed. Scientific names of the hosts were updated
to the current taxonomy following Frost (2025) | Amphib-
ian Species of the World 6.2, an Online Reference (https://
amphibiansoftheworld.amnh.org/index.php) for anurans,
and Evenhuis and Pape (2024) | Systema Dipterorum: The
Biosystematic Database of World Diptera (http://www.dipte
ra.org/) for flies.

Results
New cases of myiasis in Neotropical anurans

We recorded 34 new cases of myiasis in Neotropical anurans.
Of these, 97% (n=33) were recorded in Brazil, with a single
record for Costa Rica, which were distributed in 31 species
(Table 1, Fig. 1). The family Hylidae had the highest num-
ber of species affected by myiasis (n=14 species), followed
by Leptodactylidae (n=_8), Bufonidae (n=5) and Alsodidae,
Brachycephalidae, Cycloramphidae, Aromobatidae, Microhyl-
idae and Ranidae (n=1 each) (Fig. 2). We observed myiasis
more frequently (#=33) in adult anurans than in juveniles or
tadpoles (n=1) (Stage of life 42) (Gosner 1960). In 26 cases,
the flies causing myiasis were not identified at the family or
species levels. In the remaining eight cases, we identified the
fly family (n=4), the fly genus (n=1) or the fly species (n=3).
For six cases in which specimens affected by myiasis were
collected, we describe the collection and examination of the
infested hosts, as well as the entomological procedures in the
laboratory used to obtain adult flies for identification (Table 2,
Figs. 3, 4,5 and 6).

@ Springer

Fig.2 Anuran species found with myiasis (black arrows indicate sites
infested with larvae or eggs). 1 General view and 1’ close-up view
of Limnomedusa macroglossa (Duméril and Bibron, 1841), 2 Brachy-
cephalus rotenbergae Nunes, Guimardes, Moura, Pedrozo, Moroti,
Castro, Stuginski, and Muscat, 2021, 3 Dendrophyniscus brevipol-
licatus Jiménez de la Espada, 1870, 4 Rhinella marina (Linnaeus,
1758), 5 Rhinella ornata (Spix, 1824), 5’ Rhinella cf. ornata, 6
general view and 6’ Rhinella proboscidae (Spix, 1824), 7 Anomalo-
glossus stepheni (Martins, 1989), 8 Aplastodicus leucopygius (Cruz
& Peixoto, 1985), 9 Aplastodiscus sp., 10 Boana cinerascens (Spix,
1824), 11 general view of Boana faber (Wied-Neuwied, 1821). Pho-
tos by Rodrigo Lingnau (1, 1’), Alexandre Polettini Neto (2), César
Alexandre (3), Franciele C. Souza (4, 6, 6°), Vinicius Guerra (5),
Rodrigo G. Tinoco (5’), Domingos de J. Rodrigues (7), Célio F. B.
Haddad (8), Webysther Nunes (9), Robson W. Avila (10), and Bjgrn-
Einar Nilsen (11). Anuran species found with myiasis (black arrows
indicate sites infested with larvae or eggs). 12 General view and 12’
close-up view of Boana geographica (Spix, 1824),13 Boana leptolin-
eata (Braun & Braun, 1977), 14 Boana pulchella (Duméril & Bibron,
1841), 15 general view and 15’ close-up view of Bokermannohyla
circumdata (Cope, 1871), 16 Bokermannohyla hylax (Heyer, 1985),
17 general view, and 17°/17”° close-up view of Bokermannohyla
luctuosa, 18 Scinax sp. (gr. ruber) from Cotriguacu, Mato Grosso,
9 Scinax sp. (gr. ruber) from Manaus, Amazonas, 20 Scinax x-sig-
natus (Spix, 1824). Photos by Alexandre Almeida (12, 12’), Milena
Wachlevski (13), Célio F.B. Haddad (14), André Luiz F. da Silva (15,
15%), Caué R. Reis (16), Victor M. Ghirotto (17, 17°, 17°’), Domin-
gos de J. Rodrigues (18), Franciele C. Souza (19), and Marcio Mar-
tins (20). Anuran species found with myiasis (black arrows indicate
sites infested with larvae or eggs). 21 General view and 21’ close-up
view of Smilisca sordida (Peters, 1863), 22 Callimedusa tomopterna
(Cope, 1868), 23 Adenomera andreae (Miiller, 1923), 24 Adenomera
sp.1, 25 Adenomera sp. 2, 26 Leptodactylus rhodomystax Boulenger,
1884, 27 close-up view of Leptodactylus sertanejo Giaretta & Costa,
2007, 28 dorsal view and 28’ ventral view of Physalaemus cuvieri
Fitzinger, 1826, 29 Physalaemus lateristriga (Steindachner, 1864), 30
general view of Elachistocleis surinamensis, 30 larval stage (pupae)
of myiasis-causing fly from E. surinamensis, 31 general view and
31’ close-up view of Aquarana catesbeiana (Shaw, 1802). Photos by
Allen Lara Gonzalez (21, 21°), Marcelo Gordo (22, 30, 30’), Leandro
O. Drummond (23), Silionama P. Dantas (24), André Luiz F. da Silva
(25, 28, 28, 29), Domingos de J. Rodrigues (26), Marcio Martins
(27), and Angelo Tafner (31, 317)

Bibliographic review

We compiled a total of 106 records of myiasis affecting
amphibians in the Neotropics, including 34 new records for
Brazil (33) and Costa Rica (1) (Table 1). We identified 14
studies regarding Neotropical anurans affected by myiasis
that were published between 1990 and 2022, which were not
included in previous reviews. These studies report 23 cases of
myiasis affecting 18 different anuran species, distributed in
four families: Bufonidae, Brachycephalidae, Dendrobatidae
and Hylidae (Table 3).

Geographic distribution

Cases of myiasis in anurans from the Neotropical region have
been reported in Argentina, Brazil, Colombia, Costa Rica,


https://amphibiansoftheworld.amnh.org/index.php
https://amphibiansoftheworld.amnh.org/index.php
http://www.diptera.org/
http://www.diptera.org/

Biologia (2025) 80:3375-3398

3381

Mexico, Nicaragua, Panama, Peru, Trinidad and Tobago, and
Venezuela (Fig. 1; Table 3). These cases were distributed in
the following biogeographic regions: Mexican transition zone,
Brazilian subregion/Mesoamerican domain, Pacific domain,
Boreal Brazilian domain, South Brazilian domain, Chacoan

subregion/Southeastern Amazonian domain, Chacoan domain,
and Parana domain (Fig. 1). A high concentration of cases of
myiasis occurred in the Atlantic Forest in the Parand domain
in southern and southeastern Brazil (Fig. 1). In the Amazon
rainforest, there was also a concentration of cases in the South

@ Springer
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Fig.2 (continued)

Brazilian domain and in the Boreal Brazilian domain in north-
ern Brazil (Fig. 1). Scattered cases were recorded in the Parana
domain in Argentina and Brazil; Chacoan and South Brazil-
ian domains and Chacoan subregion/Southeastern Amazo-
nian domain in central and northern Brazil; Boreal Brazilian

@ Springer

domain; Pacific domain in Trinidad and Tobago, Venezuela,
Colombia, Panama, and Costa Rica; Mexican transition zone
and Brazilian subregion/Mesoamerican domain in Nicaragua
and Mexico (Fig. 1).
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Fig.2 (continued)
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Fig.3 Fly larvae recorded in tadpoles and juveniles of Rhinella
marina, collected in the Reserva Florestal Adolpho Ducke, munici-
pality of Manaus, Amazonas state, northern Brazil. a Larva encysted
on the tail of a tadpole of R. marina, b larvae feed on a juvenile of R.

Discussion

New interactions between anurans
and myiasis-causing flies

We present a significant number of new cases of myia-
sis in Neotropical anurans, with several records for Bra-
zil and one single one for Costa Rica. However, the fly
could only be identified in four of them, including Lepi-
dodexia (Notochaeta) bufonivora (Lopes & Vogelsang,
1953) (Sarcophagidae) parasitizing Bokemannohyla

1 mm

marina, at the same time their spiracles remain in contact with the
external environment performing gas exchange, ¢ larva feeding on the
internal organs of a juvenile R. marina, d pupal stage belonging to
Sarcophagidae. Photos by Franciele C. Souza

luctuosa (Pombal & Haddad, 1993) (Hylidae) (Lemos
et al. 2019) and Leptodactylus fuscus (Schneider, 1799)
(Leptodactylidae) (Alcantara et al. 2015). Bokemannohyla
luctuosa was previously reported as a host of a fly, with
undetermined identification, in the state of Parana, Brazil
(Lemos et al. 2019). Leptodactylus fuscus, on the other
hand, was reported as a host of two species of flies (Phori-
dae): Megaselia scalaris (Loew, 1866) and Oxysarcodexia
carvalhoi Lopes, 1946 in the state of Mato Grosso do Sul,
Brazil (Alcantara et al. 2015) and of an undetermined
species in the state of Sdo Paulo, Brazil (Paredero et al.

@ Springer
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Fig.4 Defensive behavior of an adult Bokermannohyla luctuosa to
remove Lepidodexia (Notochaeta) bufonivora larvae from the cutane-
ous lesion on its head. a, b The anuran moving its left hand repeat-
edly from top to bottom over the lesion trying to remove the larvae
from the wound, ¢ larvae of L. (N.) bufonivora inside the cutaneous

2017). We recorded, for the first time, the occurrence of
flies of the genus Lepidodexia (Notochaeta) sp. infesting a
fossorial specimen, Elachistocleis surinamensis (Daudin,
1802), which is an unprecedented record for the family
Microhylidae in the Amazon region. Case reports of myia-
sis in anurans are often the result of occasional observa-
tions made by herpetologists, who publish these reports as
short communications with little taxonomic and biological
information about fly-anuran larval interactions, partly due
to infrequent collaborations with specialists, such as ento-
mologists or parasitologists (Mulieri et al. 2018; Vazquez-
Corzaz et al. 2018). In most of the cases presented here,

@ Springer

lesion feeding on the tissues and body fluids of the dead treefrog, d
adult individual of the fly L. (N.) bufonivora reared in the laboratory.
Photos by Victor M. Ghirotto (a, b, c), and Pedro Alvaro B.A. Neves

@

the fly species were not identified. However, 21 of the 34
cases of myiasis are reported as novel hosts of fly larvae.

Current knowledge on myiasis in Neotropical
anurans

Reports of myiasis in anurans are widely distributed in the
Neotropical region, with most cases having been recorded
in Brazil (Silva et al. 2019; D’Bastiani et al. 2020). The
remarkable number of records of myiasis in anurans concen-
trated in the Atlantic Forest in the Parani domain in southern
and southeastern Brazil may be related to a high species
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Fig.5 Adult Scinax sp. (gr.
ruber) with larvae of myiasis-
causing fly, collected in the
Fazenda Experimental of the
Universidade Federal do Ama-
zonas, municipality of Manaus,
Amazonas state, northern
Brazil. a, b Larvae inside the
cutaneous lesion in the cephalic
region, close to the eardrum,

¢, d female flies identified as
belonging to Sarcophagidae.
Photos by Silionama P. Dantas
(a, b), Matheus M.M. Soares,
and Fernando S. Carvalho-Filho
(c,d)

Fig.6 Adult Elachistocleis suri-
namensis infested with larvae of
myiasis-causing fly, collected in
the Parque Nacional do Virua,
municipality of Caracarai,
Roraima state, northern Brazil.
a Larvae inside the cutaneous
lesions on the left hind limb

and cloaca, b container with

the pupated larvae, ¢, d adult

fly identified as Lepidodexia
(Notochaeta) sp. Photos by
Marcelo Gordo (a, b), Matheus
M.M. Soares, and Fernando S.
Carvalho-Filho (c, d)

richness and greater research efforts than in other Neotropi-  in Peru and northern Brazil. The Atlantic Forest is one of
cal ecoregions (Van Noorden 2014; D’Bastiani et al. 2020), the world’s 36 most biodiverse hotspots (Mittermeier et al.
a pattern that also was observed in the Amazon rainforest ~ 2011; Noss et al. 2015), and it harbors more than 40% (625

@ Springer
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Table 3 (continued)

References

Location (country)

Infested hosts
Ne/Ni (P%)

Myiasis-causing fly

Host family and species

Species

Family

Strabomantidae

Escobar-Vargas et al. (2016)

Manizales, Caldas (COL)

1/1

Sarcophagidae Undetermined

Pristimantis achatinus (Boulenger,

1898)
Pristimantis thectopternus (Lynch,

Goémez-Hoyos et al. (2012)

Salento, Quindio (COL)

1/1

Undetermined Undetermined

1975)

Ne — number of examined individual hosts, Ni — number of infested individual hosts. Countries: ARG — Argentina, BRA — Brazil, COL — Colombia, CRI — Costa Rica, GUY — Guyana, MEX —

Mexico, NIC — Nicaragua, PAN — Panama, PER — Peru, TTO - Trinidad and Tobago, VEN — Venezuela. NP — Not provided

*Individual reported as Scinax gr. ruber by de Souza-Pinto et al. (2015), but based on the recent study on phylogenetic relationships of Scinaxini (Anura: Hylidae: Hylinae) in the Neotropics of

Araujo-Vieira et al. (2023), we refer to individual as Scinax sp

**Species identified as Adenomera marmorata Steindachner, 1867, but according to recent delimitation of Cassini et al. (2020), the species does not occur in the state of Parana

species) of the Neotropical amphibians (Rossa-Feres et al.
2017; Vancine et al. 2018). In this ecoregion, coastal and
inland areas in southeastern Brazil have been inventoried
since the 1980s (Rossa-Feres et al. 2017), thereby contrib-
uting to the highest concentration of cases of anuran myia-
sis in this region. Similarly, the Amazon rainforest is home
to~11% (947 species) of the amphibian species currently
described worldwide (Penhacek et al. 2024). In this ecore-
gion, a greater research effort has been carried out in Peru
and Brazil, resulting in the highest richness of amphibians
among Amazonian countries (Penhacek et al. 2024), which
contributes to the concentration of cases of anuran myiasis
in the Amazon. The high number of records concentrated in
the Atlantic Forest ecoregion in Brazil and in the Amazon
rainforest in Peru and northern Brazil indicate that consider-
able knowledge gaps still need to be filled with information
on myiasis-causing flies in other Neotropical regions.

During the literature search, we found studies reporting
anuran species already known to host fly larvae that cause
myiasis (Silva et al. 2019; D’Bastiani et al. 2020). After
reviewing 14 studies not cited in previous reviews, we iden-
tified 15 species as additional records. These reviews listed
39 Neotropical anuran species affected by myiasis. Our 21
new hosts and the 15 additional hosts increase the number of
anuran species known to be hosts of myiasis-causing flies to
75, corresponding to 2% of the 3,433 anuran species known
in the Neotropical region IUCN 2024).

On the other hand, the new interactions involving
Lepidodexia (Notochaeta) bufonivora and Lepidodexia
(Notochaeta) sp. and the high number of reports without
identification show that the richness of myiasis-causing fly
species remains underestimated, since unidentified fly taxa
may represent unknown species (D’Bastiani et al. 2020). In
addition, Sarcophagidae flies are primarily responsible for
causing myiasis in Neotropical anurans, as described in most
reports in which the larvae and adult flies were identified.
Therefore, we reinforce the importance of the collaboration
between herpetologists, entomologists and parasitologists
to improve knowledge regarding the taxonomy and biology
of these myiasis-causing flies and, consequently the interac-
tions, thereby contributing to the reduction of Linnean and
Eltonian shortfalls (Hortal et al. 2015).

Adults of different anuran families, such as those indi-
cated herein as hosts of myiasis-causing flies, exhibit a wide
variation in habitat use (Wells 2007). For example, hylids
are more associated with arboreal habitats, while bufonids
and leptodactylids have a close association with terrestrial
habitats (Vasconcelos and Rossa-Feres 2008; Oda et al.
2016). While reviewing cases of myiasis in anurans that
have been documented around the world, Silva et al. (2019)
found that anurans belonging to the families Bufonidae and
Miobatrachidae (terrestrial) were more frequently affected
by myiasis than species of the family Hylidae (arboreal).

@ Springer
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However, we found that Hylidae and Leptodactylidae are
equally affected by myiasis in the Neotropical region. This
predominance of anuran myiasis in Hylidae and Lepto-
dactylidae may not only be related to habitat, but also to
the availability of potential hosts. Studies have shown that
arboreal and terrestrial habits, such as those exhibited by
most hylids and leptodactylids respectively, may favor the
occurrence of myiasis due to greater exposure to myiasis-
causing flies searching for potential hosts (Hagman et al.
2005; Silva et al. 2019). In this context, we can assume that
the high number of records of myiasis for Hylidae and Lep-
todactylidae, the most species-rich families in the Neotropics
(Frost 2025), may also be explained by the greater avail-
ability of these anuran groups as potential hosts because of
their ubiquity and abundance. In contrast, we recorded for
the first time the occurrence of unidentified fly larvae of the
family Sarcophagidae infesting tadpoles of Rhinella marina
(Fig. 3a), which is an unexpected and intriguiting record for
the aquatic larval stage. Further studies are needed, however,
to determine how flies deposit larvae on tadpoles.

A low prevalence of myiasis was observed in most
reports, since they describe the finding of one or a few host
individuals infested with fly larvae across several samples
(e.g., Eizemberg et al. 2008; de Souza-Pinto et al. 2015;
Lopez 2019; von May et al. 2019). In some cases, the preva-
lence may be slightly higher, as observed by Hagman et al.
(2005) in Ameerega trivittata (Spix, 1824) in the Rio Chu-
milla region, Peru. This low overall prevalence is probably
related to the fortuitous nature of these observations (Mulieri
et al. 2018). Furthermore, cases of myiasis are difficult to
record and quantify in the field, since anuran hosts can die
quickly due to the intense feeding behavior of the larvae on
the host’s body (e.g., Oliveira et al. 2012; de Souza-Pinto
et al. 2015; Lopez et al. 2016; Salazar-Saavedra et al. 2017).

The intensity of larval infestation is a determining fac-
tor for the survival of the anuran hosts (D’Bastiani et al.
2020). In some situations, it seems that the survival instinct
causes infested anurans to exhibit reactive behaviors to the
larval infestation. For example, terrestrial anurans (frogs and
toads) have been recorded entering bodies of water (Roberts
1998; Blazuk 2011), which could be a reaction to pain or
irritation, and even an attempt to drown the fly larvae. Here,
in the case of Bokermannohyla luctuosa, one of the speci-
mens presented expressive defensive behavior, the animal
makes repetitive movements, opposite to the direction of the
head, with the right hand over the lesion (Fig. 4a and 4b),
perhaps in repetitive attempts to dislodge the fly larvae. The
behavior of trying to remove larvae by repeatedly moving
the hands over the wound seems to be more associated with
arboreal species, as reported for Bokermannohyla and other
hylids (Lemos et al. 2019; present study). Similar behavior
was observed in Hyla arborea (Linnaeus, 1758), which uses
its hands to remove eggs and larvae of Lucilia bufonivora

@ Springer

Moniez, 1876 (Meisterhans and Heusser 1970). However, to
date, there are no systematic studies focused on specific (ste-
reotyped) behaviors or complex behavioral responses exhib-
ited by anuran hosts to remove fly larvae that cause myiasis.

A review study on the relationship between climate
change and parasitic diseases of livestock predicts that the
differential effects of global warming on mortality, develop-
ment and transmission of ectoparasitic arthropods will vary
widely among species (Morgan and Wall 2009). For myia-
sis-causing flies, such as the cosmopolitan blowfly Lucilia
sericata (Meigen, 1826), Morgan and Wall (2009) suggest
that warmer winters will favor their year-round development
but will likely increase mortality of soil-dwelling larvae
and pupae by increasing the activity of pathogens or caus-
ing a more rapid depletion of the larval metabolic reserves
required for pupation (Pitts and Wall 2005). In this context,
we raise the following question: Could climate change favor
the development of myiasis-causing flies in the Neotrop-
ics? This could pose a new threat to anurans by increasing
the prevalence and intensity of this parasitic phenomenon
in a region that is home to the richest amphibian fauna in
the world (Frost 2025; IUCN 2024), especially for endemic
and threatened species. This perspective includes the con-
sideration of a possible new threat to anurans. Therefore, we
encourage further experimental and field studies that focus
on the effects of climate change on the population dynamics
and distribution of myiasis-causing flies in order to deter-
mine their impacts on anuran hosts in the Neotropics.

Conclusion

Our study reported 34 new cases of myiasis involving 31
species of anurans, in two countries of the Neotropical
region. In addition, new associations between flies and hosts
were observed involving the family Sarcophagidae, with
two cases of the species Lucilia bufonivora and Lucilia sp.,
expanding the spectrum of Neotropical anuran species docu-
mented as hosts of fly larvae. This shows that a significant
knowledge gap exists in the ecology of many Neotropical
anuran species regarding the importance of parasitic dis-
eases on population dynamics. Interactions between anurans
and myiasis-causing flies may be more common than what
has previously been reported in the literature, given the usual
fortuitous nature of most observations. During our review,
we also noticed that there is a large knowledge gap regarding
myiasis in amphibians worldwide.
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