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Abstract
Thick-headed flies (Conopidae) are a family of Diptera with species that are endoparasitoids of bees and aculeate 

wasps. Physoconops is represented by 64 species in the Neotropical and Andean regions and distributed in many 
countries. Only 3 species have been described for Chile, specifically from the northern area. In this work, a new species 
from the Valdivian evergreen forest, Physoconops tentenvilu n. sp., is described and a new key for the Chilean species 
is provided. In addition, P. tentevilu represents the southernmost record of this genus in Chile. Morphological aspects 
are discussed, as well as hosts and distribution gaps for the Chilean Physoconops species.

Keywords: Bee host; Hotspot; Mapuche myth; Megachile; Valdivian evergreen forest

Resumen
Las moscas de cabeza ancha (Conopidae) son una familia de Diptera cuyas especies son parasitoides de abejas y 

avispas. Physoconops se encuentra representado por 64 especies en las regiones Neotropical y Andina, distribuidas en 
varios países. Solo 3 especies han sido registradas para Chile, especialmente para la zona norte del país. En este trabajo, 
se describe una especie nueva del bosque valdiviano siempreverde, Physoconops tentenvilu n. sp., y se presenta una 
nueva clave taxonómica para los representantes chilenos de este género. Además, P. tentenvilu representa el registro 
más austral conocido para este género en Chile. Se discuten aspectos morfológicos, así como los huéspedes y vacíos 
distribucionales para las especies chilenas de Physoconops.

Palabras clave: Huésped abeja; Punto caliente; Mito mapuche; Megachile; Bosque valdiviano siempreverde
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Introduction

Thick-headed flies (Diptera: Conopidae) are composed 
for 863 species worldwide (Stuke, 2017). This family is 
known due to their endoparasitoid behavior mainly on 
aculeate Hymenoptera, although the genus Stylogaster 
Macquart can also parasitize cockroaches and crickets 
(Freeman, 1966; Gibson & Skevington, 2013; Lopes, 
1937; Marshall, 2012; Skevington et al., 2010; Stuke, 
2017; Woodley & Judd, 1998). The female has a terminalia 
adapted for engaging bees or wasps and clasping the 
abdominal tergites of the host for oviposition (Smith, 1966). 
In order to do this, surveillance sites to detect possible 
hosts are used by females to assault bees or wasp with their 
in-flight attack system (Freeman, 1966; Marshall, 2012; 
Stuke, 2017). Other activities as pollination or hill toping 
behavior have been less studied in this family (Kendall & 
Solomon, 1973; Marshall, 2012; Skevington et al., 2010).

From all biogeographical regions, the Neotropical and 
Andean have more species described to date (221 species; 
Stuke, 2017). Almost all subfamilies are represented, 
except for Notoconopinae and Palaeomyopinae (Stuke, 
2017). The most diverse subfamilies are Zodioninae, 
Stylogastrinae and Conopinae with 39, 73 and 96 species, 
respectively (Stuke, 2017). In this last subfamily, Conops 
Linnaeus, Physocephala Schiner and Physoconops Szilady 
are the most diverse genera (Stuke, 2017). The latter is 
composed of 64 species distributed mainly in the Nearctic 
and Neotropics and only 2 species are described from the 
Oriental region (Skevington et al., 2010; Stuke, 2017). 
Physoconops presents high richness with 57 species 
distributed from Mexico to northern Chile and central 
Argentina (Gibson et al., 2014; Stuke, 2017). Species of 
this genus have been studied in part by Kröber (1915, 
1927), describing many species under the genus Conops. 
Camras (1955, 1957) described new species and provided 
taxonomic notes for other species. In addition, Stuke and 
Skevington (2007) provided a key for several species in 
Costa Rica, although many of them are present in other 
Neotropical countries. The hosts for many species are 
poorly recorded and restricted to Megachile Latreille 
bee species (Stuke, 2017; Stuke & Cardoso, 2013). 
The southernmost record for South America belongs 
to Physoconops rufipennis (Macquart), which has been 
reported for the Río Negro Province in Argentina (Gibson 
et al., 2014). Chile is poor in species compared to Argentina 
(Gibson et al., 2014; Stuke, 2017) and these have been 
recorded mainly in northern Chile (Kröber, 1915, 1927; 
Stuardo, 1946). Only 3 species have been previously 
mentioned: P. costatus (Fabricius), P. gracilis (Williston) 
and P. magnus (Williston) (Kröber, 1915, 1927; Reed, 

1888; Stuardo, 1946; Stuke, 2017). The natural history or 
biology has never been described and represents one of 
the most poorly studied families of Diptera in Chile. This 
work is aimed to describe a new species of Physonocops 
from the Valdivian evergreen forest in southern Chile. 
In addition, we provide a checklist, new records, and a 
pictorial key for identification of all Physoconops species 
recorded for Chile.

Materials and methods

A review of the Physoconops was based on material 
deposited in collections from the following institutions: 
Instituto de Entomología, Universidad Metropolitana 
de Ciencias de la Educación, Santiago, Chile (UMCE); 
Ernesto Krahmer collection, Universidad Austral de Chile, 
Valdivia, Chile (UACH); Zoology Museum, Universidad 
de Concepción, Concepción, Chile (MZUC); and 
Universidad de Tarapacá, Arica, Chile (UTA). In addition, 
electronical records from the “Moscas Florícolas de Chile” 
Citizen Science Project (CSP) were obtained and deposited 
in a figshare repository database. From UACH, a couple 
of thick-headed flies were assigned to the genus studied 
using the keys of Camras (1955), Kröber (1915), and Stuke 
and Skevington (2007). The description of the new species 
follows the terminology proposed by Cumming and Wood 
(2017). Measurements were taken with a 1-mm precision 
ruler in the objective of a Leica S6 D microscope. Total 
length was measured from the head to the end of terminal 
tergite and wing length was measured from the base to 
the apex. Photographs were taken with a Nikon D7200 
camera, equipped with AF-S DX Micro-NIKKOR 40mm 
f/2.8G and extension tubes.

Contents of each label are enclosed within double 
quotation marks (“ ”) and individual lines of information 
are separated by a single slash (/). Square brackets ([ ]) 
add information on specimen condition and repository 
collection. Original descriptions and images were used to 
diagnose the new species and to build the identification 
key. Distribution maps of the Physoconops species were 
created with ArcGIS v.10.4.1 (ESRI 2017).

Other acronyms of collections used were: AMNHN - 
American Museum of Natural History, New York, USA; 
SEMC - University of Kansas, Snow Entomological 
Museum, Lawrence, USA; UZMC - University of 
Copenhagen, Zoological Museum, Copenhagen, Denmark. 
The abbreviations used in this catalogue are: A: adult; 
cat.: catalog; desc.: description; distribution: geographic 
distribution; F: female; Fig(s).: figure(s); HT: holotype; 
References: references; ST: syntype; syn.: synonyms; T: 
type.
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Results

Conopidae Latreille, 1802
Conopinae Latreille, 1802
Physoconops Szilady, 1926
Physoconops (Aconops) costatus (Fabricius, 1805), Fig. 1
Conops costata Fabricius 1805: 175.

Taxonomic summary
Type locality: America meridionali (T A UZMC).
Global distribution: Nearctic (USA) and Neotropical 

(Argentina, Brazil, Colombia, Paraguay, Venezuela and 
Chile).

References: Fabricius, 1805:175 (desc.); Kröber, 
1915:141 (desc. & key); Reed, 1888:301 (cat.); Stuke, 
2017:109 (cat.).

Material examined and distribution. No specimens 
were reviewed.

Remarks
This species only appears mentioned in the catalogs 

of Reed (1888) and Stuke (2017). Host(s) unknown. Most 
likely, this species is not distributed in Chile.

Physoconops (Pachyconops) gracilis (Willinston, 1885), 
Figs. 2-4
Conops gracilis Williston, 1885: 377-378.

Taxonomic summary
Type locality: Arizona, USA (HT F SEMC)
Global distribution: Nearctic (USA) and Neotropical 

(Brazil, Colombia, Mexico and Chile).

References: Kröber, 1915:137 (desc. & key); Kröber, 
1927:140 (key); Stuardo, 1946:130 (cat.); Stuke, 2017:112 
(cat.); Williston, 1885:377-378 (desc.).

Material examined and distribution. Arica and 
Parinacota: mouth of the Lluta River, April-04-1924, Leg. 
H. Vasquez C. (UTA); Arica (Kröber, 1915) (Fig. 5).

Remarks
The natural history of this species is unknown. Possibly, 

Chile is the most southern limit of its distribution. Host(s) 
unknown. 

Physoconops (Pachyconops) magnus (Willinston, 1892), 
Figs. 6-8
Conops magnus Williston, 1892:43.

Taxonomic summary
Type locality: Chapada do Guimarães, Mato Grosso, 

Brazil (ST 6 F AMNHN).
Global distribution: Neotropical (Brazil, Mexico and 

Chile).
References: Kröber, 1915:124 (desc. & key); Kröber, 

1927:139 (key); Stuardo, 1946:130 (cat.); Stuke, 2017:114 
(cat.); Willinston, 1892:43 (desc.).

Material examined and distribution. Arica and 
Parinacota: Lluta, no date, Leg. Etcheverry (IEUMCE); 
valle de Lluta, km 14, Mar-1970, Leg. G. Díaz P. 

Figure 1. Physoconops costatus in lateral view. Scale not 
available. Photo by Jeff Skevington.

Figures 2-4. Physoconops gracilis. 2) Lateral view, male; 3) head 
and antenna details, male, and 4) wing, male.
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(UTA); Poconchile, Jan-8-1996, Leg. J.C. Caro (MZUC); 
Mollepampa, Valle de Lluta, km 41-42, Jan-26-1969, Leg. 
J. Acuña (UTA); valle de Lluta, km 40-45, Feb-9-1969, 
Leg. R. Cortés (UTA); valle de Lluta, Feb-7-1986, Leg. 
D. Bobadilla (UTA); Azapa, Mar-2-1968, Leg. Etcheverry 
(IEUMCE); Valle de Camarones, Feb-4-1971, Leg. N. 
Hichins (UTA) (Fig. 5).

Remarks
The natural history is little known. One specimen 

was seen in Poconchile, Lluta Valley, attacking Xylocopa 
bees in agricultural lands (Mar-28-2018). This species 
was observed using the valleys where human activities 
are principally crops (i.e., alfalfa), which provided floral 
resources for native bees and wasps. In this habitat, we 
observed a single female occupying both fences as well as 
shrub branches to rest and prepare the fly-attack system. In 
20 minutes, this female fly attacked 2 Xylocopa attaching 
for 3 and 6 seconds respectively. Bees fight with fly to 
avoid the parasitism. A third case of attack was avoided by 
another bee. Due to the large size of this thick-headed fly 
species, we suggest that Xylocopa could be its host. The 
female was not captured. In addition, Arica and Parinacota 
Region could be the southernmost limit of its distribution. 

Physoconops tentenvilu n. sp. Barahona-Segovia

Figs. 9-13
http://zoobank.org/urn:lsid:zoobank.org:act:36D6E6E4- 
FACE-412C-BD0A-31120BA64996

Diagnosis. Head, thorax and abdomen reddish-brown; 
postpronotal lobe with white pollinosity; halters yellow 
and legs yellow with tarsi dark brownish (Figs. 9-10).

Figure 5. Distribution map of Chilean Physoconops species

Figures 6-8. Physoconops magnus. 6) Lateral view, male; 7) head 
and antenna, male, and 8) wing, male.
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Description: length: 12.7 mm; width: 3.5 mm (head) 
and 4.1 mm (thorax); wing: 13 mm.

Male. Head: reddish-brown. Eyes dark brown without 
ommatrichia; with a hind white fascia pollinosity in 
parafascia and posterior edge of the eyes. Vertex with 
several (10-12) black postocellar setae. Occiput dark brown 
with short and black bristles. Scape, pedicel and flagellum 
brown; pedicel 1.5 times longer than scape, and flagellum 
1.5 times longer than pedicel. Pedicel with some short dark 
brown bristles on dorsal and anterior margins. Flagellum 
with 4 flagellomeres, the first enlarged and 5 times longer 
than others. The second article as long as the third. The 
final article of flagellum is slender in the posterior part 
(Fig. 12). Frons dark brown to rufous in the middle with 
lateral and upper black parts without hairs; wrinkled and 
concave frons in the middle before the vertex (Figs. 12, 
13). Ocellar triangle black; ocelli blackish. Facial carina 
light brown; gena and postgena blackish with 1/3 height 
of the eye (Fig. 12); labrum and proboscis blackish-brown; 
Palp Brownish. Thorax: Postpronotal lobe reddish-brown 
with white pollinosity in the upper part and 5 black setae. 
Mesonotum completely reddish-brown with multiple and 
irregularly distributed setae; supra-alar area reddish-brown 
with 6 setae in upper part (in a same line) and 7 setae in the 
middle and lower parts irregularly distributed (Figs. 9, 10). 
Scutellum reddish-brown. Proepisternum, anepisternum, 
katepisternum, anepimeron, katatergite, anatergite and 
meron reddish-brown (Figs. 9, 10); posterior anepisternum 
with pale brown fringe. Katepisternum with few black 
setae in the middle; anterior and posterior spiracle dark 
red without pollinosity or setae around them (Fig. 12). 
Legs: trochanters and coxae of all legs are reddish-black. 
Trochanters of fore legs enlarged compared to mid and 
hind legs. Femora and tibiae orange with several short 
and black bristles. Anterior part of femora yellow near 
trochanter. The density of bristles increases in the posterior 
part of tibiae. Tarsi black with several black setae; claws 
blackish. Wings: basal C vein is dark brown with several 
short and blackish bristles; The R4+5, M1, CuA1, CuA2, A1, 
M4 veins and r-m and dm-cu cross veins are totally dark 
brown or at least the half; R2+3 vein is completely yellow. 
The bc, c, sc, br, bm and r1 cells are yellow and cover 
completely with blackish microtrichia; r2+3 cell yellow 
in ¾ parts and blackish microtrichia, and with ground 
black color and microtrichia of the same color in the apex 
forming a strong black line; r4+5 cell present ground black 
color and microtrichia of the same color in the anterior part; 
posterior part of r4+5 cell is hyaline; spurious vein lightly 
visible; the dm, m4 and cup cells are hyaline with black 
microtrichia. Knob and stem of halters are yellows and the 
base of this is dark brown (Fig. 11). Abdomen: Tergites 
1-6 and sternites 1-7 with reddish-dark brown. Tergite 1 
with several and brownish large bristles. Tergite 2 is larger 

than others. Posterior tergites with brownish medium size 
bristles (Figs. 9, 10). Genitalia: not detached. Epandrium 
and cerci dark brownish expanded ventrally with long 
brownish microtrichia distributed heterogeneously on 
dorsal side (Fig. 9). 

Female. Length: 12.4 mm; width: 3.4 mm (head) and 
4.1 mm (thorax); wing: 12.9 mm. Similar to male except 
for the the height of the gena, which is half of the eye 
height. Ventral genital plate reddish-dark brown; sternite 
6 with long brownish bristles in distal portion; syntergite 
8+9 with brownish medium size bristles and sternite 8 with 
short and brownish bristles. Cerci dark brownish densely 
pilosity (Fig. 10).

Taxonomic summary
Holotype: male, in excellent condition, found in Ernesto 

Krahmer’s collection from UACH and finally deposited in 
the Museo Nacional de Historia Natural de Chile (MNNC) 
with the following labels: “Santo Domingo, Valdivia / Oct-
22-1987 / Leg. E. Krahmer”; “Holotypus / Physoconops 
tentenvilu / spec. nov. ♂ / det. Barahona-Segovia 2019” 
[red]. Paratype: female, in excellent condition, found in 
the Ernesto Krahmer’s collection from UACH and finally 
deposited in the MNNC with the following labels: “Santo 
Domingo, Valdivia / Oct-22-1987 / Leg. E. Krahmer”; 
“Holotypus / Physoconops tentenvilu / spec. nov. ♀ / det. 
Barahona-Segovia 2019” [yellow].

Type locality: Chile: Valdivia Province, Santo 
Domingo river.

Etymology: the specific epithet “tentenvilu” is related 
to Ten Ten-Vilú or Trentren Vilú (from the native 
Mapudungun language Trengtrengfilu: Trengtreng a name, 
and filu "snake"). This name is assigned to this species due 
to the enlarged form that reminds us of this Mapuche god.

History: Ten Ten-Vilú is the native god of the 
Mapuche people and represents the Earth (or Wallmapu 
in Mapudungun) and fertility of the woods and land. It 
is considered a protector spirit of the flora and fauna, 
and lord of the volcanos, according to Mapuche myths. 
This snake spirit is the son of Antü, a Pillan spirit of 
the Mapuche religion. Ten Ten-Vilú fought against Cai 
Cai-Vilú (currently, represented by a Chilean stonefly, 
Diamphipnoa caicaivilu [Vera, 2017]), another Mapuche 
god, since the latter flooded the earth when the human 
beings did not thank the sea enough for all the food he 
provided. Ten Ten-Vilú saved the humans and animals 
from drowning and ordered the earth to increase in height 
in order to avoid their death. 

Distribution: from Icalma, La Araucanía region 
(-38.798108, -71.313450; CSP: https://figshare.com/
s/24866642ae2689ce6833) to Valdivian evergreen forest, 
Valdivia, Los Ríos region, Chile (-39.903358, -73.177680; 
Fig. 5). 
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Remarks
From a biogeographic view, the Valdivian evergreen 

forest belongs to the Subantarctic subregion (Andean 
region), which extends from Valdivia to the Aysén 
Cordillera (Morrone, 2015). According to Smith-Ramírez 
et al. (2004), Valdivian evergreen forest extends for 250 
km from the Toltén river (40º50’ S) to the south of the 
Llico river (41º30’ S) with a maximum altitude of 1,048 
m in the Cordillera Pelada; rainfall varies from 4,000-

5,000 mm and minimum and maximum mean temperature 
are 7.4 and 17.4 ºC, respectively. It is mainly characterized 
by the presence of Nothofagus Blume species and 
Aextoxicum punctatum Ruiz & Pav., and several other 
tree species (Smith-Ramírez, 2004). Native bee species 
that may represent the potential hosts of P. tentenvilu n. sp. 
reach 150 species (Montalva & Ruz, 2010). In addition, P. 
tentenvilu is the most austral species of his genus in Chile 
and the first record in the Valdivian evergreen forest.

Figures 9-13. Physoconops tentenvilu. 9) Lateral view, male; 10) lateral view, female; 11) wing, female; 12) head, antenna and thorax 
details, female, and 13) frontal view of head, male.

Identification key for Chilean Physoconops. 
1. Large size species (more than 20 mm) and body entirely black (Fig. 6)  . . . . . . . . . . . . . . . .                 P. magnus (Willinston)
1'. Medium size species (up 20 mm) and body with other colors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
2. Mesonotum black; pleura, anepisternum, katepisternum, anatergite, katatergite and meron with pale white color; frons 
reddish (Fig. 1)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                 P. costatus (Fabricius)
2'. Mesonotum entirely or partially reddish-brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                       3
3. Bright reddish-brown species with gold maculae in pleura, postpronotal lobe and scutellum, gold schiller so intense 
that the abdomen appears golden yellow, without a trace of black; head reddish-yellow (Fig. 2)  . . . . . . . . . . . . . . . . . .                 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. gracilis (Williston)
3'. Dark reddish-brown species without golden or other color maculae or marked; head dark-brown (Figs. 9, 10)  . . . .   
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. tentenvilu Barahona-Segovia n. sp.
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Discussion

Physoconops tentenvilu represents the southernmost 
species record of this genus in Chile. Its morphological 
appearance is similar to other Neotropical Physoconops 
species described (Kröber, 1915, 1927; Stuke & 
Skevington, 2007), except for the the reddish-brown 
body, including the head, whitish pollinosity in parafascia, 
posterior margin of the eyes and postpronotal lobe, and the 
femora and tibiae are completely yellow. It is likely that 
P. tentenvilu Barahona-Segovia is one of the few species 
that inhabit the temperate forest in southern Chile, which 
has great biodiversity and is considered a hotspot (Myers 
et al., 2000). The natural history of this species, as well 
as of almost all Neotropical and Andean species of this 
genus, is unknown. 

Physoconops is recognized for parasitizing the bee 
genus Megachile (Stuke, 2017; Stuke & Cardoso, 2013). 
In the distribution area where this thick-headed fly species 
has been recorded, there are only 4 Megachile species: 
M. euzona Pérez, 1899; M. pollinosa Spinola, 1851; M. 
semirufa (Sichel, 1857) and M. zaptlana (Cresson, 1878) 
(Montalva & Ruz, 2010). However, another 146 species of 
native bees are present in the same area and the potential 
hosts could be more (Montalva & Ruz, 2010). In addition, 
P. magnus showed the first field observation evidence of 
the potential host of this species, but for other Chilean 
species there is no information about the reproductive 
biology, habitat use or other ecological information. 

Distribution for almost all thick-headed fly species 
present in Chile is little known and only a few studies have 
been developed on this subject. For example, Aubertin 
and Malloch (1933), in their review of the Diptera from 
Patagonia and southern Chile did not record any species 
of Physoconops in temperate forests. Other contributions 
in this aspect in Chile have been addressed through citizen 
science in other species to obtain new records and habitat 
information. Recently, Barahona-Segovia et al. (2017, 
2018) rediscovered the rare Myopa metallica Camras in 
northern Chile, which provided a new distributional record 
and habitat description both in northern Chile as in the 
Mediterranean area. In this work, some new distributional 
records for P. magnus in Arica and Parinacota region 
are provided, as well as a brief habitat and behavioral 
description. The photographs provided here and the key 
for the Chilean species can be used in the future for 
other researchers to fill the distributional gaps and obtain 
new information in relation to the habitat or hosts. The 
morphological similarities of Physoconops with aculeate 
wasps may be confusing to citizen scientists and therefore, 
a photographic guide could possibly aid to recognize this 
species in the field. In conclusion, P. tentenvilu represents 

the southernmost Chilean species recorded to date and 
probably, one of the most austral records of this genus 
in Chile and southern South America temperate forests. 
Nevertheless, biological and distributional gaps for thick-
headed flies are still high, therefore integral methods to 
capture information are needed to fill these gaps.
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