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Abstract

The species Forcipomyia (Trichohelea) opilionivora (Lane, 1947) (Diptera, Ceratopogonidae) was
rediscovered in the state of Rio de Janeiro, Brazil, 75 years after its original description. This study
aimed to investigate the ectoparasitic relationship between F. (T.) opilionivora and its host and document
its occurrence, which was recorded serendipitously during the collection of Opiliones (harvestmen)
specimens in Parque Nacional do Itatiaia in the state of Rio de Janeiro, Brazil. After the collection, both
specimens were subjected to photographic documentation and preserved for further examination. This
study presents the first photographic record of the ectoparasitic relationship between F. (T.) opilionivora
and a harvestman, shedding light on a poorly studied interaction. The host specimen was identified as a
female of Holcobunus nigripalpis Roewer, 1910 (Opiliones, Sclerosomatidae), a gagrelline commonly
found in the Atlantic Forest of southeastern Brazil. Previous records of ectoparasitism between
Ceratopogonidae and harvestmen were limited to the family level (Sclerosomatidae species, specifically
Gagrellinae or Leiobuninae). However, no specific host species had been identified until now. The
rediscovery of F. (T.) opilionivora, along with the identification of its host, addresses a significant
gap in our knowledge regarding the biology and distribution of this species and provides valuable
insights into the intricate relationships between biting midges and arachnids. This study emphasizes
the need for further investigations into the biology of these ectoparasitic species and underscores the
importance of documenting and studying lesser-known interactions within ecosystems.

Keywords: Atlantic Forest; Biting-midges; Brazil; Ectoparasitism; Opiliones.

1. Introduction

Ceratopogonidae is a large family of Diptera (Insecta), comprising over 6200 extant species world-
wide and highly diverse in the Neotropics (Borkent and Spinelli, 2007; Borkent and Dominiak,
2020). The hematophagous species within this group, which serve as vectors for human diseases,
have been a focal point of taxonomic studies (Santarém and Felippe-Bauer, 2021). Despite the
attention given to this group, there are still numerous species awaiting description, particularly
those found in the Neotropical Region (Borkent, 2009). The genus Forcipomyia Meigen, 1818
has approximately 1150 extant species distributed into 36 subgenera (Borkent and Dominiak,
2020), this great diversity is reflected in the morphological variation within each life stage. The
genus comprises numerous species that have been documented as ectoparasites of insects across
multiple orders (Wirth, 1956; Tokunaga and Murachi, 1959). Forcipomyia (Trichohelea) Goet-
ghebuer, 1920 has 61 species in total, and 13 species with neotropical distribution (Borkent and
Dominiak, 2020). Out of those, only two species have been documented in Brazil (Santarém
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and Felippe-Bauer, 2021). The subgenus is an important group of insect ectoparasites, with
records of parasitism in Diptera, Coleoptera, Lepidoptera, Megaloptera, Neuroptera, Odonata,
and Orthoptera (Wirth and Messersmith, 1971; Debenham, 1987).

The interaction between Ceratopogonidae and arachnids (Arachnida) has been poorly observed
and studied, and there are few records of kleptoparasitism documented in spiders (Araneae)
(Sivinski et al., 1999; Marshall et al., 2015; Gillung and Borkent, 2017). There are two records of
ectoparasitism of Forcipomyia in spiders: Forcipomyia (Trichohelea) araneivora Clastrier and
Legrand (1991) and Forcipomyia sp. (Clastrier and Legrand, 1991). The sole species known to
exhibit ectoparasitism in harvestmen (Opiliones) is Forcipomyia (Trichohelea) opilionivora (Lane,
1947), although Cokendolpher (1993) recorded ‘Forcipomyiinae’ specimens biting Gagrellula
ferruginea Loman, 1902 and Nelima nigricoxa Sato & Suzuki, 1939 in Japan. Some photographic
records of arachnids with ectoparasitic biting midges can be found on digital platforms such as
iNaturalist and Flickr, but these records only allow for the identifications of the biting midges
at the family or genus level. Lane (1947) described F. (T.) opilionivora based on a solitary
specimen that was collected biting the leg of a harvestman belonging to the family ‘Phalangidae’
[sic] (= Phalangiidae) in the state of Sdo Paulo, Brazil. However, Lane (1947) did not specify
the harvestman species that was being parasitized. While Phalangiidae is predominantly found
in the Afrotropics and Palearctics, certain species have been documented in North America.
Among them, a few exhibit a wide distribution and are also found in Europe. According to
Cokendolpher and Holmberg (2018), no members of this family are native to Mexico, Central and
South America, or the Caribbean, although there have been records of introduced or misplaced
species. Probably, the host classification in the interaction described by Lane (1947) corresponds
to Sclerosomatidae (Cokendolpher and Mitov, 2007), specifically in the subfamily Gagrellinae,
which is now recognized as the taxonomic placement for the Neotropical species previously
assigned to Phalangiidae (Crawford, 1992).

2. Material and Methods

The harvestman specimen was collected through active collecting in Parque Nacional do Ita-
tiaia, Travessia Ruy Braga, Itatiaia, Rio de Janeiro, Brazil, at the coordinates S22°26'7.1”
W44°37'32.6", altitude, 1207 m, on April 9th, 2019, by CCD Corréa. The ceratopogonid speci-
men was observed in laboratory and later removed. It was preserved in 96 % ethanol, subsequently
cleared, dissected, and mounted on microscope slides using Euparal. The specimen was deposited
in the Colecao Entomolégica do Museu Nacional / Universidade Federal do Rio de Janeiro (MNRJ
#50014). The harvestman was fixed in 96 % alcohol and deposited in the Cole¢do de Artrépodes
Terrestres / Universidade do Estado do Rio de Janeiro (UERJ A0285). The images were captured
using a Leica M205C stereoscopic microscope with FusionOptics digital camera and edited using
Adobe Photoshop®.

3. Results

The interaction between the ectoparasite and its host was photographed in the field (Fig. 1). The
ceratopogonid specimen, F. (T.) opilionivora, was identified among the Neotropical species of the
subgenus based on the following characteristics: costal vein length approximately two-thirds of
total wing length, and tarsal claws simple (Fig. 2A-C) (Marino and Spinelli, 2004). The specimen
was biting the femur I of the harvestman, and its removal from the host proved to be challenging. In
addition to the type locality in Sdo Paulo, a new locality record for F. (T.) opilionivora was reported
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in the state of Rio de Janeiro. The host specimen, a female of Holcobunus nigripalpis Roewer,
1910, was identified by its eye mound with low spines, femur I longer than body, background body
color yellow with rounded black spots on posterolateral borders of the opisthosoma (typical of
females; Fig. 2D), and a considerably faint median stripe (usually present in males; Tourinho and
Kury (2001); Tourinho ef al. (2015)). The host is a gagrelline (Sclerosomatidae) commonly found
in the Atlantic Forest of southeast Brazil, with documented records in several states; Minas Gerais
(Rio Preto), Rio de Janeiro (Guapimirim, Nova Friburgo, Petrépolis, Resende, Silva Jardim and
Teres6polis), and Sao Paulo (Santos and Sales6polis) (Tourinho and Kury, 2001; Tourinho et al.,
2015). This is the first record of H. nigripalpis in Itatiaia, located in the state of Rio de Janeiro.

A) B)

Figure 1. Forcipomyia (Trichohelea) opilionivora (Lane, 1947) biting Holcobunus nigripalpis Roewer, 1910. A
— Habitus view with a red circle highlighting the ceratopogonid; B — Enlarged view of Forcipomyia (Trichohelea)
opilionivora biting the leg of Holcobunus nigripalpis. Scale bars: (A) 1 mm, (B) 0.3 mm.

Figure 2. Forcipomyia (Trichohelea) opilionivora (Lane, 1947): A — Abdomen and terminalia, ventral view; B —
Antenna; C — Wing. Holcobunus nigripalpis Roewer, 1910: D — Habitus, dorsal view. Scale bars: (A, B) 0.2 mm,
(C) 0.3 mm, (D) 1 mm.
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4. Discussion

Previous records of Ceratopogonidae acting as ectoparasites of harvestmen were associated with
species belonging to the Gagrellinae or Leiobuninae subfamilies, within the family Sclerosomati-
dae (Lane, 1947; Cokendolpher, 1993). These species are distinguished by their long and very
delicate legs. Some of these ectoparasitic species have only been described based on a single
specimen and record, highlighting the limited number of specialists in Ceratopogonidae compared
to the vast species diversity within the family. We rediscovered and provided a photographic
record of the ectoparasitic relationship between F. (T.) opilionivora and a harvestman, 75 years
after its original description. We also provided a new distribution record for the species.

5. Acknowledgments

We thank the Instituto Chico Mendes de Conservagdo da Biodiversidade (ICMBio) and Parque
Nacional do Itatiaia for granting collection permissions and providing field work support. This
research was sponsored by the Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior -
Brasil (CAPES; Finance Code 001, Aditivo emergencial ao Auxilio N®0721/2018). We would
also like to acknowledge the support of PPGZoo, the Programa PROEX; by Fundagdo Carlos
Chagas Filho de Amparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ; E-26 /200.083/2019,
Apoio Emergencial ao Museu Nacional, to LHGA; E-26/210.297/2021, Apoio a Conservagao da
Biodiversidade: Colegdes Bioldgicas RJ COLBIo and E-26/211.859/2021, E-26/211.859/2021
to ACM); and the Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq) for
providing the research fellowship (316810/2021-5), to LHGA. CCDC would like to thank CNPq
(142460/2019-2) and FAPERJ (201.657/2021) for the PhD scholarships.

6. Conflict of interest

The authors declare that they have no conflict of interest.

References

Borkent A. Ceratopogonidae (Biting midges, Purrujas), In: Manual of Central America Diptera:
Volume 1. Brown BV, Cumming JM, Wood DM, Woodley, NE, Zumbado MA (Eds.), NRC
Research Press, Ontario, Canada, 407—435, 2009.

Borkent A, Dominiak P. Catalog of the biting midges of world (Diptera: Ceratopogonidae),
Zootaxa, 4787(1): 1-377, 2020.
doi: 10.11646/zootaxa.4787.1.1

Borkent A, Spinelli GR. Neotropical Ceratopogonidae (Diptera: Insecta), Aquatic Biodiversity in
Latin America (ABLA), Volume 4, Pensoft, Sofia-Moscow, Russia, 2007.

Clastrier J, Legrand J. Forcipomyia (Trichohelea) araneivora n. sp. Ectoparasite d’une aragnée
habitant les nimba en Guinée (Diptera, Ceratopogonidae; Araneae, Araneidae), Revue Frangaise
d’Entomologie (Nouvelle Serie), 13(4): 155-158, 1991.

Cokendolpher JC. Pathogens and parasites of Opiliones (Arthropoda: Arachnida), Journal of
Arachnology, 21(2): 120-146, 1993.
URL: https://www.jstor.org/stable/3705822

Universitas Scientiarum:247-255

http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum


http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum

Dias-Corréa et al.

251

Cokendolpher JC, Holmberg RG. Harvestmen of the family Phalangiidae (Arachnida, Opiliones)
in the Americas, Lubbock, TX: Museum of Texas Tech University, 2018.
doi: 10.5962/bhl.title. 156873

Cokendolpher JC, Mitov P. Chapter 9. Natural Enemies, In: Harvestmen: The Biology of Opiliones.
Pinto-da-Rocha R, Machado G, Giribet G (Eds.), Harvard University Press, Massachusetts,
USA, 339-373, 2007.

Crawford RL. Catalogue of the genera and type species of the harvestman superfamily Phalan-
gioidea (Arachnida), Burke Museum Contributions in Anthropology and Natural History, 8:
1-60, 1992.

Debenham ML. The biting midges genus Forcipomyia (Diptera: Ceratopogonidae) in the
Australasian Region (exclusive of New Zealand). I. Introduction, key to subgenera and the
Thyridomyia and Trichohelea groups of subgenera, Invertebrate Taxonomy, 1: 35-119, 1987.
doi: 10.1071/1T9870035

Gillung JP, Borkent CJ. Death comes on two wings: a review of dipteran natural enemies of
arachnids, Journal of Arachnology, 45(1): 1-19, 2017.
doi: 10.1636/JoA-S-16-085.1

Lane J. A biologia e taxonomia de algumas espécies dos grupos Forcipomyia e Culicoides
(Diptera, Ceratopogonidae) (Heleidae), Arquivos da Faculdade de Higiene e Saiide Piiblica da
Universidade de Sdo Paulo, 1(1): 159-170, 1947.
doi: 10.11606/issn.2358-792X.v1ilp159-170

Marino PI, Spinelli GR. Descriptions of the Patagonian species of the subgenus Trichohelea of
Forcipomyia, with a key to the Neotropical species (Diptera: Ceratopogonidae), Journal of
Natural History, 38(17): 2251-2262, 2004.
doi: 10.1080/00222930310001618895

Marshall SA, Borkent A, Agnarsson I, Otis GW, Fraser L, d’Entremont D. New observations on
a neotropical termite-hunting theridiid spider: opportunistic nest raiding, prey storage, and
ceratopogonid kleptoparasite, Journal of Arachnology, 43(3): 419-421, 2015.
doi: 10.1636/0161-8202-43.3.419

Santarém MCA, Felippe-Bauer ML. Brazilian species of biting midges (Diptera: Ceratopogo-
nidae), 2021.
URL: https://portal.fiocruz.br/documento/especies-de-maruins-do-brasil. Accessed on Septem-
ber 2022.

Sivinski J, Marshall S, Petersson E. Kleptoparasitism and phoresy in the Diptera, Florida Ento-
mologist, 82(2): 179-197, 1999.
doi: 10.2307/3496570

Tokunaga M, Murachi EK. Insects of Micronesia. Diptera: Ceratopogonidae, Insects of Micronesia,
12(3): 103-434, 1959.

Tourinho ALM, Kury AB. Notes on Holcobunus Roewer, 1910, with two new generic synonymies
(Arachnida, Opiliones, Sclerosomatidae), Boletim do Museu Nacional, 461: 1-22, 2001.

Universitas Scientiarum:247-255

http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum


http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum

252 Ectoparasitic biting midges of harvestmen

Tourinho ALM, Pinto-da-Rocha R, Bragagnolo C. Taxonomic notes on Holcobunus Roewer, 1910,
with descriptions of three new species, and new records for Holcobunus nigripalpis Roewer,
1910 (Opiliones: Eupnoi: Sclerosomatidae), Zootaxa, 4027(3): 425-436, 2015.
doi: 10.11646/zootaxa.4027.3.6

Wirth WW. New species and records of biting midges ectoparasitic on Insects (Diptera, Heleidae),
Annals of the Entomological Society of America, 49: 356-364, 1956.
doi: 10.1093/aesa/49.4.356

Wirth WW, Messersmith DH. Studies on the genus Forcipomyia. 1. The North American parasitic
midges of the subgenus Trichohelea (Diptera: Ceratopogonidae), Annals of the Entomological
Society of America, 64: 15-26, 1971.
doi: 10.1093/aesa/64.1.15

Universitas Scientiarum:247-255 http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum


http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum

Dias-Corréa et al. 253

Redescubrimiento de Forcipomyia (Trichohelea) opilionivora (Lane, 1947) (Diptera,
Ceratopogonidae) en Brasil después de 75 afios

Resumen: La especie Forcipomyia (Trichohelea) opilionivora (Lane, 1947) (Diptera, Cerato-
pogonidae) fue redescubierta en el estado de Rio de Janeiro, Brasil, 75 afios después de su
descripcion original. Este estudio tuvo como objetivo investigar la relacion ectoparasitaria
entre F. (T.) opilionivora y su hospedero, y documentar su presencia, la cual fue registrada de
manera fortuita durante la recoleccién de especimenes de opiliones en el Parque Nacional do
Itatiaia en el estado de Rio de Janeiro, Brasil. Después de la recoleccién, ambos especimenes
fueron sometidos a documentacién fotografica y preservados para su posterior examen. Este
estudio presenta el primer registro fotografico de la relacién ectoparasitaria entre F. (7)
opilionivora y un opilidn, arrojando luz sobre una interaccién poco estudiada. El espécimen
hospedero fue identificado como una hembra de Holcobunus nigripalpis Roewer, 1910 (Opil-
iones, Sclerosomatidae), una gagrellina cominmente encontrada en la Mata Atladntica del
sureste de Brasil. Los registros previos de ectoparasitismo entre Ceratopogonidae y opiliones
se limitaban al nivel de familia (especificamente especies de Sclerosomatidae, en particular
Gagrellinae o Leiobuninae). Sin embargo, hasta ahora no se habia identificado ninguna
especie de hospedero especifica. El redescubrimiento de F. (T.) opilionivora, junto con la
identificacion de su hospedero, aborda una brecha significativa en nuestro conocimiento
sobre la biologia y distribucién de esta especie y proporciona informacion valiosa sobre las
complejas relaciones entre las beatillas y los ardcnidos. Este estudio enfatiza la necesidad de
seguir investigando la biologia de estas especies ectoparasiticas y subraya la importancia de
documentar y estudiar interacciones menos conocidas dentro de los ecosistemas.

Palabras Clave: Mata Atlantica; Beatillas; Brasil; Ectoparasitismo; Opiliones.
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Redescoberta de Forcipomyia (Trichohelea) opilionivora (Lane, 1947) (Diptera, Cerato-
pogonidae) no Brasil apés 75 anos

Resumo: A espécie Forcipomyia (Trichohelea) opilionivora (Lane, 1947) (Diptera, Cerato-
pogonidae) foi redescoberta no estado do Rio de Janeiro, Brasil, 75 anos apds sua descri¢ao
original. Este estudo teve como objetivo investigar a relacdo ectoparasitica entre F. (T.) opil-
ionivora e seu hospedeiro, e documentar sua ocorréncia, que foi registrada de forma fortuita
durante a coleta de espécimes de opilides no Parque Nacional do Itatiaia, no estado do Rio
de Janeiro, Brasil. Apds a coleta, ambos os espécimes foram submetidos a documentacao
fotografica e preservados para posterior exame. Este estudo apresenta o primeiro registro
fotografico da relagdo ectoparasitéria entre F. (7.) opilionivora e um opilido, lancando luz
sobre uma interacao pouco estudada. O espécime hospedeiro foi identificado como uma
fémea de Holcobunus nigripalpis Roewer, 1910 (Opiliones, Sclerosomatidae), uma gagrel-
lina comumente encontrada na Mata Atlantica do sudeste do Brasil. Registros anteriores
de ectoparasitismo entre Ceratopogonidae e opilides estavam limitados ao nivel de familia
(espécies de Sclerosomatidae, especificamente Gagrellinae ou Leiobuninae). No entanto,
nenhuma espécie hospedeira especifica havia sido identificada até agora. A redescoberta de
F. (T.) opilionivora, juntamente com a identificacdo de seu hospedeiro, aborda uma lacuna
significativa em nosso conhecimento sobre a biologia e distribui¢cdo dessa espécie e fornece
informacao valiosa sobre as intricadas relagcdes entre mosquitos-pélvora e aracnideos. Este
estudo enfatiza a necessidade de investigacOes adicionais sobre a biologia dessas espécies
ectoparasitas e destaca a importancia de documentar e estudar interacdes pouco conhecidas
dentro dos ecossistemas.

Palavras-chave: Mata Atlantica; Mosquitos-p6lvora; Brasil; Ectoparasitismo; Opilides.
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