
 

 

 

 

Systematics of the tribe Taeniapterini (Diptera: Micropezidae, 

Taeniapterinae) with a review of the genus Paragrallomyia Hendel 
 

 

 

 

by 

Gustavo Borges Ferro 

 

 

 

 

 

A Thesis  

presented to 

The University of Guelph 

 

 

 

In partial fulfilment of requirements 

for the degree of 

Doctor of Philosophy 

in 

Environmental Sciences 

 

 

 

Guelph, Ontario, Canada 

 

© Gustavo Borges Ferro, September, 2019 

 



 

ABSTRACT 

 

SYSTEMATICS OF THE TRIBE TAENIAPTERINI (DIPTERA: MICROPEZIDAE, 

TAENIAPTERINAE) WITH A REVIEW OF THE GENUS PARAGRALLOMYIA 

HENDEL 

 

Gustavo Borges Ferro       Advisors:   

University of Guelph, 2019     Dr. Stephen A. Marshall 

        Dr. Jeffrey H. Skevington 

 

This thesis updates the classification of the tribe Taeniapterini by investigating generic 

relationships and revising some of the generic definitions. First, a revision of the genus 

Cardiacephala Macquart is presented, with the synonymization of the genus 

Plocoscelus Enderlein, description of 15 new species (C. acuminata, C. aeruginosa, C. 

angularis, C. aspera, C. bulla, C. erugata, C. lobulosa, C. nicaraguensis, C. 

planivertex, C. rotunda, C. spinosa, C. umbra, C. velutinosa, C. venezuelensis and C. 

vitrata) and a redefinition of the genus, now including 31 species. Chapter 3 is a review 

of Paragrallomyia Hendel, including a new diagnosis of the genus along with a revision 

of the P. albibasis complex, resulting in the description of 12 new species (P. aequorea, 

P. bifurcata, P. brasiliensis, P. caliensis, P. citrina, P. colombiana, P. diminuta, P. 

ecuadoriensis, P. nodulosa, P. planitibia, P. quadrifurca and P. quaternaria). In this 

chapter, the genus Taeniaptera is also redefined to include one synapomorphic character 

of the distal distiphallus. Finally, a phylogeny of the tribe based on molecular data from 

genes 16s, 28s, CAD, COI and EF-1α is presented. The molecular phylogeny does not 

support the division of the subfamily Taeniapterinae into two widely used tribes and 

shows that current concepts of the genera Paragrallomyia Hendel and Taeniaptera 

Macquart do not reflect phylogeny. The morphology of the group is further discussed 

against the context of the new molecular evidence. 



 

PREFACE 

 

This thesis is divided into three manuscripts (Chapters 2, 3 and 4) with a general 

introduction and a conclusion provided as Chapters 1 and 5 and a comprehensive list of 

references compiled as Chapter 6. Separate introduction and methods sections for each 

manuscript chapter were maintained, as they refer to specific taxa or include different 

protocols. 

Chapter 2 treats the taxonomy of the ant-like flies Cardiacephala Macquart, 

published in Zootaxa 4429 (3): 401–458. Authors: Gustavo Borges Ferro and Stephen 

A. Marshall. 

Chapter 3 presents a review of Paragrallomyia Hendel and a revision of the P. 

albibasis complex. The manuscript is currently being prepared for submission. Authors: 

Gustavo Borges Ferro and Stephen A. Marshall. 

Chapter 4 is an update in the classification of the tribe Taeniapterini, where the 

monophyly of the tribe and some of its generic boundaries are tested using molecular 

data. This chapter is currently under preparation for submission. Authors: Gustavo 

Borges Ferro, Jeffrey H. Skevington, Stephen A. Marshall, Scott Kelso, Morgan D. 

Jackson and Nur Athiqah Md Yusof. 
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CHAPTER 1: GENERAL INTRODUCTION 

 

Micropezidae are relatively common flies of medium size (5-17mm), recognized 

mainly by the short anterior legs, veins R4+5 and M1+2 converging and absence of ocellar 

and vibrissae setae (Marshall 2010). This group of aproximately 700 species is currently 

divided into five subfamilies with the Taeniapterinae, mainly recognized by the strong 

vertical row of katepisternal setae, being the most diverse in number of species and 

predominantely of Neotropical distribution. Although relatively easy to find in nature 

and often well sampled in collections, most genera of this subfamily remain poorly 

defined and many species are still essentially unidentifiable (Marshall 2010; 2012). 

Adults of Taeniapterinae are mimics of wasps or ants, and often present striking 

courtship and displaying behaviour (see Chapter 2). Species are attracted to dung and 

usually can be found standing on leaf surfaces, moving their shortened fore legs towards 

the head, possibly imitating the movements of wasp antennae (Marshal 2010; 2012). 

Information about larval stages and larvae habitats are scarce (Fischer 1932; Steyskal 

1964; Albuquerque 1972) but known immature stages of some species are found in 

decaying vegetation such as banana stumps (Marshall, 2010). Several genera have been 

observed ovipositing in beetle burrows in fallen trees (Marshall, several references and 

photos), and this seems to be the most general habitat of both the Eurybatinae and 

Taeniapterinae. 

 

1.1: The tribe Taeniapterini  

 

 Cresson (1938) divided Taeniapterinae into two tribes based on the length of the 

wing anal cell, with the Rainieriini (Grallipezini, in Aczél 1951) comprising species 

with a short anal cell (CuA2 length subequal than A1+CuA2), and Taeniapterini 

comprising species with a long anal cell (CuA2 as long or longer than A1+CuA2). These 

tribes, defined entirely by one character, have long been suspected to be artificial but are 

nonetheless used as convenient working groups pending better resolution of the 

phylogeny of the family (Jackson et al. 2015). 

This thesis investigates the generic relationships of the tribe Taeniapterini, using 

the results of the Taeniapterini phylogeny by Jackson et al. (2015) as a starting point. 

Jackson et al. (2015) recognized the formerly speciose genus Taeniaptera Macquart 

sensu Steyskal (1968) as small monophyletic group, leaving the bulk of unresolved 
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species in the genus Paragrallomyia Hendel along with several other genera awaiting 

further investigation. 

 

1.2: Thesis objective  

 

 Update the classification of the tribe Taeniapterini and test its monophyly, first 

through alpha taxonomy and later by testing generic boundaries within the tribe using 

morphological and molecular data. 

 

CHAPTER 2: A REVISION OF THE NEOTROPICAL ANT-LIKE GENUS 

CARDIACEPHALA MACQUART, INCLUDING PLOCOSCELUS ENDERLEIN 

SYN. NOV. (DIPTERA: MICROPEZIDAE, TAENIAPTERINAE). 

 

Published in Zootaxa, 2018, 4429 (3): 401–458. https://doi.org/10.11646/zootaxa.4429.3.1 

 

A revision of the Neotropical ant-like genus Cardiacephala Macquart, including 
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ABSTRACT 

The Neotropical genus Cardiacephala Macquart (Diptera: Micropezidae, 

Taeniapterinae) is revised. Plocoscelus Enderlein is treated as a new junior synonym, 

and 15 new species (C. acuminata, C. aeruginosa, C. angularis, C. aspera, C. bulla, C. 

erugata, C. lobulosa, C. nicaraguensis, C. planivertex, C. rotunda, C. spinosa, C. 

umbra, C. velutinosa, C. venezuelensis and C. vitrata) are described. Plocoscelus nitidus 

Hennig is newly recognized as a synonym of C. camptomera, P. plurimaculatus Czerny 

is synonymized with C. arthritica (Wiedemann) and P. townsendi Cresson is 

synonymized with C. podagrica (Rondani). 

 

Key-words: Key, Nerioidea, new species, new synonym 

 

INTRODUCTION 

 

Cardiacephala Macquart (including Plocoscelus Enderlein) as defined here is a 

Neotropical genus of 31 relatively small (6–10 mm) species characterized by a pectinate 

arista and an abrupt swelling in the preapical portion of the mid and hind femora. 
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Species occur from Mexico to southern Brazil, mostly at lower elevations (from sea 

level to 1250 m). Adults are attracted to dung and are often seen conspicuously 

displaying on upper leaf surfaces. Species with known biologies develop in decaying 

vegetation such as banana stumps, and some species are common in disturbed 

environments or edge habitats. In contrast with most Taeniapterinae, which apparently 

mimic ichneumonid wasps, Cardiacephala species often resemble ants, sometimes even 

accidentaly interacting with them (Eberhard, 1999). 

We have observed several species copulating in aggregations on low foliage, 

where they engage in conspicuous courtship behaviour involving stereotypical mating 

movements, transfer of regurgitated fluids and occasional male fights (Figs. 18, 26, 70). 

Wheeler (1924) provided detailed observations of courtship behaviour in C. arthritica 

(Wiedemann) (as C. myrmex (Schiner)). 

 

METHODS 

 Specimens, or specimen images, were obtained from the following collections: 

Academy of Natural Sciences, Philadelphia, U.S.A (ANSP); California State Collection 

of Arthropods, California Department of Food & Agriculture, Sacramento, California, 

U.S.A (CSCA); Carnegie Museum of Natural History, Pittsburgh, Pennsylvania, U.S.A 

(CMNH); Canadian National Collection of Insects, Arachnids & Nematodes, Ottawa, 

Canada (CNCI); Colección Boliviana de Fauna, La Paz, Bolivia (CBFC); Collection Fr. 

Jesus Santiago Moure, Curitiba, Paraná, Brazil (DZUP); Departamento de Biología, 

Pontífica Universidad Católica del Ecuador, Quito, Ecuador (QCAZ); Hope 

Entomological Collection, Oxford, England (OUMNH); Instituto Alexander von 

Humboldt, Villa de Leyva, Colombia (IAVH); Instituto Nacional de Pesquisas da 

Amazônia (INPA); Institut Royal des Sciences Naturelles de Belgique, Brussels, 

Belgium (IRSNB); Martin-Luther-Universität, Zentralmagazin Naturwissenschaftlicher 

Sammlungen, Zoologische Sammlung, Halle (Saale), Germany (MLUH); Museo de 

Historia Natural, Universidad Nacional Mayor de San Marcos, Lima, Peru (MUSM); 

Museo del Instituto de Zoología Agrícola Francisco Fernández Yépe, Universidad 

Central de Venezuela, Maracay, Venezuela (MIZA); Museo Nacional de Costa Rica, 

San José, Costa Rica (MNCR); Museum für Naturkunde der Humboldt-Universität, 

Berlin, Germany (ZMHB); Muséum National d'Histoire Naturelle, Paris, France 

(MNHN); Naturhistorisches Museum Wien, Vienna, Austria (NMW); Royal Ontario 
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Museum, Toronto, Ontario, Canada (ROM); Smithsonian National Museum of Natural 

History, Washington, D.C., U.S.A (USNM); Snow Entomological Museum, Univeristy 

of Kansas, Kansas, U.S.A (SEMC); Staatliches Museum für Tierkunde, Dresden, 

Germany (SMTD); Tel Aviv University Zoological Museum, Tel Aviv, Israel (TAU); 

The Natural History Museum, London, England (BMNH); Universität von Hamburg, 

Zoologisches Institut und Zoologisches Museum, Hamburg, Germany (ZMUH); 

University of Copenhagen Zoological Museum, Copenhagen, Denmark (ZMUC) and 

University of Guelph Insect Collection, Guelph, Ontario, Canada (DEBU). Acronyms 

used here agree with Evenhuis (2017). 

Male and female terminalia were examined according to specimen availability or 

condition. Abdomens were removed, cleared in hot potassium hydroxide and 

neutralized with acetic acid, then rinsed with distilled water prior to examination. 

Female genitalia were examined in water because glycerin distorts the spermathecae; 

male genitalia were examined in glycerin. If necessary, genitalia were stained with 

lignin pink. Detached abdomens and associated genitalic dissections were stored in 

microcapsules filled with glycerine and pinned with the specimen. Whole specimen 

images were taken using a Canon DSLR mounted on a Stackshot motorized rail and 

stacked using Helicon Focus software. Genitalia photographs were taken using a Nikon 

Coolpix 4500 mounted on a Zeiss compound microscope and stacked using CombineZ 

software. Morphological terminology follows Marshall (2011, 2015), and taxonomically 

significant structures are labelled on Figures 13, 14, 32, 37, 62 and 92. Abdominal 

segments are numbered (#) and refered to as T# for tergite, S# for sternite and P# for 

pleural membrane. 

The character matrix (Table 2) was assembled in Mesquite 3.40 (Maddison & 

Maddison 2017) and analyzed with TNT 1.1 (Goloboff et al. 2008) by using a New 

Technologies Search including Sect. Search, Ratchet, Drift and Tree Fusing; default 

settings were used, with all characters unordered and equally weighted. Ptilosphen 

comis (representative of the groundplan of Ptilosphen), Tenthes citatus and 

Paragrallomyia annulata was used as outgroups. Characters were optimized on one of 

the most parsimonious trees with Winclada 1.00.08 (Nixon 2002) using the slow 

optimization option (DELTRAN). 
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RESULTS AND DISCUSSION 

 

A total of 34 taxa (2 species of Cardiacephala, 29 species of Plocoscelus, 1 

species of Ptilosphen, 1 species of Paragrallomyia and 1 species of Tenthes) and 29 

characters were analyzed, with 7 most parsimonious trees returned (Length=114). 

Characters were optimized on one of the 7 most parsimonious trees (Fig. 1). 

 

Generic relationships 

 

Cardiacephala and Plocoscelus were previously treated as separate genera, with 

Cardiacephala including only two species, C. guttata and C. secunda. However, these 

species are deeply embedded within the group previously treated as Plocoscelus, 

justifying the synonymy of Plocoscelus and Cardiacephala as a redefined genus 

Cardiacephala. Cardiacephala as defined here is distinctive for two synapomorphies, 

the pectinate arista and an abrupt swelling in the preapical portion of the mid and hind 

femora. An upturned scutellum was previously considered to be a synapomorphy for 

Cardiacephala/Plocoscelus (Hennig 1935; Albuquerque 1989; Marshall 2010), but it is 

here shown to be a defining character of a clade including all Cardiacephala species 

except for a group made up of C. camptomera and C. spinosa. These two species (the C. 

camptomera group) are characterized by an enlarged clypeus, axe-shaped palpus 

(strongly convex ventrally) and a white foretarsus. The enlarged clypeus is a unique 

synapomorphy for this group. 

Even though generic relationships in the tribe Taeniapterini (Taeniapterinae with 

a long anal cell) remain poorly resolved, we are treating Ptilosphen as the probable 

sister group to Cardiacephala. Both genera have a long-haired (pectinate to plumose) 

arista, in contrast with the bare arista of other Taeniapterini. Albuquerque (1989) 

combined the similar genera Plocoselus and Cardiacephala (treated together as 

Cardiacephala here) with the uncommon monotypic genus Tenthes Cresson into a 

proposed subtribe Cardiacephalina.  We see no evidence of a close relationship between 

Tenthes and Cardiacephala. Tenthes is characterised by a bare arista, two pairs of 

spermathecae and a hind tibia that lacks dorsal setae. The dilatation in the preapical 

portion of the mid and hind femora, used as a defining feature of Cardiacephala by 

Albuquerque, is barely noticeable in Tenthes and does not suggest a close relationship 

with Cardiacephala.  
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Species relationships 

 

Although Cardiacephala is monophyletic and easily recognizable, our results show a 

high number of homoplasies within the genus. Cardiacephala species outside the basal 

lineage of two species (the C. camptomera group) include a single well-defined group 

of three species (C. setosa group) and 26 species not placed in species groups. The C. 

setosa group is recognized by the presence of three frontal setae and a dark brown fore 

tarsomere one (tarsomeres 2–5 are white). Known males of the C. setosa group are 

further characterized by a strongly developed distal distiphallus (males of C. acuminata 

are unkown). Although the remaining species in the genus are not formally divided into 

species groups, one weakly supported species pair is recognized (Fig. 1). The species of 

the former Cardiacephala ss. (C. guttata and C. secunda) form a recognizable group, as 

both have the apical region of the wing darkened with rounded hyaline spots. 

 

Cardiacephala Macquart  

 

Cardiacephala Macquart, 1843: 399. Type species: Musca longipes Fabricius (orig. 

des., preoccupied and replaced by Calobata guttata Walker, 1852). 

Rhoecius Enderlein, 1922:227. Type species: Rhoecius vulgus Enderlein, 1922 (orig. 

des.). 

Plocoscelus Enderlein, 1922: 226. Type species: Calobata arthritica Wiedemann, 1830 

(orig. des.). New synonym 

 

Diagnosis: Body length 6–10 mm, wing length 4–6 mm. Shiny yellow to dark brown 

(sometimes slightly ferruginous) or black, ant-like in appearance. Arista pectinate, hairs 

on upper side only. Mid and hind femora conspicuously swollen distally. 

 Head: Palpus almost triangular, broadened basally and gradually tapering to 

apex (Fig. 37), rarely stongly convex ventrally (Fig. 93). Clypeus yellow to dark brown 

or black, sometimes with pale microsetulae. Frontal vitta flat, fronto-orbital plates 

together equal to or wider than frontal vitta. Vertex rounded or flattened. Paracephalon 

smooth (without swelling), swollen and conical or with rounded swelling. Head 

chaetotaxy with one stout outer vertical, inner vertical, orbital, and postocellar setae; 2–

3 frontal setae (Fig. 14). Line of supracervical black setae sometimes present. 
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 Thorax: Cervical sclerite with a vertical groove, posterior portion slightly longer 

and modified in females of some species. Postpronotal lobe bare. Two notopleural, one 

dorsocentral, one supraalar, one postalar and one scutellar setae. Scutellum triangular 

and upturned, convex and displaced posterior only in C. camptomera and C. spinosa. 

Mid and hind tibia flattened, sulcate on outer face, groove strongly pronounced and 

curved in some species. Tarsus of mid and hind legs white, but tarsomeres 2–5 always 

covered by dark brown pubescence (sometimes giving the impression that they are 

brown). Wing hyaline with dark bands (including preapical dark and narrow 

pigmentation or three dark spots), or dark with round hyaline spots (at least in the upper 

half). Three costagial setae, inner one longer and strong. Anal cell long, A1+CuA2 as 

long as CuA2 (less than half as CuA2 only in C. conifera). Crossvein r-m sometimes 

with small black spot. 

 Abdomen: Anterior half of abdominal syntergite 1+2 with pale setae, usually 

longer laterally. Syntergite 1+2 at least 1.5x length of T3. Pleural membrane colour 

varies interspecifically, often predominantly dark or white and sometimes with rusty red 

areas. Males usually with prominent pleural sac on P2 (no species definitively lack this 

structure, but we had no adequate material of C. conifera, C. schildi, C. peruana and C. 

velutinosa; C. acuminata, C. angularis, C. camptomera, C. punctipennis, C. spinosa and 

C. vitrata males were not examined). Female abdomen: Oviscape elongate, but no more 

than half as long as abdomen. Bursa copulatrix large, sometimes densely rugose (Fig. 

21). Spermathecae and ducts species-specific. Spermathecae cylindrical, spherical or 

tapered basally and distally swollen. Single spermathecal duct often broad distally 

before tapering to a short spermathecal stem. Single spermatheca often cylindrical, 

sometimes spherical or vestigial. Paired spermathecal duct usually with a narrow basal 

half and a broader distal half (sometimes with a distal ring-like swelling), rarely 

uniform in width. Paired spermathecal duct stems sometimes with swellings of different 

sizes, appendices, or finger-like processes. Male abdomen: Sternite 5 copulatory fork 

arms generally converging (Figs. 49, 52) and always with small dark teeth on inner 

portion, arms abruptly pointing inward (Fig. 15) only in C. arthritica, C. modesta, C. 

picina and abruptly pointing ventrally (Fig. 23) only in C. brevipennis and C. 

podagrica. Cercus large and distinct. Ejaculatory apodeme variable in size and species-

specific, length variations mainly in the blade above the sperm pump. Distiphallus 

usually long, similar in length to epandrium and usually ending in phallic bulb; distal 

distiphallus present in C. cinnameus and C. setosa. Phallic bulb usually subequal in 
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length and width, cylindrical (about three time as long as wide) only in C. brevipennis 

and C. planivertex. 

 

Key to Cardiacephala species: 

 

1) Wing dark with three round hyaline spots on apical third (Fig. 40); discal band 

sometimes dark with up to four hyaline spots (Fig. 84). ... 2 

-   Wing apex either entirely dark (Fig. 86) or clear (Fig. 103) or clear with a narrow 

preapical pigmentation (Fig. 62) or three preapical black spots (Figs. 35, 43, 74); discal 

band entirely dark. ... 3 

 

2) Paracephalon swollen and conical (Fig. 40). Vertex flattened. Wing with discal band 

black, without hyaline spots. ... C. guttata (Walker). Brazil, Colombia, French Guiana, 

Guiana, Surinam, Panama, Trinidad, Venezuela 

-  Paracephalon without swelling (Fig. 82). Vertex rounded. Wing with discal band 

dissected by four hyaline rounded spots. ... C. secunda Hennig. Ecuador 

 

3) Wing apex entirely clear (Fig. 103). ... C. vitrata n. sp. Ecuador 

-   Wing apex not as above, either entirely dark (Fig. 86) or clear with a narrow 

preapical pigmentation (Fig. 62) or three preapical black spots (Figs. 35, 43, 74). ... 4 

 

4) Clypeus long, length more than half of width in frontal view (Fig. 90). Fore 

tarsomeres 1–3 white (tarsomere one with brown pubescence basally), 4–5 covered with 

brown pubescence (Figs. 28, 92). ... 5 

-  Clypeus short, length less than half of width in frontal view. Fore tarsus not as above 

(either tarsomere one dark brown with gold/whitish ventral pubescence basally (Fig. 9) 

OR fore tarsomere one dark brown and 2–5 white (Fig. 30) OR fore tarsomere one 

white and 2–5 dark brown (Fig. 24)). ... 6 

 

5) Thorax brown. Paired spermathecal duct splitting into two convoluted stems marked 

by several long finger-like process (Fig. 91). ... C. spinosa n. sp. Brazil 

-  Thorax black. Paired spermathecal duct splitting into two convoluted and broadened 

stems, without finger-like process (Fig. 29). ... C. camptomera (Bigot). Brazil 

 

6) Three frontal setae (Fig. 4). Fore tarsomere one dark brown, tarsomeres 2–5 white. ... 

7 

-  Two frontal setae (Fig. 14). Fore tarsomeres 2–5 dark brown. ... 9 

 

7) Scutellum upturned and peaked, slightly elongated at apex (Fig. 4). ... C. acuminata 

n. sp. Colombia, Costa Rica 

- Scutellum upturned and broadly triangular (Figs. 30, 86). ... 8 

 

8) Paracephalon swollen, swelling rounded (Fig. 30). Abdominal pleural membrane 

dark brown, sometimes with rusty red regions. Yellowish species. ... C. cinnameus 

(Hennig). Bolivia, Brazil, Colombia, French Guiana, Peru 

-  Paracephalon smooth, without swelling. Abdominal pleural membrane black. 

Blackish species. ... C. setosa (Hennig). Bolivia, Brazil, Colombia, Ecuador, Peru 
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9) Mid and hind tibiae flattened, sulcus on outer face strongly pronounced and curved 

(Figs. 18, 48, 55, 97). Blackish species. ... 10 

-   Mid and hind tibiae slightly flattened, sulcus on outer face weak. Colour variable. ... 

13 

 

10) Inner vertical setae insertions slightly protuberant (Fig. 16, 46). Wing apex clear 

with a dark and narrow preapical pigmentation. ... 11 

-   Inner vertical setae insertions flat. Wing apex darkened. ... 12 

 

11) Paracepalon swollen (Fig. 16). Paired spermathecae flat, disc-shaped. ... C. aspera 

n. sp. Bolivia, Ecuador, Guiana, Peru 

-  Paracephalon without swelling (Fig. 46). Paired spermathecae spherical. ... C. 

lobulosa n. sp. Bolivia, Brazil, Colombia, Ecuador, Peru 

 

12) Epicephalon black (Fig. 55). Ejaculatory apodeme large, blade wider than sperm 

pump. ... C. nigra Schiner. Bolivia, Brazil, Colombia, Costa Rica, Ecuador, Honduras, 

Mexico, Peru, Trinidad, Venezuela 

-   Epicephalon velvet brown (Fig. 97). Ejaculatory apodeme small, sperm pump wider 

than blade. ... C. velutinosa n. sp. Peru 

 

13) Mid and hind tibia bicoloured, basal half dark brown and apical half yellowish (Fig. 

59). Crossvein r-m clear, without dark spot. ... C. peruana (Hennig). Bolivia, Peru  

-    Mid and hind tibia uniformly black, brown or yellowish. Crossvein r-m with small 

dark spot. ... 14 

 

14) Paracephalon swollen (Figs. 10, 24, 33, 72) or slightly swollen (Fig. 38), extending 

conically beyond the vertex. ... 15 

 -    Paracephalon without swelling, not extending conically beyond the vertex. ... 19 

 

15) Limits between paracephalon, epicephalon and vertex not distinguishable (Fig. 38). 

Ocellar triangle displaced anterior (closer to anterior frons margin), vertex occupying 

more than half the length of the head. ... C. erugata n. sp. Ecuador, Peru 

-    Limits between paracephalon, epicephalon and vertex clearly distinguishable. 

Ocellar triangle centralized, vertex occupying no more than half the length of the head. 

... 16 

 

16) Inner vertical setae inserted in strong tubercles (Fig. 33). A1+CuA2 less than half as 

long as CuA2. ... C. conifera Hendel. Brazil, Colombia, Guiana, Paraguay 

-    Inner vertical seta insertion flat, without tubercle. A1+CuA2 as long as CuA2. ... 17 

 

17) Female cervical sclerite with a small nipple-like swelling in posterior half. Wing 

apex clear with three preapical black spots (Fig. 72). Black species. ... C. podagrica 

Rondani. Bolivia, Brazil, Ecuador, Peru 

-   Female cervical sclerite smooth, without nipple-like swelling in posterior half. Wing 

apex clear with a dark and narrow preapical pigmentation. Yellowish to brown species, 

sometimes slightly rusty red. ... 18 

 

 



10 
 

18) Swelling on paracephalon pointing dorsally (Fig. 9). Fore tarsomere one dark brown 

with gold/whitish ventral pubescence basally. Yellowish species. ... C. angularis n. sp. 

Peru 

-  Swelling on paracephalon posterior pointed (Figs. 24, 26). Fore tarsomere one white, 

fore tarsomeres 2–5 dark brown. Brown, sometimes slightly rusty red species. ... C. 

bulla n. sp. Bolivia, Brazil, Colombia, Ecuador, Peru 

 

19) Vertex flattened, head depressed posterior (Figs. 7, 68, 74, 93). ... 20 

-     Vertex rounded, head globose (Figs. 14, 43, 50, 53, 64, 78, 80, 99). ... 24 

 

20) Mid femur white in basal third. Black/dark brown species. ... 21 

-     Mid femur uniformly brown in basal third. Brown/yellowish species. ... 22 

 

21) Fore tarsomere one white, fore tarsomeres 2–5 dark brown. Wing apex clear with 

three preapical black spots. Phallic bulb subequal in length and width, almost spherical 

(Fig. 96). ... C. umbra n. sp. French Guiana, Tobago, Trinidad, Venezuela 

-    Fore tarsomere one dark brown with gold/whitish ventral pubescence basally. Wing 

apex clear with a dark and narrow preapical pigmentation. Phallic bulb cylindrical, 

about three times as long as wide (Fig. 23). ... C. brevipennis (Walker). Bolivia, Brazil, 

Colombia, Ecuador, French Guiana, Peru, Venezuela 

 

22) Epicephalon smooth, without wrinkles posterior to ocellar triangle (Fig. 74). Fore 

tarsomere one white, fore tarsomeres 2–5 dark brown. Wing apex clear with three 

preapical black spots. ... C. punctipennis (Macquart). Brazil 

-    Epicephalon wrinkled posterior to ocellar triangle (Figs. 7, 68). Fore tarsomere one 

dark brown with gold/whitish ventral pubescence basally. Wing apex clear with a dark 

and narrow preapical pigmentation. ... 23 

 

23) Yellowish species. Paracephalon and epicephalon yellow (Fig. 68). Paired 

spermathecae cylindrical and thin (Fig. 67). Phallic bulb cylindrical, about three times 

as long as wide (Fig. 69). ... C. planivertex n. sp. Brazil, Colombia, Ecuador, French 

Guiana, Peru 

-      Brownish species, head and abdomen usually rusty red. Paracephalon and 

epicephalon darkened (Figs. 5, 7). Paired spermathecae sac-like, tapered basally and 

apically swollen (Fig. 6). Phallic bulb subequal in length and width, almost spherical 

(Fig. 8). ... C. aeruginosa n. sp. Ecuador 

 

24) Inner vertical setae insertions with strong tubercles (Fig. 50). ... C. modesta 

(Cresson). Colombia, Guatemala 

-     Inner vertical setae insertions flat, without tubercles. ... 25 

 

25) Fore tarsomere one white, fore tarsomeres 2–5 dark brown. ... 26 

-     Fore tarsomere one dark brown with gold/whitish ventral pubescence basally. ... 27 

 

26) Vertex brownish anterior to postocellar setae. Mid femur uniformly brown in basal 

third. Thorax brown. ... C. rotunda n. sp. Colombia, Costa Rica 

-    Vertex with a rounded black spot anterior to postocellar setae (Fig. 53). Mid femur 

white in basal third. Thorax dark brown with blue metallic shine. ... C. nicaraguensis n. 

sp. Nicaragua 
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27) Female cervical sclerite slightly swollen posterior. Mid and hind femur white 

basally, apical third with an angled whitish yellow ring (Figs. 62, 64). ... C. picina 

(Cresson). Costa Rica, Ecuador, Panama 

-   Female cervical sclerite flat, without posterior swelling. Mid and hind femur with 

basal and apical third brown or yellow. ... 28 

 

28) R4+5 and M1+2 ending separately in wing margin. Paired spermathecae cylindrical 

and strongly curved in middle (Fig. 100). ... C. venezuelensis n. sp. Venezuela 

-   R4+5 and M1+2 meeting at wing margin.  Paired spermathecae spherical or sac-like 

(tapered basally and distally swollen). ... 29 

 

29) Epicephalon smooth and shiny, not depressed anterior to postocellar setae (Fig. 14). 

Yellowish species, sometimes with abdomen darkened at least on T4–T6. ... C. 

arthritica (Wiedemann). Belize, Colombia, Costa Rica, Ecuador, Honduras, Mexico, 

Panama, Venezuela 

-     Epicephalon somewhat wrinkled and depressed before postocellar setae (Figs. 43, 

80). Brownish/ferruginous species with darkened regions on mesonotum and 

katepisternum. ... 30 

 

30) Wing apex clear with three preapical black spots. Paired spermathecal duct stems 

with a preapical rounded swelling (Fig. 44). ... C. harenosa (Cresson). Colombia, Costa 

Rica, Ecuador, Guiana, Mexico, Panama 

-    Wing apex clear with a dark and narrow preapical band. Paired spermathecal duct 

stems very narrow in basal third, then expanded and convoluted (Fig. 81). ... C. schildi 

(Cresson). Costa Rica 

 

Cardiacephala acuminata new species 

(Figs. 2–4) 

 

Description (female only): Body length 6 mm; wing 4 mm. Head and abdomen 

brown, thorax brownish and darkened dorsally. Palpus mostly brown, white on outer 

surface. Clypeus brown with sparse pale microsetulae. First flagellomere brown. Row 

of katepisternal setae brownish. Fore tibia dark brown. Fore tarsomere one dark brown, 

2–5 white. Hind femora narrowly white basally and with an angled preapical white ring. 

T1–2 reddish brown. Oviscape pale brown and shiny. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. First flagellomere covered by golden microsetulae at least 

in the upper half. Three frontal setae. Vertex flattened, epicephalon depressed posterior 

to the ocellar triangle. Paracephalon without swelling, not extending beyond vertex. 

Inner vertical setae insertions flat, without tubercles. Line of black supracervical setae 

strong. 
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 Thorax: Mesonotum with thin and sparse black microsetulae and golden 

pruinosity. Scutellum peaked, elongated at the tip (Fig. 4). Femora covered with sparse 

black microsetulae. Mid and hind tibia flattened, but sulcus on outer face weak. Wing 

with stigmatal and discal bands, apex entirely dark. Crossvein r-m clear. R4+5 and M1+2 

ending separately in wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite 

smooth, without swelling. 

 Abdomen: T3–T6 with pale setulae. Oviscape with sparse pale and golden 

setulae. Single spermathecal duct apically broad, ending in a cylindrical spermatheca. 

Paired spermathecal duct uniformly thick, smooth and broadened before splitting into 

stems. Paired spermathecal duct stems with basal third thin and smooth, apical two 

thirds broadened with a disc-shaped swelling and a few finger-like process (Fig. 3). 

Paired spermathecae spherical. 

Type material: Holotype: COSTA RICA. Heredia, Estac. Biol. La Selva. 

15.VII.1993, ALAS, Malaise trap M/7/141 (1 ♀, MNCR, DEBU01086333). Paratypes: 

COLOMBIA. Chocó, PNN Utriá, Centro de Visitantes, 6º01’09” N 77º20’55” W, 2 m, 

16.VIII–7.IX.2000, M. 814, J. Pérez (1 ♀, IAVH, sequence DEBUA285–17); COSTA 

RICA. Heredia, Estac. Biol. La Selva.VII.1993, ALAS, Malaise trap (1 ♀, MNCR); 

Heredia, Estac. Biol. La Selva, 1.VI.1993, ALAS, Malaise trap M/1/108 (1 ♀, MNCR, 

DEBU01086342). 

Distribution: Colombia, Costa Rica. 

Etymology: The specific name C. acuminata refers to the remarkable elongated 

scutellum apex, which differs from all congeners. 

Comments: Conspicuous features of the female genitalia (especially the swollen 

paired spermathecal duct stems with few appendices) confirm that this is a distinct 

species. Males remain unknown. 

 

Cardiacephala aeruginosa new species 

(Figs. 5–8) 

 

 Description: Body length 8 mm, wing 5 mm. Palpus dark brown. Clypeus dark 

brown with sparse pale microsetulae. First flagellomere black. Frontal vitta brown. 

Fronto-orbital plates, paracephalon and epicephalon darkened. Thorax brownish and 

slightly ferruginous, opaque. Row of katepisternal setae black. Femora brown and 

shiny. Fore tibia dark brown. Fore tarsus dark brown with gold/whitish pubescence 
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ventrally at base of tarsomere one. T1 anterior half dark brown, posterior half and T2 

pale. T3–T5 pale brown to orange. Oviscape brownish and shiny, apex dark brown. 

Epandrium rusty red. 

  Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. First flagellomere covered by golden microsetulae. Two 

frontal setae. Vertex flattened. Paracephalon smooth, without swelling (not extending 

beyond the vertex). Inner vertical setae insertions flat, without tubercles. Black 

supracervical setae sparse, weak. 

 Thorax: Mesonotum with golden pruinosity. Scutellum upturned, triangular. 

Femora covered with sparse black microsetulae. Mid and hind tibia flattened, sulcus on 

outer face weak but somewhat curved (not extremely dilated as in C. nigra). Wing with 

stigmatal and discal bands, apex with three preapical black spots. Crossvein r-m with 

small dark spot. R4+5 and M1+2 ending separately in wing margin. A1+CuA2 as long as 

CuA2. Female cervical sclerite smooth, without swelling. 

Abdomen: Tergites with small brownish setulae. Female abdomen: Single 

spermathecal duct uniformly thick, ending in a cylindrical spermatheca (Fig. 6). Paired 

spermathecal duct divided into a narrow basal half and a broader distal half. Paired 

spermathecal duct stems thin and smooth in basal third, followed by a large rounded 

swelling and deeply invaginated sac-like (distally swollen and tapered basally) paired 

spermathecae. Male abdomen: Ejaculatory apodeme somewhat thin and about same 

length as epandrium, blade with a moderate size, as wide as sperm pump (Fig. 8). 

Phallapodeme extending to anterior limit of hypandrium. Distiphallus long, longer than 

epandrium, ending in phallic bulb, phallic bulb subequal in length and width. 

Type material: Holotype: ECUADOR. Prov. Orellano, Yasuni Natl. Pk, Yasuni 

research Stn., 0º40’50” S 76º24’2” W, 250 m, 28.IV–8.V.2009, S. A. Marshall (1 ♀, 

DEBU01015596, QCAZ, sequence MYCRO265–16). Paratypes: ECUADOR. Napo, 

Yasuní National Park, Yasuní Research station, 76º36’ W 00º38’ S, 3–20.XI.1998, T. 

Pape & B. Viklund (1 ♀, 1 ♂, ZMUC); Prov. Orellano, Yasuni Natl. Pk, Yasuni 

research Stn, 0º40’50” S 76º24’2” W, 250 m, 28.IV–8.V.2009. S. A. Marshall (1 ♂, 

DEBU01015590, sequence MYCRO266–16). 

Distribution: Ecuador. 

Etymology: The specific name C. aeruginosa refers to the mostly rusty red head 

and abdomen of this species. 
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Comments: This Ecuadorian species is distinct for its rusty red appearance and 

dorsally flattened head. The sulcus on the outer face of the mid and hind tibia is 

somewhat curved (but not extremely dilated as in C. nigra) as in C. planivertex. 

Although similar, these species differ by their colour and genitalia (both in male and 

female). 

 

Cardiacephala angularis new species 

(Figs. 9–11) 

 

Description (female only): Body length 7 mm, wing 4 mm. Palpus yellow. 

Clypeus yellow and shiny. First flagellomere brown. Fronto-orbital plates brown, shiny. 

Row of katepisternal setae brownish. Mid femur entirely yellow. Hind femur narrowly 

white basally. Fore tarsus dark brown with gold/whitish pubescence ventrally at base of 

tarsomere one. Oviscape yellow and shiny, darkened preapically. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. First flagellomere with golden microsetulae. Frontal vitta 

with a narrowed depression centrally, reaching ocellar triangle. Two frontal setae. 

Paracephalon swollen (extending beyond the vertex), conical and shiny. Vertex 

flattened. Inner vertical setae insertions flat, without tubercles. Black supracervical setae 

sparse, weak. 

 Thorax: Mesonotum golden pruinose with sparse and pale setulae. Scutellum 

upturned, triangular. Femora shiny and covered with sparse black microsetulae. Mid 

and hind tibia flattened, but sulcus on outer face weak. Wing with stigmatal and discal 

bands, apex clear with a dark and narrow preapical pigmentation. Crossvein r-m with 

small dark spot. R4+5 and M1+2 ending separately in the wing margin. A1+CuA2 as long 

as CuA2. Female cervical sclerite smooth, without swelling. 

 Abdomen: Tergites covered by brownish setuale. Single spermathecal duct 

apically broad, ending in a cylindrical spermatheca (Fig. 11). Paired spermathecal duct 

uniformly thick, apically broad before splitting into stems. Paired spermathecal duct 

stems thin and smooth in basal third, followed by a rounded swelling and a striate duct 

that leads to spermathecae. Paired spermathecae cylindrical and striate, slightly tapered 

basally. 
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Type material: PERU. Madre de Dios, Manu Natl. Pk, Cocha Cachu Biol. Stn., 

380 m, 11º55’ S 77º18’ W, Malaise trap, 2–6.IX.1986, D. C. Darling (1 ♀, 

DEBU01086335, ROM, sequence MYCRO262–16). 

Distribution: Peru. 

Etymology: The specific name of C. angularis refers to the acute angle formed 

by the paracephalon of this species. 

Comments: C. angularis is distinctive for its completely yellow body and 

swollen conical paracephalon (pointing dorsally) in combination with a smooth 

epicephalon and striate spermathecae. 

 

Cardiacephala arthritica (Wiedemann, 1830) new combination 

(Figs. 12–15) 

 

Calobata arthritica Wiedemann, 1830: 546. 

Plocoscelus arthriticus (Wiedemann), Enderlein 1922: 227. 

Cardiacephala myrmex Schiner 1868, Hennig 1935: 45. 

Plocoscelus fuscimanus Czerny 1931: 25, Hennig 1935: 45. 

Plocoscelus plurimaculatus Czerny, 1932: 286. New synonym 

 

Description: Body length 9 mm, wing 5 mm. Abdominal colour all or mostly 

yellow, last three tergites sometimes all or mostly dark. Palpus mostly brown, white on 

outer face. Clypeus brown. First flagellomere brown. Fronto-orbital plates brown, 

opaque. Row of katepisternal setae whitish, some of them shiny gold. Femora yellow 

and shiny. Fore tibia dark brown. Fore tarsus dark brown with gold/whitish pubescence 

ventrally at base of tarsomere one. Oviscape brown and shiny. Epandrium yellow. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width in anterior view. First flagellomere covered by golden 

microsetulae. Two frontal setae. Vertex rounded and shiny. Paracephalon smooth, 

without swelling (not extending beyond the vertex). Inner vertical seta insertion flat, 

without tubercle. Black supracervical setae sparse, weak. 

 Thorax: Mesonotum golden pruinose with some sparse golden setulae. 

Scutellum upturned, triangular. Femora with sparse black microsetulae. Mid and hind 

tibia flattened, but sulcus on outer face weak. Wing with stigmatal and discal bands, 
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apex clear with a dark and narrow preapical pigmentation. Crossvein r-m with small 

dark spot. R4+5 and M1+2 meeting at the wing margin. A1+CuA2 as long as CuA2. Female 

cervical sclerite smooth, without swelling. 

Abdomen: Tergites with sparse brownish setuale. Female abdomen: Single 

spermathecal duct apically broad, ending in a cylindrical spermatheca. Paired 

spermathecal duct smooth and delimited by a narrow basal half and a broader distal 

half. Paired spermathecal duct stems thin and smooth in basal third, followed by a 

rounded swelling and a small appendix before the spermathecae (Fig. 13). Paired 

spermathecae sac-like (distally swollen and tapered basally) and deeply invaginated. 

Male abdomen: Ejaculatory apodeme about same length as epandrium and with a broad 

blade (wider than sperm pump), sperm pump helmet-shaped (Fig. 15). Phallapodeme 

extending to anterior limit of hypandrium. Distiphallus long, longer than epandrium, 

ending in phallic bulb, phallic bulb subequal in length and width. 

Type material: Holotype of Calobata arthritica Wiedemann (1 ♀, ZMHB): 

Locality, collector and date not cited; Cardiacephala myrmex Schiner (sex unknown, 

NMW): “South America”; Plocoscelus fuscimanus Czerny (1 ♀, 1 ♂, ZMHB, not 

examined); COSTA RICA, von Surrubres coll.; Plocoscelus plurimaculatus Czerny (1 

♀, ZMUH, destroyed, not examined): ECUADOR, Guayaquil. R. Paeßler coll, 19.VI.   

Material examined: BELIZE. Cayo, San Ignacio, Maya Mt. Lodge, 17º9’0” N 

89º4’0” W, 18.I.1991, S. A. Marshall (1 ♀, 1 ♂, DEBU00151681, DEBU00151696); 

San Ignacio, Maya Mtn. Lodge, Malaise, 17.I.1991, S. A. Marshall (2 ♀, DEBU); 

COLOMBIA. Chocó, PNN Utriá, Centro de Visitantes, 6º01’09” N 77º20’55” W, 2 m, 

16.VIII–7.IX.2000, M. 820, J. Pérez (1 ♂, IAVH); Magdalena, Tayrona Natl. Pk., 

Admin. Cañaveral, 30 m, Malaise trap, 26.IV–12.V.2000, R. Henriquez (1 ♀, 

DEBU00138440, IAVH); Magdalena, Tayrona Natl. Pk., Pueblito, 225 m, Malaise trap, 

26.IV–13.V.2000, R. Henriquez (1 ♀, DEBU00138445, IAVH); COSTA RICA. 

Alajuela, San Ramón, Bio. Stn. 700 m, creek bed, YPT, C-10, 24–26.III.1996, L. 

Masner (1 ♀, DEBU00338273); Alajuela, San Ramón, Bio. Res. 900 m, IV–V.2000, P. 

Hanson (3 ♀, DEBU00206308, DEBU00206303, DEBU00206312); Alajuela, San 

Gerardo, Bio. Stn. 15.VIII.2010, M. D. Jackson (2 ♀, DEBU00332191, 

DEBU00332193); Alajuela, San Gerardo, 1200 m, sweep in banana grove, 15.XII.1994, 

D. C. Caloren (1 ♀, DEBU); Alajuela, San Ramón, Biol. Res. 900 m, IV–V.2000, P. 

Hanson. (1 ♀, DEBU00206304); Alajuela, Volcan Tenorio, N slope nr. Bijagua Biol. 

Sta., 700 m, rain forest, pans, 19–20.VI.2000, M. Buck (1 ♀, DEBU00132496,); 
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Alajuela, Volcan Tenorio, Bijagua Biol. Sta., 700 m, 20.VI.2000, M. Buck (4 ♀, 2 ♂, 

DEBU00118410, DEBU00118411, DEBU00118412, DEBU00118413, 

DEBU00118414, DEBU00118415, DEBU00118416); Braulio Carillo NP, Quebrada 

Gonzalez, 15.VIII.2013, S. A. Marshall (2 ♀, DEBU); Estrella Valley, Pandora, 

16.III.1984, FIT, GV Manley & HF Howden (8 ♀, 1 ♂, DEBU); Cartago, Tapanti Natl. 

Pk. Ranger Sta., 1200 m, pans, 7–11.X.1999, M. Buck (4 ♀, 2 ♂, DEBU00105426, 

DEBU00105428, DEBU00105431, DEBU00105433, DEBU00105438, 

DEBU00132496); Estrella Valley, Pandora, 28.III.1984, Malaise trap, GV Manley (2 ♀, 

DEBU); Heredia, Estac. Biol. La Selva, 1.VII.1993, ALAS, Mal. trap. M/07/141 (3 ♀, 

MNCR); Heredia, Estac. Biol. La Selva, 2.III.1993, ALAS (8 ♀, 1 ♂, MNCR); Heredia, 

Estac. Biol. La Selva, 1.VI.1993, ALAS, Mal. trap, M/12/118 (1 ♀, MNCR); Heredia, 

Estac. Biol. La Selva, 15.II.1994, ALAS, Mal. trap, M/11/357 (1 ♀, 1 ♂, MNCR); 

Heredia, Estac. Biol. La Selva, 1.XI.1993, ALAS, Mal. trap, M/01/248 (2 ♀, MNCR); 

Heredia, Estac. Biol. La Selva, 15.VI.1993, ALAS, Mal. trap, M/01/108 (1 ♀, MNCR); 

Heredia, Estac. Biol. La Selva, 1.IX.1993, ALAS (1 ♂, MNCR); Heredia, Estac. Biol. 

La Selva, 3.VIII.1993, ALAS, Mal. trap, M/01/164 (2 ♀, MNCR); Heredia, Estac. Biol. 

La Selva, 16.IV.1993, ALAS, Mal. trap, M/12/075 (1 ♀, MNCR); Heredia, Estac. Biol. 

La Selva, 15.IV.1993, ALAS, Mal. trap, M/01/64 (1 ♀, MNCR); Heredia, Estac. Biol. 

La Selva, 1.III.1994, ALAS, Mal. trap, M/01/360 (3 ♀, MNCR); Heredia, Estac. Biol. 

La Selva, 15.I.1994, ALAS, Mal. trap, M/01/320 (1 ♀, 1 ♂, MNCR); Heredia, Estac. 

Biol. La Selva, 2.IV.1993, ALAS, Mal. trap, M/11/58 (1 ♀, MNCR); Heredia, Estac. 

Biol. La Selva, 15.III.1994, ALAS, Mal. trap, M/11/381 (1 ♂, DEBU); Heredia, La 

Selva, Estac. Biol. Nr Puerto Viejo, mainly trail, 9–10.II.2003, M. Pollet (3 ♀, 2 ♂, 

DEBU00241586, DEBU00241587, DEBU00241588, DEBU00241589, IRSNB); 

Heredia, La Selva, Estac. Biol. Nr Puerto Viejo, mainly trail, 9–10.II.2003, M. Pollet (1 

♀, DEBU00241590, IRSNB, sequence MYCRO287–17); Heredia, Rara Avis Nat. Res. 

12 km S Las Horquetas, 10º17’00” N 84º02’50” W, 700 m, 22–27.II.2005, S. A. 

Marshall (1 ♀, DEBU00241677); Limon, Siqueres, Pacuarito, Los Birsas, trail betw. 

Est. El Palenque and Rio Dantas, “aquarium 2 forest”, 500–275 m, 26.VIII.1996, Bert 

Viklund (1 ♂, DEBU); Limon, Est. Hitoy Cerere, 100 m R, Cerere, Res. Biol. Hitoy 

Cerere, X.1991, G. Garballo (1 ♂, DEBU); Osa Peninsula, Fundacion Neotropical 

Centro Juvenil tropical near Rincon, -50 m. 8.7’N 83.52º W, pan trap, 10–11.VIII.2001, 

J. M. Cumming (1 ♀, 2 ♂, CNC135522, CNC135523, CNC135524); Pérez Zeledon, 

Rivas, 820 m, 27.XII.1998–5.I.1999, B.D. Gill (1 ♀, DEBU00151096); Puntarenas, 
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Cabuya, Rio Cabo Blanco, 50 m, 22.III.1997, F. Alvarado (1 ♂, DEBU); Puntarenas, 

Hacienda Barú de Dominical Reserve, 2 km N, 22–25.II.2008, S. A. Marshall (2 ♀, 1 

♂, DEBU00294609, DEBU00294669, DEBU00294671); Puntarenas, Monteverde, San 

Luis, 1000–1350 m, Malaise trap, I.1993, Z. Fuentes (1 ♀, DEBU00138158); 

Puntarenas, Monteverde, San Luis, 1100 m, on dung, III.2002, P. D. Careless (1 ♂, 

DEBU00200254); Puntarenas, Osa Pen, Rincon, 2.5 km S, -50 m, 8º 42’ 1 N 83º30’50 

W, sweep, 10–11.VIII.2001, S. A. Marshall (3 ♀, DEBU00187562, DEBU00187567, 

DEBU00168076); Puntarenas, Osa Pen. Rincon. 2.5 km S, 50 m, 8º 42’ 1 N, 83º30’50, 

10–11.VIII.2001, S. A. Marshall (2 ♀, DEBU00168059, DEBU00168068); Puntarenas, 

Osa Pen, Rincon, 2.5 km S, 50 m, 8º 42’ 1 N 83º30’50 W, trail nr. station, human dung, 

10–11.VIII.2001, S. A. Marshall (3 ♀, 2 ♂, DEBU00168238, DEBU00168239, 

DEBU00168244, DEBU00168247, DEBU00168253); Puntarenas, Osa Pen. Rincon, 2.5 

km S, 50 m, 8º 42’ 4 N, 83º30.8’ W., K. N. Barber trailside forest sweeps, 10–

11.VIII.2001, S. A. Marshall (3 ♀, DEBU); Puntarenas, Osa Pen. Rincon, 2.5 km S, 50 

m, 8º 42’ 1 N 83º30’50 W. Rain forest, 10–11.VIII.2001, S. A. Marshall (1 ♀, 

DEBU00168271); Puntarenas, Osa Pen, Rincon, 2.5 km S, 50 m, 8º 42’ 1 N 83º30’50 

W, sweep, 10.VIII.2001, M. Buck (1 ♀, DEBU00188274); Puntarenas, Osa Pen, 2.5 km 

S Rincon, 8º 42’ 4 N 83º30.8’ W., K. N. Barber trailside forest sweeps, 10.VIII.2001, S. 

A. Marshall (1 ♀, DEBU); Puntarenas, Osa Pen, Rincon, 2.5 km S, 50 m, 8º 42’ 1 N 

83º30’50 W, slash pile, yellow pans, 10–11.VIII.2001, M. Buck (1 ♀, 

DEBU00187558); Puntarenas, Rancho Quemado, 200 m, Peninsula de Osa, VII.1992, 

L-S 292500 511000, F. Quesada (1 ♀, DEBU); Puntarenas, San Miguel Send. Maven, 

100 m, 20.III.1997, F. Alvarado (1 ♂, DEBU); Puntarenas, San Pedrillo, 8º37.2’N 

83º44.1’W, 12–15.VIII.2001, D. Wayne & N. Mathis (1 ♀, USNM00190517); San 

Jose, Pérez, Zeledón, Rivas, 820 m, 27.XII.1998–5.I.1999, B. D. Gill (2 ♀, 

DEBU00151033, DEBU00151034); San José, San Antonio de Escazu, 1300 m, Creek 

bed, yellow pans, 4–5.III.1996, L. Masner (1 ♂, DEBU00312394); San Jose, San 

Carlos, Riosparaiso Res. Pecari Stn., 16 km NNE Quepos 400 m, 9º33’53” N 84º7’32” 

W, 15.II.2003, S. A. Marshall (1 ♀, 1 ♂, DEBU00205698, DEBU00205732); Santa 

Elena, San Luis Lodge, 15.XII.2002–3.I.2003, P. D. Careless (1 ♀, 1♂, 

DEBU00187584, DEBU00206258); Puntarenas, Santa Elena, San Luis Lodge, I.2001, 

P. D. Careless (1 ♀, DEBU00187589); Puntarenas, Santa Elena, San Luis Lodge, 

II.2002, P. D. Careless (2 ♀, 1 ♂, DEBU00187585, DEBU00187585, DEBU00187586, 

DEBU00187588); Puntarenas, Corcovado Natl. Pk., San Pedrillo, 5–50 m, 8º37’15” N, 
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83º44’6” E, 13.VIII.2001, S. A. Marshall (3 ♀, 3 ♂, DEBU00168164, DEBU00168166, 

DEBU00168169, DEBU00168175, DEBU00168176, DEBU00168177); Puntarenas, 

Corcovado Natl. Pk., San Pedrillo, 5–50 m, 8º37’15” N 83º44’6” E, 12–14.VIII.2001, S. 

A. Marshall (7 ♀, 3 ♂, DEBU00168104, DEBU00168142, DEBU00168143, 

DEBU00168144, DEBU00168145, DEBU00168146, DEBU00168148, 

DEBU00168149, DEBU00168152, DEBU00168157); ECUADOR. Esmeraldas, 

Mayronga, 100 m, 14.XI.1993, G. Onore & E. Tapia (1 ♀, 1 ♂, CMNH); Pichincha, 

250 m, 47 km S Sto. Domingo, Rio Palenque Station, 17–25.II.1979, S. Peck (1 ♀, 

DEBU); Pichincha, 250 m, 47 km S Sto. Domingo, Rio Palenque Station, 17–

25.II.1979, S. A. Marshall (1 ♂, DEBU); Esmeraldas, Mayronga, 100 m, 14.XI.1993, 

G. Onore, E. Tapia (1 ♀, DEBU); Pichincha, 250 m, 47 km S Sto. Domingo, Rio 

Palenque Station, 17–25.II.1979, S. A. Marshall (1 ♀, 1 ♂, DEBU); Pichincha, Rio 

Palenque Stn., 47 km S Santo Domingo, carrion trap, 29–30.V.1975, S. Peck (1 ♀, 

DEBU00242005); Pichincha, Rio Palenque Stn., 47 km S Santo Domingo, carrion trap, 

25–26.V.1975, S. Peck (1 ♀, DEBU00242008); Pichincha, Rio Palenque, Malaise, 

II.1983, M. J. Sharkey (1 ♂, DEBU); HONDURAS. Middlesex, 125 m, 8.IV.1965, E. 

C. Welling (1 ♂, CNC503337); MEXICO. Chiapas, Yaxoquintelaa, 550 m, 16-58 N 91-

47 W, 5–8.X.1978, John E. Rawlins (3 ♀, 2 ♂, CMNH); Chiapas, Yaxoquintelaa, 560 

m, 16-58 N 91-47 W, 11–20.VIII.1978, John E. Rawlins (5 ♀, CMNH); Chiapas, 

Yaxoquintelaa, 560 m, 16-58 N 91-47 W, 21–30.VIII.1978, John E. Rawlins (4 ♀, 6 ♂, 

CMNH); Chiapas, Yaxoquintelaa, 560 m, 16-58 N 91-47 W, 21–31.VIII.1978, John E. 

Rawlins (1 ♀, CMNH); Chiapas, 600 ft, Palenque, 22–23.VI.1969. W. R. M. Mason (1 

♀, CNC503336); PANAMA. Canal Zone, Barro Colorado, Island, VII.1956, Carl W. & 

Marian E. Rettenmeyer (1 ♂, DEBU); Chiriqui, Chorcha, waterfall at base of falls, 

12.X.1982, G. Otis (2 ♂, DEBU00241880, DEBU00241881); VENEZUELA. Punta 

(Merida), Rio Chama, sweep, 25.IV.1988, S. A. Marshall (1 ♀, DEBU); San Esteban, 

XI.1939, P. Anduze (1 ♂, USNM); Tovar Merida, 7.VIII.1943, P. Anduze (1 ♀, 

USNM). 

Distribution: Belize, Colombia, Costa Rica, Ecuador, Honduras, Mexico, 

Panama, Venezuela. 

Comments: P. plurimaculatus Czerny 1932 apparently differs from C. 

arthritica only in having a darker thorax. We examined dark specimens that fit the 

description of P. plurimaculatus but found no significant differences from C. arthritica 

in external and internal morphology. Reference to Czerny’s type specimens is 



20 
 

impossible since the Hamburg Museum burned down when it was bombed in 1943, 

destroying all Micropezidae types. Nonetheless, we here treat P. plurimaculatus as a 

synonym of C. arthritica. 

 

Cardiacephala aspera new species 

(Figs. 16–19) 

 

Description: Body length 8 mm, wing 5 mm. Palpus mostly black, white on 

outer face. Clypeus black with pale microsetulae. First flagellomere dark brown. Frontal 

vitta dark brown anterirorly. Fronto-orbital plates black and shiny. Postpronotal lobe 

black and shiny. Row of katepisternal setae brownish. Legs black. Hind femur narrowly 

white basally. Fore tarsus dark brown with gold/whitish pubescence ventrally at base of 

tarsomere one. Oviscape black and shiny, apex yellowish. Epandrium dark brown. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. First flagellomere covered by pale microsetulae. Two 

frontal setae. Paracephalon swollen and conical, extending beyond the vertex. Inner 

vertical setae inserted in strong tubercles. Vertex flattened. Supracervical line of setae 

black. 

 Thorax: Mesonotum with white pruinosisty. Notopleural setae strong. Posterior 

notopleural seta insertion slightly protuberant. Scutellum upturned, triangular. Femora 

with sparse brownish setulae. Mid and hind tibia flattened, sulcus on outer face very 

pronounced and curved (Fig. 18). Wing with stigmatal and discal bands, apex clear with 

a dark and narrow preapical pigmentation. Crossvein r-m clear. R4+5 and M1+2 ending 

separately in wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite slightly 

swollen at posterior end. 

 Abdomen: Tergites with brownish setulae. Female abdomen: Oviscape with 

sparse pale microsetulae. Single spermathecal duct apically broad, ending in a 

cylindrical spermatheca (slightly damaged apically in Fig. 17). Paired spermathecal duct 

striate, delimited by a narrow basal half and a broader distal half with a ring-like 

swelling. Paired spermathecal duct stems thin and smooth, interrupted by a small 

rounded swelling and a small appendix. Paired spermathecae disc-shaped, flattened. 

Male abdomen: Ejaculatory apodeme bigger than epandrium and with a broad blade, 

wider than sperm pump. Phallapodeme extending to anterior limit of hypandrium. 

Distiphallus longer than epandrium but relatively short and thick, about three times as 
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long as the phallic bulb (Fig. 19). Distiphallus ending in a phallic bulb, phallic bulb 

subequal in length and width. 

 Type material: Holotype: ECUADOR. Orellano, Yasuni Natl. Pk. Yasuni 

Research Stn., 0º40’50” S 76º24’2”W, 250 m, 28.IV–8.V.2009, S. A. Marshall (1 ♀, 

QCAZ, sequence MYCRO256–16). Paratypes: ECUADOR. Napo, Tiputini, 

Biodiversity Station, 216 m, 00º37’55” S 076º08’39” W, 7.II.1999, T. L. Erwin et al. (1 

♂, USNM00054352); Prov. Orellano, Yasuni Natl. Pk. Yasuni Research Stn., 0º40’50” 

S 76º24’2”W, 250 m, 28.IV–8.V.2009, S. A. Marshall (1 ♀, 1 ♂, DEBU01015594). 

 Other material examined: BOLIVIA. La Paz, San Antonio, ca. 8km S Mapiri, 

15º20’56 S 68º13’31 W, 11.IV.2001, S. A. Marshall (1 ♀, DEBU00150384); 

ECUADOR. Limoncocha, 250 m 0º24’ S 76º40’ W, 9–16.III.1976, G. E. Shewell (1 ♂, 

CNC503370); Pompeya, Napo R. Pastaza, 250 m, 14–22.IV.1965, L. Pena (1 ♂, 

CNC503368); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 

m, roadside sweeping, 29.IV–8.V.2002, J. Lapierre (1 ♂, DEBU); Napo, Jatun Sacha 

Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 30.IV–8.V.2002, S. A. Marshall 

(1 ♂, DEBU00178803); Napo, Yasuní National Park, Yasuní Research station, 76º36’ 

W 00º38’ S, 3–20.XI.1998, T. Pape & B. Viklund (1 ♀, 2 ♂, ZMUC); GUIANA. 

Kabocalli, Iwokrama Forest Res., 60m, FIT, 3–5.VI.2001, Brooks & Fallin (1 ♀, 

DEBU00256896); PERU. Loreto, Teniente Lopez, 1.5 km N, 230–305 m, FIT, 

23.VII.1993, R. Leschen (2 ♀, DEBU00138311, DEBU00138312). 

Distribution: Bolivia, Ecuador, Guiana, Peru. 

Etymology: The name C. aspera refers to the sharp paracephalon of this 

species. 

Comments: This Ecuadorian species is closely related to C. lobulosa, C. nigra 

and C. velutinosa, from which it differs by the swollen paracephalon and the disc-

shaped, paired spermathecae. 

 

Cardiacephala brevipennis (Walker, 1852) new combination 

(Figs. 20–23) 

 

Calobata brevipennis Walker, 1852: 389. 

Plocoscelus brevipennis (Walker), Enderlein 1922: 227. 
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Description: Body length 8 mm, wing 5 mm. Palpus dark brown. Clypeus dark 

brown, shiny and with pale microsetulae. First flagellomere black. Fronto-orbital plates 

and frontal vitta dark brown. Epicephalon black. Row of katepisternal setae brownish, 

some of them shiny gold. Fore leg dark brown. Mid and hind femora white at basal third 

and yellowish at the apical third. Fore tarsus dark brown with gold/whitish pubescence 

ventrally at base of tarsomere one. Oviscape black, apex yellowish. Epandrium dark 

yellow. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Frontal vitta with a narrowed depression centrally, 

reaching ocellar triangle. Two frontal setae. Vertex flattened. Paracephalon smooth, 

without swelling (not extending beyond the vertex). Inner vertical seta insertion flat, 

without tubercle. Line of black supracervical setae absent. 

Thorax: Mesonotum with golden pruinosity. Scutellum upturned, triangular. 

Femora with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face 

weak. Wing with stigmatal and discal bands, apex clear with a dark and narrow 

preapical pigmentation. Crossvein r-m with small dark spot. R4+5 and M1+2 meeting at 

the wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite smooth, without 

swelling. 

Abdomen: T1–T4 with sparse brownish setulae. T5 and T6 with pale setulae. 

Female abdomen: Oviscape with pale and dispersed microsetulae. Single spermathecal 

duct (slightly damaged in Fig. 21) apically broad, ending in a cylindrical but slightly 

irregular peanut-like spermatheca. Paired spermathecal duct smooth, slightly tapered on 

basal half. Paired spermathecal duct stems convoluted, with only small lobes. Paired 

spermathecae cylindrical, striate and goblet-like, deeply invaginated from apex to base. 

Male abdomen: Ejaculatory apodeme bigger than epandrium and with a broad blade, 

wider than sperm pump. Phallapodeme short, not extending to anterior limit of 

hypandrium. Distiphallus long, longer than epandrium, ending in a cylindrical phallic 

bulb about three times as long as wide (Fig. 23). 

Type material: Holotype (1 ♂, BMNH, only images examined): BRAZIL. No 

information about collector and date. 

Material examined: BOLIVIA. La Paz, 5 km W of Mapiri, Arroyo Tuhiri, 750 

m, 15º17.8’S 68º15.6’W, 17.III.2001, S. D. Gaimari (7 ♀, 7 ♂, CSCA); La Paz, 5 km W 

Mapiri, Arroyo, Tuhiri, 750 m, 15º17.8’S 68º15.6’W, 17.III.2001, S. D. Gaimari (1 ♀, 

DEBU01086314, CSCA, sequence MYCRO233–16); La Paz, 1 km E of Guanay, 580 
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m, 15º30.2’S 69º52.3’W, 14.III.2001, S. D. Gaimari (4 ♀, 12 ♂, USNM); La Paz, 1 km 

E of Guanay, 510 m, 15º30.3’S 67º50.8’W, 13.III.2001, Amnon Freidberg (3 ♂, 

USNM); La Paz, 2 km S Chulumani, 1750 m, 16º23.5’S 67º31.8’W, 9.III.2001, S. D. 

Gaimari (5 ♀, 3 ♂, USNM); La Paz, 8 km S Chulumani nr. Apa Apa, 1700–1800 m, 

16º22’S 67º30.4’W, 9.III.2001, S. D. Gaimari (1 ♂, USNM); La Paz, Arroyo, Tuhiri W 

Mapiri, 15º17’27S 68º15’29W, 10.IV.2001, S. A. Marshall (10 ♀, 6 ♂, 

DEBU00150690, DEBU00150635, DEBU00196448, DEBU00196439, 

DEBU00196446, DEBU00150683, DEBU00150694, DEBU00150705, 

DEBU00150630, DEBU00150653, DEBU00150634, DEBU00150685, 

DEBU00150684, DEBU00150682, DEBU00150692, DEBU00150703); La Paz, 

Caranavi, 670 m, 15º50.2’S 67º33.4’W, 12.III.2001, Amnon Freidberg (1 ♀, USNM); 

La Paz, Chulumani Rd. Nr. La Florida, 4.IV.2001, S. A. Marshall (1 ♀, 

DEBU00150373); La Paz, Chulumani, 1750 m. 2 km S, 16º32.5’S 67º31.8’W, 9–

10.III.2001, A. Freidberg (2 ♀, 3 ♂, USNM); La Paz, ENE of Teoponte, San Juanito, 

15º29’69”S 67º47.803’W, 8.IV.2001, A. L. Norrbom (1 ♂, DEBU01086315, USNM, 

sequence MYCRO234–16); La Paz, Guanay, 38km S, roadside stream, Pan traps, 7–

12.IV.2001, S. A. Marshall (1 ♀, DEBU00190524); La Paz, Heath River Wildlife 

Centre, ~21km SSW Puerto Heath, 12º40’S 68º42’W, 29.IV–12.V.2007, J. H. Kitz (1 

♂, DEBU00282411); La Paz, Heath River Wildlife Centre, ~21km SSW Puerto Heath, 

12º40’S 68º42’W, 29.IV–12.V.2007, S. A. Marshall (9 ♀, 4 ♂, DEBU00282064, 

DEBU00282115, DEBU00282132, DEBU00282164, DEBU00282168, 

DEBU00282169, DEBU00282171, DEBU00282176, DEBU00282177, 

DEBU00282178, DEBU00282185, DEBU00282187); La Paz, Heath River Wildlife 

Centre, ~21km SSW Puerto Heath, 12º40’S 68º42’W, 29.IV–12.V.2007, S. M. Paiero 

(1 ♂, DEBU00281785); La Paz, Mapiri, 720 m, 15º18.6’S 68º13’W, 15.III.2001, 

Amnon Freidberg (1 ♀, 1 ♂, USNM); La Paz, Mapiri, 720 m, 15º 18.6’S 68º13’W, 

15.III.2001, S. D. Gaimari (2 ♀, USNM); La Paz, Mapiri 5 km W, 750 m, 15º 17.8’S 

68º 15.6’W, 16.III.2001, Amnon Freidberg (1 ♀, USNM); La Paz, Nor. Yungas, btw. 

Alcoche & Teoponte, 38 km SW of Guanay, 15º33’33.9”S 67º44’4.5”W, 12.IV.2001, 

A. L. Norrbom (3 ♀, 2 ♂, USNM); La Paz, Santa Cruz, Refugio Los Volcanes, 4km N 

Bermejo, 18º6’15”S 63º35’65”W, 1058m, Malaise along river, 3–7.X.2014, Norrbom et 

al. (1 ♀, DEBU00388307, USNM); La Paz, San Antonio, ca. 8km S Mapiri, 15º20’56S 

68º13’31W, Secondary Forest, dung pans, 11.IV.2001, S. A. Marshall (1 ♀, 

DEBU00172882); La Paz, San Juanito nr. Teoponte, 500 m, 15º29’42S 67º47’48W, 
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8.IV.2001, S. A. Marshall (7 ♀, DEBU00149634, DEBU00149671, DEBU00150735, 

DEBU00149669, DEBU00149604, DEBU00149671, DEBU00149655; 2 ♂, 

DEBU00149603, DEBU00149631); La Paz, Tajlihui, 590 m, 15º40.8’S 67º41.7’W, 

12.III.2001, S. D. Gaimari (3 ♀, USNM); La Paz, Tajlihui, 590 m, 15º40.8’S 

67º41.7’W, 12.III.2001, Amnon Freidberg (3 ♀, 2 ♂, USNM); BRAZIL. Amazonas, 

Mirin, 19–22.XI.1993, J. E. Brasil (3 ♀, 1 ♂, INPA); Amazonas, Rio Jau, Meriti, Mun. 

Novo Airão, 4–10.VI.1994, J. A. Rafael (2 ♀, INPA); Amazonas, S. Izabel. R. Negro, 

Maturaca, Malaise trap, 11–18.X.1990, J .A. Rafael (3 ♂, INPA); Rondonia, Ouro Preto 

do Oeste, Igarapé Mandi, 6–12.VII.1995, Malaise trap, J. A. Rafael & J. Vidal (1 ♀, 

INPA); COLOMBIA. Amazonas, Amacayacu Natl. Pk., San Martin, 150 m, Malaise 

trap, 24.III–3.IV.2000, B. Amado (1 ♂, DEBU00138385, IAVH); Amazonas, PNN 

Amacayacu Lorena, 3º2’86” S 69º59’70” W, 210 m, 27.VIII.2001, M. Sharkley & D. 

Campos (1 ♀, USNM); Amazonas, PNN Amacayacu San Martin, 3º23’S 70º06’W, 150 

m, Malaise trap, M. 1313, 3–11.XI.2000, B. Amado (1 ♀, IAVH); Amazonas, PNN 

Amacayacu San Martin, 3º23’S 70º06’W, 150 m, Malaise trap, M. 1314, 29.XI–

5.XII.2000, B. Amado (1 ♂, USNM); Vichada, PNN Tuparo Cerro Tomas, 5º21’N 

67º51’W, 140m, 21–31.Jan, Malaise, W. Villalba, M. 1381 (1 ♀, IAVH); ECUADOR. 

Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’S 77º37’W, 450m, 30.IV–

8.V.2002, S. A. Marshall (1 ♀, DEBU00196246); FRENCH GUIANA, Nahe St. Jean, 

29.XII.2002, M. Kotrba (2 #f, 2 ♂, DEBU); PERU. Amazonia Lodge, Malaise trap, 

12º52’16” S 71º22’11” W, 23–24.X.2006, 465 m, J. Skevington (4 ♀, 8 ♂, DEBU); 

Cuzco. Quincemil. 13–31.VIII.1962. 780 m. L. Pena (1 ♀, 2 ♂, CNC503332, 

CNC503333, CNC503335); Junin, Pampa, Heramosa Lodge, 22km N San Ramon, 

10º59’18S 75º25’30W, 1220 m, F.I.T., 24–27.XI.2007, D. Brzoska (1 ♀, 

DEBU00319437); Madre De Dios, Los Amigos Biol. Stn., treefall pans, 6–10.VI.2006, 

Paiero & Klymko (1 ♀, 1 ♂, DEBU00279670, DEBU00281448); Madre De Dios, 

Manu Natl. Pk. Cocha Cashu Biol. Stn., 380 m, 11º55’0S 77º18’0W, 31.VIII–

1.IX.1986, D.C. Darling (2 ♀, DEBU00151201, DEBU00151203); Madre De Dios, Rio 

Pini Pini,  & Rio Amalia confluence, Manu Natl. Pk., 17.IV.2004, M. Von Tschinhaus 

(1 ♂, DEBU00256958); Madre De Dios, Tambopata Wildlife Res. 30km SW Pto. 

Maldonado 12º50’S 69º20’W, 290m, 12–31.VIII.1982, Joseph J. Anderson (1 ♀, 2 ♂, 

USNM); VENEZUELA. Trujillo, Guaramacal Natl. Pk., 14k NE Bocono, 2000 m, 

25.VIII–1.IX.1992, L. Masner (1 ♀, DEBU00141032). 
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Distribution: Bolivia, Brazil, Colombia, Ecuador, French Guiana, Peru, 

Venezuela. 

 

Cardiacephala bulla new species 

(Figs. 24–27) 

 

Description: Body length 9 mm, wing 5 mm. Palpus brown. Clypeus rusty red or brown 

with pale microsetulae. First flagellomere black with pale microsetulae. Fronto-orbital 

plates dark brown. Row of katepisternal setae brownish. Hind femur narrowly white 

basally. Fore leg dark brown, femur yellow in ventral margin. Fore tarsomere one white, 

2–5 dark brown. Oviscape yellow and shiny, apex dark brown. Epandrium yellow. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Frontal vitta slightly depressed in the center, depressed 

area reaching ocellar triangle. Two frontal setae. Paracephalon swollen and conical, 

extending beyond the vertex. Inner vertical seta insertion flat, without tubercle. Vertex 

flattened. Black supracervical setae sparse, weak. 

 Thorax: Mesonotum golden pruinose with sparse pale setulae. Scutellum 

upturned, triangular. Femora with sparse black setulae. Mid and hind tibia flattened, but 

sulcus on outer face weak. Wing with stigmatal and discal bands, apex clear with a 

weak darkened and narrow preapical pigmentation. Crossvein r-m with small dark spot. 

R4+5 and M1+2 ending separately in wing margin. A1+CuA2 as long as CuA2. Female 

cervical sclerite smooth, without swelling. 

Abdomen: Tergites with brownish setulae. Female abdomen: Single 

spermathecal duct apically broad, ending in a cylindrical spermatheca. Paired 

spermathecal duct striate, delimited by a narrow basal half and a broader distal half. 

Paired spermathecal duct stems with a small basal rounded swelling followed by a 

striate duct that reaches spermathecae (Fig. 25). Paired spermathecae striate and sac-

like, tapered basally and distally swollen. Male abdomen: Ejaculatory apodeme 

somewhat thin and bigger than epandrium, blade broad, wider than sperm pump. 

Phallapodeme extending to anterior limit of hypandrium. Distiphallus short, about same 

length as epandrium. Distiphallus ending in a phallic bulb, phallic bulb two times as 

long as wide (Fig. 27). 

Type material: Holotype: BOLIVIA. La Paz, Heath River Wildlife Centre, 

12º40’ S 68º42’ W, 28.IV–11.V.2007 (1 ♀ DEBU01086331, CBFC, sequence 
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MYCRO253–16). Paratypes: BOLIVIA. La Paz, Heath River Wildlife Centre, 12º40’ S 

68º42’ W, 28.IV–11.V.2007 (1 ♂, DEBU01086332, CBFC, sequence MYCRO254–16); 

Heath River, Wildlife Centre, yellow pans, 5.V.2000, Paiero & Kits (1 ♀, 1 ♂, DEBU); 

Amazonas, PNN Amacayacu, Lorena, 3º02’86” S 69º59’70” W, 210 m, 27.VIII.2001, 

M. Sharkley & D. Campos (1 ♀, USNM); ECUADOR. Napo, Yasuni National Park: 

PUCE Yasuni research station, Malaise trap in rain forest, 76º36’ W 00º38’ S, 3–

20.XI.1998, T. Tape & B. Viklund (1 ♀, ZMUC). 

Other material examined: BRAZIL. Acre, Cruzeiro do Sul, Rio Moa, 

073702S-724615W, 19–28.XI.1996, J. A. Rafael, J. Vidal & R. L. Menezes (1 ♀, 

INPA); Amazonas, Novo Airão, AM-352, Malaise trap, 21–23.X.1994, J. Vidal & J. 

Brasil (1 ♀, INPA); Amazonas, Rio Jau, Meriti, Mun. Novo Airão, 4–10.VI.1994, J. A. 

Rafael (1 ♀, INPA); COLOMBIA. Amazonas, PNN Amacayacu Lorena, 3º2’86” S 

69º59’70” W, 210 m, 27.VIII.2001, M. Sharkley & D. Campos (1 ♀, USNM); 

Amazonas, PNN Amacayacu Matamata, 3º23’ S 70º06’ W, 150 m, 2–15.X.2001, 

Malaise, M. 2239, D. Chota (1 ♀, IAVH); Amazonas, PNN Amacayacu Lago Tipisca, 

3º5’ S 70º0’ W, 210 m, 31.VIII.2001, M. 2206, D. Campos (1 ♀, USNM); ECUADOR. 

Napo, Yasuni National Park: PUCE Yasuni research station, Malaise trap in rain forest, 

76º36’ W 00º38’ S, 3–20.XI.1998, T. Tape & B. Viklund (1 ♂, ZMUC); PERU. Madre 

De Dios, Los Amigos Biol. Stn., 2–14.VI.2006, Paiero & Klymko (1 ♀, 

DEBU00281502). 

Distribution: Bolivia, Brazil, Colombia, Ecuador, Peru. 

 Etymology: The specific name of C. bulla (latin: “bubble”) refers to the shiny 

and bubble-shaped paracephalon of this species. 

 Comments: Although somewhat similar to C. conifera, C. bulla has a smooth 

and shiny epicephalon (in contrast with the irregular epicephalon and swollen inner 

vertical insertion of C. conifera) and a white fore tarsomere one. 

 

Cardiacephala camptomera (Bigot, 1886) new combination 

(Figs. 28–29) 

 

Calobata camptomera Bigot, 1886: 375. 

Plocoscelus camptomerus (Bigot), Hennig, 1935: 48. 

Plocoscelus nitidus Hennig, 1935: 49. New synonym 
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Description (female only): Body length 8 mm, wing 5 mm. Thorax and abdomen 

black. Palpus mostly dark brown, outer face slightly white. Clypeus dark brown with 

dispersed pale microsetulae. First flagellomere dark brown covered with pale 

microsetulae. Fronto-orbital plates and frontal vitta brown. Paracephalon and 

epicephalon black. Row of katepisternal setae black. Mid femur white in basal third. 

Hind femur narrowly white basally. Mid and hind femur yellowish apically. Anterior 

femur and tibia dark brown. Fore tarsus white, tarsomere one with brown ventral 

pubescence basally, 4–5 covered. Oviscape dark brown. 

Head: Palpus strongly convex ventrally, axe-shaped. Clypeus enlarged, length at 

least half as width in frontal view. Two frontal setae. Epicephalon somewhat depressed 

after the ocellar triangle. Inner vertical seta insertion flat, without tubercle. 

Paracephalon smooth, without swelling (not extending beyond the vertex). Vertex 

rounded. Line of black supracervical setae strong. 

Thorax: Mesonotum with white pruinosity.  Femora with sparse black setulae. 

Mid and hind tibia flattened, but sulcus on outer face weak. Scutellum convex and 

displaced posterior (not upturned). Wing with stigmatal and discal bands, apex entirely 

dark. Crossvein r-m clear. R4+5 and M1+2 ending separately in wing margin. A1+CuA2 as 

long as CuA2. Female cervical sclerite smooth, without swelling. 

Abdomen: Tergites with sparse yellowish setulae. Oviscape with sparse pale 

microsetulae. Single spermathecal duct apically broad, ending in an oval spermatheca. 

Paired spermathecal duct divided into a narrow basal half and a broader distal half. 

Paired spermathecal duct stems broad and convoluted until reaches spermathecae (Fig. 

60). Paired spermathecae oval, apical half invaginated. 

Type material: Syntypes of Calobata camptomera Bigot (2 ♀, OUMNH, only 

images examined): BRAZIL. Ex. coll. Bigot (white label), date not cited; Plocoscelus 

nitidus Hennig (sex unknown, NMW, not examined): BRAZIL, Winth. coll. 

Material examined: BRAZIL. Paraná, Curitiba, 5.I.1978, G. Oliveira (1 ♀, 

DZUP341595); Rio de Janeiro, Floresta da Tijuca, Agude da Solidao, 23.I.1990, S. A. 

Marshall (1 ♀, DEBU01086322); Rio de Janeiro, I.1939, R. C. Shannon (1 ♀, USNM); 

Rio de Janeiro, X.1938, R. C. Shannon (1 ♀, USNM); Rondônia, Nova Mamoré, Parque 

Estadual de Guajará-Mirim, Rio Formoso, 101926S 643388W, 20–27.X.1995, Malaise, 

J. Vidal & L. S. Aquino (1 ♀, INPA). 

Distribution: Brazil. 
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Comments: C. camptomera differs from the other Brazillian species with an 

enlarged clypeus and axe-shaped palpus, C. spinosa, in that the thorax is black and the 

paired spermathecal duct stems are convoluted. R4+5 and M1+2 do not meet at the wing 

margin as in Bigot’s description and Hennig’s (1935) key. 

Hennig (1935: 49) also describes a similar species from Brazil, P. nitidus, but 

makes no mention of C. camptomera, since neither specimens nor types were examined. 

The main diagnostic characters of P. nitidus (rounded vertex, two frontal setae and 

darkened fore tarsomere one) seem unlikely, as that fore tarsus colouration is restricted 

to species with three frontal setae (C. setosa group). However, C. camptomera presents 

a white fore tarsomere one with brown ventral pubescence basally, which might have 

been misinterpreted by Hennig. Moreover, the P. nitidus type, a specimen presumably 

acquired by Wilhelm von Winthem at the beginning of 19th century and probably 

already in bad conditions (sex unknown) when Hennig examined it, is lost. Given these 

circumstances, it seems best to treat P. nitidus as a synonym of C. camptomera. 

 

Cardiacephala cinnameus (Hennig, 1935) new combination 

(Figs. 30–32) 

 

Plocoscelus cinnameus Hennig, 1935: 50. 

 

 Description: Body length 7 mm, wing 4 mm. Palpus mostly brown, white on 

outer face. Clypeus yellow with pale microsetulae mainly laterally, shiny. First 

flagellomere brown, covered by pale microsetulae. Fronto-orbital plate brown. Row of 

katepisternal setae brownish, some of them shiny gold. Fore tibia dark brown. Fore 

tarsus one dark brown, 2–5 white. T3 and T4 dark brown. Oviscape yellow and shiny. 

Epandrium yellow. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Three frontal setae. Frontal vitta slightly prominent, 

shiny. Epicephalon with golden pruinosity. Vertex flattened and slightly pronounced 

posterior, triangular. Inner vertical seta insertion flat, without tubercle. Paracephalon 

slightly swollen, swelling rounded. Line of black supracervical setae strong. 

 Thorax: Mesonotum golden pruinose with lines of small pale microsetulae 

sublaterally. Scutellum upturned, triangular. Femora with black microsetulae, some of 

them shinning gold. Mid and hind tibia flattened, but sulcus on outer face weak. Wing 
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with stigmatal and discal bands, apex entirely dark. Crossvein r-m with dark spot. R4+5 

and M1+2 ending separately in wing margin. A1+CuA2 as long as CuA2. Female cervical 

sclerite smooth, without swelling. 

Abdomen: Tergites covered by sparse yellowish setulae. Female abdomen: 

Single spermathecal duct apically broad, ending in a cylindrical spermatheca. Paired 

spermathecal duct divided into a narrow basal half and a broader distal half. Paired 

spermathecal duct stems strongly convoluted, apical half slightly broader (Fig. 31). 

Paired spermathecae cylindrical, strongly curved in the middle. Male abdomen: 

Ejaculatory apodeme bigger than epandrium and with a broad blade, wider than sperm 

pump. Hypandrium broad, exceeding epandrium length. Phallapodeme extending to 

anterior limit of hypandrium. Distiphallus long, longer than epandrium and with a 

phallic bulb subequal in length and width. Distal distiphallus long and convoluted (Fig. 

32). 

Type material: Holotype (1 ♀, SMTD, only images examined): BOLIVIA. 

Mapiri, Sarampioni, 700 m, coll. W. Schnuse, 1911 (white label). Since the abdomen is 

missing, sex determination was based on the original description. 

Material examined: BOLIVIA, Heath River, Wildlife Centre, Yellow pans. 

5.V.2000, Paiero & Kits (2 ♀, DEBU); La Paz, Heath River Wildlife Centre, 12º40’ S 

68º42’ W, 28.IV–11.V.2007 (1 ♀, DEBU, sequence DEBUA282–17); La Paz, Heath 

River Wildlife Centre, 12º40’ S 68º42’ W, 28.IV–11.V.2007, S. A. Marshall (3 ♀, 2 ♂, 

DEBU00282045, DEBU00282068, DEBU00282124, DEBU00282204, 

DEBU00282224); La Paz, Heath River Wildlife Centre, 12º40’ S 68º42’ W, 28.IV–

11.V.2007, S. M. Paiero (2 ♂, DEBU00281740, DEBU00281741); BRAZIL. 

Amazonas, Manaus. R. Ducke, Malaise trap, 5–16.VIII.1994, F. Xavier (1 ♀, INPA); 

Amazonas, Manaus, R. Ducke, 9.IX.1986, L. S. Aquino & U. Barbosa (1 ♀, INPA); 

Pará, Tucuruí, R. Tocantins prox. cid. Muru, 26.III.1981 (1 ♀, INPA); Pará, Tucuruí, Ig. 

Água Fria, 035052S-494704W, Malaise trap, 2.XII.2001, J. A. Rafael & J. Vidal (1 ♀, 

DEBU01086316, INPA); Rondonia, Porto Velho, AHE Jirau, Rio Madeira, 9º35’29” S 

65º2’57.6” W, Malaise, 9º camp. T5 e T7, 4–17.I.2012, W. F. Dáttilo & G. R. Mazão (1 

♀, DZUP); Rondonia, Ouro Preto do Oeste, Reserva INPA, Malaise trap, 6–

12.VII.1995, J. A. Rafael & J. Vidal (1 ♂, INPA) COLOMBIA. Amazonas, Amacayacu 

Natl. Pk., San Martin, 150 m, Malaise trap, 20–27.III.2000, A. Parente (1 ♂, 

DEBU00138448, IAVH); Caquetá, PNN Chiribiquete Rio Cuñare, 0º30’ N, 72º37’50” 

W, 300 m. 1–5.XI.2000, E. Gonzalez & M. Ospina (1 ♂, IAVH); FRENCH GUIANA. 
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Cayenne, Comm. Regina, Kaw Mt., Relais de Patawa, 4º33’N 52º10’W, 300m, Malaise, 

I.2006, J. A. Cerda (1 ♀, DEBU00280290); PERU. Madre De Dios, Los Amigos Biol. 

Stn. Treefall pans, 2–14.VI.2006, Paiero & Klymko (3 ♀, DEBU00281444, 

DEBU00281446, DEBU00281469). 

Distribution: Bolivia, Brazil, Colombia, French Guiana, Peru. 

 

Cardiacephala conifera Hendel, 1933  

(Figs. 33–36) 

 

Cardiacephala conifera Hendel, 1933: 217. 

Plocoscelus conifer (Hendel), Hennig 1937: 49. 

Plocoscelus haedulus Hennig 1935: 51, Hennig 1937: 49. 

 

 Description: Body length 8 mm, wing 5 mm. Palpus mostly dark brown, white 

on outer face. Clypeus brown with pale microsetulae. First flagellomere brown and 

covered with pale microsetulae. Row of katepisternal setae brownish. Fore tibia dark 

brown. Hind femur narrowly white basally. Fore tarsus dark brown with gold/whitish 

pubescence ventrally at base of tarsomere one. Oviscape brown with apex dark brown. 

Epandrium yellow. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Vertex flattened. Frontal vitta slightly 

elevated until vertex. Inner vertical setae inserted in strong tubercles. Paracephalon 

swollen, conical. Black supracervical setae sparse, weak. 

 Thorax: Mesonotum with golden pruinosity. Notopleural setae strong. Posterior 

notopleural seta insertion slightly protuberant. Scutellum upturned, triangular. Femora 

with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face weak. 

Wing with incomplete apical pigmentation and three preapical darkened spots. 

Crossvein r-m with dark spot. R4+5 and M1+2 ending separately in wing margin. 

A1+CuA2 less than half as long as CuA2. Female cervical sclerite smooth, without 

swelling. 

 Abdomen: Tergites with sparse brownish setae. Female abdomen: Single 

spermathecal duct apically broad, basal half slightly tapered. Single spermatheca 

cylindrical. Paired spermathecal duct divided into a narrow basal half and a broader 

distal half. Paired spermathecal duct stems thin and smooth on basal third, apical two 
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thirds with a large rounded swelling (Fig. 34). Paired spermathecae spherical, somewhat 

flattened basally (almost disc-shaped) and deeply invaginated from apex to base. Male 

abdomen: Ejaculatory apodeme reduced, blade small and short, sperm pump wider than 

blade. Phallapodeme extending to anterior limit of hypandrium. Distiphallus long, 

longer than epandrium, ending in a phallic bulb, phallic bulb subequal in length and 

width. 

Type material: Syntypes of C. conifera Hendel (2 ♀, NMW, probably lost): 

PARAGUAY. Aregua. No information about collector and date; Plocoscelus haedulus 

Hennig (1 ♀, MLUH): BRAZIL, Amazonas, Tefé. No information about collector. 

 Material examined: BRAZIL. Amazonas, 45 km E Tapuruquara, 23.I.1978, 

Norman D. Penny (1 ♂, INPA); Amazonas, Manaus, Reserva Ducke, 9.IX.1986, L.S. 

Aquino & U. Barbosa (1 ♀, INPA); Amazonas, Manaus, Est. AM1 km 64, 28.VII.1970, 

A. Faustino (INPA); Amazonas, Reserva Ducke, 14.II.1978, Jorge Arias (INPA); Mato 

Grosso do Sul, Bodoquena, Fazenda California, 20º41’55.9” S 58º52’49.4” W, 

6.XI.2011 (1 ♀, DZUP341592, sequence MYCRO237–16); COLOMBIA. Bolivar, SFF 

Los Colorados, La Suiris, 9º54’ N 75º07’ W, 126 m, 16–30.XI.2000, E. Deulufeut M. 

921 (1 ♀, IAVH); Magdalena, Tayrona Natl. Pk., Pueblito, 225 m, Malaise trap, 4–

20.XII.2000, M. 965, R. Henriquez (1 ♀, IAVH); Magdalena, PNN Tayrona Pueblito, 

225 m, 11º20’ N 74º02’ W, 1–19.IX.2000, M. 626, R. Henriquez (1 ♀, USNM); 

Vichada, PNN Tuparro Centro Administrativo, 5º21’ N 67º51’ W, 100 m, Malaise, 17–

26.XII.2000, M. 1382, W. Villalba (1 ♀, USNM). 

 Distribution: Brazil, Colombia, Guiana, Paraguay. 

 Comments: The swelling on the inner vertical seta insertion and the 

paracephalon, in combination with three preapical dark spots and short A1+CuA2 on the 

wing, makes this species easily distinguishable. Hendel (1936: 65, Fig. 1) also provides 

an illustration of a C. conifera head. 

 

Cardiacephala erugata new species 

(Figs. 37–39) 

 

 Description: Body length 9 mm, wing 5 mm. Palpus dark brown, outer face 

white. Clypeus brown. First flagellomere dark brown, with pale microsetulae. Fronto-

orbital plates, frontal vitta, epicephalon and paracephalon brown and shiny. Row of 

katepisternal setae brownish. Fore tibia dark brown. Mid and hind femora uniformly 



32 
 

brown. Fore tarsus dark brown with gold/whitish pubescence ventrally at base of 

tarsomere one. Oviscape brown, apex yellow. Epandrium brown. 

 Head: Palpus broadened basally and gradually tapering to apex (Fig. 37). 

Clypeus short, length less than half of width. Two frontal setae. Ocellar triangle 

displaced more anterior, epicephalon occupying more than half the lengh of the head 

(Fig. 38). Inner vertical seta insertion flat, without tubercle. Vertex rounded. 

Paracephalon, epicephalon and vertex limits undistinguishable. Paracephalon swollen, 

arched and slightly extending beyond the vertex. Black supracervical setae sparse, 

weak. 

 Thorax: Mesonotum with white pruinosity. Scutellum upturned, triangular. 

Femora with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face 

weak. Wing with incomplete apical pigmentation and three preapical darkened spots. 

Crossvein r-m with dark spot. R4+5 and M1+2 ending separately in wing margin. 

A1+CuA2 as long as CuA2. 

 Abdomen: Tergites with black setulae. Female abdomen: Single spermathecal 

duct apically broad, ending in a cylindrical spermatheca. Paired spermathecal duct 

smooth and with a broader apical ring-like swelling. Paired spermathecal duct stems 

thin and smooth in basal third, followed by a rounded swelling and a small appendix 

before the spermathecae. Paired spermathecae sac-like (distally swollen and tapered 

basally), striate and deeply invaginated. Male Abdomen: Ejaculatory apodeme bigger 

than epandrium and with a broad blade, wider than sperm pump. Phallapodeme 

extending to anterior limit of hypandrium. Distiphallus long, longer than epandrium, 

ending in a phallic bulb, phallic bulb subequal in length and width (Fig. 39). 

 Type material: Holotype: ECUADOR. Prt. Orellana, Rio Tiputini, 0º36’2” S 

76º8’9” W, 12–26.VIII.1999, W. N. Mathis, A. Baptista & M. Kotrba (1 ♂, 

USNM00090816). 

 Other material examined: PERU. Madre De Dios, Tambopata Wldlf. Res. 

30km SW Pto. Maldonado, 12º50’S 69º20’W, 290m, 12–31.VIII.1982, Joseph J. 

Anderson (1 ♀, USNM). 

 Distribution: Ecuador, Peru. 

 Etymology: The specific name C. erugata refers to the clean and smooth 

epicephalon and paracephalon (Latin: “clear of wrinkles, smooth”). 

 Comments: Cardiacephala erugata is distinctive for the displacement of the 

ocellar triangle and the smoothness of the epicephalon and paracephalon. 
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Cardiacephala guttata (Walker, 1852) 

(Figs. 40–42) 

 

Musca longipes Fabricius 1787: 348 (preoccupied, Scopoli 1763: 336). 

Cardiacephala triluminata Cresson 1930: 330 (nom. nov. for Musca longipes). 

Calobata guttata Walker 1852: 394. 

Cardiacephala guttata (Walker, 1852), Steyskal 1967: 79. 

 

Description: Body length 9 mm, wing 5 mm. Palpus dark brown. Clypeus dark 

brown, shiny. First flagellomere dark brown, covered with pale microsetulae. Fronto-

orbital plates and frontal vitta dark brown. Paracephalon and Epicephalon brown, shiny. 

Frontal vitta with a dark brown stripe extending to vertex. Row of katepisternal setae 

brownish, some of them shiny gold. Fore leg dark brown. Mid and hind femora brown, 

yellowish at apical third. Fore tarsus dark brown with gold/whitish pubescence ventrally 

at base of tarsomere one. Oviscape dark brown, apex yellow. Epandrium brown.  

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Inner vertical seta insertion flat, 

without tubercle. Paracephalon swollen and conical, extending beyond the vertex and 

without clearly divisions with epicephalon. Vertex flattened. Black supracervical setae 

sparse, weak. 

Thorax: Mesonotum whitish pruinose with sparse pale setuale. Scutellum 

upturned, triangular. Femora with sparse black setulae. Mid and hind tibia flattened, but 

sulcus on outer face weak. Wing stigmatal and discal band delimited, apical band 

darkened with three preapical hyaline rounded spots. Crossvein r-m with small dark 

spot. R4+5 and M1+2 meeting at the wing margin. A1+CuA2 as long as CuA2. Female 

cervical sclerite smooth, without swelling. 

Abdomen: Tergites with brownish setulae. Female abdomen: Oviscape with 

sparse pale microsetulae. Single spermathecal duct uniformly thick, ending in a peanut-

like cylindrical spermatheca. Paired spermathecal duct divided into a narrow basal half 

and a broader distal half. Paired spermathecal duct stems thin and smooth on basal third, 

followed by a small rounded swelling and a small appendix (Fig. 41). Paired 

spermathecae striate and sac-like (distally swollen and tapered basally), deeply 

invaginated from apex to base. Male abdomen: Ejaculatory apodeme about same length 
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as epandrium and with a broad blade, wider than sperm pump (Fig. 42). Phallapodeme 

extending to anterior limit of hypandrium. Distiphallus short, about same length as 

epandrium. Distiphallus ending in a phallic bulb, phallic bulb subequal in length and 

width. 

Type material: Holotype (1 specimen, abdomen missing, sex unkown, BMNH, 

not examined): BRAZIL. No information about collector and date. 

Material examined: BRAZIL. Paraíba, Forest near Areia, 630 m, 24.I.1981, 

Ginter Ekis (2 ♀, 3 ♂, CMNH); COLOMBIA. Magdalena, Tayrona Zaino, 50 m, 

11º20’1” N 74º2’1” W, 20–29.IX.2000, R. Henriquez. (1 ♀, IAVH); Magdalena, 

Tayrona Zaino, 50 m, 11º20’1” N 74º2’1” W, 14–30.VIII.2000, R. Henriquez (1 ♀, 

IAVH); Magdalena, Tayrona Zaino, 50 m, 11º20’1” N 74º2’1” W, 29.V–14.VI.2000, R. 

Henriquez (1 ♂, IAVH); FRENCH GUIANA. Cayenne, Comm. Regina, Kaw Mt., 

Relais de Patawa, 4º33’N 52º10’W, 300m, Malaise, I.2006, J. A. Cerda (1 ♀, 

DEBU00280286); Montsinery, Carrefour Du Gallion, “Emerald Jungle”, Gelbschale, 5–

16.XII.2003, M. Kotrba (3 ♀, DEBU); Rorota Wasserspeicher, Nahe Cayenne, 

26.XII.2002, M. Kotrba (4 ♀, DEBU); PANAMA. Canal Zone, Summit, XI.1946, N. L. 

H. Krauss (1 ♂, USNM); TRINIDAD. Saint George Co., Curepe, 10º38’0” N 61º24’0 

W, Malaise, 1978, F. D. Bennett (1 ♀, DEBU00151226); Tabaquite, 7.I.1903, H. D. 

Chipman (2 ♀, CMNH); VENEZUELA. Sucre, Puy-Puy, 32km E Carupano, 

plantations & 2º forest near beach, sweep, 31.III–2.IV.1988, M. von Tschirnhaus (1 ♀, 

1 ♂, DEBU00256925, DEBU00256926); Sucre, El Rincón, nr. Road between Carúpano 

& El Piler, along Rio El Rincón valley, 8–9.IX.1998, M. von Tschirnhaus (1 ♀, 

DEBU00256943). 

Distribution: Brazil, Colombia, French Guiana, Guiana, Surinam, Panama, 

Trinidad, Venezuela. 

 Comments: The holotype abdomen was missing when Steyskal (1967) 

examined it. C. guttata has a swollen paracephalon with no clear division from the 

epicephalon, and has a dark apical wing band with three preapical hyaline rounded 

spots. Illustrations of head, wing and genitalia of this species can also be found in 

Albuquerque (1989: 21, Figs. 2–8). 

 

Cardiacephala harenosa (Cresson, 1930) new combination 

(Figs. 43–45) 
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Plocoscelus harenosus Cresson, 1930: 333. 

 

Description: Body length 7 mm, wing 4 mm. Head and abdomen brown, 

somewhat ferruginous. Mesonotum darkened. Palpus mostly dark brown, outer face 

white. Clypeus brown with pale microsetulae. First flagellomere black covered with 

pale setulae. Fronto-orbital plates brown sometimes with a black spot posterior. 

Postpronotal lobe and scutellum brown. Row of katepisternal setae brownish. Mid and 

hind femora brown. Fore tarsus dark brown with gold/whitish pubescence ventrally at 

base of tarsomere one. Oviscape shiny dark brown, apex black. Epandrium yellow. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without 

tubercle. Paracephalon smooth, without swelling (not extending beyond the vertex). 

Vertex rounded. Line of black supracervical setae strong. 

Thorax: Mesonotum golden pruinose irregularly darkened. Scutellum upturned, 

triangular. Femora with sparse black setulae. Mid and hind tibia flattened, but sulcus on 

outer face weak. Wing apex clear with three preapical black spots. Crossvein r-m with 

small dark spot. R4+5 and M1+2 meeting at the wing margin. A1+CuA2 as long as CuA2. 

Female cervical sclerite smooth, without swelling. 

Abdomen: Tergites with brownish setulae. Female abdomen: Oviscape with pale 

microsetulae. Single spermathecal duct apically broad and tapered basally. Single 

spermatheca cylindrical, peanut-like. Paired spermathecal duct delimited by a narrow 

basal half and a broad distal half. Paired spermathecal duct stems thin and smooth in 

basal third, followed by a small rounded swelling (Fig. 44) and a striate duct that leads 

the spermathecae. Paired spermathecae sac-like (distally swollen and tapered basally), 

striate and invaginated from apical half. Male abdomen: Ejaculatory apodeme reduced, 

blade small and short, sperm pump wider than blade. Hypandrium short, length equal to 

or shorter than epandrium. Distiphallus long, longer than epandrium, ending in a phallic 

bulb, subequal in length and width (Fig. 45). 

Type material: Holotype (1 ♂, ANSP, only images examined): COLOMBIA. 

Puerto Colombia, Atlantico, 11–12.VII.1920 (white label). Type No. 6387, E.T. 

Cresson Jr. (red label). 
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Material examined: ECUADOR. Guayaquil, 1941, C. L. Fagan (1 ♀, DEBU); 

COSTA RICA. Puntarenas, Hacienda Barú de Dominical Reserve, 2 km N, 22–

25.II.2008, S. A. Marshall (2 ♀, DEBU00294625, DEBU00294632); Punta Cabuya, Rio 

Laja, 9º37’ N 85º4.8’ W, 20.VI.2001, A. Freidberg (1 ♀, 1 ♂, TAU); Punta Cabuya, Rio 

Laja, 9º37’ N 85º4.8’ W. 20.VI.2001, A. Freidberg (1 ♀, TAU, sequence DEBUA283–

17); MEXICO. Tabasco, Teapa (8 km SW), 6.V.1985, Amnon Freidberg (1 ♀, 

DEBU01086319, 2 ♂, TAU); Tabasco, Teapa (8 km SW), 6.V.1985, Wayne M. Mathis 

(1 ♀, 2 ♂, USNM); PANAMA. Canal Zone, Ancon, 7.IV.1926, C. T. Greene (2 ♂, 

USNM); Canal Zone, Ancon, 17.IV.1926, C. T. Greene (1 ♀, 1 ♂, USNM); Canal 

Zone, Ancon, 19.IV.1926, C. T. Greene (1 ♂, USNM); Canal Zone, Ancon, 4.IV.1926, 

C. T. Greene (1 ♀, 1 ♂, USNM). 

Distribution: Colombia, Costa Rica, Ecuador, Guiana, Mexico, Panama. 

 Comments: Cardiacephala harenosa is similar to C. schildi, but differs in 

having three preapical black spots on the wing (sometimes thicker but not forming an 

aligned preapical darkened stripe) and completely different female genitalia. This 

species also has some similarity to C. modesta, although the inner vertical seta of C. 

harenosa does not arise from a tubercle and males have a conspicuously short and small 

ejaculatory apodeme. 

 

Cardiacephala lobulosa new species 

(Figs. 46–49) 

 

Description: Body length 8 mm, wing 5 mm. Palpus mostly dark brown, white 

on outer face. Clypeus black with pale microsetulae. First flagellomere dark brown 

covered with pale microsetulae. Frontal vitta dark brown, anterior portion with a black 

spot. Fronto-orbital plates black and shiny. Postpronotal lobe black and shiny. Row of 

katepisternal setae brownish. Legs black. Hind femur narrowly white basally. Fore 

tarsus dark brown with gold/whitish pubescence ventrally at base of tarsomere one. 

Oviscape black, apex yellowish. Epandrium dark brown. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Frontal vitta slightly depressed in the center, depressed 

area reaching ocellar triangle. Two frontal setae. Paracephalon smooth, without swelling 

(not extending beyond the vertex). Inner vertical setae inserted in small tubercles. 

Vertex flattened. Supracervical line of setae black.  
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Thorax: Mesonotum with white pruinosity. Posterior notopleural seta insertion 

slightly protuberant. Scutellum upturned, triangular. Femora with sparse pale setulae. 

Mid and hind tibia flattened, sulcus on outer face very pronounced and curved (Fig. 48). 

Wing with stigmatal and discal bands, apex clear with a dark and narrow preapical 

pigmentation. Crossvein r-m clear. R4+5 and M1+2 ending separately in wing margin. 

A1+CuA2 as long as CuA2. Female cervical sclerite smooth, without swelling. 

 Abdomen: Tergites with pale microsetuale. Female abdomen: Oviscape with 

sparse pale microsetulae. Single spermathecal duct apically broad, basal half tapered. 

Single spermatheca cylindrical. Paired spermathecal duct delimited by a narrow basal 

half and a broader distal half with an apical ring-like swelling. Paired spermathecal duct 

stems smooth basally and with a large preapical rounded swelling, at least two times 

bigger than the spermathecae (Fig. 47). Paired spermathecae small and spherical. Male 

abdomen: Ejaculatory apodeme bigger than epandrium and with a broad blade, wider 

than sperm pump. Phallapodeme extending to anterior limit of hypandrium. Distiphallus 

long, longer than epandrium, ending in a phallic bulb, phallic bulb subequal in length 

and width (Fig. 49). 

 Type material: Holotype: ECUADOR. Napo, Res. Ethnica Waorani, 1 km S 

Onkone Gare Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ W, 21.VI.1994, T. L. Erwin 

et al. (1 ♂, USNM00053590). Paratypes: BRAZIL. Amazonas, Itacoatiara, Madereira 

Mil, Susp alta área P. 21–26.XI.1999, J. F. Vidal (2 ♂, INPA); Amazonas, Itacoatiara, 

Madereira Mil, Malaise alta área P, 21–26.XI.1999, J. F. Vidal (1 ♀, DEBU01086321, 

INPA); ECUADOR. Napo, Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. 

Ent. 220 m, 00º38 S 76º36’ W, 23.I.1994, T. L. Erwin et al. (1 ♀, USNM00053965). 

Other Material examined: BOLIVIA. Heath River, Wildlife Centre, Yellow 

pans, 5.V.2000, Paiero & Kits (2 ♀, 1 ♂, DEBU); Parc National Amboro, 4–9.XI.2002, 

Richard Leschen (2 ♀, USNM); Santa Cruz, Hotel Fauna y Flora, 500–4000m, 17º37’S 

63º37’W, flight intercept trap, 1–10.XI.2002, Richard Leschen (5 ♀, USNM); 

COLOMBIA. Amazonas, PNN Amacayacu Matamata, 3º23’S 70º06’W, 150m, 

25.VI.2001, M. 1888, A. Parente (1 ♀, USNM); ECUADOR. Napo, Jatun Sacha Biol. 

Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 2.V.2002, M. Buck (1 ♀, 

DEBU00177953); Napo, Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. 

Ent., 220 m, 00º39’10” S 76º26’ W, 5.II.1994, T. L. Erwin et al. (1 ♂, USNM); Prov. 

Orellano, Rio Tiputini, 0º38.2’S 76º8.9’W, 12–26.VIII.1999, W. N. Mathis, A. Baptista, 

M. Kotrba (1 ♂, USNM); Prov. Orellano, Yasuni Natl. Pk, Yasuni research stn., 
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0º40’50” S 76º24’2” W, 250 m, 28.IV–8.V.2009, S. A. Marshall (2 ♂, DEBU); PERU. 

Loreto, Teniente Lopez, 1.5 km N. 230–305 m, FIT. 22.VII.1993, R. Leschen (1 ♀, 

DEBU00138317); Loreto, Teniente Lopez, 1.5 km N. 230–305 m, FIT, 24.VII.1993, R. 

Leschen (1 ♀, DEBU00138305). 

Distribution: Bolivia, Brazil, Colombia, Ecuador, Peru. 

Etymology: The specific name C. lobulosa derives from the Latin “lobus”, 

referring to the small tubercle at the base of the inner vertical seta. 

Comments: C. lobulosa is one of the four species in Cardiacephala 

characterized by prominent flattened mid and hind tibiae. It also has small tubercles on 

the inner vertical setae insertions like those of C. aspera, but the paracephalon is not 

swollen. Futhermore, the female genitalia are distinctive, with a large rounded swelling 

on the paired spermathecal duct (even bigger than the paired spermathecae). 

 

Cardiacephala modesta (Cresson, 1930) new combination 

(Figs. 50–52) 

 

Plocoscelus modestus Cresson, 1930: 334. 

 

 Description: Body length 7 mm, wing 4 mm. Palpus mostly brown, white on 

outer face. Clypeus brown, shiny. First flagellomere brown and with golden 

microsetulae. Fronto-orbital plates brown. Postpronotal lobe yellow, shiny. Row of 

katepisternal setae brownish. Fore tibia dark brown. Hind femur narrowly white basally. 

Fore tarsus dark brown with gold/whitish pubescence ventrally at base of tarsomere one. 

Oviscape yellow and shiny, apical portion darkened. Epandrium yellow. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Inner vertical setae inserted in strong 

tubercles. Paracephalon smooth, without swelling (not extending beyond the vertex). 

Vertex rounded, irregular due to the strong tubercles on epicephalon. Supracervical line 

of setae black. 

 Thorax: Mesonotum with golden pruinosity. Scutellum upturned, triangular. 

Femora with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face 

weak. Wing stigmatal and discal band delimited, incomplete apical pigmentation with 

three darkened spots. Crossvein r-m with small dark spot. R4+5 and M1+2 meeting at the 
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wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite smooth, without 

swelling. 

Abdomen: Tergites with sparse golden setuale. Female abdomen: Single 

spermathecal duct (slightly damaged) uniformly thick, ending in a cylindrical (peanut-

like) spermatheca. Paired spermathecal duct divided into a narrow basal half and a 

broader distal half. Paired spermathecal duct stems thin and smooth basally, followed 

by a small rounded swelling and a striate duct with a small appendix (Fig. 51). Paired 

spermathecae spherical, somewhat flattened basally and deeply invaginated from apex 

to base. Male abdomen: Ejaculatory apodeme somewhat thin and about same length as 

epandrium, blade narrowed, about as wide as sperm pump. Phallapodeme extending to 

anterior limit of hypandrium. Distiphallus long, longer than epandrium, ending in a 

phallic bulb, phallic subequal in length and width (Fig. 52). 

Type material: Holotype (1 ♀, ANSP, only images examined): GUATEMALA. 

Puerto Barrios, 20. IV.1924 (white label) Type No. 6388, E.T. Cresson Jr. (red label). 

Material examined: COLOMBIA. Amazonas, PNN Amacayacu Mocagua, 

3º23’1” N 70º06’1” W, 300 m, M. 853, 14–21.VIII.2000, A. Parente (1 ♀, IAVH); 

Chocó, Ensenada de Utria Natl. Pk., Visitor Centre, 0–10 m, Malaise trap, 5–

19.VII.2000, J. Pérez (9 ♀, DEBU00138532, DEBU00138533, DEBU00138535, 

DEBU00138536, DEBU00138537, DEBU00138538, DEBU00138539, 

DEBU00138540, DEBU00138541, IAVH); Chocó, PNN Utriá, Centro de Visitantes, 

6º01’09” N 77º20’55” W, 2 m, 15–30.XII.2000, M. 333, J. Pérez (7 ♀, IAVH); Chocó, 

PNN Utriá, Centro de Visitantes, 6º01’09” N 77º20’55” W, 2 m, 28.IX–15.X.2000, M. 

815, J. Pérez (9 ♀, 1 ♂, IAVH); Chocó, PNN Utriá, Centro de Visitantes, 6º01’09” N 

77º20’55” W, 2 m, 15–30.X.2000, M. 816, J. Pérez (14 ♀, 3 ♂, IAVH); Chocó, PNN 

Utriá, Centro de Visitantes, 6º01’09” N 77º20’55” W, 2 m, 15–30.X.2000, M. 816, J. 

Pérez (1 ♀, DEBU01086318, IAVH); Chocó, PNN Utriá, Centro de Visitantes, 

6º01’09” N 77º20’55” W, 2 m, 2–15.VIII.2000, M. 818, J. Pérez (8 ♀, IAVH); Chocó, 

PNN Utriá, Centro de Visitantes, 6º01’09” N 77º20’55” W, 2 m, 15.VIII–7.IX.2000, M. 

820, J. Pérez (7 ♀, 1 ♂, IAVH); Chocó, PNN Utriá, Centro de Visitantes, 6º01’09” N 

77º20’55” W, 2 m, 7–28.IX.2000, M. 823, J. Pérez (9 ♀, 2 ♂, IAVH); Chocó, PNN 

Utriá, Centro de Visitantes, 6º01’09” N 77º20’ W, 2 m, 1–15.XI.2000, M. 1341, J. 

Pérez (4 ♀, IAVH); Chocó, PNN Utriá, Centro de Visitantes, 6º01’09” N 77º20’ W, 2 

m, 26.XII.2000–1.II.2001, M. 1343, J. Pérez (9 ♀, 2 ♂, IAVH); Chocó, PNN Utriá, 

Centro de Visitantes, 6º01’09” N 77º20’ W, 2 m, 26.XII.2000–1.II.2001, M. 1343, J. 
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Pérez (1 ♀, IAVH, sequence DEBUA281–17); Chocó, PNN Utriá, Centro de Visitantes, 

6º01’09” N 77º20’55” W, 2 m, 26.XII.2000–1.II.2001, M. 1465, J. Pérez (10 ♀, 2 ♂, 

IAVH); Chocó, PNN Utriá, Cocalito, 6º01’09” N 77º20’55” W, 20 m, 7–28.IX.2000, J. 

Pérez (1 f #, IAVH). 

Distribution: Colombia, Guatemala. 

 

Cardiacephala nicaraguensis new species 

(Figs. 53–54) 

 

 Description (male only): Body length 7 mm, wing 4 mm. Head and abdomen 

brown. Thorax somewhat metallic blue. Palpus mostly black, white on outer face. 

Clypeus yellow with pale microsetulae. First flagellomere dark brown with golden 

microsetulae. Fronto-orbital plates and frontal vitta brown. Black rounded spot on 

postocellar insertions. Katepisternum dark brown with blue metallic shine. Row of 

katepisternal setae white. Scutellum brown and shiny. Mid and hind femora yellow on 

basal and apical third, dark brown on middle. Fore tibia black. Mid and hind tibiae 

brown. Fore tarsomere one white, 2–5 dark brown. Epandrium yellow. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Vertex rounded, shiny. Inner vertical seta insertion flat, 

without tubercle. Two frontal setae. Paracephalon smooth, without swelling (not 

extending beyond the vertex). Supracervical line of setae black, weak.  

 Thorax: Mesonotum white pruinose with sparse pale microsetulae. Scutellum 

upturned, triangular. Femora with sparse black setulae. Mid and hind tibia flattened, but 

sulcus on outer face weak. Wing with stigmatal and discal bands, apex clear with a dark 

and narrow preapical pigmentation. Crossvein r-m with small dark spot. R4+5 and M1+2 

meeting at the wing margin. A1+CuA2 as long as CuA2. 

 Abdomen: Tergites with long golden setulae. Ejaculatory apodeme somewhat 

thin and about same length as epandrium, blade narrowed, about as wide as sperm pump 

(Fig. 54). Phallapodeme extending to anterior limit of hypandrium. Distiphallus long, 

longer than epandrium, ending in a phallic bulb, phallic bulb subequal in length and 

width. 

Type material: Holotype: NICARAGUA. Rio San Juan, Prov. Refugia Bartola, 

Res. 5 mi SE El Castillo, 10º58.354’ N 84º20.343’ W, 3–8.VI.2008, J. S. Wilson & K. 

A. Williams (1 ♂, DEBU01086338, USNM). 
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Distribution: Nicaragua. 

 Comments: This exclusively Nicaraguan species is unusual among 

Cardiacephala for its overall blue metallic shine and the rounded vertex with a black 

spot. The narrowed ejaculatory apodeme blade is also unusual. 

 

Cardiacephala nigra Schiner, 1868  

(Figs. 55–58) 

 

Cardiacephala nigra Schiner, 1868: 255. 

Rhoecius vulgus Enderlein 1922: 228, Hennig 1935:49. 

Plocoscelus niger (Schiner, 1868), Hennig 1935: 49. 

 

Description: Body length 9 mm, wing 6 mm. Palpus mostly black, white on 

outer face. Clypeus black and shiny with some sparse pale microsetulae. First 

flagellomere black with pale microsetulae. Fronto-orbital plates and frontal vitta dark 

brown. Hind femur narrowly white basally. Row of katepisternal setae brownish. Fore 

tarsus dark brown with gold/whitish pubescence ventrally at base of tarsomere one. 

Oviscape black, shiny. Epandrium brownish. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Epicephalon slightly depressed. Inner 

vertical seta insertion flat, without tubercle. Paracephalon smooth, without swelling (not 

extending beyond the vertex). Vertex flattened. Line of black supracervical setae strong. 

 Thorax: Mesonotum with white pruinosity. Scutellum upturned, triangular. 

Femora with sparse yellowish setulae. Mid and hind tibiae flattened, sulcus on outer 

face very pronounced and curved (Fig. 55). Wing with stigmatal and discal bands, apex 

entirely dark. Crossvein r-m clear. R4+5 and M1+2 meeting at the wing margin. A1+CuA2 

as long as CuA2. Female cervical sclerite smooth, without swelling. 

Abdomen: Tergites covered by black setulae, some of them shiny gold. Female 

abdomen: Single spermathecal duct apically broad, spermatheca cylindrical and apically 

invaginated. Paired spermathecal duct delimited by a narrow basal third and broader 

distal two thirds. Paired spermathecal duct stems smooth and thin in basal third, 

followed by a small rounded swelling and a broad apical third (Fig. 56). Paired 
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spermathecae striate and sac-like, distally swollen and tapered basally. Male abdomen: 

Ejaculatory apodeme bigger than epandrium and with a broad blade, wider than sperm 

pump (Fig. 58). Phallapodeme extending to anterior limit of hypandrium. Distiphallus 

longer than epandrium, ending in a phallic bulb, phallic bulb almost spherical and 

somewhat broader than the basal distiphallus. 

Type material: Holotype of Cardiacephala nigra (1 ♂, NMW): “South 

America”. Date and collector not cited; Syntypes of Rhoecius vulgus Enderlein (2 ♂, 

ZMHB): BOLIVIA. Santa Cruz, Prov. Sara. J. Steinbach. COLOMBIA. Moritz coll. 

Material examined: BOLIVIA. 1 km E Guanay, 580 m, 15º30.2’ S 69º52.3’ W, 

13.III.2001, S. D. Gaimari, ex: human excrement (2 ♀, USNM); 1 km E Guanay, 580 

m, 15º30.2’ S 69º52.3’ W, 14.III.2001, S. D. Gaimari (1 ♀, USNM); La Paz, Guanay, 

40 km S roadside, 12.IV.2001, S. A. Marshall (1 ♀, DEBU00149543); La Paz, Mapiri 5 

km W, 750 m, 15º17.8’ S 68º15.6’ W, 16.III.2001, Amnon Freidberg (1 ♀, USNM); La 

Paz, Mapiri, bank of Rio Mapiri, 15º18’34” S 68º13’ W, 12.IV.2001, A. L. Norrbom & 

G. A. Kung (1 ♂, USNM); La Paz. Rio Merke (= Rio Chiñijo), 3 km NW Mapiri, 

15º18’48” S 68º14’25” W, disturbed sec. forest, 9.IV.2001, S. A. Marshall (1 ♂, 

DEBU00150492); La Paz, San Juanito nr. Teoponte, 500 m, 15º29’42S 67º47’48W, 

8.IV.2001, S. A. Marshall (5 ♀, 1 ♂, DEBU00149601, DEBU00149602, 

DEBU00149632, DEBU00149645, DEBU00149647, DEBU00150734); La Paz, San 

Juanito nr. Teoponte, 500 m, 15º29’42S 67º47’48W, 8.IV.2001, S. A. Marshall (1 ♀; 

DEBU00149662, sequence MYCRO240–16); La Paz, Tajihui, 590 m, 15º40.8’ S 

67º41.7’ W, 12.III.2001, Amnon Freidberg (2 ♀, 1 ♂, USNM); BRAZIL. Amazonas, 

Manaus, R. Ducke, Arm. Malaise, 21.VII.1990, J. Vidal & R. A. Rocha (1 ♀, INPA); 

Pará, Tucuruí, 7.VIII.1980, R. S. Mansão (1 ♀, CNC); São Paulo, Sorocaba, 

10.IX.2011, G. Ferro (1 ♀, DZUP); COLOMBIA. Magdalena, Tayrona Natl. Pk. Zaino, 

50 m, Malaise trap, 28.IV–13.V.2000, R. Henriquez (3 ♀, 2 ♂, DEBU00138497, 

DEBU00138501, DEBU00138503, DEBU00138507; DEBU00138508, IAVH); 

Magdalena, Tayrona Natl. Pk., Admin. Cañaveral, Malaise trap, 30 m, Malaise, 26.IV–

12.V.2000, R. Henriquez (1 ♀, 1 ♂, DEBU00138437, DEBU00138438, IAVH); 

Magdalena, PNN Tayrona Cañaveral, 11º20’ N 74º2’ W, 30 m, Malaise 11/03/00 

1/2/01R, M. 963, R. Henriquez (1 ♀, 1 ♂, IAVH); Magdalena, Tayrona Zaino, 50 m, 

11º20’1” N 74º2’1” W, 29.V–14.VI.2000, M. 241, R. Henriquez (2 ♂, IAVH); 

Magdalena, Tayrona Zaino, 50 m, 11º20’1” N 74º2’1” W, 28.V–17.VII.2000, M. 301, 

R. Henriquez (1 ♀, IAVH); Magdalena, Tayrona Zaino, 50 m, 11º20’1” N 74º2’1” W, 



43 
 

29.IX–17.X.2000, M. 793, R. Henriquez (1 ♀, IAVH); Magdalena, PNN Tayrona 

Cañaveral, 11º20’ N 74º2’ W, 30 m, Malaise 11/03/00 11/22/00R, M. 943, R. 

Henriquez (2 ♀, IAVH); Magdalena, Tayrona Zaino, 50 m, Malaise trap, 11º20’1” N 

74º2’1” W, 28.IV–13.VI.2000, R. Henriquez. (1 ♂, DEBU00138496, IAVH, sequence 

MYCRO241–16); Putumayo, PNN La Paya Cabaña Viviano Varzea, 0º7’ S 74º56’ W, 

Malaise, 320 m, 15–31.X.2001, M. 2438, R. Cobete (1 ♀, IAVH); COSTA RICA. 

Estrella Valley, Pandora, 16.III.1984, FIT, GV Manley & HF Howden (1 ♀, DEBU); 

Heredia, Estac. Biol. La Selva, 15.II.1994, mal. trap, M/02/349, ALAS (1 ♀, MNCR); 

Heredia, Estac. Biol. La Selva, 1.III.1994, mal. trap, M/01/360, ALAS (1 ♀, MNCR); 

Heredia, La Selva Biol. Res. Nr. Puerto Viejo, mainly trail, 9–10.II.2003, M. Pollet (1 

♀, 1 ♂, DEBU00241584, DEBU00241593, IRSNB); Heredia, La Selva Biol. Stn., 

10º26’ N 84º01’ W, 150 m, Trail 0-400 STR., 9.II.2003, M. Pollet (1 ♀, 

DEBU00241580, IRSNB); Prov. Punt. Est. Queb. Bonita, 50 m, reserv. Biol. Carara, 

II.1991, L-N-194500 469850, C. Moraga (1 ♂, DEBU); San Jose, Pérez, Zeledón, 

Rivas, 820 m, 27.XII.1998–5.I.1999, B. D. Gill (1 ♂, DEBU00151033); ECUADOR. 

Limoncocha, 250 m, 0º24’ S 76º40’ W, 9–16.III.1976, G. E. Shewell (1 ♀, 

CNC503365); Napo, Coca, Napo R., 250 m, V.1965, L. Pena (63 ♀, 2 ♂, CNC503338, 

CNC503339, CNC503340, CNC503341, CNC503351, CNC503352, CNC503353, 

CNC503354; CNC503356, CNC503357, CNC503359, CNC503360, CNC503361, 

CNC503362, CNC503363, CNC503367, CNC503369, CNC503371, CNC503373, 

CNC503374, CNC503375, CNC503377, CNC503378, CNC503379, CNC503380, 

CNC503382, CNC503383, CNC503384, CNC503385, CNC503386, CNC503387, 

CNC503388, CNC503389, CNC503390, CNC503391, CNC503392, CNC503393, 

CNC503394, CNC503395, CNC503396, CNC503397, CNC503398, CNC503399, 

CNC503402, CNC503403, CNC503404, CNC503405, CNC503406, CNC503407, 

CNC503408, CNC503409, CNC503410, CNC503411, CNC503412, CNC503414, 

CNC503421, CNC503422, CNC503423, CNC503425, CNC503426, CNC503428, 

CNC503430, CNC503434, CNC503436, CNC503438); Napo. Coca. Napo R., 250 m. 

25–30.IV.1965. L. Pena (1 ♀, 1 ♂, CNC503344, CNC503366); Napo, Jatun Sacha Biol. 

Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 30.IV–8.V.2002, S. A. Marshall (13 

♀, 2 ♂, DEBU00178784, DEBU00178805, DEBU00178806, DEBU00178816, 

DEBU00178822, DEBU00178947, DEBU00178991, DEBU00178998, 

DEBU00179007, DEBU00179008, DEBU00179009, DEBU00179016, 

DEBU00179062, DEBU00179130, DEBU00179160); Napo, Jatun Sacha Biol. Res. 6 
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km E Misahualli, 1º4’ S 77º37’ W, 450 m, 29.IV–8.V.2002, K. Peiman (1 ♀, DEBU); 

Napo, Jatun Sacha Biol, Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 1–2.V.2002, 

M. Buck (1 ♀, 1 ♂, DEBU00178207, DEBU00178208); Napo, Jatun Sacha Biol. Res. 6 

km E Misahualli, 1º4’ S 77º37’ W, 450 m, 1–2.V.2002, M. Buck & Lonsdale (2 ♀, 

DEBU00186979, DEBU00186980); Napo. Jatun Sacha Biol. Res. 6 km E Misahualli. 

1º4’ S, 77º37’ W, 450 m. 2.V.2002. M. Buck (3 ♀, DEBU00177943, DEBU00177947, 

DEBU00177948); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 

450 m, 2–7.V.2002, M. Buck (1 ♀, DEBU00187281); Napo, Jatun Sacha Biol. Res. 6 

km E Misahualli, 1º4’ S 77º37’ W, 450 m, 30.IV–7.V.2002, Landslide in forest, M. 

Buck et al. (3 ♀, DEBU00196363, DEBU00196364, DEBU00196367); Napo, Jatun 

Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 7.V.2002, M. Buck (2 ♀, 

DEBU00178866, DEBU00178868); Napo, vic. Misahualli ca., 1º2’ S 77º40’ W, 450 m, 

27–31.X.2002, E. M. Fisher (4 ♀, DEBU); Napo, Jatun Sacha, 7.V.2002, S. A. Marshall 

(1 ♀, DEBU); Napo, Jatun Sacha, 5.V.2002, S. A. Marshall (1 ♂, DEBU); Pompeya, 

Napo R. Pastaza, 250 m, 14–22.IV.1965, L. Pena (2 ♀, CNC503349, CNC503424); Rio 

Palenque, (Univ. Miami Res. Sta.), 29.VII.1978, G. J. Umphrey (1 ♂, DEBU); 

HONDURAS. Gracas a Dios, Rio Paluca, Kausirpe, 22–24.V.1994, B. D. Gill (1 ♀, 

DEBU00138357); MEXICO. Pue. Iz. Metamoros, 26.VIII.1969, L. A. Kelton (1 ♀, 

CNC503343); Tabasco, Teapa (8 km SW), 6.V.1985, Amnon Freidberg (4 ♀, 3 ♂, 

TAU); PERU. Avispas, Madre de Dios, 400 m, 10–20.IX.1962, L. Pena (3 ♂, 

CNC503345, CNC503346, CNC503364); Cusco, Estacion Biologica Villa Carmen, 

12º53’39”S 71º24’14”W, 540m, 12–14.XII.2013, A. L. Norrbom & B. D. Sutton (2 ♂, 

USNM); Madre de Dios, Pantiacolla Lodge, Alto Madre de Dios River, 420 m, FIT, 

12º39’18” S 71º13’54” W, 14–19.XI.2007, D. Brzoska (2 ♀, DEBU00343608, 

DEBU00356554); TRINIDAD. Tabaquite, 27.XI.1902, H. D. Chipman (1 ♀, CMNH); 

Tabaquite, 2.XII.1902, H. D. Chipman (1 ♀, CMNH); Tabaquite, 19.XII.1902, H. D. 

Chipman (1 ♀, CMNH); Tabaquite, 22.XII.1902, H. D. Chipman (1 ♀, CMNH); 

Tabaquite, 7.I.1903, H. D. Chipman (3 ♀, CMNH); Tabaquite, 20.I.1903, H. D. 

Chipman (2 ♀, CMNH); Tabaquite, 10.XI.1903, H. D. Chipman (2 ♀, CMNH); 

Tabaquite, 12.XI.1903, H. D. Chipman (1 ♀, CMNH); Tabaquite, 21.XI.1903, H. D. 

Chipman (1 ♀, CMNH); Tabaquite, 20.XI.1903, H. D. Chipman (1 ♀, CMNH); 

VENEZUELA. Sucre, Puy-Puy, 32km E Carupano, plantations & 2º forest nr. beach, 

sweep, 31.III–2.IV.1988, M. von Tschirnhaus (1 ♂, DEBU00256927) 
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Distribution: Bolivia, Brazil, Colombia, Costa Rica, Ecuador, Honduras, 

Mexico, Peru, Trinidad, Venezuela. 

 

Cardiacephala peruana (Hennig, 1935) new combination 

(Figs. 59–61) 

 

Plocoscelus peruanus Hennig, 1935: 49. 

 

Description: Body length 6 mm, wing 4 mm. Palpus dark brown. Clypeus brown 

and shiny with some pale microsetulae at lateral margin. First flagellomere dark brown 

with pale microsetulae. Fronto-orbital plates and frontal vitta yellow. Postpronotal lobe 

dark brown and shiny. Row of katepisternal setae brownish. Fore leg black. Mid and 

hind femora white in basal third and yellowish apically. Mid and hind tibia brown on 

basal half, apical half yellowish (Fig. 59). Fore tarsus dark brown with gold/whitish 

pubescence ventrally at base of tarsomere one. Oviscape dark brown and shiny, apex 

black. Epandrium brownish. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Epicephalon slightly depressed. Inner 

vertical seta insertion flat, without tubercle. Paracephalon smooth, without swelling (not 

extending beyond the vertex). Vertex flattened. Line of black supracervical setae weak.  

 Thorax: Mesonotum white pruinose with sparse pale microsetulae. Posterior 

notopleural seta insertion slightly protuberant. Scutellum upturned, triangular. Femora 

with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face weak. 

Wing with stigmatal and discal bands, apex clear with a dark and narrow preapical 

pigmentation. Crossvein r-m clear. R4+5 and M1+2 ending separately in wing margin. 

A1+CuA2 as long as CuA2. Female cervical sclerite smooth, without swelling. 

Abdomen: Tergites with sparse yellowish setulae. Female abdomen: Single 

spermatheca apically broad, ending in a striate cylindrical spermatheca. Paired 

spermathecal duct delimited by a narrow basal half and a striate broader distal half. 

Paired spermathecal duct stems thin and smooth in basal third, followed by a large 

rounded swelling (Fig. 60). Paired spermathecae oval, deeply invaginated until base. 

Male abdomen: Ejaculatory apodeme reduced and with a narrowed blade, about as wide 
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as sperm pump (Fig. 61). Distiphallus short, about same length as epandrium and 

ending in a phallic bulb, phallic bulb subequal in length and width. 

Type material: Holotype (1 ♀, SMTD, only images examined): PERU. 

Meshagua, Urubamba. Coll. W. Schnuse, 1911 (white label). 

Material examined: BOLIVIA. La Paz, Arroyo, Tuhiri W Mapiri, 15º17’27S 

68º15’29W, 10.IV.2001, S. A. Marshall (1 ♂, DEBU00150670, sequence MYCRO243–

16); ECUADOR. Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 

450 m, 30.IV–8.V.2002, S. A. Marshall (1 ♀, DEBU00178901); PERU. Cuzco, 

Quincemil, 700 m, 1–15.XI.1962, L. Pena (1 ♀, CNC503439). 

Distribution: Bolivia, Ecuador, Peru. 

 

Cardiacephala picina (Cresson, 1930) new combination 

(Figs. 62–65) 

 

Plocoscelus picinus Cresson, 1930: 334. 

 

 Description: Body length 6 mm, wing 4 mm. Palpus mostly dark brown, white 

on outer face. Clypeus dark brown with pale microsetulae. First flagellomere black with 

pale microsetulae. Fronto-orbital plates brownish and shiny. Frontal vitta brown. Row 

of katepisternal setae brownish. Mid and hind femora white basally and with an angled 

preapical white ring. Fore tarsus dark brown with gold/whitish pubescence ventrally at 

base of tarsomere one. Oviscape black and shiny, apical portion yellowish. Epandrium 

yellow. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without 

tubercle. Paracephalon smooth, without swelling (not extending beyond the vertex). 

Vertex rounded. Line of black supracervical setae strong. 

Thorax: Mesonotum white pruinose with sparse pale microsetulae. Scutellum 

upturned, triangular. Femora with sparse black setulae. Mid and hind tibia flattened, but 

sulcus on outer face weak. Wing with stigmatal and discal bands, apex clear with a dark 

and narrow preapical pigmentation. Crossvein r-m with small dark spot. R4+5 and M1+2 

meeting at the wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite slightly 

swollen at posterior end. 
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Abdomen: Tergites with brownish setae, T1+2 and T3 posterior margin with 

silver pruinose. Female abdomen: Single spermathecal duct apically broad, ending in a 

cylindrical spermatheca. Paired spermathecal duct apically broad before splitting into 

stems. Paired spermathecal duct stems thin and smooth basally, followed by a small 

rounded swelling and a small appendix (Fig. 63). Paired spermathecae striate and sac-

like (distally swollen and tapered basally), deeply invaginated from apex to base. Male 

abdomen: Ejaculatory apodeme reduced, blade small and short, sperm pump wider than 

blade (Fig. 65). Phallapodeme extending to anterior limit of hypandrium. Distiphallus 

long, longer than epandrium, ending in a phallic bulb, phallic bulb subequal in length 

and width. 

Type material: Holotype (1 ♀, Harvard Museum of Comparative Zoology, not 

examined): PANAMA. Canal Zone, Red Tank, Coll. N. Banks, 30.VI. 1924. 

Material examined: COSTA RICA. Cartago, Tapanti Natl. Pk. Ranger Sta., 

1200 m, Pans in kitchen compost, 7–11.X.1999, M. Buck (2 ♂, DEBU00105430, 

DEBU00105434); ECUADOR. Pichincha, Maquipucuna Biol. Res., river trail, 1200 m, 

0º7’34” N 78º37’57” W, 28.IV.2002, S. A. Marshall (1 ♀, 1 ♂, DEBU00178602, 

DEBU00195849); Pichincha, Maquipucuna Biol. Res., river trail, 1200 m, 27.X.1999, 

S. A. Marshall (7 ♀, DEBU00100019, DEBU00100020, DEBU00100051, 

DEBU00100040, DEBU00100052, DEBU00177807, DEBU00111991); Pichincha, 

Maquipucuna Biol. Res. Treefall, yellow pans, 1200 m, 0º7’34” N 78º37’57” W, 26–

28.IV.2002, M. Buck (2 ♀, DEBU00186632, DEBU00186633); Pichincha, 250 m, 47 

km S Sto. Domingo, Rio Palenque Station, 17–25.II.1979, S. A. Marshall (3 ♀, DEBU). 

Distribution: Costa Rica, Ecuador, Panama. 

 Comments: Although the type could not be examined, we identified specimens 

from Costa Rica and Ecuador that match Cresson’s (1930) description and we are 

confident that our concept of this species is correct. C. picina is disctinctive for its 

rounded vertex, the basal and apical third of mid and hind femora white (middle portion 

dark brown). The female’s cervical sclerite, swollen in posterior half, is also unusual. 

 

Cardiacephala planivertex new species 

(Figs. 66–69) 

 

Description: Body length 8 mm, wing 5 mm. Palpus mostly dark brown, white 

on outer face. Clypeus brown, shiny. First flagellomere dark brown covered with pale 



48 
 

microsetulae. Fronto-orbital plates dark brown. Frontal vitta brown, opaque. 

Postpronotal lobe yellow, shiny. Row of katepisternal setae brownish. Mid and hind 

femora brown, slightly yellowish apically. Hind femur narrowly white basally. Fore 

tarsus dark brown with gold/whitish pubescence ventrally at base of tarsomere one. 

Oviscape yellow and shiny, apex dark brown. Epandrium yellow. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without 

tubercle. Epicephalon slightly depressed. Paracephalon smooth, without swelling (not 

extending beyond the vertex). Vertex flattened. Black supracervical setae sparse, weak. 

 Thorax: Mesonotum golden pruinose with sparse yellowish microsetulae. 

Scutellum upturned, triangular. Femora with sparse black setulae. Mid and hind tibia 

flattened, sulcus on outer face weak but somewhat curved (not extremely dilated as in 

C. nigra). Wing with stigmatal and discal bands, apex clear with a dark and narrow 

preapical pigmentation. Crossvein r-m with small dark spot. R4+5 and M1+2 ending 

separately in wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite smooth, 

without swelling. 

 Abdomen: Tergites with brownish setulae. Female abdomen: Single 

spermathecal duct uniformly thick, spermatheca cylindrical. Paired spermathecal duct 

divided into a narrow basal half and a broader distal half. Paired spermathecal duct 

stems thin and smooth in basal third, followed by a small rounded swelling and a broad, 

striate apical third (Fig. 67). Paired spermathecae cylindrical, striate and deeply 

invaginated. Male abdomen: Ejaculatory apodeme somewhat thin, bigger than 

epandrium and with a broad blade, wider than sperm pump (Fig. 69). Phallapodeme 

extending to anterior limit of hypandrium. Distiphallus long, longer than epandrium, 

ending in a cylindrical phallic bulb about three times as long as wide. 

Type material: Holotype: ECUADOR. Napo, Res. Ethnica Waorani, 1 km S 

Onkone Gare Camp, Trans. Ent., 220 m, 00º39’10” S 76º26’ W, 4.X.1994, T. L. Erwin 

et al. (1 ♀, USNM00053822). Paratypes: ECUADOR. Napo, Res. Ethnica Waorani, 1 

km S Onkone Gare Camp, Trans. Ent., 220 m, 00º39’10” S 76º26’ W, 21.VI.1994, T. L. 

Erwin et al. (1 ♂, USNM00053540); Napo, Res. Ethnica Waorani, 1 km S Onkone Gare 

Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ W, 4.X.1994, T. L. Erwin et al. (1 ♀, 

USNM00053839); Napo, Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. 

Ent. 220 m, 00º39’10” S 76º26’ W, 10.X.1994, T. L. Erwin et al. (1 ♂, 
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USNM00053986); PERU. Loreto, Campamento San Jacinto, 175–215 m, FIT#10, 

3.VII.1993, R. Leschen (1 ♀, 1 ♂, DEBU00138341, DEBU00138342). 

Other material examined: BRAZIL. Amazonas, Rio Jau, Meriti, Mun. Novo 

Arão, 4–10.VI.1994, J. A. Rafael (1 ♀, INPA); COLOMBIA. Amazonas, Amacayacu 

Natl. Pk., San Martin, 150 m, Malaise trap, 22–30.IV.2000, B. Amado (1 ♀, 

DEBU00138488, IAVH); Amazonas, PNN Amacayacu, Cabana Lorena, 3º0’ S 69º59’ 

W, 210 m, Malaise 2, 1–15.IX.2001, M. 2203, D. Deaza (1 ♀, USNM); Amazonas, 

PNN Amacayacu, Lorena, 3º02’86” S 69º59’70” W, 210 m, 27.VIII.2001, M. Sharkley 

& D. Campos (1 ♂, USNM); Amazonas, Leticia km 14 via Tarapacá, 200 m, 4º7.105’ S 

69º57.208’ W, 4.IX.2001, M. Sharkley & D. Campos (1 ♂, USNM); Caquetá, PNN 

Serrania de Chiribiquete Rio Cuñare, Bos. tierra firme, 0º31’ N 72º38 W, 300 m, 

Malaise 11/10/00 11/14/00, Leg. M. 959, E. Gonzalez & M. Ospina (1 ♀, IAVH); 

ECUADOR. Napo, Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. Ent., 220 

m, 00º39’10” S 76º26’ W, 12.I.1994, T. L. Erwin et al. (1 ♂, USNM); Napo, Res. 

Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. Ent, 220 m, 00º39’10” S 76º26’ 

W, 6.X.1994, T. L. Erwin et al. (2 ♂, USNM); Napo, Res. Ethnica Waorani, 1 km S 

Onkone Gare Camp, Trans. Ent. 220 m. 00º39’10” S 76º26’ W, 21.VI.1994, T. L. Erwin 

et al. (3 ♂, USNM); Napo, Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. 

Ent. 220 m, 00º39’10” S 76º26’ W, 20.VI.1994, T. L. Erwin et al. (1 ♀, USNM); Napo, 

Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. Ent. 220 m, 00º39’10” S 

76º26’ W, 6.VII.1995, T. L. Erwin et al. (2 ♂, USNM); FRENCH GUIANA. 

Montsinery, Carrefour Du Gallion, “Emerald Jungle”, Gelbschale, 5–16.XII.2003, M. 

Kotrba (2 ♂, DEBU); PERU. Loreto, Campamento San Jacinto, 175–215 m, FIT, 

3.VII.1993, R. Leschen (2 ♀, DEBU); Loreto, Campamento San Jacinto, 175–215 m, 

FIT, 7.VII.1993, R. Leschen (1 ♀, DEBU00138346); Loreto, Teniente Lopes, 1.5 km N, 

230–305 m, FIT, 22.VII.1993, R. Leschen (2 ♀, DEBU00138300, DEBU00138324); 

Loreto, Teniente Lopez, 1.5 km N, 230–305 m, FIT, 23.VII.1993, R. Leschen (1 ♀, 

DEBU00138307). 

Distribution: Brazil, Colombia, Ecuador, French Guiana, Peru. 

Etymology: The name C. planivertex refers to the conspicuously flattened part 

of the head posterior to the ocellar triangle, especially the vertex. 

Comments: C. planivertex is similar to C. aeruginosa, from which it can be 

distinguished by its striking yellow/brownish coloration. Also, while males present a 

very unusual phallic bulb (slightly elongated and unusually cylindrical), females have 
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conspicuously cylindrical and thin paired spermathecae, differing from all other 

Cardiacephala. 

 

Cardiacephala podagrica Rondani, 1848 

(Figs. 70–73) 

 

Cardiacephala podagrica Rondani, 1848: 86. 

Cardiacephala elegans Hendel 1936: 64, Hennig 1938: 14–15. 

Plocoscelus townsendi Cresson, 1930: 335. New synonym 

 

Description: Body length 8 mm, wing 5 mm. Palpus mostly dark brown, white 

on outer face. Clypeus dark brown, shiny. First flagellomere black with pale 

microsetulae. Fronto-orbital plates and frontal vitta brown. Epicephalon black with 

white pruinosity. Paracephalon dark brown, shiny. Row of katepisternal setae brownish, 

some of them shiny gold. Fore tibia black. Mid and hind femora white in basal third, 

apical third brown and the medial third dark brown. Fore tarsomere one white, 2–5 dark 

brown. Oviscape shiny dark brown, apex yellow. Epandrium yellow. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without 

tubercle. Paracephalon swollen and rounded, extending beyond the vertex. Vertex 

flattened. Supracervical black setae sparse, weak. 

Thorax: Mesonotum black with white pruinosity. Posterior notopleural seta 

inserted in a small tubercle. Scutellum upturned, triangular. Femora with sparse black 

setulae. Mid and hind tibia flattened, but sulcus on outer face weak. Wing apex clear 

with three preapical black spots. Crossvein r-m with dark spot. R4+5 and M1+2 ending 

separately in wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite with a 

nipple like swelling at the posterior end. 

Abdomen: Tergites with brownish setulae. Female abdomen: Single 

spermathecal duct uniformly thick, spermatheca vestigial. Paired spermathecal duct 

uniformly thick. Paired spermathecal duct stems with a small basal rounded swelling, 

apical half broad and striate before the spermathecae (Fig. 71). Paired spermathecae 

striate and oval, deeply invaginated from apex to base. Male abdomen: Ejaculatory 

apodeme bigger than epandriuma and with a broad blade, wider than sperm pump (Fig. 
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73). Phallapodeme extending to anterior limit of hypandrium. Distiphallus long, longer 

than epandrium, ending in a phallic bulb, phallic bulb subequal in length and width. 

Type material: Holotype of Cardiacephala podagrica Rondani (sex unknown, 

probably lost, not examined): BRAZIL. No information about collector and date. 

Cardiacephala elegans Hendel (1 ♀, NMW, not examined): BRAZIL. Pará, Belém. 11–

26.V.1928, H. Zerny coll.; Plocoscelus townsendi Cresson (1 ♀, USNM): PERU. Rio 

Charape, 13.IX. coll. CHT Townsend (white label). USNMENT 00677016 (white 

label).  

Material examined: BOLIVIA. La Paz, Heath River Wildlife Centre, ~21km 

SSW Puerto Heath, 12º40’S 68º42’W, 29.IV–12.V.2007, S. A. Marshall (2 ♀, 2 ♂, 

DEBU00282202, DEBU00282221, DEBU00282247, DEBU00282248); La Paz, Heath 

River Wildlife Centre, ~21km SSW Puerto Heath, 12º40’S 68º42’W, 29.IV–12.V.2007, 

S. M. Paiero (2 ♀, 2 ♂, DEBU00281758, DEBU00281759); ECUADOR. Napo, vic. 

Misahualli ca., 1º2’ S 77º40’ W, 450 m, 27–31.X.2002, E. M. Fisher (1 ♀, 1♂, DEBU); 

Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 1–2.V.2002, 

Buck & Lonsdale (1 ♀, DEBU00195447); Napo, Jatun Sacha Biol. Res. 6 km E 

Misahualli, 1º4’ S 77º37’ W, 450 m, 2.V.2002, M. Buck (1 ♀, DEBU00177294); Napo. 

Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 2.V.2002, M. Buck 

(1 ♀, DEBU00177946, sequence MYCRO246–16); Napo, Jatun Sacha Biol. Res. 6 km 

E Misahualli, 1º4’ S 70º36’ W, 450 m, 29.IV–8.V.2002, P. Careless (1 ♂, DEBU); 

Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 70º36’ W, 450 m, 29.IV–

8.V.2002, J. Boone (1 ♂, DEBU); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ 

S 77º37’ W, 450 m, 3.V.2002, O. Lonsdale (4 ♂, DEBU00179625); Napo, Jatun Sacha 

Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 3.V.2002, M. Buck (3 ♀, 4 ♂, 

DEBU00177994, DEBU00177995, DEBU00177996, DEBU00177997, 

DEBU00177998, DEBU00177999, DEBU00178001); Napo, Jatun Sacha Biol. Res. 6 

km E Misahualli, 1º4’ S 77º37’ W, 450 m, 30.IV–8.V.2002, S. A. Marshall (11 ♀, 14 ♂, 

DEBU00178375, DEBU00178812, DEBU00178817, DEBU00178903, 

DEBU00178917, DEBU00178918, DEBU00179002, DEBU00178907, 

DEBU00179011, DEBU00179034, DEBU00179035, DEBU00179048, 

DEBU00179049, DEBU00179050, DEBU00179051, DEBU00179052, 

DEBU00179053, DEBU00179054, DEBU00179055, DEBU00179056, 

DEBU00179057, DEBU00179058, DEBU00179059, DEBU00179060, 

DEBU00196233); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 



52 
 

450 m, 30.IV–8.V.2002, S. A. Marshall (1 ♂, DEBU00179061, sequence MYCRO247–

16); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 30.IV–

8.V.2002, S. M. Paiero (1 ♀, DEBU00178432); Napo, Jatun Sacha, 5.V.2002, S. A. 

Marshall (1 ♀, 1 ♂, DEBU); Napo, Jatun Sacha, 29.IV–8.V.2002, S. A. Marshall (3 ♀, 

DEBU); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 

1.V.2002, O. Lonsdale (1 ♂, DEBU00186961); Napo, lya. R. Pastaza, 12–22.V.1965, L. 

Pena (1 ♀, CNC503334); Napo Prov, Tena, II.1983, M. J. Sharkey (4 ♂, DEBU); 

Pompeya, Napo, R. Pastaza, 250 m, 14–22.IV.1965, L. Pena (1 ♀, CNC503442); 

PERU. Madre De Dios, Sandoval Lk. Ecolodge, ~16.5km E Puerto Maldenado, 12º36’S 

69º3’W, 28.IV.2007, S. A. Marshall (1 ♀, DEBU00282623). 

Distribution: Bolivia, Brazil, Ecuador, Peru. 

Comments: Reference to Rondani’s type was not possible, as it is not in La 

Specola Zoology Museum (where most of his collection is) and we have no other clues 

to its location. However, evidence strongly suggests the conspecificity of C. podagrica 

and P. townsendi. First, Cresson does not mention P. podagricus when describing P. 

townsendi, suggesting that they were not compared. Also, the paracephalon of P. 

townsendi is conspicuously swollen and cannot be used as a differential character as in 

Hennig (1935). Furthermore, Hennig (1937:49) suggests that P. townsendi is probably a 

synonym of C. elegans Hendel (a synonym of C. podagrica). Thus, we here treat P. 

townsendi as a synonym of C. podagrica. 

 

Cardiacephala punctipennis (Macquart, 1843) new combination 

(Figs. 74–75) 

 

Calobata punctipennis Macquart, 1843: 404. 

Plocoscelus punctipennis (Marquart), Enderlein, 1922: 227. 

Plocoscelus wiengreeni Czerny 1932: 288, Hennig 1935: 50. 

 

Description (female only): Body length 8 mm, wing 5 mm. Palpus mostly 

brown, white on outer face. Clypeus yellow, shiny. First flagellomere dark brown 

covered with white microsetulae. Fronto-orbital plates brown with a small black spot. 

Postpronotal lobe light yellow. Row of katepisternal setae black. Fore tibia dark brown. 

Fore tarsomere one white, 2–5 dark brown. Oviscape yellow, dark brown subbapically. 
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 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without 

tubercle. Paracephalon smooth, without swelling (not extending beyond the vertex). 

Vertex flattened. Supracervical seate black, sparse.  

 Thorax: Mesonotum whitish pruinose with lines of black microsetulae 

sublaterally. Scutellum upturned, triangular. Femora with sparse black setulae. Mid and 

hind tibia flattened, but sulcus on outer face weak. Wing apex clear with three preapical 

black spots. Crossvein r-m with small dark spot. R4+5 and M1+2 ending separately in the 

wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite smooth, without 

swelling. 

 Abomen: Tergites with brownish setulae. Female abdomen: Oviscape yellow 

covered with small black setuale, apex dark brown. Single spermathecal duct uniformly 

thick, ending in a cylindrical spermatheca. Paired spermathecal delimited by a narrow 

basal half and a broader distal half with a distal ring-like swelling. Paired spermathecal 

duct stems striate and swollen in apical half (Fig. 75). Paired spermathecae striate, sac-

like ( distally swollen and tapered basally) and invaginated from apical half. 

 Type material: Holotype of Calobata punctipennis (1 ♀, MNHN, only images 

examined): “Brazil or Chile”, M. Gaudichaud coll., date not cited; Plocoscelus 

wiengreeni Czerny (1 ♂, ZMUH, destroyed, not examined): BRAZIL. Rio de Janeiro, 

Nova Friburgo. F. Wiengreen coll., date not cited. 

Material examined: BRAZIL. Rio de Janeiro, Jacarépaguá, Tijuca, Represa 

Cigano, FIT, 21–24.I.1990, S. A. Marshall (1 ♀, DEBU01086328). 

Distribution: Brazil. 

 

Cardiacephala rotunda new species 

(Figs. 76–79) 

 

 Description: Body length 6 mm, wing 4 mm. Palpus mostly brown, white on 

outer face. Clypeus brown, shiny. First flagellomere brown covered with pale 

microsetulae. Fronto-orbital plates dark brown. Frontal vitta brown. Mesonotum 

somewhat darkened in some individuals (Fig. 78). Yellowish row of katepisternal setae. 

Femora yellow and shiny. Fore tibia dark brown. Fore tarsomere one white, 2–5 dark 

brown. Oviscape brownish and shiny, apex dark brown. Epandrium yellow. 
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 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrow depression 

centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without tubercle. 

Paracephalon smooth, without swelling (not extending beyond the vertex). Vertex 

rounded, shiny. Line of black supracervical setae strong. 

 Thorax: Mesonotum white pruinose with sparse pale microsetulae. Scutellum 

upturned, triangular. Femora with sparse black setulae. Mid and hind tibia flattened, but 

sulcus on outer face weak. Wing with stigmatal and discal bands, apex clear with a dark 

and narrow preapical pigmentation. Crossvein r-m with small dark spot. R4+5 and M1+2 

ending separately in wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite 

smooth, without swelling. 

 Abdomen: Tergites with pale setulae. Single spermathecal duct apically broad, 

spermatheca cylindrical. Paired spermathecal duct divided into a narrow basal half and a 

broader distal half. Paired spermathecal duct stems thin and smooth basally, followed 

by a small rounded swelling and a small appendix (Fig. 77). Paired spermathecae 

striate, sac-like (distally swollen and tapered basally) and deeply invaginated from apex 

to base. Male abdomen: Ejaculatory apodeme bigger than epandrium and with a broad 

blade, wider than sperm pump (Fig. 79). Phallapodeme extending to anterior limit of 

hypandrium. Distiphallus long, longer than epandrium, ending in a phallic bulb, phallic 

bulb subequal in length and width. 

Type material: Holotype: COLOMBIA. Chocó, PNN Utriá, Centro de 

Visitantes, 6º01’09” N 77º20’55” W, 2 m, 2–15.VIII.2000, M. 818, J. Pérez (1 ♀, 

DEBU01086336, IAVH, sequence MYCRO267–16). Paratype: COLOMBIA. Chocó, 

PNN Utriá, Centro de Visitantes, 6º01’09” N 77º20’55” W, 2 m, 2–15.VIII.2000, M. 

818, J. Pérez (1 ♀, IAVH). 

Other material examined: COSTA RICA. Heredia, Estac. Biol. La Selva, 

02.III.1993, ALAS (1 ♀, MNCR); Heredia, Estac. Biol. La Selva, 15.III.1994, ALAS 

mal. trap M/12/382 (1 ♂, DEBU01086453, MNCR). 

Distribution: Colombia, Costa Rica. 

Etymology: The specific name C. rotunda refers to the smooth and rounded 

vertex of this species. 

Comments: This species is similar to C. arthritica, but with a striking white 

fore tarsomere one. The paired spermathecae is also much broadened and the appendix 

at the ultimate portion of the paired spermathecal duct stem is conspicuously longer. 
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Cardiacephala schildi (Cresson, 1930) new combination  

(Figs. 80–81) 

 

Plocoscelus schildi Cresson, 1930: 334. 

 

Description: Body length 7 mm, wing 4 mm. Palpus mostly dark brown, outer 

face slightly white. Clypeus brown with pale microsetulae. First flagellomere black 

covered with golden setulae. Fronto-orbital plates brown with a black spot posterior. 

Postpronotal lobe and scutellum brown. Row of katepisternal setae brownish. Mid and 

hind femora brown, slightly darkened on medial portion. Fore tarsus dark brown with 

gold/whitish pubescence ventrally at base of tarsomere one. Oviscape dark brown, apex 

black. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without 

tubercle. Paracephalon smooth, without swelling (not extending beyond the vertex). 

Vertex rounded. Line of black supracervical setae strong. 

Thorax: Mesonotum with white pruinose and irregularly darkened. Scutellum 

upturned, triangular. Femora with sparse black setulae. Mid and hind tibia flattened, but 

sulcus on outer face weak. Wing with stigmatal and discal bands, apex clear with a dark 

and narrow preapical pigmentation. Crossvein r-m with small dark spot. R4+5 and M1+2 

meeting at the wing margin. A1+CuA2 as long as CuA2. Female cervical sclerite smooth, 

without swelling. 

Abdomen: Tergites with brownish setulae. Female abdomen: Oviscape with pale 

microsetulae. Single spermathecal duct apically broad, spermatheca cylindrical and 

elongated. Paired spermathecal duct uniformly thick with an apical swelling before 

splitting into stems. Paired spermathecal duct stems thin and smooth in basal third, 

apical two thirds broad and convoluted. Paired spermathecae striate and spherical (Fig. 

81). 

Type material: Holotype (1 ♂, USNM): COSTA RICA. Higuito, San Mateo. 

Coll. Pablo Schild (white label). Type No. 27264 (orange label). USNMENT 00677015. 

Material examined: COSTA RICA. Puntarenas, Osa Peninsula 2.5 km S 

Rincon, -50 m, 8º 42’ 1 N 83º30’50 W, trail nr. station, human dung, 10–11.VIII.2001, 
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S. A. Marshall (2 ♀, DEBU00168243, DEBU00168270); San Jose, San Carlos, 

Riosparaiso Res. Pecari Stn., 16 km NNE Quepos, 400 m, 9º33’53” N 84º7’32” W, 

15.II.2003, S. A. Marshall (1 ♀, DEBU00205738); San Jose, San Carlos, Riosparaiso 

Res. Pecari Stn., 16 km NNE Quepos, 400 m, 9º33’53” N 84º7’32” W, 15.II.2003, S. A. 

Marshall (1 ♀, DEBU00205735, sequence DEBUA288–17). 

Distribution: Costa Rica. 

 Comments: This species is probably closely related to C. harenosa, although 

the female genitalia are unlike any other Cardiacephala. Male genitalia dissections were 

not done because the holotype is the only known male.  

 

Cardiacephala secunda Hennig, 1935  

(Figs. 82–85) 

 

Cardiacephala secunda Hennig, 1935: 52. 

 

Description: Body length 6 mm, wing 4 mm. Palpus mostly dark brown, white 

on outer face. Clypeus black with sparse and pale microsetulae. First flagellomere dark 

brown covered with pale microsetulae. Frontal vitta dark brown and with a black spot 

between the anterior pair of frontal setae. Fronto-orbital plates shiny. Row of 

katepisternal setae black. Mid and hind femur narrowly yellow basally and apical third 

white. Fore tarsus dark brown with gold/whitish pubescence ventrally at base of 

tarsomere one. Oviscape black. Epandrium yellow. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without 

tubercle. Vertex rounded. Paracephalon smooth, without swelling (not extending 

beyond the vertex). Line of black supracervical setae strong. 

 Thorax: Mesonotum with white pruinosity. Scutellum upturned, triangular. 

Femora with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face 

weak. Wing mostly black with rounded hyaline spots, discal band with four hyaline 

spots and apical with three (Fig. 82, 84). R4+5 and M1+2 ending separately in wing 

margin. A1+CuA2 as long as CuA2. Female cervical sclerite smooth, without swelling. 

 Abdomen: Tergites with brownish setulae. Female abdomen: Single 

spermathecal duct uniformly thick, ending in a sac-like spermatheca (tapered basally 
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and distally swollen). Paired spermathecal duct divided into a narrow basal half and a 

broader distal half. Paired spermathecal duct stems thin and smooth in basal third, 

followed by a small rounded swelling and a small appendix (Fig. 83). Paired 

spermathecae spherical, somewhat flattened basally and deeply invaginated from apex 

to base. Male abdomen: Ejaculatory apodeme bigger than epandrium and with a broad 

blade, wider than sperm pump (Fig. 85). Phallapodeme extending to anterior limit of 

hypandrium. Distiphallus long, longer than epandrium, ending in a phallic bulb, phallic 

bulb subequal in length and width. 

Type material: Holotype (1 ♀, MLUH, not examined): ECUADOR. Cordillera. 

Date and collector not cited. 

  Material examined: ECUADOR. Pichincha, Maquipucuna Biol. Res., river 

trail, 1200 m, 0º7’34” N 78º37’57” W, 28.IV.2002, S. A. Marshall (3 ♀, 5 ♂, 

DEBU00178603, DEBU00178617, DEBU00178628, DEBU00178630, 

DEBU00178631, DEBU00178638, DEBU00195845, DEBU00195848); Pichincha, 

Maquipucuna Biol. Res., river trail, 1200 m, 0º7’34” N 78º37’57” W, 28.IV.2002, S. A. 

Marshall (1 ♂, DEBU00178614, sequence MYCRO261–16); Pichincha, Maquipucuna 

Biol. Res., main trail, 1500 m, 27.IV.2002, S. A. Marshall (1 ♀, DEBU, sequence 

MYCRO260–16); Pichincha, Maquipucuna Biol. Res., river trail, 1200 m, 0º7’34” N, 

78º37’57” W, 27.X.1999, S. A. Marshall (1 ♀, DEBU00100042); Pich., Tinalandia, 800 

m, II.1983, Malaise trap, M. Sharkey (1 ♀, DEBU). 

 Distribution: Ecuador. 

 Comments: Cardiacephala secunda is one of the most distinctive species in 

Cardiacephala due to the striking black wing with rounded hyaline spots (four on discal 

and three on apical band). Hennig (1934: 107, Fig. 2) provides an illustration of a C. 

secunda head. 

 

Cardiacephala setosa (Hennig, 1935) new combination 

(Figs. 86–89) 

 

Plocoscelus setosus Hennig, 1935: 49. 

 

Description: Body length 6 mm, wing 4 mm. Palpus mostly dark brown, white 

on outer face. Clypeus brown, with sparse pale microsetulae. First flagellomere dark 
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brown covered with pale microsetulae. Fronto-orbital plates and frontal vitta brown. 

Epicephalon, vertex and paracephalon black. Postpronotal lobe black and shiny. Row of 

katepisternal setae brownish. Hind femora narrowly white basally. Fore tarsus one dark 

brown, 2–5 white. Oviscape dark brown and shiny, apex yellow. Epandrium yellow. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Three frontal setae. Frontal vitta slightly prominent, 

shiny. Epicephalon with golden pruinosity. Vertex flattened and somewhat pronounced 

posterior. Inner vertical seta insertion flat, without tubercle. Paracephalon smooth, 

without swelling (not extending beyond the vertex). Line of black supracervical setae 

strong. 

 Thorax: Mesonotum with golden pruinosity. Scutellum upturned, triangular. 

Femora with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face 

weak. Wing with stigmatal and discal bands, apex entirely dark. Crossvein r-m clear. 

R4+5 and M1+2 ending separately in wing margin. A1+CuA2 as long as CuA2. Female 

cervical sclerite smooth, without swelling. 

Abdomen: Tergites with brownish setuale. Female abdomen: Single 

spermathecal duct uniformly thick, ending in a small spherical spermatheca. Paired 

spermathecal duct striate and uniformly thick. Paired spermathecal duct stems thin in 

basal third, apical two thirds bumpy and strongly convoluted (Fig. 87). Paired 

spermathecae cylindrical and convoluted, broader than paired spermathecal stems. Male 

abdomen: Ejaculatory apodeme thick, bigger than epandrium and with a broad blade, 

wider than sperm pump. Phallapodeme extending to anterior limit of hypandrium 

(somewhat displaced on Fig. 89). Distiphallus long, longer than epandrium. Distiphallus 

with a phallic bulb subequal in length and width. Distiphallus ending in a short and 

curved distal distiphallus. 

Type material: Holotype (1 ♀, SMTD, only images examined): PERU. 

Urubamba, Umuhuankilia. Coll. W. Schnuse, 1911 (white label). 

Material examined: BOLIVIA. Heath River, Wildlife Centre, ~21km, SSW 

Puerto Heath, 12º40’S 68º42’W, 28.IV–12.V.2007, S. A. Marshall (3 ♀, 

DEBU00282081, DEBU00282148, DEBU00282203); Heath River, Wildlife Centre, 

~21km, SSW Puerto Heath, 12º40’S 68º42’W, 28.IV–11.V.2007, S. A. Marshall (1 ♀, 

DEBU00289644); Heath River, Wildlife Centre, Yellow pans, 5.V.2000, Paiero & Kits 

(18 ♀, 5 ♂, DEBU); BRAZIL. Amazonas. Coari. Rio Urucu, Petrobrás, RUC-30. 27–

30.X.1994, L .E. F. Rocha & Silva (1 ♀, INPA); Amazonas, Parnajaú, Rio Paragajo, 
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Mata Terra Firme, 20003S 624354W, VI.2001 (1 ♀, INPA); Rondônia, Vilhena, 

27.VII.1983, Binda Leonete (1 ♀, INPA); COLOMBIA. Amazonas, PNN Amacayacu 

Lorena, 3º2’86”S 69º59’70”W, 210 m, 27.VIII.2001, M. Sharkley & D. Campos (1 ♀, 

USNM); Amazonas, PNN Amacayacu Matamata, 3º23’S 70º06’W, 150 m, 17.XII.2001, 

M. 2265, D. Chota (1 ♀, IAVH); Amazonas, PNN Amacayacu Matamata, 3º23’S 

70º06’W, 150 m, 17.IX–1.X.2001, M. 2243, D. Chota (1 ♀, IAVH); Amazonas, PNN 

Amacayacu Matamata, 3º23’S 70º06’W, 150 m, 25.VI.2001, M. 1888, A. Parente (1 ♀, 

IAVH); Amazonas, Amacayacu Natl. Pk. Sector Matamata, 150 m, Malaise trap, 20–

23.III.2000, A. Felix (1 ♀, DEBU00138441, IAVH); Caquetá, PNN Chiribiquete Rio 

Cuñare, 0º30’ N 72º37’50” W, 300 m, 1–5.XI.2000, M. 960, E. Gonzalez & M. Ospina 

(1 ♀, IAVH); PNN La Paya Cabaña La Paya, 0º2’S 75º12’W, 330m, 5–25.XII.2001, M. 

2797/2798, Malaise, E. Lozano (3 ♀, IAVH); Valle de Caora, PNN Farallones de Cali 

Anchicaya, 650 m, 3º26’ N 76º48’ W, M. 1528, 30.I–13.II.2001, S. Sarria (1 ♀, IAVH); 

Vichada, PNN Tuparro, Centro Adiministrativo, 5º21’ N 67º51’ W, 100 m, 22.V–

31.VI.2001, M. 1786, W. Villalba (1 ♀, IAVH); ECUADOR. Napo, Jatun Sacha Biol. 

Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, 1.V.2002, M. Buck (1 ♀, 1 ♂, 

DEBU00177920, DEBU00177921); Napo, Jatun Sacha Biol, Res. 6 km E Misahualli, 

1º4’ S 77º37’ W, 450 m, 30.IV–8.V.2002, S. A. Marshall (3 ♀, DEBU00178832, 

DEBU00178952, DEBU00179047); Napo, Tiputini, Biodiversity Station, 216 m, 

00º37’55” S 076º08’39” W, 6.II.1999, T. L. Erwin et al. (4 ♀, USNM); Napo, Yasuní 

National Park, PUCE Yasuní Research station, Malaise trap in rain forest, 76º36’ W 

00º38’ S, 3–20.XI.1998, T. Pape & B. Viklund (1 ♀, ZMUC); Prov. Orellano, Yasuni 

Natl. Pk, Yasuni research Stn., 0º40’50” S 76º24’2” W, 250 m, 28.IV–8.V.2009, S. A. 

Marshall (1 ♀, DEBU01015591, sequence MYCRO251–16); Prov. Orellano, Yasuni 

Natl. Pk, Yasuni research Stn., 0º40’50” S 76º24’2” W, 250 m, 28.IV–8.V.2009, S. A. 

Marshall (1 ♂, DEBU01015597, sequence MYCRO252–16); PERU. Madre De Dios, 

Los Amigos Biol. Stn. Treefall pans, 6–10.VI.2006, Paiero & Klymko (1 ♂, 

DEBU00279663); Tambopata, 15km NE Plo. Maldonado, 22.VI.1989, J. S. Ashe & R. 

A. Leschen #302 (1 ♂, SEMC); Tambopata, 15km NE Plo. Maldonado, 22.VI.1989, J. 

S. Ashe & R. A. Leschen #200 (1 ♀, 1 ♂, SEMC). 

Distribution: Bolivia, Brazil, Colombia, Ecuador, Peru. 
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Cardiacephala spinosa new species 

(Figs. 90–92) 

 

 Description (female only): Body length 7 mm, wing 4 mm. Thorax and abdomen 

brown. Palpus mostly brown, white on outer face. Clypeus brown with sparse pale 

microsetulae. First flagellomere dark brown covered with pale microsetulae. Fronto-

orbital plates brown. Frontal vitta brown. Row of katepisternal setae black. Mid femora 

dark brown, white on basal third and yellowish preapically. Hind femora narrowly 

white basally, yellowish preapically. Fore tibia dark brown. Fore tarsus white, tarsomere 

one with brown ventral pubescence basally, 4–5 covered. Oviscape brownish, apex 

yellow. 

  Head: Palpus strongly convex ventrally, axe-shaped. Clypeus enlarged, length at 

least half as width in frontal view. Two frontal setae. Inner vertical seta insertion flat, 

without tubercle. Paracephalon smooth, without swelling (not extending beyond the 

vertex). Vertex rounded. Line of black supracervical setae strong. 

 Thorax: Mesonotum with white pruinosity. Scutellum convex and displaced 

posterior (not upturned). Femora with sparse black setulae. Mid and hind tibia flattened, 

but sulcus on outer face weak. Wing with stigmatal and discal bands, apex entirely dark. 

Crossvein r-m clear. R4+5 and M1+2 ending separately in wing margin. A1+CuA2 as long 

as CuA2. Female cervical sclerite slightly swollen at the posterior end. 

 Abdomen: Tergites with brownish setulae. Single spermathecal uniformly thick, 

ending in a sac-like (distally swollen and tapered basally) spermatheca with tiny 

protuberances in basal half. Paired spermathecal duct striate and delimited by a narrow 

basal half and a broader distal half. Paired spermathecal duct stems smooth in basal 

third, apical two thirds with finger-like process (Fig. 91). Paired spermathecae oval, 

invaginated apically. 

Type material: Holotype: BRAZIL. São Paulo, Boracéia, Estação Biológica de 

Boracéia, 2.XII.2008, G. F. G. Miranda (1 ♀, DEBU01086449, INPA, sequence 

DEBUA286–17); Paratype: BRAZIL. São Paulo, Boracéia, Estação Biológica de 

Boracéia, 2.XII.2008, G. F. G. Miranda (1 ♀, DEBU01086337, INPA). 

Distribution: Brazil. 

Etymology: The name spinosa (Latin: thorny, prickly) refers to the “thorny” 

single spermathecae and paired spermathecal stems of this species. 
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 Comments: This species differs from the similar C. camptomera mainly by its 

brownish colouration, unique paired spermathecal duct stems and single spermathecae. 

 

Cardiacephala umbra new species 

(Figs. 93–96) 

 

Description: Body length 6 mm, wing 4 mm. Palpus dark brown. Clypeus dark 

brown with pale microsetulae. First flagellomere dark brown covered with pale 

microsetulae. Fronto-orbital plates and frontal vitta brown. Epicephalon and 

paracephalon dark brown. Row of katepisternal setae white. Mid and hind femora 

brown and narrowly white basally. Mid and hind femora narrowly white basally. Fore 

tibia dark brown. Mid and hind tibiae brown. Fore tarsomere one white, 2–5 dark 

brown. T2–T4 brownish. Oviscape brown. Epandrium yellow. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrowed 

depression centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without 

tubercle. Paracephalon smooth, without swelling (not extending beyond the vertex). 

Vertex flattened. Supracervical setae, weak. 

 Thorax: Mesonotum with white pruinosity. Scutellum upturned, triangular. 

Femora with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face 

weak. Wing apex clear with three preapical black spots. Crossvein r-m with small dark 

spot. R4+5 and M1+2 ending separately in wing margin. A1+CuA2 as long as CuA2. 

Female cervical sclerite smooth, without swelling. 

 Abdomen: Tergites with yellowish setulae. Female abdomen: Single 

spermathecal duct uniformly thick, ending in a cylindrical spermatheca (somewhat 

damaged on Fig. 94). Paired spermathecal duct divided into a narrow basal half and a 

broader distal half. Paired spermathecal duct stems with a small rounded swelling. 

Paired spermathecae striate and cylindrical, deeply invaginated from apex to base. Male 

abdomen: Ejaculatory apodeme bigger than epandrium and with a broad blade, wider 

than sperm pump (Fig. 96). Phallapodeme extending to anterior limit of hypandrium. 

Distiphallus long, longer than epandrium, ending in a phallic bulb, phallic bulb subequal 

in length and width. 

Type material: Holotype: TOBAGO. Roxborough 10 km NE. Gilpin trail, 400–

500 m, montane rain forest, FIT, 26–30.VI.1993, S. & J. Peck (1 ♀, DEBU00138259). 
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Paratype: TRINIDAD. Maracas, Maracas Falls, 12.VII.1981, J. M. Heraty (1 ♂, 

DEBU01086450). 

Other Material examined: FRENCH GUIANA. Montsinery, Carrefour Du 

Gallion, Emerald Jungle, Gelbschale, 5–16.XII.2003, M. Kotrba (1 ♀, DEBU); Nahe St. 

Jean, 29.XII.2002, M. Kotrba (1 #f, 1 ♂, DEBU); Nahe Tresor Nat. Reserve, Na 

umgefallenen Bäumem, 24.XII.2002, M. Kotrba (8 ♀, DEBU); Rorota Wasserspeicher, 

Nahe Cayenne, 26.XII.2002, M. Kotrba (4 ♀, 5 ♂, DEBU); TOBAGO. Roxborough 10 

km NE. Gilpin trail, 400–500 m, montane rain forest, FIT, 26–30.VI.1993, S. & J. Peck 

(2 ♀, DEBU00138260, DEBU00138261); TRINIDAD. Morne Blue, 2700’, 6.VII.1969, 

H. & A. Howden (1 ♀, 2 ♂, CNC503497, CNC503498, CNC503499); Saugre-Grande, 

IX.1959 (1 ♂, CNC503444); Windblow ridge, Simla House N of Arima, 610 m, 

9.VII.1981, J.M. Heraty (1 ♀, DEBU00241882); VENEZUELA. Sucre, El Rincón, nr. 

Road between Carúpano & El Piler, along Rio El Rincón valley, 8–9.IV.1998, M. von 

Tschirnhaus (3 ♀, DEBU00256939, DEBU00256940, DEBU00256941); Sucre, Puy-

Puy, 32km E Carupano, plantations & 2º forest near beach, sweep, 31.III–2.IV.1988, M. 

von Tschirnhaus (2 ♀, 7 ♂, DEBU00256928, DEBU00256929, DEBU00256930, 

DEBU00256931, DEBU00256932, DEBU00256933, DEBU00256934, 

DEBU00256935, DEBU00256936). 

Distribution: French Guiana, Tobago, Trinidad, Venezuela 

Etymology: The specific name C. umbra refers to the overall shadowed and 

opaque appearance of this species. 

Comments: This species most closely resembles C. brevipennis, from which it 

is easily distinguished by its white fore tarsomere one and wing with three preapical 

black spots. Female and male genitalia are also very distinct. 

 

Cardiacephala velutinosa new species 

(Figs. 97–98) 

 

Description: Body length 9 mm, wing 6 mm. Palpus mostly black, white on 

outer face. Clypeus black and shiny with sparse pale microsetulae. First flagellomere 

black covered with pale microsetulae. Fronto-orbital plates and frontal vitta black. 

Paracephalon black. Epicephala and vertex velvety brown. Postpronotal lobe dark 

brown. Row of katepisternal setae brownish. Hind femur narrowly white basally. Fore 
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tarsus dark brown with gold/whitish pubescence ventrally at base of tarsomere one. 

Oviscape black and shiny. Epandrium brownish. 

 Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a narrow depression 

centrally, reaching ocellar triangle. Inner vertical seta insertion flat, without tubercle. 

Paracephalon smooth, without swelling (not extending beyond the vertex). Vertex 

flattened. Supracervical black setae sparse and weak.  

 Thorax: Mesonotum with white pruinosity. Scutellum upturned, triangular. 

Femora with yellowish microsetulae. Mid and hind tibiae flattened, sulcus on outer face 

very pronounced and curved (Fig. 97). Wing with stigmatal and discal bands, apex 

entirely dark. Crossvein r-m clear. R4+5 and M1+2 meeting at the wing margin. A1+CuA2 

as long as CuA2. Female cervical sclerite smooth, without swelling. 

Abdomen: Tergites with brownish setulae. Male abdomen: Ejaculatory apodeme 

reduced, blade small and short, sperm pump wider than blade (Fig. 98). Phallapodeme 

extending to anterior limit of hypandrium. Distiphallus long, longer than epandrium, 

ending in a phallic bulb, phallic bulb subequal in length and width. 

Type material: Holotype: PERU. Loreto, Rio Napo, Explonapo camp, Isla 

Rosario, 100 m, 8.VI.1992, 03º15’ S 072º55’ W, T. L. Erwin, E. & F. Pluno S (1 ♂, 

DEBU01086451, USNM). Paratypes: PERU. Loreto, Rio Napo, Explonapo camp, Isla 

Rosario, 100 m, 8.VI.1992, 03º15’ S 072º55’ W, T. L. Erwin, E. & F. Pluno S (1 ♂, 

USNM); Loreto, Rio Napo, Explonapo camp, Isla Rosario, 100 m, 8.VI.1992, 03º15’ S 

072º55’ W, T. L. Erwin, E. & F. Pluno S (1 ♀, 1 ♂, USNM). 

Distribution: Peru. 

 Etymology: The specific name is from the Latin for “velvety”, referring to the 

velvety brown aspect of the epicephalon and vertex of this species. 

 Comments: Cardiacephala velutinosa differs from other Cardiacephala by its 

velvety brown epicephalon and vertex. The small ejaculatory apodeme is also a 

remarkable character. Genitalia of the unique female specimen were not examined. 

 

Cardiacephala venezuelensis new species 

(Figs. 99–102) 

 

Description: Body length 8 mm, wing 5 mm. Head and abdomen dark brown. 

Thorax black. Palpus mostly dark brown, white on outer face. Clypeus brown with pale 
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microsetulae. First flagellomere black with pale microsetulae. Epicephalon black. 

Fronto-orbital plates and frontal vitta dark brown. Postpronotal lobe and scutellum 

brown. Row of katepisternal setae brownish. Mid and hind femora yellowish, narrowly 

white basally. Fore tarsus dark brown with gold/whitish pubescence ventrally at base of 

tarsomere one. T2–T4 brownish. Oviscape dark brown. Epandrium yellow. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta with a slightly depressed 

line before the ocellar triangle. Inner vertical seta insertion flat, without tubercle. Vertex 

rounded and shiny. Paracephalon smooth, without swelling (not extending beyond the 

vertex). Line of black supracervical setae strong. 

Thorax: Mesonotum black with white pruinosity. Posterior notopleural seta 

insertion slightly protuberant. Scutellum upturned, triangular. Femora with sparse black 

setulae. Mid and hind tibia flattened, but sulcus on outer face weak. Wing with 

stigmatal and discal bands, apex clear with a dark and narrow preapical pigmentation. 

Crossvein r-m with small dark spot. R4+5 and M1+2 ending separately in wing margin. 

A1+CuA2 as long as CuA2. Female cervical sclerite smooth, without swelling. 

Abdomen: Tergites with brown setulae. Female abdomen: Single spermathecal 

duct uniformly thick, ending in a cylindrical spermatheca. Paired spermathecal duct 

divided into a narrow basal half and a broader distal half. Paired spermathecal duct 

stems with a large rounded swelling, bigger than the paired spermathecae (Fig. 100). 

Paired spermathecae cylindrical and curved, deeply invaginated to the base. Male 

abdomen: Ejaculatory apodeme bigger than epandrium and with a broad blade, longer 

than sperm pump (Fig. 102). Phallapodeme extending to anterior limit of hypandrium. 

Distiphallus long, longer than epandrium, ending in a phallic bulb, subequal in length 

and width. 

Type material: Holotype: VENEZUELA. Aragua, Rancho Grande Biol. Stn. H. 

Pittier N Pk., trail, 1250 m, 8.III.1995, S. A. Marshall (1 ♂, DEBU01086341, MIZA, 

sequence MYCRO272–16). Paratypes: VENEZUELA. Aragua, Henri Pittier Natl. Park, 

Road from Ranch Grande to Cumare de La Costa, 800–1100 m, 22.I.1996, J. A. 

Skevington (1 ♀, DEBU01086340, sequence MYCRO271–16); Aragua, Rancho 

Grande Biol. Stn., H. Pittier N Pk., trail, 1250 m, 8.III.1995, S. A. Marshall (1 ♂, 

DEBU); Henri Pittier Natl. Pk., Rancho Grande, Malaise/intercept, 12–30.XII.1987, M. 

Sanborne (1 ♀, DEBU00141035). 

Distribution: Venezuela. 
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Comments: Currently known only from Rancho Grande in Venezuela, this 

species is unusual among Cardiacephala species for its occurrence at relatively high 

elevations. Other members of this genus are rarely collected above 1000 m. 

 

Cardiacephala vitrata new species 

(Figs. 103–105) 

 

 Description (female only): Body length 9 mm, wing 6 mm. Palpus mostly dark 

brown, white on outer face. Clypeus dark brown with pale microsetulae. First 

flagellomere brown with pale microsetulae. Fronto-orbital plates brownish and shiny. 

Frontal vitta brown. Epicephalon and paracephalon dark brown, smooth and shiny. Row 

of katepisternal setae brownish. Mid and hind femora dark brown, hind femora white 

basally. Fore tarsus dark brown with gold/whitish pubescence ventrally at base of 

tarsomere one. Oviscape black. 

Head: Palpus broadened basally and gradually tapering to apex. Clypeus short, 

length less than half of width. Two frontal setae. Frontal vitta and epicephalon smooth, 

with no clear divisions. Inner vertical seta insertion flat, without tubercle. Paracephalon 

smooth, without swelling (not extending beyond the vertex). Vertex rounded. Line of 

black supracervical setae strong. 

Thorax: Mesonotum with white pruinose. Scutellum upturned, triangular. 

Femora with sparse black setulae. Mid and hind tibia flattened, but sulcus on outer face 

weak. Wing with stigmatal and discal bands, apex clear. Crossvein r-m clear, without 

small dark spot. R4+5 and M1+2 ending separately in wing margin. A1+CuA2 as long as 

CuA2. 

Abdomen: Tergites with brownish setae, T1+2 and T3 posterior margin with 

silver pruinose. Female abdomen: Single spermathecal duct apically broad, ending in a 

cylindrical spermatheca. Paired spermathecal duct apically broad before splitting into 

stems. Paired spermathecal duct stems thin and smooth basally, followed by a small 

rounded swelling and a small appendix (Fig. 63). Paired spermathecae striate and sac-

like (distally swollen and tapered basally), deeply invaginated from apex to base. 

Type material: Holotype: ECUADOR. Puerto Orellana, Tiputini Biodiversity 

Station, 0º38.2’S 72º08.9’W. VIII.1999. leg. Kotrba (1 ♀, QCAZ). 

Distribution: Ecuador. 
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Etymology: The specific name is from the Latin for “glass”, referring to the 

clean and hyaline wing apex of this species. 

Comments: Cardiacepala vitrata differs from all congeners due to the hyaline 

wing apex. This species is somewhat similar to C. picina, however the combination of a 

uniformly dark brown mid femur and a clear corssvein r-m (without black spot) is also 

remarkable. 
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2.1: TABLES  

 

Table 1: Characters used in phylogenetic analysis of Cardiacephala. 

 

Head 

 

1. Vertex: (0) Rounded; (1) Flattened 

2. Palpus: (0) Strongly convex ventrally, axe-shaped; (1) Parallel sided with a 

round tip; (2) Broadened basally and gradually tapering to apex. 

3. Clypeus: (0) Length less than half of width; (1) Length more than half of width 

4. Arista: (0) Bare; (1) Plumose; (2) Pectinate 

5. Paracephalon: (0) Smooth, without swelling; (1) Swollen 

6. Inner vertical seta insertions: (0) Flat, without tubercles; (1) With tubercles 

7. Frontal setae: (0) Two; (1) Three  
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Thorax 

 

8. Thorax colour: (0) Uniformly black; (1) Generally yellow or brown, sometimes 

black on mesonotum only 

9. Female cervical sclerite: (0) Swollen; (1) Smooth, without swelling 

10. Scutellum: (0) Convex, displaced posterior; (1) Upturned, triangular 

11. Mid femur: (0) White in basal third; (1) Uniformly brown or yellowish 

12. Mid and hind femora large preapical swelling on distal half: (0) Absent; (1) 

Present 

13. Mid and hind tibia sulcus on outer face: (0) Weak; (1) Strongly pronounced and 

curved 

14. Dorsal setae on mid and hind tibia: (0) Present; (1) Absent 

15. Fore tarsus: (0) White, sometimes tarsomeres 1–2 and 5 with brown pubescence; 

(1) Dark brown with gold/whitish pubescence at the ventral basis of tarsomere 

one; (2) Tarsomere one dark brown, 2–5 white; (3) Tarsomere one white, 2–5 

dark brown  

16. Small darkened spot at r-m: (0) Absent; (1) Present 

17. Wing apex: (0) Completely darkened; (1) Clear; (2) Clear with a dark and 

narrow preapical pigmentation; (3) Clear with three preapical darkened spots; 

(4) Darkened with three rounded hyaline spots 

18. R4+5 and M1+2: (0) Ending separately at wing margin; (1) Meeting at the wing 

margin 

19. A1+CuA2: (0) As long as CuA2; (1) Less than half as long as CuA2 

 

Abdomen 

Male genitalia 

 

20. Ejaculatory apodeme: (0) With a wide blade, wider than sperm pump; (1) With a 

narrow blade, about as wide as sperm pump; (2) With a short blade, sperm pump 

wider than blade 

21. Distiphallus length: (0) Longer than epandrium; (1) About same length or less 

than epandrium 

22. Phallic bulb: (0) Almost spherical, subequal in length and width; (1) Cylindrical, 

about three times as long as wide 
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23. Distal distiphallus: (0) Present; (1) Absent 

 

Female genitalia 

 

24. Single spermathecal duct: (0) Apically broad; (1) Uniformly thick  

25. Single spermathecae: (0) Cylindrical; (1) Oval; (2) Spherical; (3) Sac-like, 

tapered basally and distally swollen; (4) Vestigial  

26. Paired spermathecal duct: (0) Broadened at least in apical two thirds; (1) 

Uniformly thick  

27. Paired spermathecal duct stems: (0) Without rounded swelling; (1) With 

rounded swelling 

28. Paired spermathecae: (0) Oval; (1) Cylindrical; (2) Sac-like, tapered basally and 

distally swollen; (3) Spherical; (4) Disc-shaped 

29. Number of spermathecae: (0) Three; (1) Four 
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Table 2: Matrix of morphological characters and taxa (“0” indicates plesiomorphic state, “1–4” indicates apomorphic states, “?" indicates this 

trait is unavailable or unknown). 
Characters 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

P. annulata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

T. citatus 0 1 0 0 0 0 0 0 ? 0 0 0 0 1 0 0 1 0 1 0 0 1 0 ? ? 1 0 1 1 

P. comis 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1 0 1 0 

C. acuminata 0 2 0 2 0 0 1 1 1 1 1 1 0 0 2 0 0 0 1 ? ? ? ? 0 0 1 1 3 0 

C. aeruginosa 1 2 0 2 0 0 0 1 1 1 1 1 0 0 1 1 2 0 1 1 0 0 1 1 0 0 1 2 0 

C. angularis 1 2 0 2 1 0 0 1 1 1 1 1 0 0 1 1 2 0 1 ? ? ? ? 0 0 1 1 1 0 

C. arthritica 0 2 0 2 0 0 0 1 1 1 1 1 0 0 1 1 2 1 1 0 0 0 1 0 0 0 1 2 0 

C. aspera 1 2 0 2 1 1 0 0 0 1 1 1 1 0 1 0 2 0 1 0 0 0 1 0 0 0 1 4 0 

C. brevipennis 1 2 0 2 0 0 0 0 1 1 0 1 0 0 1 1 2 1 1 0 0 1 1 0 0 0 0 1 0 

C. bulla 1 2 0 2 1 0 0 1 1 1 1 1 0 0 3 1 2 0 1 0 1 0 1 0 0 0 1 2 0 

C. camptomera 0 0 1 2 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 ? ? ? ? 0 1 0 0 0 0 

C. cinnameus 1 2 0 2 1 0 1 1 1 1 1 1 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 1 0 

C. conifera 1 2 0 2 1 1 0 1 1 1 1 1 0 0 1 1 3 0 0 2 0 0 1 0 0 0 1 3 0 

C. erugata 0 2 0 2 1 0 0 1 ? 1 1 1 0 0 1 1 3 0 1 0 0 0 1 ? ? ? ? ? 0 

C. guttata 1 2 0 2 1 0 0 0 1 1 1 1 0 0 1 0 4 1 1 0 1 0 1 1 0 0 1 2 0 

C. harenosa 0 2 0 2 0 0 0 1 1 1 1 1 0 0 1 1 3 1 1 2 0 0 1 0 0 0 1 2 0 

C. lobulosa 1 2 0 2 0 1 0 0 1 1 1 1 1 0 1 0 2 0 1 0 0 0 1 0 0 0 1 3 0 

C. modesta 0 2 0 2 0 1 0 1 1 1 1 1 0 0 1 1 2 1 1 1 0 0 1 1 0 0 1 3 0 

C. nicaraguensis 0 2 0 2 0 0 0 0 ? 1 0 1 0 0 3 1 2 1 1 1 0 0 1 ? ? ? ? ? 0 

C. nigra 1 2 0 2 0 0 0 0 1 1 1 1 1 0 1 0 0 1 1 0 0 0 1 0 0 0 1 2 0 

C. peruana 1 2 0 2 0 0 0 0 1 1 0 1 0 0 1 0 2 0 1 1 1 0 1 1 0 0 1 0 0 

C. picina 0 2 0 2 0 0 0 0 0 1 0 1 0 0 1 1 2 1 1 2 0 0 1 0 0 0 1 2 0 

C. planivertex 1 2 0 2 0 0 0 1 1 1 1 1 0 0 1 1 2 0 1 0 0 1 1 0 0 0 1 1 0 

C. podagrica 1 2 0 2 1 0 0 0 0 1 0 1 0 0 3 1 3 1 1 0 0 0 1 1 4 1 1 0 0 

C. punctipennis 1 2 0 2 0 0 0 1 1 1 1 1 0 0 3 1 3 0 1 ? ? ? ? 0 0 0 0 2 0 

C. rotunda 0 2 0 2 0 0 0 1 1 1 1 1 0 0 3 1 2 0 1 0 0 0 1 0 0 0 1 2 0 

C. schildi 0 2 0 2 0 0 0 1 1 1 1 1 0 0 1 1 2 1 1 ? ? ? ? 0 0 1 0 3 0 

C. secunda 0 2 0 2 0 0 0 0 1 1 1 1 0 0 1 0 4 1 1 0 0 0 1 1 3 0 1 2 0 

C. setosa 1 2 0 2 0 0 1 0 1 1 0 1 0 0 2 0 0 0 1 0 0 0 0 1 2 1 0 1 0 

C. spinosa 0 0 1 2 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 ? ? ? ? 0 3 0 0 0 0 

C. umbra 1 2 0 2 0 0 0 0 1 1 0 1 0 0 3 1 3 0 1 0 0 0 1 1 0 0 1 1 0 

C. velutinosa 1 2 0 2 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 2 0 0 1 ? ? ? ? ? 0 

C. venezuelensis 0 2 0 2 0 0 0 1 1 1 1 1 0 0 1 1 2 0 1 0 0 0 1 1 0 0 1 1 0 

C. vitrata 0 2 0 2 0 0 0 0 1 1 1 1 0 0 1 0 1 0 1 ? ? ? ? 0 0 0 1 2 0 
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2.2: FIGURES 

 

 

FIGURE 1. Optimized characters on one of the 7 most parsimonious trees from the 

morphological dataset of Cardiacephala (Length=114, Ci=37, Ri=61), with black dots 

indicating nonhomoplasious changes and clear dots homoplasies. Character numbers 

and their different states are indicated above and below the dot, respectively. 
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FIGURES 2–4. Cardiacephala acuminata. 2, female, anterodorsal view; 3, female, 

lateral view; 4, female genitalia, ventral view. 
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FIGURES 5–8. Cardiacephala aeruginosa. 5, female, lateral view; 6, female genitalia, 

ventral view; 7, male, dorsal view; 8, male genitalia, lateral view. 
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FIGURES 9–11. Cardiacephala angularis. 9, female, lateral view; 10, female, dorsal 

view; 11, female genitalia, ventral view. 
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FIGURES 12–15. Cardiacephala arthritica. 12, female, Costa Rica; 13, Female 

genitalia with taxonomically significant structures labeled, ventral view. Abbreviations: 

Bc–Bursa copulatrix, Pd–Paired spermathecal duct, Pds–Paired spermathecal duct stem, 

Ps–Paired spermathecae, Sd–Single spermathecal duct, Ss–Single spermathecae, Vr–

Ventral receptacle; 14, male head with taxonomically significant structures, dorso-

lateral view. Abbreviations: Ec–Epicephalon, Fr–Frontal setae, Iv–Inner vertical seta, 

Os–Orbital seta, Ov–Outer vertical seta, Pc–Paracephalon, Po–Postocellar seta, Vx–

Vertex; 15, Male sternite 5 and genitalia (ventral and lateral view, respectively), 

Abbreviation: S5–Sternite 5. 
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FIGURES 16–19. Cardiacephala aspera. 16, male and female, dorsal view; 17, female 

genitalia, ventral view; 18, male and female, Ecuador, Yasuni; 19, male genitalia, lateral 

view. 
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FIGURES 20–23. Cardiacephala brevipennis. 20, female, lateral view; 21, female 

genitalia, ventral view; 22, male, dorsolateral view; 23, male Sternite 5 and genitalia, 

lateral view. 
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FIGURES 24–27. Cardiacephala bulla. 24, female, dorsal view; 25, female genitalia, 

ventral view; 26, male and female, Bolivia, heath river; 27, male genitalia, lateral view. 



78 
 

 

FIGURES 28–29. Cardiacephala camptomera. 28, female, lateral view; 29, female 

genitalia, lateral view. 
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FIGURES 30–32. Cardiacephala cinnameus. 30, female, lateral view; 31, female 

genitalia, ventral view; 32, male sternite 5 and genitalia with taxonomically significant 

structures, lateral view. Abbreviations: bdp—Basal distiphallus, ddp—Distal 

distiphallus, ea— Ejaculatory apodeme, ep—Epandrium, hy—Hypandrium, pb—

Phallic bulb, ph—Phallapodeme. 
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FIGURES 33–36. Cardiacephala conifera. 33, female, dorsal view; 34, female 

genitalia, lateral view; 35, female, lateral view; 36, male genitalia, lateral view. 
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FIGURES 37–39. Cardiacephala erugata. 37, male, lateral view. Abbreviation: Plp–

Palpus; 38, male, dorsal view; 39, male genitalia, lateral view. 
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FIGURES 40–42. Cardiacephala guttata. 40, female, dorsal view; 41, female genitalia, 

ventral view; 42, male genitalia, lateral view. 
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FIGURES 43–45. Cardiacephala harenosa. 43, female, dorsal view; 44, female 

genitalia, ventral view; 45, male genitalia, lateral view. 
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FIGURES 46–49. Cardiacephala lobulosa. 46, female, dorsolateral view; 47, female 

genitalia, ventral view; 48, male, dorsolateral view; 49, male sternite 5 and genitalia, 

ventral and lateral view, respectively. 
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FIGURES 50–52. Cardiacephala modesta. 50, female, dorsolateral view; 51, female 

genitalia, ventral view; 52, male sternite 5 and genitalia, ventral and lateral view, 

respectively. 
 

 

FIGURES 53–54. Cardiacephala nicaraguensis. 53, male, dorsolateral view; 54, male 

genitalia, lateral view. 
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FIGURES 55–58. Cardiacephala nigra. 55, female, lateral view; 56, female genitalia, 

lateral view; 57, male, dorsal view; 58, male genitalia, lateral view. 
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FIGURES 59–61. Cardiacephala peruana. 59, male, lateral view; 60, female genitalia, 

ventral view; 61, male genitalia, dorsolateral view. 
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FIGURES 62–65. Cardiacephala picina. 62, female, lateral view. Abbreviations: Stg–

Stigmatal band, Dsc–Discal band; 63, female genitalia, ventral view; 64, male, dorsal 

view; 65, male genitalia, lateral view. 
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FIGURES 66–69. Cardiacephala planivertex. 66, female, Ecuador, Tiputini; 67, female 

genitalia, ventral view; 68, male, dorsal view; 69, male genitalia, lateral view. 
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FIGURES 70–73. Cardiacephala podagrica. 70, male and female, Bolivia, Heath 

River; 71, female genitalia, ventral view; 72, male, dorsolateral view; 73, male genitalia, 

lateral view. 
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FIGURES 74–75. Cardiacephala punctipennis. 74, female, lateral view; 75, female 

genitalia, ventral view. 
 

 

FIGURES 76–79. Cardiacephala rotunda. 76, female, frontal view; 77, female 

genitalia, ventral view; 78, male, dorsolateral view; 79, male genitalia, lateral view.
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FIGURES 80–81. Cardiacephala schildi. 80, female, lateral view; 81, female genitalia, 

ventral view. 
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FIGURES 82–85. Cardiacephala secunda. 82, female, dorsal view; 83, female 

genitalia, ventral view; 84, male, lateral view; 85, male genitalia, lateral view. 
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FIGURES 86–89. Cardiacephala setosa. 86, female, lateral view; 87, female genitalia, 

ventral view; 88, male, dorsal view; 89, male genitalia, lateral view. 
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FIGURES 90–92. Cardiacephala spinosa. 90, female, fronto dorsal view; 91, female 

genitalia, lateral view; 92, female, lateral view. Abbreviation: Plp–Palpus. 
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FIGURES 93–96. Cardiacephala umbra. 93, female, dorsolateral view; 94, female 

genitalia, ventral view; 95, male, dorsolateral view; 96, male genitalia, lateral view. 
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FIGURES 97–98. Cardiacephala velutinosa. 97, male, dorsolateral view; 98, male 

genitalia, lateral view. 
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FIGURES 99–102. Cardiacephala venezuelensis. 99, female, lateral view; 100, female 

genitalia, lateral view; 101, male, dorsolateral view; 102, male genitalia, lateral view. 
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FIGURES 103–105. Cardiacephala vitrata. 103, female, dorsal view; 104, female, 

lateral view; 105, female genitalia, lateral view. 
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CHAPTER 3: A REVIEW OF PARAGRALLOMYIA HENDEL (DIPTERA: 

MICROPEZIDAE, TAENIAPTERINAE) AND A REVISION OF THE P. 

ALBIBASIS COMPLEX. 

 

A review of Paragrallomyia Hendel (Diptera: Micropezidae, Taeniapterinae) 

and a revision of the P. albibasis complex. 
 

GUSTAVO BORGES FERRO1 & STEPHEN A. MARSHALL1 

1 School of Environmental Sciences, University of Guelph, Guelph, ON, Canada, N1G 2W1.  

E-mail: bferrog@gmail.com 

 

ABSTRACT 

The common and widely distributed species Paragrallomyia albibasis (Enderlein) and 

Paragrallomyia thiemei (Enderlein) are redefined and treated as part of a group of 17 

superficially similar Neotropical species. This group, here treated as the “P. albibasis 

complex”, includes the following species: P. albibasis,  P. inpai (Albuquerque), P. 

teresacristinae (Albuquerque), P. thiemei, P. vulpes (Cresson) and 12 new species (P. 

aequorea, P. bifurcata, P. brasiliensis, P. caliensis, P. citrina, P. colombiana, P. 

diminuta, P. ecuadoriensis, P. nodulosa, P. planitibia, P. quadrifurca and P. 

quaternaria). A new diagnosis is provided for the genus Paragrallomyia, all described 

species in the genus are included in a key and several further species complexes are 

recognized. Paragrallomyia parens (Cresson) is newly recognized as a junior synonym 

of Paragrallomyia albibasis. Mitromyia munda (Wulp), Taeniaptera nigriceps Hennig 

and Taeniaptera vulpes Cresson are transferred to Paragrallomyia.  

 

Key-words: Nerioidea, Neotropical, new species, new synonym, Taeniaptera,  species 

complex 

 

INTRODUCTION 

 

With 32 described species (Jackson et al., 2015), the Neotropical genus Paragrallomyia 

Hendel is one of the largest genera of Micropezidae. Although 18 of the species here 

treated as Paragrallomyia were revised and keyed by Hennig (1934, as Taeniaptera in 

part), species delimitation remains problematic and all diagnostic morphological 

characters states for the genus as of Jackson et al. (2015) were plesiomorphic. The 

species of Paragrallomyia has been long considered a junior synonym of Taeniaptera 

Macquart (Hennig 1934; Steyskal 1968) due mainly to the presence of a strongly 

convex palpus, and only changed status when molecular data suggested that 

Paragrallomyia and Taeniaptera did not form a monophyletic group, and needed to be 

redefined as separate genera (Jackson et al. 2015). The genus was recognized by a 
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combination of three plesiomorphic morphological characters (Jackson et al. 2015): 

palpus strongly convex ventrally (=axe-shaped), at least one dorsocentral seta and cell 

R4+5 open. This diagnosis, although useful to differentiate Paragrallomyia from most 

Taeniapterinae, still leaves the genus distinguished from Taeniaptera Macquart only by 

the configuration of the R4+5 cell, the apomorphic closed state of which is here shown to 

occur convergently in both genera. 

We here differentiate these genera on the basis of wing pigmentation and male 

genitalia characters and present keys for species of Paragrallomyia. Taeniaptera is 

redefined, with the addition of a newly noted synapomorphic character in the 

distiphallus.  

Paragrallomyia is recognized among the long anal cell (CuA2 as long or longer 

than A1+CuA2) Taeniapterinae by an axe-shaped palpus, a characteristic patch of 

unpigmented wing membrane around the anterior part of dm-cu and a narrowed distal 

distiphallus (basal distiphallus 2x wider that distal distiphallus). Paragrallomyia is 

defined as a large group of 34 species with an estimated total number of 50 or so 

species. Taeniaptera species have a similar palpus, but are distinguished by the 

pigmented wing membrane around dm-cu and a wide (as wide as basal distiphallus), 

heavily sclerotized distal distiphallus (Fig. 2). Taeniaptera is defined as a small group 

of two named species, T. lasciva (Fabricius, 1798) and T. trivittata (Macquart, 1835) , 

and an estimated number of at least 2 undescribed species. A complete illustration of the 

abdomen and internal reproductive systems of T. lasciva (Fabricius, 1798) can be found 

in Abuquerque (1980b, Figs. 7–16). 

A total of 17 species are described or redescribed: P. albibasis (Enderlein, 

1922), P. inpai (Albuquerque, 1980), P. teresacristinae (Albuquerque, 1981), P. thiemei 

(Enderlein, 1922), P. vulpes (Cresson, 1926) and 12 new species. These revised species 

are here treated as the P. albibasis complex due to their morphological similarity and 

are treated in a separate key, even though their phylogenetic relationships remain 

unclear. Unrevised Paragrallomyia species outside of the P. albibasis complex that are 

referred to as a “complex” in the keys are groups with one or more undescribed species. 

Jackson et al. (2015) treated Calobata munda Wulp as Mitromyia but this 

species does not fit well in this genus and has the characters here recognized as 

diagnostic for Paragrallomyia, and is therefore treated as Paragrallomyia although no 

sequence data are yet available for species in the munda complex. Taeniaptera 

nigriceps Hennig is included in Paragrallomyia since reference to type images shows 
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an unpigmented wing membrane around the anterior part of dm-cu. Taeniaptera vulpes 

Cresson is also included in Paragrallomyia as this species shows an unpigmented wing 

membrane around dm-cu and recent molecular evidence (see Chapter 4) also supports 

this decision. 

The following species were treated as Paragrallomyia by Jackson et al. (2015) 

but are here not included in the key as their wing pigmentation is predominantly hyaline 

(lacking pigmented crossbands, or with only a triangular discal band), brownish 

(completely pigmented) or the palpus is parallel sided: P. aeripennis (Enderlein), P. 

aliceae (Albuquerque, 1980), P. dilutimacula (Enderlein, 1922), P. lauta (Cresson, 

1930), P. longifurca (Hendel, 1933), P. nigritarsis (Macquart, 1848), P. seiuncta 

(Czerny, 1931), P. simillima (Hendel, 1922), P. strigata (Enderlein, 1922), P. tibialis 

(Macquart, 1843), P. vittipennis (Coquillett, 1902). Jackson et al. (2015) analysed data 

only from P. aliceae, and the species returned out of the Paragrallomyia clade. These 

species fit better in Poecilotylus than in Paragrallomyia, and are transferred there as 

new combinations with the full realization that Poecilotylus is currently just a repository 

for Taeniapterini that do not fit into better defined genera. Taeniaptera lineata 

(Enderlein, 1922) is also transferred to Poecilotylus as reference to the type specimen 

also shows a parallel sided palpus. A list containing all species currently placed in 

Paragrallomyia can be found in Table 1.  

 

METHODS 

 

Most of the specimens studied are from the Smithsonian National Museum of Natural 

History, Washington, D.C., U.S.A (USNM) and the University of Guelph Insect 

Collection, Guelph, Ontario, Canada (DEBU). Some other specimens or type images 

were obtained from the Canadian National Colección Boliviana de Fauna, La Paz, 

Bolivia (CBFC); Collection of Insects, Arachnids & Nematodes, Ottawa, Ontario, 

Canada (CNC); Carnegie Museum of Natural History, Pittsburgh, Pennsylvania, U.S.A 

(CMNH); Departamento de Biología, Pontífica Universidad Católica del Ecuador, 

Quito, Ecuador (QCAZ); Finnish Museum of Natural History, Helsinki, Finland (MZH); 

Museo Nacional de Costa Rica, San José, Costa Rica (MNCR); Museum für 

Naturkunde der Humboldt-Universität, Berlin, Germany (ZMHB); Instituto Alexander 

von Humboldt, Villa de Leyva, Colombia (IAVH) and Instituto Nacional de Pesquisas 

da Amazônia, Manaus, Amazonas, Brazil (INPA). 
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Including non revised species, around 2000 specimens were examined. 

Specimen images, male and female terminalia dissections and imaging protocols follow 

Ferro & Marshall (2018). Morphological terminology follows Marshall (2011, 2015) 

and taxonomically significant structures are labelled on Figures 2, 17, 19 and 23. 

Abdominal pleural membrane characters were not included in most descriptions because 

suitably preserved or imaged specimens were only available for a relative few species. 

The term “copulatory fork” (=genital fork) is used here to refer to the posteromedial 

process of the male fifth sternite.  

 

RESULTS 

 

The key to the genera of Micropezidae of the Neotropical region in Marshall (2010) can 

be modified to fit the current diagnosis of Paragrallomyia and Taeniaptera, with the 

addition of the modified couplet below: 

 

Paragrallomyia and Taeniaptera couplet, starting at “14” in Marshall’s (2010: 809) 

“Taeniaptera Macquart” lead 

 

14’) Wing membrane around the anterior part of dm-cu unpigmented (Figs. 1, 6), if 

pigmented (Paragrallomyia brasiliensis) then cell R4+5 open at the wing margin; distal 

distiphallus narrow, basal distiphallus 2x wider than distal distiphallus (Figs. 5, 9, 23, 

34, 38, 42, 46, 52). ... Paragrallomyia Hendel sensu stricto 

-  Wing membrane around dm-cu completely pigmented and cell R4+5 always closed at 

the wing margin (Fig. 2); distal distiphallus as wide as basal distiphallus and heavily 

sclerotized (Fig. 2). ... Taeniaptera Macquart 

 

Key to the species complexes and unplaced species of Paragrallomyia sensu stricto 

(some couplets modified from Hennig 1934) 

 

1) Four dorsocentral setae. ... P. nigriceps (Hennig) Brazil 

-  One or two dorsocentral setae. ... 2 

 

2) Thorax yellowish, reddish or rusty-red (never black or dark brown) ... 3 

-  Thorax black or dark brown, sometimes rusty red on postpronotal lobes only. ... 5 

 

3) One dorsocentral seta. ... P. munda (Wulp) complex Guatemala, Honduras, Mexico, 

San Salvador 

-  Two dorsocentral setae. ... 4 
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4) Katepisternum black or dark brown. Mid and hind tibiae cylindrical, sulcus on outer 

face not dilated. ... P. gorgonae (Hennig) complex Colombia, Costa Rica 

-  Katepisternum yellow. Mid and hind tibiae flattened, sulcus on outer face dilated and 

curved. ... P. platycnema (Loew) complex Colombia, Ecuador, Mexico, Panama 

 

5) Wing stigmatal pigmentation absent. ... 6 

-  Wing stigmatal pigmentation present. ... 7 

 

6) A1 and CuA2 junction clear, without small darkened spot. ... P. latifascia (Wulp) 

Costa Rica, Panama 

-  A1 and CuA2 junction with a small darkened spot. ... P. rufifacies (Macquart) Guyana 

 

7) Postocellar setae absent. ... 8 

-   Postocellar setae present. ... 9 

 

8) Paracephalon and epicephalon yellowish. Mid and hind tibiae cylindrical, sulcus on 

outer face not dilated. ... P. volens (Cresson) complex Costa Rica, Panama 

- Paracephalon and epicephalon dark brown. Mid and hind tibiae flattened, sulcus on 

outer face dilated and curved. ... P. planitibia (Enderlein) Guatemala, Mexico, 

Nicaragua 

 

9) One dorsocentral seta. ... 10 

-  Two dorsocentral setae. ... 17 

 

10) Mid femur uniformly brown or dark brown basally. ... 11 

-  Mid femur with white basal ring. ... 15 

 

11) Mid femur uniformly dark brown. ... 12 

-    Mid femur with a white subapical ring. ... 13 

 

12) Fore tarsomeres 2–5 dark brown, tarsomere one white. ... P. caerulescens 

(Macquart) Venezuela 

-   Fore tarsomeres 2–5 white, tarsomere one black. ... P. mediofusca (Hennig) Bolivia, 

Brazil, Peru 

 

13) Femora yellow apically. Hind tibia yellow. ... P. diversicolor (Macquart) Brazil 

-  Femora dark brown or brown apically. Hind tibia brown or dark brown. ... 14 

 

14) Postpronotal lobe with small black setulae. ... P. annulata (Fabricius) complex 

Argentina, Brazil, French Guiana, Surinam, Uruguay 

-   Postpronotal lobe dark smooth, without setulae. ... P. vulgata (Hennig) complex 

Brazil, Guyana 

 

15) Mid femur uniformly brown apically, without subapical white ring. ... P. 

postannulus (Enderlein) Brazil 

-    Mid femur with a subapical white ring. ... 16 
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16) Copulatory fork with developed inner basal lobes. Discal band straight apically. ... 

P. angulata (Loew) complex Argentina, Colombia, Honduras, Panama, Trinidad 

-  Copulatory fork without inner basal lobes. Discal band convex apically. ... P. inornata 

(Hennig) complex Brazil 

 

17) Mid femur uniformly brown or dark brown basally. ... P. continentalis (Hennig) 

complex Guyana 

-    Mid femur with white basal ring. ... P. albibasis complex Guatemala to Brazil 

 

Key to species in the Paragrallomyia albibasis complex  

 

1) Cell R4+5 closed at wing margin (Fig. 55). Outer margin of postpronotal lobe 

generally with three or four strong black setae (Figs. 53, 55). ... P. vulpes (Cresson) 

Costa Rica 

-  Cell R4+5 open at wing margin (Fig. 1). Outer margin of postpronotal lobe bare or 

with a dense row of five or more long black setae. ... 2 

 

2) Epicephala immediately merging behind ocellar plate, postocellar part of frontal vitta 

thus short and abruptly tapered to a point anterior to postocellar setae (Figs. 4, 31, 39, 

49). ... 3 

- Epicephala converging but not immediately merging posterior to ocellar plate, 

postocellar part of frontal vitta thus reaching postocellar setae (Figs. 6, 15, 17). ... 7 

 

3) Frontal vitta with a black velvety spot anterior to ocellar plate (Figs. 31, 39, 49). ... 4 

-  Frontal vitta darkened only, without rounded black velvety spot (Figs. 4, 20). ... 6 

 

4) Epicephalon somewhat elevated above level of fronto-orbital plate (Fig. 49). 

Copulatory fork with small inner basal lobes, no more than 0.25x length of arms (Fig. 

55). ... Paragrallomyia thiemei (Enderlein) 

-   Epicephalon flat, about same level as fronto-orbital plate (Figs. 31). Copulatory fork 

with long inner basal lobes, at least half as long as the arms (Figs. 34, 42). ... 5  

 

5) Rounded black velvety spot on frontal vitta swollen (Figs. 31, 33). Ejaculatory 

apodeme large, blade wider than sperm pump (Fig. 34). P. nodulosa n. sp. Costa Rica 

-   Rounded black velvety spot on frontal vitta flat (Fig. 41). Ejaculatory apodeme small, 

sperm pump wider than blade (Fig. 42). ... P. quadrifurca n. sp. Panama 

 

6) Epicephalon somewhat elevated above frontal vitta level (Fig. 20). Copulatory fork 

with developed inner basal lobes, lobes less than half as long as the posterior ones (Fig. 

23). ... P. colombiana n. sp. Colombia 

-  Epicephalon flat, about same level as ocellar plate (Fig. 4) Copulatory fork with one 

pair of developed arms, inner basal lobes vestigial (Fig. 5). ... P. aequorea n. sp. (male 

only) Colombia 

 

7) Mid and hind tibiae flattened, sulcus on outer face strongly pronounced and curved 

(Figs. 24, 37). ... 8  

-   Mid and hind tibiae somewhat cylindrical, without or with a weak sulcus on outer 

face (Figs. 18, 45). ... 10 
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8) Frontal vitta brown or dark brown, without black spot anterior to ocellar plate (Fig. 

27). Fronto-orbital plates orange brown. ... P. ecuadoriensis n. sp. Ecuador. (female 

only) 

-   Frontal vitta with a black spot anterior to ocellar plate (Figs. 24, 35). Fronto-orbital 

plates brown or dark brown. ... 9 

 

9) Thorax blackish. Abdominal tergites dark brown/black. Large species, 7–8 mm . ... P. 

pseudoalbibasis n. sp. Costa Rica 

-  Thorax brown, black on mesonotum only. Abdominal tergites brown. Smaller 

specimens, 4–5 mm in length. ... P. diminuta n. sp. Costa Rica (female only) 

 

10) Frontal vitta orange brown or dark brown, without black spot anterior to ocellar 

plate (Fig. 15, 17). ... 11 

-   Frontal vitta colour variable, but always with a black spot anterior to ocellar plate. ... 

12 

 

11) Frontal vitta and postpronotal lobe orange-brown (Fig. 17). Female cervical sclerite 

with a white rounded swelling. Paired spermathecal duct stems thin and with spine-like 

processes on apical half, duct no more than half as width of paired spermatheca. Paired 

spermatheca oval and with sparse micro finger-like processes (Fig. 19). Single 

spermatheca broad basally, tapered apically and covered by small spine-like appendices. 

... P. citrina n. sp. Costa Rica (female only) 

-  Frontal vitta and postpronotal lobe dark brown (Fig. 15). Female cervical sclerite 

smooth, without swelling. Paired spermathecal duct stems smooth and heavily swollen 

in the middle, swelling about same width as paired spermatheca (Fig. 16). Paired 

spermatheca oval and smooth. Single spermatheca cylindrical and smooth, without 

spine-like processes. ... P. caliensis n. sp. Colombia (female only) 

 

12) Black spot anterior to ocellar plate strong and teardrop-like (Fig. 47). ... P. 

teresacristinae (Albuquerque) Brazil 

-    Black spot anterior to ocellar plate rounded and sometimes weak. ... 13 

 

13) Epicephalon flat, about same level as fronto-orbital plate. Mesonotum with two 

rows of long black setae on postpronotal lobes margin (Fig. 47). ... P. inpai 

(Albuquerque) Brazil, Bolivia 

-  Epicephalon somewhat swollen above fronto-orbital plate level (Figs. 43). 

Mesonotum without rows of long setae on postpronotal lobe margin or with only some 

sparse and small darkened microsetulae. ... 14 

 

14) Cervical sclerite with a brownish rounded swelling. Four spermathecae (Fig. 44). ... 

P. quaternaria n. sp. Bolivia 

-  Cervical sclerite smooth or with a small oval white swelling. Three spermathecae, 

single spermathecae sometimes forked (Figs. 7, 11, 13). ... 15 

 

15) Female cervical sclerite smooth, without swelling and covered by white pruinosity. 

Fronto-orbital plates yellowish-brown (Figs. 12, 14). ... P. brasiliensis n. sp. Brazil  

-  Female cervical sclerite with a white oval swelling, opaque. Fronto-orbital plates dark 

brown (Figs. 6, 8, 10). ... 16 
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16) Pleural membrane greyish with a white vertical stripe on P3 (Fig. 6, 8). Single 

spermatheca cylindrical with small finger-like processes on apical half (Fig. 7). ... 

Paragrallomyia albibasis (Enderlein) Belize, Colombia, Costa Rica, Mexico  

-   Pleural membrane darkened (Fig. 10). Single spermatheca forked and smooth, with 

small rounded swellings on apical half (Fig. 11). ... Paragrallomyia bifurcata n. sp. 

Costa Rica (female only) 

 

The Paragrallomyia albibasis complex species 

 

The P. albibasis complex is here recognized as a phenetic group based on Hennig’s 

(1934) diagnosis of P. albibasis: darkened thorax, sometimes brownish only on 

postpronotal lobes; two dorsocentral setae; mid and hind femora with basal and 

subapical whitish rings. The recognition of this complex conveniently breaks species of 

this large genus into more manageable units for revision. Nine other species are treated 

here as potential complexes in Paragrallomyia, as each one of them includes one or 

more undescribed species: P. angulata (Loew, 1866), P. annulata (Fabricius, 1787), P. 

continentalis (Hennig, 1934), P. inornata (Hennig, 1934), P. gorgonae (Hennig, 1934), 

P. munda (Wulp, 1897) P. platycnema (Loew, 1866), P. vulgata (Hennig, 1934) and P. 

volens (Cresson, 1926). 

 

Paragrallomyia aequorea new species 

(Figs. 3–5) 

 

Description (male only): Body length 5 mm; wing 3.5 mm. Head and abdomen 

brown, thorax dark brown. Palpus mostly dark brown, outer face white. Clypeus brown 

with sparse pale microsetulae. First flagellomere dark brown. Fronto-orbital plates dark 

brown. Row of katepisternal setae brownish. Fore tibia brown. Fore tarsus white with 

brownish pubescence ventrally at base of tarsomere one. Hind femur mostly brown, 

narrowly white basally and with a small angled preapical white ring. Tergites brown. 

 Head: First flagellomere covered by white microsetulae. Frontal vitta darkened 

anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar plate. 

Epicephala merging in between level of ocellar setae and level of inner vertical setae 

insertions (Fig. 4). Epicephalon flat, same level as frontal vitta. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 
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tibia flattened, sulcus on outer face strongly pronounced and curved. Cell R4+5 open at 

the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Copulatory fork with vestigial 

inner basal lobes (Fig. 5). Ejaculatory apodeme smaller than epandrium and with a 

reduced blade, length subequal to sperm pump. Phallapodeme short, not extending to 

anterior limit of hypandrium. Distiphallus long, longer than epandrium; phallic bulb 

subequal in length and width. Distal distiphallus length subequal to basal distiphallus. 

Type material: Holotype: COLOMBIA. Amazonas, PNN Amacayacu 

Matamata m1, 3º41’S 70º15’W, 150 m, 9–30.VII.2001, Malaise, M. 2033, D. Chota (1 

m#, DEBU01086459, IAVH). 

Distribution: Colombia. 

Etymology: The specific name refers to the flattened epicephalon and frontal 

vitta of this species (Latin aequor: even level surface). 

Comments: P. aequorea is similar to P. colombiana but with a flattened 

epicephalon and frontal vitta. The copulatory fork also differs as the inner basal lobes 

are vestigial. 

 

Paragrallomyia albibasis (Enderlein, 1922) 

(Figs. 6–9) 

 

Grallomyia albibasis Enderlein, 1922: 216. 

Taeniaptera albibasis (Enderlein), Hennig, 1934: 83. 

Paragrallomyia albibasis (Enderlein), Jackson et al. 2015: 14. 

Paragrallomyia parens (Cresson), 1926: 273. Jackson et al. 2015. New synonym 

 

Description: Body length 6 mm; wing 4 mm. Head and abdomen black, thorax 

black. Palpus mostly dark brown, white on outer surface. Clypeus brown with sparse 

pale microsetulae. First flagellomere dark brown. Fronto-orbital plates dark brown. Row 

of katepisternal setae brownish. Fore tibia dark brown. Fore tarsus mostly white, 

tarsomere one brown on basal half only. Hind femora mostly brown, white on basal 

quarter and with a small angled preapical white ring. Tergites black. Oviscape black. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar 
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plate. Epicephala converging, not immediately merging posterior to ocellar plate (Fig. 

6). Epicephalon somewhat swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia almost cylindrical, sulcus on outer face weak. Female cervical sclerite with a 

whitish oval swelling, male cervical sclerite smooth. Cell R4+5 open at the tip of the 

wing. 

 Abdomen: Tergites covered by brownish setulae. Pleural membrane greyish with 

a white vertical stripe on P3. Female abdomen: Oviscape with sparse pale setulae. 

Single spermathecal duct apically swollen. Single spermatheca cylindrical, with sparse 

small rounded finger-like processes (Fig. 7). Paired spermathecal duct uniformly thick. 

Paired spermathecal duct stems tapered on apical third, followed by a disc-shaped 

swelling and a broader apical half. Paired spermathecae oval and with an apical nipple-

like swelling, invaginated apically only. Male abdomen: Copulatory fork with small 

inner basal lobes, less than half as long as the arms. Ejaculatory apodeme smaller than 

epandrium and with a very small blade, length subequal to sperm pump. Phallapodeme 

short, not extending to anterior limit of hypandrium. Distiphallus long, longer than 

epandrium; phallic bulb subequal in length and width. Distal distiphallus length 

subequal to basal distiphallus (Fig. 9). 

Type material: Syntype: GUATEMALA. Tumbador. VII or VIII.1912 (image 

of 1 f#, ZMHB); Taeniaptera parens (1 m#, ANSP, 6310, not examined). 

Material examined: BELIZE. Cayo Dist., San Ignacio, Maya Mt. Lodge, 17º 9’ 

N 89º4’W, dung trap, 7–8.I.1991, S. A. Marshall (3 f# DEBU00151700, 

DEBU00151709; DEBU00151715); COLOMBIA. Chocó, Ensenada de Utria Natl. Pk., 

Cocalito, 0–100 m, canopy trap, 4–19.VII.2000, J. Pérez (3 f#, DEBU00138518, 

DEBU00138519, DEBU00138522, IAVH); Chocó, Ensenada de Utria Natl. Pk., 

Cocalito, 0–100 m, Malaise trap, 4–19.VII.2000, J. Pérez (3 f#, DEBU00138433, 

DEBU00138491, DEBU00138492, IAVH); Chocó, PNN Utriá, Cocalito, 6º01’ N 

77º20’ W, 20 m, Malaise, 19–27.VII.2000, M. 334, J. Pérez (1 f#, IAVH); Chocó, PNN 

Utriá, Cocalito, 6º01’ N 77º20’ W, 20 m, Malaise, 16.VIII–7.IX.2000, M. 814, J. Pérez 

(1 f#, IAVH); Chocó, PNN Utriá, Cocalito, 6º01’ N 77º20’ W, 20 m, Malaise, 16.VIII–

7.IX.2000, M. 819, J. Pérez (1 f#, IAVH); Putumayo, PNN La Paya Cabaña Viviano, 

bosque ripario, 0º7’ S 74º56’ W, 320 m, 19.IX–1.X.2001, Malaise, R. Cobete, M. 2440 

(1 f#, IAVH); Putumayo, PNN La Paya Cabaña Viviano, 0º7’ S 74º56’ W, 320 m, 
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30.XI–15.XII.2001, Malaise, E. Lazano, M. 2794 (1 f#, IAVH); Valle Del Cauca, PNN 

Farallones de Cali Anchicaya, 3º26’ N 76º48’ W, 730 m, Malaise, 30.I–13.II.2000, M. 

1111, S. Sarria (1 f#, IAVH); Valle Del Cauca, PNN Farallones de Cali Anchicaya, 

3º26’ N 76º48’ W, 730 m, Malaise, 25.X–8.XI.2000, M. 1111, S. Sarria (1 f#, IAVH); 

COSTA RICA. Alajuela, A. brenes Biol. Res. San Ramón, 900 m, II.III.2000, P. 

Hanson (2 f#, DEBU00138164, DEBU00138166, MNCR); Alajuela, Volcan Tenorio, N 

slope nr. Bijagua Biol. Sta., 700 m, rain forest, 19.VI.2000, rain forest, S. A. Marshall 

(1 f#, DEBU00138366, MNCR); Alajuela, Volcan Tenorio, N slope nr. Bijagua Biol. 

Sta., 700 m, rain forest, 16–20.VI.2000, S. A. Marshall (2 m#, DEBU00118469, 

DEBU00118493); Alajuela, Volcan Tenorio N slope trail to laguna, 800–900 m, rain 

forest, 16–20.VI.2000, S. A. Marshall (3 f#, DEBU00118539, DEBU00118540, 

DEBU00118547, MNCR); Alajuela, San Ramon Biol. Res., 900 m, V.2000, P. Hanson 

(3 f#, DEBU00206264, DEBU00206269, DEBU00206280); Puntarenas, Corcovado 

Natl. Pk., San Pedrillo, 5-50 m, 8º 37’15” N 83º44’06 E, 13.VIII.2001, S. A. Marshall 

(1 f#, DEBU00168167); Puntarenas, Corcovado Natl. Pk., San Pedrillo, 5-50 m, 8º 

37’15” N 83º44’06 E, on foliage, 13.VIII.2001, M. Buck (1 f#, DEBU00168187); 

MEXICO. Vera Cruz, 33 km NE Catemaco, Los Tuxitas Biol. Sta., ridge rainforest, 

FIT, 160 m, 1.VII–1.VIII.1983, S. & J. Peck (2 f#, 1 m#, DEBU). 

Distribution: Belize, Colombia, Costa Rica, Guatemala, Honduras, Mexico. 

Comments: P. albibasis species is recognized by the somewhat elevated black 

epicephalon in contrast with the brownish and deep frontal vitta. The convergence of the 

epicephalon plates (not immediately merging) posterior to the ocellar plate and the 

single spermatheca with sparse small rounded finger-like processes (Fig. 7) are also 

remarkable. Our material from Brazil was limited but we strongly suspect that records 

of this species noted by Hennig (1934), Steyskal (1968) and Ferro & Carvalho (2014) 

are misidentifications. 

Cresson (1926) provides a description of Taeniaptera parens mentioning that 

this species is probably Paragrallomyia albibasis. The description is unjustifiable since 

he obviously failed to verify that P. albibasis have two dorsocentral setae. Thus, we 

here synonimize T. parens with P. albibasis. 

  

Paragrallomyia bifurcata new species 

(Figs. 10–11) 
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Description (female only): Body length 6 mm; wing 4 mm. Head and abdomen 

black, thorax black. Palpus mostly dark brown, white on outer surface. Clypeus brown 

with sparse pale microsetulae. First flagellomere dark brown. Fronto-orbital plates dark 

brown. Row of katepisternal setae brownish. Fore tibia dark brown. Fore tarsus mostly 

white, tarsomere one brown on basal half only. Hind femora mostly brown, white on 

basal quarter and with a small angled preapical white ring. Tergites black. Oviscape 

black. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar 

plate. Epicephala converging, not immediately merging posterior to ocellar plate. 

Epicephalon somewhat swollen above frontal vitta level. Epicephalon somewhat 

swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia almost cylindrical, sulcus on outer face weak. Cervical sclerite with a whitish oval 

swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Oviscape with sparse pale 

setulae. Single spermathecal duct with an apical small rounded swelling. Single 

spermatheca cylindrical and forked, with sparse small rounded processes (Fig. 11). 

Paired spermathecal duct uniformly thick, slightly tapered on apical third before 

splitting into stems. Paired spermathecal duct stems uniformly thick, slightly 

convoluted. Paired spermathecae oval with an apical nipple-like swelling.  

Type material: Holotype: COSTA RICA. Heredia, Rara Avis Nat. Res. 12 km 

S Las Horquetas, 10º17’00” N 84º02’50” W, 700 m, 22–27.II.2005, S. A. Marshall (1 

f#, DEBU00241651, MNCR). Paratypes: Heredia, Rara Avis Nat. Res. 12 km S Las 

Horquetas, 10º17’00” N 84º02’50” W, 700 m, 22–27.II.2005, S. A. Marshall (3 f#, 

DEBU00241632, DEBU00241634, DEBU00241650) 

Distribution: Costa Rica. 

Etymology: The specific name refers to the remarkable bifurcate single 

spermathecae of this species. 

Comments: The darkened abdominal pleural membrane and the bifurcate single 

spermathecae confirms that  P. bifurcata is distinct from the very similar P. albibasis. 
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Paragrallomyia brasiliensis new species 

(Figs. 12–14) 

 

Description: Body length 7 mm; wing 5 mm. Head and abdomen dark brown, 

thorax black. Palpus mostly dark brown, white on outer surface. Clypeus brown with 

sparse pale microsetulae. First flagellomere dark brown. Fronto-orbital plates yellowish-

brown. Row of katepisternal setae brownish. Fore tibia dark brown. Fore tarsus mostly 

white, tarsomere one brown on basal ¾ only. Hind femora mostly dark brown, white on 

basal fifth and with a small angled preapical white ring. Tergites dark brown. Oviscape 

dark brown, apex brownish. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar 

plate. Epicephala converging, not immediately merging posterior to ocellar plate (Fig. 

12). Epicephalon somewhat swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia cylindrical, without sulcus on outer face. Female cervical sclerite brown and 

smooth, without swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Female abdomen: Single 

spermathecal duct with an apical small swelling. Single spermatheca cylindrical. Paired 

spermathecal duct with a rounded swelling apically before splitting into stems. Paired 

spermathecal duct stems tapered on basal third, with a rounded swelling on apical half. 

Paired spermathecae oval and striate, invaginated apically only (Fig. 13). Male 

abdomen: Copulatory fork arms with vestigial inner basal lobes. Ejaculatory apodeme 

bigger than epandrium and with a broad blade, bigger than sperm pump. 

Type material: Holotype: BRAZIL. Amazonas, Rio Negro, downstream 

Uaupes, last right tributary of Rio Curicunari, 5.III.1994, M. von Tschirnhaus coll.(1 f#, 

DEBU00280365, INPA). Paratype: BRAZIL. Amazonas, Rio Jaú, 015234S 613515W, 

29.VII–08.VIII.2001, Arm. Suspensa, lâmina d’água, Henriques & Vidal colls. (1 m#, 

DEBU0001088959). 

Distribution: Brazil 
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Comments: This Brazilian species is distinct for its light brown fronto-orbital 

plates and the very small inner basal lobes on the copulatory fork. The long and 

cylindrical paired spermathecae is also unusual. 

 

Paragrallomyia caliensis new species 

(Figs. 15–16) 

 

Description (female only): Body length 4 mm; wing 3,5 mm. Head and abdomen 

dark brown, thorax black. Palpus mostly brown, outer face white. Clypeus brown with 

sparse pale microsetulae. First flagellomere dark brown. Fronto-orbital plates dark 

brown. Row of katepisternal setae brownish. Fore tibia dark brown. Fore tarsus white 

and covered by brownish small setulae. Hind femora mostly dark brown, white on basal 

quarter and with a small angled preapical white ring. Tergites dark brown. Oviscape 

dark brown. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta 

uniformly brown, without a darkened spot anterior to ocellar plate. Frontal vitta flat, not 

swollen anterior to ocellar plate. Epicephala converging, not immediately merging 

posterior to ocellar plate (Fig. 15). Epicephalon somewhat swollen above frontal vitta 

level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia cylindrical, without sulcus on outer face. Female cervical sclerite brown and 

smooth, without swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Single spermathecal duct 

smooth and with a rounded swelling apically. Single spermatheca cylindrical. Paired 

spermathecal duct broad on apical half and with an apical rounded swelling (Fig. 16). 

Paired spermathecal duct stems gradually broadened on apical half. Paired 

spermathecae oval with an apical nipple-like swelling.  

Type material: Holotype: COLOMBIA. Valle Del Cauca, PNN Farallones de 

Cali Anchicaya, 3º26’ N 76º48’ W, 650 m, Malaise, 1.VIII–10.X.2000, M. 1103, S. 

Sarria (1 f#, DEBU01088961, IAVH). Paratypes: Putumayo, PNN La Paya Cabaña, 

0º2’ S 75º12’ W, 330 m, 20.XI.2001, Malaise, E. Lozano, M. 2798 (1 f#, IAVH); Valle 
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Del Cauca, PNN Farallones de Cali Alto Anchicaya, 3º26’ N 76º48’ W, 650 m, 10–

25.X.2000, Malaise #1, M. 1106, S. Sarria (1 f#, DEBU). 

Distribution: Colombia. 

Comments: P. caliensis is distinct for its wide and brownish vertex posterior to 

the ocellar plate and anterior to the postvertical setae. The unusual broadened paired 

spermathecal duct is also remarkable. 

 

Paragrallomyia citrina new species 

(Figs. 17–19) 

Description (female only): Body length 5 mm; wing 4 mm. Head orange brown, 

thorax and abdomen black. Palpus orange brown. Clypeus brown with sparse pale 

microsetulae. First flagellomere brown. Fronto-orbital plates yellowish- brown. 

Postpronotal lobe orange. Row of katepisternal setae brownish. Fore tibia dark brown. 

Fore tarsus mostly white, tarsomere one brown on basal half only. Hind femora mostly 

dark brown, white on basal quarter and with a small angled preapical white ring. 

Tergites black. Oviscape black. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta 

uniformly orange brown, without a darkened spot anterior to ocellar plate. Frontal vitta 

flat, not swollen anterior to ocellar plate. Epicephala converging, not immediately 

merging posterior to ocellar plate (Fig. 17). Epicephalon somewhat swollen above 

frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse brown microsetulae. Mid and hind 

tibia cylindrical, without sulcus on outer face. Cervical sclerite with a whitish oval 

swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Single spermathecal duct 

smooth and apically swollen. Single spermatheca broad basally and tapered apically, 

spermatheca covered by micro finger-like processes (Fig. 19). Paired spermathecal duct 

apically broad before splitting into stems. Paired spermathecal duct stems smooth on 

basal half, apical half covered by finger-like processes. Paired spermathecae oval with 

an apical nipple-like swelling and with sparse micro finger-like processes.  

Type material: Holotype: COSTA RICA. Heredia, Rara Avis Nat. Res. 12 km 

S Las Horquetas, 10º17’00” N 84º02’50” W, 700 m, 22–27.II.2005, S. A. Marshall (1 

f#, DEBU00241637, MNCR). Paratypes: COSTA RICA. Heredia, Rara Avis Nat. Res. 
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12 km S Las Horquetas, 10º17’00” N 84º02’50” W, 700 m, 22–27.II.2005, S. A. 

Marshall (2 f#, DEBU00241639, DEBU00241644). 

Distribution: Costa Rica. 

Etymology: The name P. citrina refers to the striking orange-brown head and 

postpronotal lobe of this species.  

Comments: The brownish-orange head and postptonotal lobe contrasting with 

the dark body is remarkable in this species. 

 

Paragrallomyia colombiana new species 

(Figs. 20–23) 

 

Description: Body length 5 mm; wing 4 mm. Head, thorax (mesonotum dark 

brown) and abdomen brown. Palpus mostly dark brown, white on outer surface. 

Clypeus dark brown with sparse pale microsetulae. First flagellomere dark brown. 

Fronto-orbital plates dark brown. Row of katepisternal setae brownish. Fore tibia 

brown. Fore tarsus mostly white, tarsomere one brown on basal ¾ only. Hind femora 

mostly brown, narrowly white basally and with a small angled preapical white ring. 

Tergites brown. Oviscape brown. 

 Head: First flagellomere covered by white pale microsetulae. Epicephalon 

somewhat swollen above ocellar plate. Frontal vitta darkened anterior to ocellar plate 

(Fig. 20). Frontal vitta flat, not swollen anterior to ocellar plate. Epicephala immediately 

merging posterior to ocellar plate. Epicephalon somewhat swollen above frontal vitta 

level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia flattened, sulcus on outer face strongly pronounced and curved. Female cervical 

sclerite yellowish and smooth, without swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Female abdomen: Single 

spermathecal duct with an apical rounded swelling. Single spermatheca cylindrical, with 

sparse small finger-like swellings on apical half. Paired spermathecal duct swollen 

apically before splitting into stems. Paired spermathecal duct stems tapered on basal 

third, broad on apical half with small finger-like processes (Fig. 21). Paired 

spermathecae oval and with an apical nipple-like swelling, invaginated apically only. 

Male abdomen: Copulatory fork inner basal lobes small, less than half as long as the 
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arms. Ejaculatory apodeme smaller than epandrium and with a diminute blade, length 

subequal to sperm pump. Phallapodeme short, not extending to anterior limit of 

hypandrium. Distiphallus long, longer than epandrium and with a subequal in length 

and width phallic bulb (Fig. 23). Distal distiphallus length subequal to basal 

distiphallus. 

Type material: Holotype: COLOMBIA. Chocó, Ensenada de Utria Natl. Pk., 

Visitor Centre, 0–100 m, Malaise trap, 4–19.VII.2000, J. Pérez (1 f#, DEBU00138494, 

IAVH). Paratypes: COLOMBIA. Chocó, Ensenada de Utria Natl. Pk., Visitor Centre, 

0–100 m, Malaise trap, 4–19.VII.2000, J. Pérez (1 m#, DEBU00138494); Chocó, 

Ensenada de Utria Natl. Pk., Cocalito, 0–100 m, Malaise trap, 4–19.VII.2000, J. Pérez 

(1 f#, DEBU00138495); Chocó, PNN Utriá, Cocalito Dosel, 6º01’ N 77º20’ W, 20 m, 

Malaise, 1.XI–26.XII.2000, M. 1339, J. Pérez (1 m#, IAVH). 

Distribution: Colombia. 

Comments: P. colombiana resembles P. aequorea, differing mainly by the 

slightly elevated epicephalon and developed inner basal lobes of copulatory fork. 

 

Paragrallomyia diminuta new species 

(Figs. 24–26) 

 

Description (female only): Body length 4 mm; wing 3 mm. Head, thorax 

(mesonotum dark brown) and abdomen brown. Palpus mostly dark brown, outer face 

white. Clypeus brown with sparse pale microsetulae. First flagellomere brown. Fronto-

orbital plates dark brown. Row of katepisternal setae brownish. Fore tibia brown. Fore 

tarsus white with brownish pubescence ventrally at base of tarsomere one. Hind femora 

mostly brown, white on basal fifth and with a small angled preapical white ring. 

Tergites brown. Oviscape brown. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar 

plate. Epicephala converging, not immediately merging posterior to ocellar plate (Fig. 

24). Epicephalon somewhat swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 



117 
 

tibia flattened, sulcus on outer face strongly pronounced and curved. Cervical sclerite 

with an oval white swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Single spermathecal duct with 

an apical rounded swelling. Single spermatheca cylindrical, with sparse small finger-

like swellings on apical half. Paired spermathecal duct swollen apically before splitting 

into stems. Paired spermathecal duct stems tapered on basal third, followed by a 

rounded swelling and a tapered apical third with small finger-like processes (Fig. 26). 

Paired spermathecae oval and with an apical nipple-like swelling, invaginated apically 

only. 

Type material: Holotype: COSTA RICA. Heredia, Estac. Biol. La Selva, 

2.III.1993, Malaise trap, ALAS (1 f#, DEBU01086461, MNCR). Paratypes: BELIZE. 

Cayo Dist., San Ignacio, Maya Mt. Lodge, 17º 9’ N 89º4’W, dung trap, 7–8.i.1991, S. 

A. Marshall (1 f# DEBU00151707); COSTA RICA. Heredia, Estac. Biol. La Selva, 

15.VI.1993, Malaise trap, M 1/01/108, ALAS (1 f#, DEBU01086462); Puntarenas, R. 

F. Golfo Dulce, 24 km W Piedra Blancas, 200 m, II.1992, Tp2, P. Hanson (1 f# DEBU); 

Puntarenas, R. F. Golfo Dulce, 5 km W Piedra Blancas, 100 m, II.1990, P. Hanson (1 f# 

DEBU). 

Distribution: Belize, Costa Rica. 

Etymology: The specific name refers to the unusually small size of this species. 

Comments: P. diminuta is disctinct for its small size (4 mm) and its 

conspicuously flattened mid and hind tibiae. 

 

Paragrallomyia ecuadoriensis new species 

(Figs. 27–28) 

 

Description (female only): Body length 6 mm; wing 4 mm. Head brown, thorax 

black and abdomen dark brown. Palpus mostly brown, outer face white. Clypeus brown 

with sparse pale microsetulae. First flagellomere dark brown. Fronto-orbital plates 

yelllowish-brown. Row of katepisternal setae brownish. Fore tibia dark brown. Fore 

tarsus mostly white, tarsomere one brown on basal half only. Hind femora mostly dark 

brown, white on basal quarter and with a small angled preapical white ring. Tergites 

dark brown. Oviscape dark brown. 
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 Head: First flagellomere covered by white pale microsetulae. Frontal vitta 

uniformly brown, without a darkened spot anterior to ocellar plate. Frontal vitta flat, not 

swollen anterior to ocellar plate. Epicephala converging, not immediately merging 

posterior to ocellar plate (Fig. 27). Epicephalon somewhat swollen above frontal vitta 

level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia flattened, sulcus on outer face strongly pronounced and curved. Cervical sclerite 

brown with a rounded swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Single spermathecal duct 

smooth and with a small swelling apically. Single spermatheca smooth and cylindrical. 

Paired spermathecal duct uniformly thick, with an apical rounded swelling. Paired 

spermathecal duct stems tapered on basal third, broader and convoluted on apical half 

(Fig. 28). Paired spermathecae oval and smooth.  

Type material: Holotype: ECUADOR. Napo, Yasuni National Park: PUCE 

Yasuni research station, Malaise trap in rain forest, 76º36’ W 00º38’ S, 3–20.XI.1998, 

T. Tape & B. Viklund (1 f#, DEBU00178981, QCAZ). Paratype: Napo, Yasuni 

National Park: PUCE Yasuni research station, Malaise trap in rain forest, 76º36’ W 

00º38’ S, 3–20.XI.1998, T. Tape & B. Viklund (1 f#, USNM). 

Distribution: Ecuador. 

Comments: Paragrallomyia ecuadoriensis is similar to P. citrina, but its mid 

and hind tibia are conspicously flattened and curved. The thick and twisted paired 

spermathecal duct stems also makes this species distinct. 

 

Paragrallomyia inpai (Albuquerque, 1980) 

(Figs. 29–30) 

 

Taeniaptera inpai Albuquerque, 1980: 876. 

Paragrallomyia inpai (Albuquerque), Jackson et al. 2015: 14. 

 

Description: Body length 6 mm; wing 4 mm. Head mostly dark brown, frontal 

vitta and fronto-orbital plates brown. Thorax and abdomen black. Palpus mostly dark 

brown, outer face white. Clypeus dark brown with sparse pale microsetulae. First 

flagellomere black. Fronto-orbital plates dark brown. Row of katepisternal setae 
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brownish. Fore tibia dark brown. Fore tarsus mostly white, tarsomere one with brownish 

setulae and brown on basal quarter only. Hind femora mostly dark brown, white on 

basal fifth and with a small angled preapical white ring. Tergites black. Oviscape black. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

weak darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to 

ocellar plate. Epicephala converging, not immediately merging posterior to ocellar 

plate. Epicephalon somewhat swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe with five strong black setae (Fig. 29). Femora covered with sparse 

black microsetulae. Mid and hind tibia almost cylindrical, sulcus on outer face weak. 

Female cervical sclerite brown and with a nipple-like swelling. Cell R4+5 open at the tip 

of the wing. 

 Abdomen: Tergites covered by brownish setulae. Female abdomen: Single 

spermathecal duct broad on apical half. Single spermatheca elongated and cylindrical. 

Paired spermathecal duct conspicuously broad on apical half, tapering only apically 

before splitting into stems. Paired spermathecal duct stems with a rounded swelling 

basally, tapering and with an apical large rounded swelling (Fig. 30). Paired 

spermathecae smooth and cylindrical. Male abdomen (Albuquerque 1980a): Copulatory 

fork small and without inner basal lobes. Ejaculatory apodeme bigger than epandrium 

and with a broad blade, blade bigger than sperm pump. Phallapodeme short, not 

extending to anterior limit of hypandrium. Distiphallus long, longer than epandrium, 

ending in a subequal in length and width phallic bulb. Distal distiphallus length 

subequal to basal distiphallus. 

Type material: Holotype: BRAZIL. Amazonas. 50 km E of São Gabriel. 

20.I.1978. N. D. Penny coll. (1 m#, INPA). 

Material examined: BOLIVIA. La Paz, Heath River, Wildlife Centre, ~21 km 

SSW Puerto Heath, 12º40’S 68º42’W, 29.IV–12.V.2007, S. A. Marshall (1 f#, CBFC, 

DEBU00282086). 

Distribution: Bolivia, Brazil. 

Comments: This species can be easily recognized by the two anterior rows of 

long black setae on the mesonotum. The conspicuously broad paired spermathecal duct 

(broader than the paired spermathecae) is also remarkable. 
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Paragrallomyia nodulosa new species 

(Figs. 31–34) 

 

Description: Body length 6 mm; wing 4 mm. Head and abdomen dark brown, 

thorax black. Palpus mostly dark brown, white on outer surface. Clypeus dark brown 

with sparse pale microsetulae. First flagellomere dark brown. Fronto-orbital plates dark 

brown. Row of katepisternal setae brownish. Fore tibia dark brown. Fore tarsus mostly 

white, tarsomere one brown on basal quarter only. Hind femora mostly dark brown, 

narrowly white basally and with a small angled preapical white ring. Tergites dark 

brown. Oviscape mostly black, apex brown. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a  

large velvety black spot anterior to ocellar plate (Fig. 31). Frontal vitta swollen anterior 

to ocellar plate. Epicephala immediately merging posterior to ocellar plate. Epicephalon 

flat, same level as frontal vitta. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia almost cylindrical, sulcus on outer face weak. Female cervical sclerite brown and 

smooth, not swollen on posterior end. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Female abdomen: Single 

spermathecal duct with an apical rounded swelling. Single spermatheca cylindrical, 

basally tapered and broadened on apical half with small finger-like appendices (Fig. 32). 

Paired spermathecal duct conspicuously broad apically before splitting into stems. 

Paired spermathecal duct stems tapered on basal third, swollen on apical half with 

finger-like processes apically. Paired spermathecae oval, invaginated apically only. 

Male abdomen: Copulatory fork with small inner basal lobes, less than half as long as 

the arms, arms long and curved (Fig. 34). Ejaculatory apodeme bigger than epandrium 

and with a broad blade, bigger than sperm pump. Phallapodeme short, not extending to 

anterior limit of hypandrium. Distiphallus longer than epandrium and ending in a 

somewhat cylindrical phallic bulb, length twice as width. Distal distiphallus length 

subequal to basal distiphallus. 

Type material: Holotype: COSTA RICA. Puntarenas, Osa Peninsula 2.5 km S 

Rincon, ~50 m, 8º 42’ 1 N 83º30’50 W, 10–11.VIII.2001, S. A. Marshall (1 f#, 

DEBU00168064, MNCR). Paratypes: BELIZE. Mtn. Pine Ridge, 1000’ Falls area, 

jungle edge 2500’, 14.I.1991, S. A. Marshall (1 f#, DEBU); COSTA RICA. Alajuela, 
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Volcan Tenorio, N slope nr. Bijagua Biol. Sta., 700 m, rain forest, 16–20.VI.2000, S. A. 

Marshall (2 f#, DEBU00118469, DEBU00118491); Alajuela, Volcan Tenorio, N slope, 

trail to laguna, 800–900 m, rain forest, 16–20.VI.2000, S. A. Marshall (2 f#, 

DEBU00118548, DEBU00118549); Heredia, La Virgen, 10 km SE, 10º20’N 84º 05’W, 

450–550 m, 1º rainforest transect, 14–15.II.2003, M. Pollet (1 m#, DEBU00241578); 

Puntarenas, A. C. Osa, Bosque Esquinas, 200 m, V.1994, M. Segura coll. (1 f#, 

INBIOCRI001999228, MNCR); Puntarenas, Corcovado Natl. Pk., San Pedrillo, 5-50 m, 

8º 42’ 1 N 83º30’50 W, 13.VIII.2001, S. A. Marshall (1 f#, DEBU00168165, MNCR); 

Puntarenas, Osa Peninsula 2.5 km S Rincon, ~50 m, 8º 42’ 1 N 83º30’50 W, 10–

11.VIII.2001, S. A. Marshall (10 f#, 1 m#, DEBU00168046, DEBU00168052, 

DEBU00168066, DEBU00168072, DEBU00168080, DEBU00168082, 

DEBU00168085, DEBU00168097, DEBU00168240, DEBU00168241, 

DEBU00205736); Puntarenas, Osa Pen. Corcovado Natl. Pk. Est. Agujas above Dos 

brazos, 500–600 m, 29–30.VIII.1996, Gustafsson, Pape, Viklung colls. (4 f#, DEBU); 

San José, San Carlos, Riosparaiso Res., Pecari Stn. 16 km NNE Quepos, 400 m, 9º 33’ 

53 N 84º7’32 W, 15.II.2003, S. A. Marshall (2 f#, 1 m#, DEBU00205697, 

DEBU00205709, DEBU00205731); San José, Guaitil, nr. Bridge over Rio Candelaria, 

9º46’19 N 84º12’56 W, 500 m, 12.IV.2006, S. A. Marshall (1 f#, DEBU00260115); San 

José, San Carlos, Riosparaiso Res., Pecari Stn. 16 km NNE Quepos, 400 m, 9º 33’ 53 N 

84º7’32 W, 26.II.2006, S. A. Marshall (1 f#, DEBU00206727); San José, San Carlos, 

Riosparaiso Res., Pecari Stn. 16 km NNE Quepos, 400 m, 9º 33’ 53N 84º7’32 W, 

15.II.2003, S. A. Marshall (1 m#, DEBU00205708). 

Distribution: Belize, Costa Rica. 

Etymology: The specific name refers to the swollen dark spot anterior to the 

ocellar plate. 

Comments: A distinct species due to the swollen and rounded black velvety 

spot anterior to the ocellar plate. The long and slightly curved arms of the copulatory 

fork and the single spermatheca with finger-like processes are also unusual. 

 

Paragrallomyia pseudoalbibasis new species 

(Figs. 35–38) 
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Description: Body length 7 mm; wing 5 mm. Head and abdomen dark brown, 

thorax black. Palpus mostly dark brown, white on outer surface. Clypeus dark brown 

with sparse pale microsetulae. First flagellomere dark brown. Fronto-orbital plates dark 

brown. Row of katepisternal setae brownish. Fore tibia dark brown. Fore tarsus mostly 

white, tarsomere one brown on basal half only. Hind femora mostly brown, white on 

basal quarter and with a small angled preapical white ring. Tergites dark brown. 

Oviscape dark brown. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar 

plate. Epicephala immediately merging posterior to ocellar plate (Fig. 35). Epicephalon 

somewhat swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia flattened, sulcus on outer face strongly pronounced and curved (Fig. 37). Female 

cervical sclerite with a white oval swollen on posterior end. Cell R4+5 open at the tip of 

the wing. 

 Abdomen: Tergites covered by brownish setulae. Female abdomen: Single 

spermathecal duct with an apical rounded swelling. Single spermatheca cylindrical, with 

sparse small finger-like swellings on apical half (Fig. 36). Paired spermathecal duct 

swollen apically before splitting into stems. Paired spermathecal duct stems tapered on 

basal third, followed by a rounded swelling and a tapered apical third with small finger-

like processes. Paired spermathecae oval, and with an apical nipple-like swelling. Male 

abdomen: Copulatory fork with small inner basal lobes, less than half as long as the 

arms (Fig. 38). Ejaculatory apodeme bigger than epandrium and with a thin blade, 

length subequal to sperm pump. Phallapodeme short, not extending to anterior limit of 

hypandrium. Distiphallus long, longer than epandrium, ending in a basally broad and 

apically tapered phallic bulb. Distal distiphallus length subequal to basal distiphallus. 

Type material: Holotype: COSTA RICA. Puntarenas, Corcovado Natl. Pk., san 

Pedrillo, 5–50 m, 8º 37’ 15 N 83º44’6 E, 13.VIII.2001, S. A. Marshall (1 f#, 

DEBU00168174, MNCR). Paratypes: BELIZE. Cayo Dist., San Ignacio, Maya Mt. 

Lodge, 17º 9’ N 89º4’W, dung trap, 7–8.I.1991, S. A. Marshall (1 m# DEBU00151711); 

COSTA RICA. Alajuela, Volcan Tenorio, N slope nr. Bijagua Biol. Sta., 700 m, 16–

20.VI.2000, N. E. Woodley (1 f#, DEBU00118457); Alajuela, Volcan Tenorio, N slope 

nr. Bijagua Biol. Sta., 700 m, rain forest, 19.VI.2000, M. Buck (1 f#, DEBU00118536); 



123 
 

Alajuela, Volcan Tenorio, N slope, trail to laguna, 800–900 m, rain forest, 16–

20.VI.2000, S. A. Marshall (2 f#, DEBU00118536, DEBU00118537); Guana, Estacion 

Pitilla, 9 km Santa Cecili, 700 m, ENE 1995, C. Moraga, L N 329950 380450 #4354 (1 

m#, INBIO CRI002131321, MNCR); Heredia, Estac. Biol. La selva, 18–21.IV.2000, E. 

M. & C. F. Fisher coll. (1 f#, Sequence MYCRO426-18, DEBU01088958); Heredia, F. 

La Selva, 3 km S Pto. Viejo, 10º26’N 84º01’W, 16.IV.1984, H. A. Hespenheide (1 f#, 

DEBU); Puntarenas, Osa Peninsula 2.5 km S Rincon, ~50 m, 8º 42’ 1 N 83º30’50 W, 

10–11.VIII.2001, S. A. Marshall (3 f#, DEBU00168049, DEBU00168050, 

DEBU00168055); Puntarenas, Osa Peninsula 2.5 km S Rincon, ~50 m, 8º 42’ 1 N 

83º30’50 W, trail nr. station, human dung, 10–11.VIII.2001, S. A. Marshall (4 f#, 1 m#, 

DEBU00168234, DEBU00168237, DEBU00168245, DEBU00168246, 

DEBU00168252); Puntarenas, R. F. Golfo Dulce 24 km W, Piedra Blanca, 200 m, II.92, 

Tp2, P. Hanson (1 f#, DEBU); San José, San Carlos, Riosparaiso Res., Pecari Stn. 16 

km NNE Quepos, 400 m, 9º 33’ 53N 84º7’32 W, 12–15.IV.2006, S. A. Marshall (1 f#, 1 

m#, DEBU00256639, DEBU00258115); San José, San Carlos, Riosparaiso Res., along 

trail from Rio Negro to Quepos, 9º 33’ 43N 84º7’38 W, 23.II.2006, S. M. Paiero (1 f#, 

Sequence 404-18, DEBU00256599); San José, San Carlos, Riosparaiso Res., upper trail 

to Rio Negro, 1º forest, 26.II.2006, S. M. Paiero (2 m#, Sequence MYCRO405-18, 

DEBU00256632); San José, San Carlos, Riosparaiso Res., Pecari Stn. 16 km NNE 

Quepos, 400 m, 9º 33’ 53N 84º7’32 W, 15.II.2003, S. A. Marshall (1 m#, Sequence 

MYCRO427-18, DEBU00205712); San José, San Carlos, Riosparaiso Res., Pecari Stn. 

16 km NNE Quepos, 400 m, 9º 33’ 53N 84º7’32 W, 15.II.2006, S. A. Marshall (1 m#, 

DEBU00206731). 

Distribution: Belize, Costa Rica. 

Etymology: The specific name is due to the similarity with P. albibasis. 

Comments: A very similar species to P. albibasis, however P. pseudoalbibasis 

can easily be recognized by the flattened mid and hind tibiae, with the sulcus on outer 

face strongly pronounced and curved. The long and thin ejaculatory apodeme blade also 

differs from the reduced blade of P. albibasis. 

 

Paragrallomyia quadrifurca new species 

(Figs. 39–42) 
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Description: Body length 7 mm; wing 5 mm. Head and abdomen brown, thorax 

dark brown. Palpus mostly dark brown, white on outer surface. Clypeus brown with 

sparse pale microsetulae. First flagellomere brown. Fronto-orbital plates dark brown. 

Row of katepisternal setae brownish. Fore tibia brown. Fore tarsus white with brownish 

pubescence ventrally at base of tarsomere one. Hind femora mostly brown, narrowly 

white basally and with a small angled preapical white ring. Tergites black. Oviscape 

brown. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar 

plate. Epicephala immediately merging posterior to ocellar plate (Fig. 39). Epicephalon 

somewhat swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia almost cylindrical, sulcus on outer face weak. Female cervical sclerite brown, 

somewhat swollen on posterior end. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Female abdomen: Single 

spermathecal duct broadened apically. Single spermatheca cylindrical, basally tapered 

and broadened on apical half with small rounded appendices (Fig. 40). Paired 

spermathecal duct broad apically before splitting into stems. Paired spermathecal duct 

stems smooth and slightly curved, with a cylindrical appendix apically before the 

spermathecae. Paired spermathecae oval, invaginated apically only. Male abdomen: 

Copulatory fork with small inner basal lobes, less than half as long as the arms, arms 

long and curved (Fig. 42). Ejaculatory apodeme smaller than epandrium and with a 

diminute blade, length subequal to sperm pump. Phallapodeme short, not extending to 

anterior limit of hypandrium. Distiphallus long, longer than epandrium, ending in a 

subequal in length and width phallic bulb. Distal distiphallus length subequal to basal 

distiphallus. 

Type material: Holotype: PANAMA. Colon. Santa Rita Ridge. 10 miles SE 

Colon, 270 m, dung trap, 10–12.VI.1977, S. Peck coll. (1 m#, DEBU00241945). 

Paratypes: COSTA RICA. Puntarenas, Corcovado Ntl. Park, 150 m, dung trap, 15–

16.VIII.1983. D. H. Lindeman coll. (1 f#, 1 m#, DEBU00258209, DEBU00259945, 

MNCR); Puntarenas, Corcovado Ntl. Park, 150 m, dung trap, 15–16.VIII.1983. D. H. 

Lindeman coll. (3 f#, 2 m#, DEBU00258205, DEBU00258211, DEBU00259951, 

DEBU00259952, DEBU00258208).  
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Distribution: Costa Rica, Panama. 

Etymology: The specific name refers to the four long copulatory fork arms. 

Comments: This exclusively Central American species is similar to P. thiemei, 

differing mainly by the conspicuously developed and curved male genital fork arms and 

the brownish colour of the head. 

 

Paragrallomyia quaternaria new species 

(Figs. 43–46) 

 

Description: Body length 6 mm; wing 5 mm. Head and abdomen dark brown, 

thorax black. Palpus mostly dark brown, outer face white. Clypeus dark brown with 

sparse pale microsetulae. First flagellomere dark brown. Fronto-orbital plates dark 

brown. Row of katepisternal setae brownish. Fore tibia brown. Fore tarsus white with 

brownish pubescence ventrally at base of tarsomere one. Hind femora mostly dark 

brown, white on basal fifth and with a small angled preapical white ring. Tergites dark 

brown. Oviscape dark brown. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar 

plate. Epicephala converging, not immediately merging posterior to ocellar plate (Fig. 

43). Epicephalon somewhat swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia almost cylindrical, sulcus on outer face weak. Female cervical sclerite brown and 

with a rounded swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Female abdomen: Four 

spermathecae (Fig. 44). One pair oval and smooth, connected by short and broad stems, 

spermathecal duct broad apically only. Other pair cylindrical and elongated, connected 

to a uniformly thick duct with two small rounded swellings apically. Male abdomen: 

Copulatory fork with vestigial inner basal lobes. Ejaculatory apodeme smaller than 

epandrium and with a diminute blade, length subequal to sperm pump. Phallapodeme 

short, not extending to anterior limit of hypandrium. Distiphallus long, longer than 

epandrium and with a subequal in length and width phallic bulb. Distal distiphalus long 

and thin, longer than basal distiphallus (Fig. 46). 
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Type material: Holotype: BOLIVIA. La Paz, Heath River Wildlife Centre, 

~21km SSW Puerto Heath, 12º40’S 68º42’W, 29.IV–12.V.2007, J. H. Kits (1 f#, 

DEBU00282418, CBFC). Paratypes: BRAZIL. Amazonas, Rio Negro, Lago do 

Miratuca, 20.VII.1993, armadilha Shannon, L. S. Aquino (1 m#, DEBU01086324, 

INPA); Pará, Tucurui, R. Tocantins, prox. cid. Muru. 26.III.1981 (1 f#, DEBU). 

Distribution: Bolivia, Brazil. 

Etymology: The specific name (Latin quaternarius: consisting of four) refers to 

the four spermathecae of this species. 

Comments: P. quaternaria can be distinguished from other species by the 

presence of four spermathecae and the long and thin distal distiphallus (twice as long as 

basal distiphallus). 

 

Paragrallomyia teresacristinae (Albuquerque, 1981) 

(Figs. 47–48) 

 

Taeniaptera teresacristinae Albuquerque, 1981: 831. 

Paragrallomyia teresacristinae (Albuquerque), Jackson et al. 2015: 14. 

 

Description: Body length 7 mm; wing 5 mm. Head and abdomen dark brown, 

thorax black. Palpus mostly yellowish brown, white on outer surface. Clypeus brown 

with sparse pale microsetulae. First flagellomere brown. Frontal vitta with a large tear 

drop like black velvety spot anterior to ocellar plate (Fig. 47). Fronto-orbital plates dark 

brown. Row of katepisternal setae brownish. Fore tibia dark brown. Fore tarsus mostly 

white, tarsomere one brown on basal half only. Hind femora mostly dark brown, white 

on basal quarter and with a small angled preapical white ring. Tergites dark brown. 

Oviscape dark brown. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta flat, 

not swollen anterior to ocellar plate. Epicephala converging, not immediately merging 

posterior to ocellar plate. Epicephalon somewhat swollen above frontal vitta level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse brownish microsetulae. Mid and 

hind tibia cylindrical, without sulcus on outer face. Female cervical sclerite brown and 

smooth, without swelling on posterior end. Cell R4+5 open at the tip of the wing. 
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 Abdomen: Tergites covered by brownish setulae. Single spermathecal duct 

apically swollen. Single spermatheca smooth, cylindrical and elongated, length more 

than half as single spermathecal duct. Paired spermathecal duct with a rounded swelling 

before splitting into stems. Paired spermathecal duct stems tapered basally, gradually 

swollen on apical half ending with a large rounded swelling, about same size as paired 

spermatheca (Fig. 48). Paired spermathecae oval and striate, invaginated apically only. 

Male abdomen (Albuquerque 1981: 833): Ejaculatory apodeme bigger than epandrium 

and with a broad blade, bigger than sperm pump. Phallapodeme short, not extending to 

anterior limit of hypandrium. Distiphallus long, longer than epandrium; phallic bulb 

subequal in length and width. Distal distiphallus length subequal to basal distiphallus. 

Type material: Holotype: BRAZIL. Amazonas. Manaus. Reserva Florestal 

Ducke. 26.IV.1968. L. P. Albuquerque coll. (1 m#, INPA). 

Material examined: BRAZIL. Amazonas, Rio Negro, downstream Uaupes, last 

right tributary of Rio Curicunari, 5.III.1994, M. von Tschirnhaus coll. (1 f#, 

DEBU00280345). 

Distribution: Brazil. 

Comments: An easily distinguished species due to the black tear drop like spot 

anterior to the ocellar plate, contrasting with a light brown and somewhat elevated 

epicephalon. 

 

Paragrallomyia thiemei (Enderlein, 1922) 

(Figs. 49–52) 

 

Grallomyia thiemei Enderlein, 1922: 217. 

Taeniaptera thiemei (Enderlein), Hennig, 1934: 85. 

Paragrallomyia thiemei (Enderlein), Jackson et al. 2015: 14. 

 

Description: Body length 6 mm; wing 4 mm. Head and thorax dark brown 

(mesonotum black), tergites  brown. Palpus mostly brown, white on outer surface. 

Clypeus brown with sparse pale microsetulae. First flagellomere dark brown. Fronto-

orbital plates dark brown. Row of katepisternal setae brownish. Fore tibia brown. Fore 

tarsus white with brownish pubescence ventrally at base of tarsomere one. Hind femora 

mostly brown, narrowly white basally and with a small angled preapical white ring. 

Tergites dark brown. Oviscape dark brown. 
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 Head: First flagellomere covered by white pale microsetulae. Frontal vitta with a 

darkened spot anterior to ocellar plate. Frontal vitta flat, not swollen anterior to ocellar 

plate. Epicephala immediately merging posterior to ocellar plate (Fig. 49). Epicephalon 

flat, same leve as frontal vitta. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe bare. Femora covered with sparse black microsetulae. Mid and hind 

tibia almost cylindrical, sulcus on outer face weak. Female cervical sclerite with a 

whitish oval swelling. Cell R4+5 open at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Female abdomen: Single 

spermathecal duct with an apical small rounded swelling. Single spermatheca 

cylindrical, basally tapered and broadened on apical half with small rounded processes 

(Fig. 50). Paired spermathecal duct slightly broad apically before splitting into stems. 

Paired spermathecal duct stems tapered on basal third, broad on apical half and slightly 

convoluted. Paired spermathecae oval, deeply invaginated. Male abdomen: Copulatory 

fork with small inner basal lobes, less than half as long as the the arms (Fig. 52). 

Ejaculatory apodeme bigger than epandrium and with a moderate blade, about same 

length as sperm pump. Phallapodeme short, not extending to anterior limit of 

hypandrium. Distiphallus long, longer than epandrium, ending in a cylindrical phallic 

bulb, subequal in width and length. Distal distiphallus length subequal to basal 

distiphallus. 

Type material: Holotype: COLOMBIA. Cordillera. Terra Caliente. Date not 

cited (presumably late 1800s). Thieme coll. (1 f#, ZMHB). 

Material examined: BOLIVIA. La Paz, 5 km W of Mapiri, Arroyo Tuhiri, 750 

m, 15º17.8’S 68º15.6’W, 19.III.2001, S. D. Gaimari (1 f#, USNM); La Paz, Arroyo, 

Tuhiri W Mapiri, 15º17’27S 68º15’29W, 10.IV.2001, S. A. Marshall (1 f#, 

DEBU00150638); La Paz, Heath River, Wildlife Centre, ~21 km SSW Puerto Heath, 

12º40’S 68º42’W, 29.IV–12.V.2007, M. D. Jackson (9 f#, 3 m#, DEBU00289591, 

DEBU00289595, DEBU00289596, DEBU00289597, DEBU00289606, 

DEBU00289609, DEBU00289621, DEBU00289622, DEBU00289623, 

DEBU00289632, DEBU00289641, DEBU00289645); La Paz, Heath River, Wildlife 

Centre, ~21 km SSW Puerto Heath, 12º40’S 68º42’W, 29.IV–12.V.2007, S. A. 

Marshall (33 f#, 8 m#, DEBU00282001, DEBU00282004, DEBU00282005, 

DEBU00282014, DEBU00282059, DEBU00282061, DEBU00282067, 

DEBU00282071, DEBU00282088, DEBU00282089, DEBU00282090, 
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DEBU00282094, DEBU00282095, DEBU00282097, DEBU00282098, 

DEBU00282101, DEBU00282102, DEBU00282104, DEBU00282105, 

DEBU00282118, DEBU00282126, DEBU00282152, DEBU00282154, 

DEBU00282166, DEBU00282184, DEBU00282190, DEBU00282191, 

DEBU00282192, DEBU00282193, DEBU00282194, DEBU00282195, 

DEBU00282196, DEBU00282199, DEBU00282213, DEBU00282233, 

DEBU00282249, DEBU00282251, DEBU00282253, DEBU00282263, 

DEBU00282264); La Paz, San Antonio, ca. 8 km S Mapiri, 15º20’56”S 68º13’31”W, 

11.IV.2001, S. A. Marshall (1 f#, DEBU00150435); La Paz, San Silverio, 20 km S 

Caranvi, 15º50’S 67º36’W, 750 m, 21.III.2001, S. D. Gaimari (1 f#, USNM); BRAZIL. 

Amapá, Serra do Navio, 22.V.1980, Penny & Elias (1 f#, INPA); Amazonas, 30 km W 

Itaquatiara, Rio Urubu, 15.I.1981, Ekis & Davidson (1 f#, CMNH); Amazonas, Manaus, 

Roman (1 f#, D03-146 MZH); Amazonas, Campus Universitário, 30.VI–7.VII.1988, 

arm. shannon, M. Castilho & J. E. Binda (1 m#, INPA); Amazonas, AM-010 km 31 

Embrapa, 2.I.1991, L. P. Albuquerque & J. Binda (1 f#, INPA); Amazonas, AM-010 

km 31 Embrapa, 30.I.1991, L. P. Albuquerque & J. Binda (2 f#, INPA); Amazonas, 

AM-010 km 31 Embrapa, 7.VIII.1991, L. P. Albuquerque & J. Binda (2 f#, INPA); 

Amazonas, AM-010 km 31 Embrapa, 25.IX.1991, L. P. Albuquerque & J. Binda (1 f#, 

INPA); Amazonas, AM-010 km 31 Embrapa, 26.XII.1991, L. P. Albuquerque & J. 

Binda (1 f#, INPA); Amazonas, AM-010 km 31 Embrapa, 8.I.1992, L. P. Albuquerque 

& J. Binda (1 m#, INPA); Amazonas, AM-010 km 31 Embrapa, 10.X.1990, L. P. 

Albuquerque & J. Binda (1 m#, INPA); Amazonas, Beruri, Rio Purus, X.2002, 

3º56’62”S 61º21’02”W, Malaise, F. F. Xavier & U. C. Barbosa (1 f#, INPA); 

Amazonas, INPA, Manaus, 19.IV.1982, A. I. S. Jatahy (1f#, INPA); Amazonas, Parque 

Nacional Jaú, Ig. Miratucu/Ig. do Gerlei, 015700S 614900W, 23–28.VII.1995, J. A. 

Rafael & J. F. Vidal (1 f#, INPA); Amazonas, Parque Nacional Jaú, Ig. Miratucu/Ig. do 

Gerlei, 014034S 614757W, 20–23.XII.1995, Malaise, A. L. Henrique & J. Vidal (1 f#, 

INPA); Amazonas, Parque Nacional Jaú, Ig. Miratucu/Ig. do Gerlei, 014031S 

614634W, 20–23.XII.1995, arm. suspensa 15 m, T. Firme et al. (2 f#, INPA); 

Amazonas, Parque Nacional Jaú, 015446S 613523W, 8–16.IV.2001, Malaise, campina 

arbustiva, Henriques & Vidal (2 m#, INPA); Amazonas, Parque Nacional Jaú, 015446S 

613523W, 29.VII–8.VIII.2001, Malaise, campina arbustiva, Henriques & Vidal (2 f#, 

INPA); Amazonas, Pq. Nacional Jaú, Joca, 27.IV–3.V.1995, Malaise, J. A. Rafael & J. 

Vidal (1 f#, INPA); Amazonas, Pq. Nacional Jaú, Carabinani, 27.IV–3.V.1995, Malaise, 
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J. A. Rafael & J. Vidal (4 f#, INPA); Amazonas, Pq. Nacional Jaú, Carabinani, Boa 

Vista, 020105S 613219W, 29–31.VII.1995, Malaise, J. A. Rafael & J. Vidal (1 f#, 

INPA); Amazonas, Parnajaú, Rio Papagaio, Mata Terra-Firme, 20003S 624354W, 

VI.2001, Malaise, Henriques et al. (2 f#, INPA); Amazonas, Parque Nacional do Jaú, 

Rio Papagaio, 20003S 624354W, VI.2001, Malaise, Henriques et al. (1 f#, INPA); 

Amazonas, Reserva Ducke, 26 km NE Manaus, 4.VII.1978, J. Arias & N. Penny (1 f#, 

INPA); Amazonas, Manaus, Reserva Ducke, 25–28.IV.1988, V. Camara & J. Arias (1 

f#, INPA); Amazonas, Reserva Ducke, 26 km NE Manaus, 2.V.1978, B. C. Ratcliffe (2 

f#, INPA); Amazonas, Reserva Ducke, 26 km NE Manaus, 30.V.1978, J. Arias & N. 

Penny (1 f#, INPA); Amazonas, Reserva Ducke, 26 km NE Manaus, 13.VI.1978, J. 

Arias & N. Penny (1 f#, INPA); Amazonas, Reserva Ducke, 26 km NE Manaus, 

20.VI.1978, B. C. Ratcliffe (1 f#, INPA); Amazonas, Reserva Ducke, 26 km NE 

Manaus, 6.VII.1978, J. Arias & N. Penny (1 f#, INPA); Amazonas, Rio Jaú, Merirti 

Mun Novo Airão, 4–10.VI.1994, J. A. Rafael (1 f#, INPA); Maranhão, Açaílândia, Faz. 

Itabaiana, 0505278S 470558W, 7.XII.2001, J. A. Rafael et al. (1 f#, INPA); Pará, E. 

Araquara, 19–31.I.1983, arm. Malaise, J. A. Rafael (1 m# INPA); Pará, Óbidos, Lago 

Curumu, 014922S 550701W, 29–31.VIII.2001, Malaise, J. A. Rafael & J. F. Vidal (1 

f#, INPA); Roraima, Pacaraima, 5–8.III.1988, J. A. Rafael (1 f#, INPA); Roraima, 

Pacaraima, 25.VI–5.VII.1988, J. A. Rafael (1 f#, INPA); COLOMBIA. Amazonas, 

PNN Amacayacu Matamata, 3º23’S 70º6’W, 150 m, 25.VIII–3.IX.2001, Malaise, M. 

2240, D. Chota (1 f#, DEBU01088956, Sequence MYCRO418-18, IAVH); Amazonas, 

PNN Amacayacu Matamata m2, 3º23’S 70º6’W, 150 m, 9–30.VII.2001, Malaise, M. 

2030, D. Chota (1 f#, IAVH); Amazonas, PNN Amacayacu Matamata m2, 3º23’S 

70º6’W, 150 m, 25.VI–9.VII.2001, Malaise, M. 2031, D. Chota (2 f#, IAVH); 

Amazonas, PNN Amacayacu Natl. Pk., Sector Matamata, 150 m, Malaise, 27.III–

3.IV.2000, A. Parente (1 f#, DEBU01088384); Amazonas, Amacayacu Natl. Pk., San 

Martin, 150 m, Malaise trap, 22–30.IV.2000, B. Amado (1 f#, DEBU00138490, IAVH); 

Amazonas, Amacayacu Natl. Pk., San Martin, 150 m, Malaise trap, 26.II–12.III.2001, 

M. 1611, D. Chota (1 f#, IAVH); Amazonas, Amacayacu Natl. Pk., San Martin, 150 m, 

Malaise trap, 12.III–3.IV.2001, M. 1612, D. Chota (4 f#, IAVH); Amazonas, 

Amacayacu Natl. Pk., San Martin, 150 m, Malaise trap, 2–16.IV.2001, M. 1613, D. 

Chota (2 f#, IAVH); Caquetá, PNN Serrania de Chiribiquete Rio Cuñare, Bos. Tepuy, 

0º30’ N 72º37 W, 300 m, Malaise 11/05/00 11/09/00, M. 958, E. Gonzalez & M. 

Ospina (3 f#, IAVH); Putumayo, PNN La Paya Cabaña Viviano, 0º7’ S 74º56’ W, 320 
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m, 1–15.XI.2001, Malaise, R. Cobete, M. 2439 (2 f#, IAVH); Putumayo, PNN La Paya 

Cabaña, 0º2’ S 75º12’ W, 330 m, 5–25.XII.2001, Malaise, E. Lozano, M. 2797 (2 f#, 

IAVH); COSTA RICA. Alajuela, Volcan Tenorio, N slope nr. Bijagua Biol. Sta., 700 

m, rain forest, 18.VI.2000, sweeping trail, S. A. Marshall (1 f#, DEBU00138130); 

Estrella Valley, Pandora, 28.III.1984, Malaise trap, G. V. Manley (1 m#, DEBU); 

Heredia, Chilamate, 75 m, V.1989, Malaise, P. Hanson (1 f#, CMNH); Puntarenas, 

Corcovado Natl. Pk., 150 m, dung traps, 15–16.VIII.1983, D. H. Linderman (1 f#, 

DEBU00258207); ECUADOR. Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 

77º36’ W, 450 m, dung, 29.IV–8.V.2002, G. Reisinger (1 m#, DEBU); Napo, Jatun 

Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º36’ W, 450 m, pond edge, Malaise, 1–

4.V.2002, Marshall, Paiero & Lonsdale (1 m#, DEBU00178221); Napo, Jatun Sacha 

Biol. Res. 6 km E Misahualli, 1º4’ S 77º36’ W, 450 m, 5.V.2002, S. A. Marshall (1 f#, 

DEBU00241979); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º36’ W, 

450 m, over small stream, 5–8.V.2002, S. A. Marshall (1 f#, DEBU00241979); Napo, 

Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, varzea, 30.IV–

8.V.2002, S. A. Marshall (4 f#, 4 m#, DEBU00178831, DEBU00178984, 

DEBU00178990, DEBU00178996, DEBU00178997, DEBU00179023, 

DEBU00179039, DEBU00179041); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 

1º4’ S 77º37’ W, 450 m, 30.IV–8.V.2002, S. A. Marshall (8 f#, DEBU00178722, 

DEBU00178725, DEBU00178748, DEBU00178749, DEBU00178765, 

DEBU00178776, DEBU00178796, DEBU00178798); Napo, Jatun Sacha Biol. Res. 6 

km E Misahualli, 1º4’ S 77º37’ W, 450 m, tower trail, 7.V.2002, S. A. Marshall (3 f#, 

DEBU00178845, DEBU00178848, DEBU00178872); Napo, Jatun Sacha Biol. Res. 6 

km E Misahualli, 1º4’ S 77º37’ W, 450 m, SOL trail, 30.IV–8.V.2002, S. A. Marshall (7 

f#, 1 m#, DEBU00179105, DEBU00179120, DEBU00179121, DEBU00179134, 

DEBU00179157, DEBU00179234, DEBU00179242, DEBU00179245); Napo, Jatun 

Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, at light, 3.V.2002, M. 

Buck (1 m#, DEBU00177993); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 

77º37’ W, 450 m, varzea, dung pans, 2–7.V.2002, M. Buck (4 f#, DEBU00177278, 

DEBU00177279, DEBU00177280, DEBU00177282); Napo, Jatun Sacha Biol. Res. 6 

km E Misahualli, 1º4’ S 77º37’ W, 450 m, dung baits on logs, 3.V.2002, O. Lonsdale (1 

f#, DEBU00179608); Napo, Jatun Sacha Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ 

W, 450 m, on dung, 4.V.2002, O. Lonsdale (1 f#, DEBU00179501); Napo, Jatun Sacha 

Biol. Res. 6 km E Misahualli, 1º4’ S 77º37’ W, 450 m, at light, 4.V.2002, M. Buck (1 



132 
 

m#, DEBU00178043); Napo, Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. 

Ent. 220 m, 00º39’10” S 76º26’ W, 15.I.1994, T. L. Erwin et al. (2 f#, 2 m#, 

USNM00054097, USNM00054629, USNM00054640, USNM00054787); Napo, Res. 

Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ 

W, 16.I.1994, T. L. Erwin et al. (1 m#, USNM00053949); Napo, Res. Ethnica Waorani, 

1 km S Onkone Gare Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ W, 23.I.1994, T. L. 

Erwin et al. (1 f#, USNM00053966); Napo, Res. Ethnica Waorani, 1 km S Onkone Gare 

Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ W, 20.VI.1994, T. L. Erwin et al. (5 f#, 5 

m#, USNM00053505, USNM00053506, USNM00053516, USNM00053517, 

USNM00053521, USNM00053546, USNM00053570, USNM00053572, 

USNM00053575, USNM00053580); Napo, Res. Ethnica Waorani, 1 km S Onkone 

Gare Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ W, 21.VI.1994, T. L. Erwin et al. (5 

f#, 6 m#, USNM00053510, USNM00053530, USNM00053532, USNM00053537, 

USNM00053538, USNM00053541, USNM00053543, USNM00053563, 

USNM00053586, USNM00053588, USNM00053592); Napo, Res. Ethnica Waorani, 1 

km S Onkone Gare Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ W, 25.VI.1994, T. L. 

Erwin et al. (4 f#, 4 m#, USNM00053500, USNM00053522, USNM00053523, 

USNM00053525, USNM00053526, USNM00053557, USNM00053622, 

USNM00053624); Napo, Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. 

Ent. 220 m, 00º39’10” S 76º26’ W, 4.X.1994, T. L. Erwin et al. (4 f#, 2 m#, 

USNM00053827, USNM00053828, USNM00053832, USNM00053917, 

USNM00053929, USNM00053994); Napo, Res. Ethnica Waorani, 1 km S Onkone 

Gare Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ W, 6.X.1994, T. L. Erwin et al. (2 

f#, 7 m#, USNM00053856, USNM00053860, USNM00053866, USNM00053878, 

USNM00053883, USNM00053884, USNM00053939, USNM00054754, 

USNM00054756); Napo, Res. Ethnica Waorani, 1 km S Onkone Gare Camp, Trans. 

Ent. 220 m, 00º39’10” S 76º26’ W, 7.X.1994, T. L. Erwin et al. (1 f#, 5 m#, 

USNM00053886, USNM00053890, USNM00053896, USNM00053916, 

USNM00054741, USNM00054742); Napo, Res. Ethnica Waorani, 1 km S Onkone 

Gare Camp, Trans. Ent. 220 m, 00º39’10” S 76º26’ W, 9.X.1994, T. L. Erwin et al. (2 

f#, 1 m#, USNM00053899, USNM00053904, USNM00053975); Napo, Tiputini, 

Biodiversity Station, 216 m, 00º37’55” S 076º08’39” W, 5.II.1999, T. L. Erwin et al. (1 

f#, 1 m#, USNM00054125, USNM00054285); Napo, Tiputini, Biodiversity Station, 216 

m, 00º37’55” S 076º08’39” W, 8.II.1999, T. L. Erwin et al. (1 f#, USNM00054128); 
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Napo, Yasuni National Park: PUCE Yasuni research station, 76º36’ W 00º38’ S, 3–

20.XI.1998, T. Tape & B. Viklund (9 f#, ZMUC); Napo, Yasuni National Park: PUCE 

Yasuni research station, Malaise trap in rain forest, 76º36’ W 00º38’ S, 3–20.XI.1998, 

T. Tape & B. Viklund (3 f#, 1 m#, ZMUC); Napo, Tiputini, Biodiversity Station, 216 

m, 00º37’55” S 076º08’39” W, 6.II.1999, T. L. Erwin et al. (1 f#, 2 m#, 

USNM00054110, USNM00054280, USNM00054368); Napo, Tiputini, Biodiversity 

Station, 216 m, 00º37’55” S 076º08’39” W, 7.II.1999, T. L. Erwin et al. (1 f#, 1 m#, 

USNM00054334, USNM00054355); Napo, Tiputini Biodiv. Stn., vic. Yasuní Natl. Pk., 

human dung pitfalls, 14–19.II.1998, D. C. Darling (22 f#, 19 m#, DEBU00138187, 

DEBU00138188, DEBU00138189, DEBU00138190, DEBU00138191, 

DEBU00138193, DEBU00138195, DEBU00138196, DEBU00138197, 

DEBU00138198, DEBU00138199, DEBU00138200, DEBU00138203, 

DEBU00138204, DEBU00138205, DEBU00138206, DEBU00138207, 

DEBU00138208, DEBU00138209, DEBU00138210, DEBU00138211, 

DEBU00138212, DEBU00138213, DEBU00138215, DEBU00138218, 

DEBU00138219, DEBU00138220, DEBU00138221, DEBU00138222, 

DEBU00138223, DEBU00138227, DEBU00138228, DEBU00138230, 

DEBU00138231, DEBU00138232, DEBU00138234, DEBU00138235, 

DEBU00138242, DEBU00138237, DEBU00138240); Sucua, 2.VI.1978, G. J. Umphrey 

(2 f#, DEBU); FRENCH GUIANA. Cayenne, Comm. Regina, Kaw Mt., Relais de 

Patawa, 4º33’N 52º10’W, 300 m, Malaise, XI.2005, J. A. Cerda (2 f#, DEBU00280248, 

DEBU00280272); GUIANA. Kartabo, 3.VIII.1924, S. Crawford (1 f#, CMNH); PERU. 

Madre De Dios, Los Amigos Biol. Stn., 2–14.VI.2006, Paiero & Klymko (6 f#, 4 m#, 

DEBU00281464, DEBU00281472, DEBU00281496, DEBU00281498, 

DEBU00281505, DEBU00281509, DEBU00281511, DEBU00281513, 

DEBU00281517, DEBU00281534); Madre De Dios, Los Amigos Biol. Stn., Malaise, 

3–13.VI.2006, Paiero & Klymko (1 f#, DEBU00279688); Madre De Dios, Los Amigos 

Biol. Stn., palm swamp, yellow pans, 6–10.VI.2006, Paiero & Klymko (7 f#, 1 m#, 

DEBU00279626, DEBU00279633, DEBU00279634, DEBU00279635, 

DEBU00279637, DEBU00279638, DEBU00279639, DEBU00279643); Madre De 

Dios, Region Tambopata-Candamo, 7.II.1994, vegetation sweep, A. A. Rios (1 f#, 

DEBU); Madre De Dios, Region Tambopata-Candamo, 7–13.II.1994, Malaise and pan 

traps, A. A. Rios (1 f#, DEBU); Madre De Dios, Rio Pini Pini & Rio Amalia 

confluence, nr. Manu Natl. Pk., 17.IV.2004, M. von Tschirnhaus (1 f#, 
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DEBU00256955); Loreto, Campamento San Jacinto, 175–215 m, FIT#10, 9.VII.1993, 

R. Leschen (1 f#, DEBU); Loreto, Campamento San Jacinto, 175–215 m, FIT#30, 

5.VII.1993, R. Leschen (2 f#, DEBU00138296, DEBU00138297); Loreto, Campamento 

San Jacinto, 175–215 m, FIT#31, 5.VII.1993, R. Leschen (1 f#, DEBU00138338); 

Loreto, Campamento San Jacinto, 175–215 m, FIT #54, 8.VII.1993, R. Leschen (1 f#, 

DEBU); Loreto, Campamento San Jacinto, 175–215 m, FIT, 9.VII.1993, R. Leschen (1 

f#, DEBU); Loreto, Campamento San Jacinto, 175–215 m, FIT#85, 11.VII.1993, R. 

Leschen (1 f#, DEBU00138343); Loreto, Campamento San Jacinto, 230–305 m, FIT, 

22.VII.1993, R. Leschen (1 f#, DEBU00138321); Loreto, Campamento San Jacinto, 

230–305 m, FIT, 23.VII.1993, R. Leschen (4 f#, DEBU00138304, DEBU00138306, 

DEBU00138309, DEBU00138315); Loreto, Campamento San Jacinto, 230–305 m, FIT, 

24.VII.1993, R. Leschen (1 f#, DEBU00138304); Loreto, Campamento San Jacinto, 

FIT, 24.VII.1993, R. Leschen (1 f#, DEBU00138332); Loreto, Campamento San 

Jacinto, FIT, 7.VII.1993, R. Leschen (1 f#, DEBU00138347); Loreto, Teniente Lopez, 

1.5 km N, 230–305 m, FIT, 23.VII.1993, S. A. Marshall (1 m#, DEBU138310); Loreto, 

Teniente Lopez, 1.5 km N, FIT, 24.VII.1993, R. Leschen (1 f#, DEBU00138335); 

Loreto, Teniente Lopez, 1.5 km N, 230–305 m, FIT, 22.VII.1993, R. Leschen (3 f#, 2 

m#, DEBU00138301, DEBU00138314, DEBU00138319, DEBU00138322, 

DEBU00138323); Loreto, Teniente Lopez, 1.5 km N, 230–305 m, FIT, 23.VII.1993, R. 

Leschen (1 m#, DEBU); VENEZUELA. Tachira, Pregonero, Presa Las Cuevas, 650 m, 

rain Forest, Malaise, 9–31.VII.1989, S. & J. Peck (1 f#, DEBU00151748). 

Distribution: Bolivia, Brazil, Colombia, Costa Rica, Ecuador, French Guiana, 

Guiana, Peru, Venezuela. 

Comments: One of the most common species in the genus, P. theimei can be 

distinguished by the closed frontal vitta posterior to the ocellar plate, the vestigial inner 

basal lobes on male’s copulatory fork and the darkened abdominal pleural membrane 

with white bands on P1 and P3 (Fig. 52). 

 

Paragrallomyia vulpes (Cresson, 1926) 

(Figs. 53–56) 

 

Taeniaptera vulpes Cresson, 1926: 273. 

Paragrallomyia vulpes (Cresson), Ferro et al. 2019 
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Description: Body length 6 mm; wing 4 mm. Head orange brown, thorax and 

abdomen black. Palpus orange brown. Clypeus brown with sparse pale microsetulae. 

First flagellomere brown. Frontal vitta uniformly orange brown, without a darkened 

spot anterior to ocellar plate. Fronto-orbital plates yellowish-brown. Row of 

katepisternal setae brownish. Fore tibia dark brown. Fore tarsus mostly white, tarsomere 

one brown on basal half only. Hind femora mostly dark brown, white on basal quarter 

and with a small angled preapical white ring. Tergites black. Oviscape dark brown. 

 Head: First flagellomere covered by white pale microsetulae. Frontal vitta flat, 

not swollen anterior to ocellar plate. Epicephala converging, not immediately merging 

posterior to ocellar plate (Fig. 53). Epicephalon somewhat swollen above frontal vitta 

level. 

 Thorax: Mesonotum with lines of thin brownish microsetulae. Outer margin of 

postpronotal lobe generally with three or four strong black setae. Femora covered with 

sparse brown microsetulae. Mid and hind tibia cylindrical, without sulcus on outer face. 

Cervical sclerite with a whitish oval swelling. Cell R4+5 closed at the tip of the wing. 

 Abdomen: Tergites covered by brownish setulae. Pleural membrane dark brown, 

P3 with a white vertical stripe. Female abdomen: Single spermathecal duct smooth and 

with a rounded apical swelling. Single spermatheca cylindrical and unusually large, 

almost same length and about 1.5x thicker than the single spermathecal duct (Fig. 54). 

Paired spermathecal duct apically broad on apical half. Paired spermathecal duct stems 

smooth and tapered on basal third, slightly broadening on apical two thirds. Paired 

spermathecae spine-like, broad basally and slightly tapering to the apex. Male abdomen: 

Copulatory fork without inner basal lobes (Fig. 55). Ejaculatory apodeme bigger than 

epandrium and with a broad blade, bigger than sperm pump (Fig. 56). Phallapodeme 

short, not extending to anterior limit of hypandrium. Distiphallus long, longer than 

epandrium, ending in a phallic bulb subequal in length and width. Distal distiphallus 

length subequal to basal distiphallus. 

Type material: Holotype: PANAMA. Trinidad Rio. 18.III.1912. A. Busck coll. 

(1 m#, USNM27079). 

Examined material: COSTA RICA. 5 km E Cahuita. 29.X.1993. A. Borkent 

CD1641 (2 #f, DEBU01088984, CNC); Heredia, 5 km W Trinidad, jct Rio San Juan & 

Sarapiqui, 50 m. 15.VIII.1995. J. M. Cumming (2 m#, CNC); La Selva Research 

Station, 10º25’52.29”N 84º0’23.66”W, 68 m, 30-31.VII.2013, J. H., A. M. and A.W. 
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Skevington (1 m#, JSS26383 and JSM5273, CNC); Limon, delta, Rio San Juan. II.1991. 

M. Wood (1 f#, 7 m#, DEBU01088983, CNC). 

Distribution: Colombia, Costa Rica, Panama. 
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3.1: TABLES  

 

Table 1. Paragrallomyia species, including new nomenclatural changes. 

 

Paragrallomyia Hendel, 1933 

Paragrallomyia aequorea new species 

Paragrallomyia albibasis (Enderlein, 1922) 

Paragrallomyia angulata (Loew, 1866) 

Paragrallomyia annulata (Fabricius, 1787) 

Paragrallomyia bifurcata new species 

Paragrallomyia brasiliensis new species 

Paragrallomyia caerulscens (Macquart, 1846) 

Paragrallomyia caliensis new species 

Paragrallomyia citrina new species 

Paragrallomyia colombiana new species 

Paragrallomyia continentalis (Hennig, 1934) 

Paragrallomyia diminuta new species 

Paragrallomyia diversicolor (Macquart, 1855) 

Paragrallomyia ecuadoriensis new species 

Paragrallomyia gorgonae (Hennig, 1934) 

Paragrallomyia inornata (Hennig, 1934) 

Paragrallomyia inpai (Albuquerque, 1980) 

Paragrallomyia latifascia (Wulp, 1897) 

Paragrallomyia mediofusca (Hennig, 1934) 

Paragrallomyia munda (Wulp, 1897) new combination 

Paragrallomyia nodulosa new species 

Paragrallomyia nigriceps (Hennig, 1934) new combination 

Paragrallomyia planitibia (Enderlein, 1922) 

Paragrallomyia platycnema (Loew, 1866) 

Paragrallomyia postannulus (Enderlein, 1922) 

Paragrallomyia pseudoalbibasis new species 

Paragrallomyia quadrifurca new species 

Paragrallomyia quaternaria new species 

Paragrallomyia rufifacies (Macquart, 1851) 

Paragrallomyia teresacristinae (Albuquerque 1981) 

Paragrallomyia thiemei (Enderlein, 1922) 

Paragrallomyia volens (Cresson, 1926) 

Paragrallomyia vulgata (Hennig, 1934) 

Paragrallomyia vulpes (Cresson, 1926) new combination 
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3.2: FIGURES 

 

FIGURES 1–2. 1, Paragrallomyia citrina wing. Arrow: unpigmented membrane 

around the anterior part of dm-cu; 2, Taeniaptera trivittata wing and male genitalia, 

distiphallus. Abbreviations: ddp–Distal distiphallus, dsc–Discal band, stg–Stigmatal 

band. 
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FIGURES 3–5. Paragrallomyia aequorea. 3, male, lateral view; 4, male, dorsal view; 

5, copulatory fork and internal reproductive structures, ventral and lateral view, 

respectively. 
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FIGURES 6–9. Paragrallomyia albibasis. 6, female, dorsal view; 7, female internal 

reproductive structures, ventral view; 8, female, Costa Rica, dorso lateral view; 9, male 

internal reproductive structures, lateral view. 
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FIGURES 10–11. Paragrallomyia bifurcata. 10, female, lateral view; 11, female 

internal reproductive structures, ventral view. 
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FIGURES 12–14. Paragrallomyia brasiliensis. 12, female, dorsal view; 13, female 

internal reproductive structures, ventral view; 14, male, dorsolateral view. 
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FIGURES 15–16. Paragrallomyia caliensis. 15, female, dorsal view; 16, female 

internal reproductive structures, ventral view. 

 

 

FIGURES 17–19. Paragrallomyia citrina. 17, female, dorsal view and taxonomically 

significant structures. Abbreviations: ec–Epicephalon, fo–Fronto-orbital plate, fr–

Frontal setae, fv–Frontal vitta, iv–Inner vertical seta, os–Orbital seta, ov–Outer vertical 

seta, pc–Paracephalon, po–Postocellar seta; 18, female, Costa Rica, dorsal view; 19, 

female internal reproductive structures and taxonomically significant structures. 

Abbreviations: bc–Bursa copulatrix, vr–Ventral receptacle, pd–Paired spermathecal 

duct, pds–Paired spermathecal duct stem, ps–Paired spermathecae, sd–Single 

spermathecal duct, ss–Single spermathecae. 
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FIGURES 20–23. Paragrallomyia colombiana. 20, female, dorsal view; 21, female 

internal reproductive structures, ventral view; 22, male, lateral view; 23, copulatory fork 

and internal reproductive structures with taxonomically significant structures. 

Abbreviations: bdp–Basal distiphallus, ddp–Distal distiphallus, ea–Ejaculatory 

apodeme, ep–Epandrium, fa–Fork arm, hy–Hypandrium, il–Inner lobes, pb–Phallic 

bulb, ph–Phallapodeme. 
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FIGURES 24–26. Paragrallomyia diminuta. 24, female, dorso-lateral view; 25, female, 

dorso-frontal view; 26, female internal reproductive structures, ventral view. 
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FIGURES 27–28. Paragrallomyia ecuadoriensis. 27, female, dorsal view; 28, female 

internal reproductive structures, ventral view. 

 

 

FIGURES 29–30. Paragrallomyia inpai. 29, female, Bolivia, dorso lateral view; 30, 

female internal reproductive structures, lateral view. 
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FIGURES 31–34. Paragrallomyia nodulosa. 31, female, dorsal view; 32, female 

internal reproductive structures, lateral view; 33, male, lateral view; 34, copulatory fork 

and internal reproductive structures, ventral and lateral view, respectively. 
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FIGURES 35–38. Paragrallomyia pseudoalbibasis. 35, female, dorsal view; 36, female 

internal reproductive structures, lateral view; 37, Costa Rica, dorsal view; 38, 

copulatory fork and internal reproductive structures, ventral and lateral view, 

respectively. 
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FIGURES 39–42. Paragrallomyia quadrifurca. 39, female, dorsal view; 40, female 

internal reproductive structures, ventral view; 41, male, lateral view; 42, copulatory fork 

and internal reproductive structures, ventral and lateral view, respectively. 
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FIGURES 43–46. Paragrallomyia quaternaria. 43, female, dorsal view; 44, female 

internal reproductive structures, ventral view; 45, male, lateral view; 46, male internal 

reproductive structures, lateral view. 



151 
 

 

FIGURES 47–48. Paragrallomyia teresacristinae. 47, female, dorsolateral view. 48, 

female internal reproductive structures, ventral view. 

 

 

FIGURES 49–52. Paragrallomyia thiemei. 49, female, dorsal view; 50, female internal 

reproductive structures, ventral view; 51, male, Ecuador, lateral view; 52, copulatory 

fork and internal reproductive structures, ventral and lateral view, respectively. 
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FIGURES 53–56. Paragrallomyia vulpes. 53, female, dorsal view; 54, female internal 

reproductive structures, ventral view; 55, male, dorsolateral view; 56, male, internal 

reproductive structures, lateral view. 
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CHAPTER 4: SYSTEMATIC RELATIONSHIPS OF THE TAENIAPTERINI 

(DIPTERA: MICROPEZIDAE, TAENIAPTERINAE). 
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ABSTRACT 

A molecular phylogeny based on mitochondrial (cytochrome c oxidase I, COI), 

ribosomal (16S and 28S) and nuclear (EF-1α and CAD) genes of 51 Taeniapterinae is 

presented. Maximum likelihood and maximum parsimony were used to analyse the total 

concatenated dataset of 8861 bp. The dataset was also analysed with the inclusion of 

Barcode data from Barcode of Life Data System (BOLD) and with the exclusion of 3rd 

positions in codon of protein coding genes. In all scenarios, the concatenated data 

analyses shows that tribal classifications in Taeniapterinae are artificial while gene trees 

generally show low backbone support. Taeniaptera Macquart sensu Jackson et al. 

(2015) is hypothesized to be paraphyletic and is here redefined to exclude Taeniaptera 

vulpes Cresson. Mitromyia ichneumonea is moved to Poecilotylus. The morphology of 

the group is also discussed against the context of the new molecular evidence. 

 

Key-words: DNA; Neotropical; Nerioidea; new combination; stilt-legged flies 

 

INTRODUCTION 

 

The predominantly Neotropical subfamily Taeniapterinae is the most diverse group in 

the Micropezidae and, although the subfamily is relatively common, most genera 

remain poorly defined and many species are still unidentifiable (Marshall 2010; 2012). 

Tribal classifications (Cresson, 1938; Aczél, 1951), based entirely on one character of 

the wing venation (short anal cell for the Rainieriini/Grallipezini and long anal cell for 

Taeniapterini), are still conveniently used to break down this large subfamily into two 

diagnosable groups even though there is no strong case for the monophyly of either 

group (Jackson et al. 2015).  



154 
 

In the molecular phylogeny based on four genes (COI, 12S, wingless, CAD) of 

Jackson et al. (2015), the tribe Taeniapterini was taken into consideration to test the 

relationships of the large and taxonomically problematic Taeniaptera Macquart sensu 

Steyskal (1968) and Poecilotylus Hennig. Due the placement of Hemichaeta Steyskal, 

Taeniaptera sensu Steyskal (1968) was broken into four genera, recognizing 

Taeniaptera, Grallomyia Rondani and Mitromyia Cresson as small monophyletic 

groups and leaving most species in Paragrallomyia Hendel. Furthermore, the 

phylogeny did not provide evidence to support tribal relationships within Taeniapterinae 

and nomenclatural changes also left Taeniaptera and Paragrallomyia morphologically 

distinguished only by a homoplastic character, the configuration of the R4+5 cell. 

We present an alternative dataset to test tribal classifications and generic 

boundaries within the Taeniapterinae using three different genes (16S, 28S and EF1a), 

in addition to CAD and COI. These genes have proven to be useful in a recent study of 

Micropezidae (Jackson 2019) and most of them were also used in answering 

phylogenetic questions about several other acalyptrate groups (Gibson et al. 2010). The 

choice of this partially distinct dataset are due to the weak backbone support in Jackson 

et al. (2015) analysis of 12S and the difficulty in obtaining wingless sequences in 

Micropezidae, even though specific primers for the family were used in that study. 

Also, sequencing of wingless was likely influenced by the presence of large indels, the 

presence of which led to difficulties in alignment and homology assessment. Backbone 

support of the tree provided by wingless alone was also poor. In addition to the three 

different genes, the dataset also includes some of the newly described or revised species 

and five Old World taxa. The morphology of the group is discussed against the context 

of the new molecular evidence and some considerations on Jackson et al. (2015) 

nomenclatural decisions are made. 

 

METHODS 

 

Sequence data from the Jackson et al. (2015) study that overlapped with COI 

and CAD data of our dataset were included in the analysis. Fifty-four taxa were 

analysed, covering 8 out of 10 Taeniapterini and 8 out of 29 Grallipezini genera. A 

comprehensive list with all Taeniapterini and Grallipezini genera and an indication of 

the taxa covered in this study can be found in Table 1. Due to the lack of suitable 

preserved material for molecular work, the only representatives of Taeniapterini not 
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covered in this study are the small genus with two species Parasphen Enderlein, and the 

monotypic Tenthes Cresson. Crepidochaetus argenteofascia Frey, Eurybata hexapla 

Osten Sacken, Micropeza albiseta (Czerny) and all other sampled genera listed as 

Grallipezini in Table 1 were used as outgroups. With the exception of the datasets 

including COI sequences from BOLD dataset DS-H6YXZE8, trees were rooted on 

Micropeza albiseta. Trees including BOLD DS-H6YXZE8 dataset were rooted on 

Telostylinus lineolatus (Neriidae). 

 

Gene sampling, DNA extraction, purification and amplification 

 

Five gene regions were sampled, including cytochrome c oxidase I (COI), 16S, 

28S, elongation factor 1α (EF-1α) and the carbamoyl phosphate synthetase region of 

CAD (CAD). Unique specimen identifier data, sequence data references and GenBank 

accession numbers can be found in Table 2. Only subsection 3 of CAD was successfully 

obtained, perhaps due to different primers used for subsections 4-5 in this study (2341F 

and 3682R). 

Protocols for DNA extraction, purification, amplification, sequencing and 

editing follows Gibson et al. (2010) with the following modifications: in DNA 

amplification, the 25 μl reactions included 15.7 μl ddH2O, 0.65 μl 25 mM MgCl2, 0.15 

μl ExTaq HS DNA polymerase and 2 μl genomic DNA template. Sequencing reactions 

were carried in a 10 μl volume with 5 μl of purified PCR product, 2 μl of ddH20, 1.5 μl 

of Seq. Buffer (5X), 1.0 μl of BDT Seq. Mix (2.5X) and 0.5 μl of Primer (10 μM).  

 

Sequence editing and alignment 

 

Sequences were edited in Sequencher 5.4.6 (Gene Codes Corp., Ann Arbor, MI, 

USA) and primers used for each gene can be found in Table 3. DNA sequence 

alignments were performed in MAFFT online version 7 (Katoh et al. 2017) using 

default settings and if necessary (to maintain the reading frame in coding genes), hand 

aligments were made in Mesquite version 3.6 (Maddison & Maddison 2018). 

 

Dataset assembly and partitioning 

 

In order to verify the consistency of the results, several other partitions were 

analysed and compared. First, Barcode data from the Barcode of Life Data System 
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(BOLD) were retrieved and analysed with the Barcode data from this study. A restricted 

barcode analysis containing only 1 representative member of each genus was also made. 

Then, a gene tree of each gene region sampled in this study was built. Finally, three 

concatenated datasets were analysed and compared. All datasets were partitioned by 

genes, with protein coding genes also partitioned by codon positions. The protein 

coding genes were also analysed with and without the 3rd position in codons in all 

datasets. 

Datasets were build in Mesquite version 3.6 and 3rd codon positions of protein 

coding genes were removed in Geneious Prime® v2019.2.1 (Biomatters Ltd., Auckland, 

New Zealand). The main dataset for this study, which includes all available 

Taeniapterinae taxa with 2 or more gene regions was named ConcatenatedALLmin2; all 

other discussed trees were included in the Appendix session. 

 

Barcode dataset construction 

 

Barcode data from specimens totalizing 226 BINS were obtained from BOLD 

systems (http://www.boldsystems.org) public data or by the submission of specimens to 

the Biodiversity Institute of Ontario for extraction, amplification and sequencing. Only 

sequences with 300bps or more were included in the analysis. The dataset used in this 

study is available online at www.boldsystems.org using the code DS-H6YXZE8. A DOI 

number for the dataset was requested and will be included here prior publication of this 

work. 

 

Concatenated dataset schemes 

 

The concatenated dataset schemes analysed in this study are specified below: 

 

ConcatenatedALL: Includes all available data from BOLD dataset DS-H6YXZE8 and 

specimens sampled in this study. 

ConcatenatedALLmin2: Includes all available Taeniapterinae data overlapping with 

two or more genes sampled in this study. 

ConcatenatedALLmin4: Includes all available Taeniapterinae data overlapping with 

four or more genes sampled in this study. 

 

http://www.boldsystems.org/
http://www.boldsystems.org/index.php/Public_SearchTerms?query=DS-H6YXZE8
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Phylogenetic analyses 

 

All datasets were analysed using both maximum likelihood and maximum 

parsimony. Additionally, a Neighbour-Joining analysis using NINJA v. 1.2.2 (Wheeler 

2009) package in Mesquite 3.6 was made with the barcode dataset. A Partition 

Homogeneity Test performed in PAUP* version 4.0a (Snowford 2003) was made with 

the concatenated datasets to assess the congruency of gene loci. 

Maximum likelihood analysis was made through IQ-Tree v1.6.10 (Nguyen et al. 

2015) implemented on CIPRES Science Gateway v. 3.3 (Miller et al. 2010) and the W-

IQ-TREE (Trifinopoulos et al., 2016) online server. First, a ModelFinder 

(Kalyaanamoorthy et al. 2016) analysis within the IQ-Tree tool implemented on 

CIPRES was used to find the best evolutionary model for each gene partition. Then, a 

maximum likelihood analysis using IQ-Tree on CIPRES was made using the best 

evolutionary model for each partition with the -spp option for edgelinked-branch 

lengths (Chernomor et al. 2016). The concatenated datasets were analysed with the W-

IQ-TREE online server using the same parameters. Branch supports were obtained 

through Ultrafast Bootstraping (Hoang et al. 2017) with 1000 replications in all 

analyses. A list of all partitions and implemented evolutionary models can be found in 

Table 4. The ML trees were graphically edited in TreeGraph2 v. 2.15 (Stöver & Müller 

2010) and Photoshop CC 2018. 

Parsimony analysis was performed in TNT 1.5 (Goloboff & Catalano 2016) by 

using a New Technologies Search including Sect. Search, Ratchet with 200 

substitutions made, Drift and Tree Fusing with all characters unordered and equally 

weighted. A strict consensus tree was built when multiple trees were retrieved. The trees 

were also graphically edited in TreeGraph2 and Photoshop CC 2018. 

 

RESULTS AND DISCUSSION 

 

Sequence lengths in bp after editing and alignment were 577 for 16S, 3753 for 

28S, 2178 for CAD (1452 without 3rd position in codons), 1495 for COI (997 without 

3rd position in codons) and 854 for EF-1α (569 without 3rd position in codons).  Due to 

the lack of congruency found as a result of the homogeneity test run in the main 

concatenated dataset (ConcatenatedALLmin2, p=0.01), all datasets were analysed 

allowing partitions to have its own evolutionary rate and evolutionary models. 
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Gene trees 

 

Overall, the backbone supports of individual gene trees were relatively low and 

generic placement varied in parsimony analysis (Figs. A11–A35). Gene trees without 

the 3rd positions in codon provided no significant improvement in the resolution of 

clades (Figs. A18, A19, A21, A25, A29, A33) and support was even reduced when the 

number of taxa sampled was lower (Figs. A25, A29, A33). This was also observed in 

the barcode restricted analysis (Figs. A20–A23).  

Although nuclear genes are generally useful to study higher relationships 

(Gibson et al. 2010), only EF1alpha provided some backbone support in our analyses 

(Figs. A24). COI was by far the most sampled dataset and although assessment of 

higher classification was limited, generic boundaries were generally consistant (Figs. 

A15–A23).  

Cardiacephala Macquart species remained grouped with the exception of the 

two basal lineages, the Cardiacephala camptomera and Cardiacephala setosa groups 

(Figs. A15-Part 2, A15-Part 3, A15-Part 5). The placement of basal lineages of 

Cardiacephala pose an intriguing problem in the classification, as these groups present 

the defining apomorphic conditions of Cardiacephala in the arista and mid and hind 

femur (see Chapter 2). Cardiacephala camptomera group is easily recognized by an 

enlarged clypeus, but other than a combination of homoplastic characters such as the 

number of frontal setae, the C. setosa group is hard to recognize. For these reasons and 

also due the limited sampling for a multi-genes analysis of these basal lineages, we are 

retaining these groups in Cardiacephala. 

 Paragrallomyia s. s. (defined in Chapter 3) consistently returned as 

monophyletic in all analyses. The placement of the Paragrallomyia aliceae group here 

agrees with the decision of recognizing species of Paragrallomyia based on the wing 

pigmentation, since P. aliceae present an uniformly pigmented wing. This small group 

of two species is currently under revision and will be placed in a new genus due to 

remarkable morphological characters, such as second appearance of ocellar setae. 

 

  



159 
 

Multi-genes trees: Tribal classifications and generic definitions 

 

The concatenated analyses were generally consistent (Figs. 1, 2, A1–A10) and 

provided more phylogenetic signal on higher relationships, while maintaining the high 

support on generic boundaries. Despite a few minor changes in generic relationships 

and some reduction in nodes support, no significant differences were observed with the 

removal of 3rd position in codons of protein coding genes (Figs. A1, A2, A4, A6, A8, 

A10). 

With relatively high support, Taeniapterini and Rainiierini/Grallipezini were 

returned as non-monophyletic in the maximum likelihood analysis (Fig. 1). 

Paragrallomyia, Poecilotylus and Taeniaptera sensu Jackson et al. (2015) are shown to 

be non-monophyletic. Maximum parsimony analysis recovered two most parsimonious 

trees from which a strict consensus tree (Length=11552, Ci=36, Ri=43) was built (Fig. 

2). The consensus tree is similar to the ML tree, differing mainly in the Old World taxa, 

Grallipeza and Cardiacephala camptomera placement. In all scenarios (Figs. A1–A10), 

tribal classifications sensu Cresson (1938) and Aczél (1951) were artificial. 

Paragrallomyia albibasis (TAE009) and Paragrallomyia angulata (TAE001) 

used in Jackson et al. (2015) were corrected as both specimens fit the revised definition 

of Paragrallomyia thiemei (see Chapter 3). Paragrallomyia thiemei (TAE010) 

identification was also corrected to Paragrallomyia pseudoalbibasis (see Chapter 3). 

Tribal classifications in Taeniapterinae originally proposed by Cresson (1938, 

see Table 1) are here shown to be artificial. The anal cell length character can be 

divided into three variations: short (CuA2 length subequal to A1+CuA2), intermediate 

(CuA2 as long as than A1+CuA2) and long (CuA2 longer than A1+CuA2). The first two 

variations are found in both Old World to New World taxa, with the third variation 

exclusive to the New World genera. Our trees (Figs. 1 and 2) also shows that the third 

variation is not exclusive of any major clade, due to placement of Pilosphen Enderlein 

and Poecilotylus Hennig. Variation in anal cell length within the same genus can be 

found in Cardiacephala Macquart (Ferro & Marshall 2018) and Glyphodera Enderlein 

(Verbeke, 1951). Verbeke (1951) also rejected tribal classifications due to variation in 

the anal cell of Glyphodera ghesquierei Verbeke. Steyskal (1967) also noted 

intraespecific variation in anal cell length when he synonimized two species (T. dilator 

Cresson and T. latitibia Enderlein) with Paragrallomyia tibialis (Macquart). 
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We disagree with the placement of Taeniaptera ichneumonea (Brauer) in 

Mitromyia as proposed by Jackson et al. (2015) and suggest that this species fits better 

in Poecilotylus, as re-examination of the specimen (TAE043) shows that the 

epicephalon is flat and the palpus is parallel-sided. Mitromyia is currently recognized by 

the conspicuously swollen epicephalon (Steyskal 1986; Jackson et al. 2015). 

With the exception of the Cardiacephala camptomera group discussed above, 

Cardiacephala Macquart returned as the sister of a clade composed by the Poecilotylus 

balzapambana group in all analyses. This result, which is not supported by any 

morphological evidence, contradicts Ferro & Marshall’s (2018) hypothesis of 

relationship between Cardiacephala and Ptilosphen, based on the presence of a long-

haired the arista. However, the long-haired arista is also found in three other genera in 

the Taeniapterinae (Grallipeza, Parasphen and Planipeza).  

Pseudeurybata Hennig has been hypothesized to be part of the Scipopus group 

composed of Scipopus, Phaeopterina Frey and one more undescribed genus (Marshall, 

2016). Here our analysis consistently support Scipopus as sister of Pseudeurybata. 

Jackson et al. (2015) also provided some evidence for a close relationship between 

Phaeopterina and Scipopus. 

The paraphyletic assemblage Poecilotylus Hennig will remain a repository for 

unsorted Taeniapterinae with a parallel-sided palpus (Marshall 2010; Jackson et al. 

2015) until a full revision of the group is made. However, we here recognize the two 

sequenced species, P. albitarsis and P. balzapambana as two morphologicaly distinct 

groups that probably deserve distinct generic treatment. In species of the P. albitarsis 

group, wing pigmentation is similar to Paragrallomyia but dm-cu and the surrounding 

area is completely pigmented and the palpus is somewhat parallel-sided. The P. 

balzapambana group closely resembles Grallomyia Rondani by the setulose scutellum 

and the lack of dorsocentral seta but differs considerably in the wing pigmentation. 

Our results do not support the Jackson et al. (2015) diagnoses of Paragrallomyia 

Hendel and Taeniaptera Macquart based on the configuration of the wing R4+5 cell. The 

specimens of Taeniaptera vulpes Cresson sequenced here present an unpigmented wing 

membrane around dm-cu and a narrowed distal distiphallus with a basal distiphallus 2x 

wider than distal distiphallus, as in Paragrallomyia (see Chapter 3). With high support 

(Fig. 1), molecular data also support the placement of T. vulpes in Paragrallomyia. 

Thus, we here move T. vulpes to Paragrallomyia (comb. nov.). The placement of P. 

vulpes in Paragrallomyia further complicates the diagnosability of both genera, as now 
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they are mainly differentiated by one character of wing pigmentation. However, Jackson 

et al. (2015) already mentioned significant differences on the length of the distal 

distiphallus of several groups to justify nomenclatural changes on Taeniaptera sensu 

Steyskal (1968), and recent data (Ferro & Marhsall 2018; see also Chapter 3) also 

suggest that variations in this trait may have some importance in delimiting species 

groups in Taeniapterinae. While most species of Cardiacephala lack a distal 

distiphallus (distiphallus ends in a phallic bulb), in the basal Cardiacephala group C. 

cinnameus and C. setosa the distal distiphallus is present. The genus Taeniaptera is 

defined by the heavily sclerotized, striated distal distiphallus and Paragrallomyia seems 

to mostly present a short ‘flagelliform’ distiphallus (except P. quaternaria), although 

the number of species to be revised and studied in this group remain high. Furthermore, 

the genus Grallomyia presents an unusually broad and somewhat convex distiphallus 

(Albuquerque 1980, Fig. 21). 

Regarding generic relationships of Paragrallomyia relatives, the placement of 

Grallomyia and Hemichaeta here resulted in a similar problem found in the Jackson et 

al. (2015) work, in which the consideration of Taeniaptera including Paragrallomyia 

would further complicate other these two well-defined groups. For this reason, and also 

for stability purposes, we here retain the Jackson et al. (2015) treatment of 

Paragrallomyia and Taeniaptera as separate genera and support the Ferro & Marshall 

(Chapter 3) new diagnoses of both genera, in the hope that a full revision of 

Paragrallomyia will result in the obtention of at least one suitable defining character for 

this genus. 
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4.1 TABLES 

Table 1. The genera of Grallipezini and Taeniapterini sensu Cresson (1938) and Aczél 

(1951) with taxa analysed in this study and in Jackson et al. 2015. 

 

 

 

Grallipezini Jackson et al. 2015 This study Taeniapterini Jackson et al. 2015 This study 

Aristobatina n/a analysed Cardiacephala analysed analysed 

Calobatina n/a n/a Grallomyia analysed analysed 

Calosphen analysed n/a Hemichaeta analysed analysed 

Cephalosphen n/a n/a Mitromyia analysed analysed 

Chaetotylus n/a n/a Paragrallomyia analysed analysed 

Cliobata n/a n/a Parasphen n/a n/a 

Courtoisia n/a n/a Poecilotylus analysed analysed 

Erythromyiella n/a n/a Ptilosphen analysed analysed 

Globopeza analysed n/a Taeniaptera analysed analysed 

Glyphodera n/a analysed Tenthes n/a n/a 

Grallipeza analysed analysed    

Grammicomyia n/a analysed    

Gymnosphen n/a n/a    

Hoplocheiloma analysed n/a    

Hybobata n/a analysed    

Mesoconius n/a n/a    

Metasphen n/a n/a    

Mimegralla n/a n/a    

Mimomyrmecia n/a n/a    

Paramimegralla n/a n/a    

Phaeopterina analysed analysed    

Planipeza n/a n/a    

Pseudeurybata n/a analysed    

Rainieria n/a n/a    

Rainierella n/a n/a    

Scipopus analysed analysed    

Steyskalia n/a n/a    

Systellapha n/a n/a    

Tanypomyia n/a n/a    
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Table 2. Taxon sampling with unique specimen identifier (Specimen ID) and GenBank accession numbers of DNA sequences used in this study 

(x=GenBank accession number not yet generated). 

Species Specimen ID 

  

Reference 

Genbank accession number 

Other ID COI 16S 28S EF-1α CAD 

Aristobatina rufithorax CNC_DIPTERA254643 JSM9781 Jackson 2019 x x x x x 

Cardiacephala aspera JSS52464  This paper x x x x x 

Cardiacephala brevipennis JSS52465  This paper x x x x n/a 

Cardiacephala bulla JSS52466  This paper x x x n/a n/a 

Cardiacephala camptomera JSS52468  This paper x x x n/a n/a 

Cardiacephala podagrica JSS52467  This paper x x x x n/a 

Crepidochaetus argenteofascia CNC_DIPTERA254638 JSM9776 Jackson 2019 x x x x x 

Cryogonus formicarius TAE087  Jackson et al. 2015 KM287293 n/a n/a n/a KM287255 

Eurybata hexapla CNC_DIPTERA254633 JSM9771 Jackson 2019 x x x x n/a 

Globopeza venezuelensis TAE092  Jackson et al. 2015 n/a n/a n/a n/a KM287257 

Globopeza venezuelensis TAE096  Jackson et al. 2015 n/a n/a n/a n/a KM287256 

Glyphodera sp. CNC1178187 JSM12103 This paper x x x x x 

Grallipeza ecuadoriensis JSS52471  This paper x x x x x 

Grallipeza sp. TAE089  Jackson et al. 2015 KM287294 x x x KM287258 

Grallipeza sp. TAE090  Jackson et al. 2015 KM287295 x x x KM287259 

Grallipeza sp. TAE103  Jackson et al. 2015 KM287296 x x x KM287260 

Grallipeza uniformis JSS52470  This paper x x x x x 

Grallipeza unimaculata JSS52472  This paper x x x x x 

Grallipeza vicina TAE088  Jackson et al. 2015 KM287297 x x x KM287261 

Grallomyia tarsata TAE078  Jackson et al. 2015 KM287299 n/a n/a n/a KM287263 

Grammicomyia sp. JSS52469  This paper x x x x x 

Hemichaeta scutellata TAE101  Jackson et al. 2015 KM287300 n/a n/a n/a KM287264 

Hybobata sp. CNC1178188 JSM12104 This paper x x x x x 
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Table 2. (Cont.) 

Species Specimen ID Other ID Reference 

Genbank accession number 

COI 16S 28S EF-1α CAD 

Hybobata sp. CNC1178189 JSM12105 This paper x x x x n/a 

Micropeza albiseta CNC_DIPTERA254624 JSM9762 Jackson 2019 x x x x x 

Mimegralla splendens CNC_DIPTERA254642 JSM9780 Jackson 2019 x x x n/a x 

Mitromyia gratula TAE093  Jackson et al. 2015 KM287320 n/a n/a n/a KM287281 

Mitromyia ichneumonea TAE043  Jackson et al. 2015 KM287321 n/a n/a n/a KM287282 

Paragrallomyia albibasis TAE009  Jackson et al. 2015; Jackson 2019 KM287315 n/a x x KM287276 

Paragrallomyia albibasis CNC_DIPTERA254887 JSM10205 This paper x x x x n/a 

Paragrallomyia angulata TAE001  Jackson et al. 2015; Jackson 2019 KM287317 n/a x x KM287278 

Paragrallomyia annulata TAE003  Jackson et al. 2015; Jackson 2019 KM287318 n/a x x KM287279 

Paragrallomyia continentalis group JSS52480  This paper x x x x n/a 

Paragrallomyia continentalis group JSS52481  This paper x x x x n/a 

Paragrallomyia gorgonae TAE007  Jackson et al. 2015; Jackson 2019 KM287319 n/a x x KM287280 

Paragrallomyia thiemei TAE010  Jackson et al. 2015; Jackson 2019 KM287329 n/a x x KM287290 

Paragrallomyia vulgata TAE002  Jackson et al. 2015; Jackson 2019 KM287331 n/a x x n/a 

Poecilotylus albitarsis group JSS52473  This paper x x x x x 

Poecilotylus balzapambana group JSS52475  This paper x x x x x 

Poecilotylus balzapambana  TAE052  Jackson et al. 2015 KM287326 n/a n/a n/a KM287287 

Poecilotylus balzapambana  TAE081  Jackson et al. 2015 KM287328 n/a n/a n/a KM287289 

Poecilotylus balzapambana  TAE109  Jackson et al. 2015 KM287325 n/a n/a n/a KM287286 

Poecilotylus paraguayensis TAE043  Jackson et al. 2015 KM287308 n/a n/a n/a KM287270 

Ptilosphen crassus JSS52478  This paper x x x n/a n/a 

Ptilosphen dellorum JSS52477  This paper x x x x x 

Ptilosphen cyneiventris TAE084   Jackson et al. 2015 KM287311 n/a n/a n/a KM287272 
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Table 2. (Cont.) 

Species Specimen ID 

  

Reference 

Genbank accession number 

Other ID COI 16S 28S EF-1α CAD 

Pseudeurybata stigmatica JSS52479  This paper x x x n/a n/a 

Scipopus (Phaeopterina) sp. TAE095  Jackson et al. 2015 KM287312 n/a n/a n/a KM287273 

Scipopus sp. TAE111  Jackson et al. 2015 KM287314 n/a n/a n/a KM287275 

Scipopus sp. TAE112  Jackson et al. 2015 KM287313 n/a n/a n/a KM287274 

Taeniaptera lasciva TAE094  Jackson et al. 2015 KM287324 n/a n/a n/a KM287285 

Taeniaptera trivittata 2758  Gibson et al. 2010 HM062535 n/a HM062613 HM062662 HM062732 

Taeniaptera sp. JSS52482  This paper x x x x n/a 

Taeniaptera vulpes JSS26383 JSM5273 This paper x x x x x 
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Table 3. Primers used for PCR amplification, primers sequences and original references. 

Gene/Loci Primer Name Primer Sequence Published By 

COI-5' LCO1490 GGTCAACAAATCATAAAGATATTGG Folmer et al. 1994 

 COI-Dipt-2183R CCAAAAAATCARAATARRTGYTG Gibson et al. 2011 

    
COI-3' COI-Dipt-2183F CARCAYYTATTYTGATTTTTTGG Gibson et al. 2011 

 TL2-N-3014 (Pat) TCCATTGCACTAATCTGCCATATTA Simon et al. 1994 

    
16S 12727-12747(S) AATTTATTGCACTAATCTGCC Baker et al. 2001 

 13270-13290 (A) GCTGGAATGAATGGTTGGACG Baker et al. 2001 

    
28S-2 28S 1345-F (28S-Dipt-4534F) CCTATTCTCAAACTTTAAATGGG Gibson et al. 2011 

 28S 2073-R GGAACCGTATTCCCTTTCG SK-unpublished 

    
28S-3 28S 1835-F (aka 28S-Dipt-4997F) GGAGGACTGAAGTGGAGAAGG Gibson et al. 2011 

 28S 2456-R CTCAATCTTCAGAGCCAATCC SK-unpublished 

    
28S-5 28S 3631-F CTCGGCCTATCGATCCTTTTGG SK-unpublished 

 28S 4277-R (aka 28S-Dipt-7176R) CCACTTACAACACCTTGCC Gibson et al. 2011 

    
EF-1α EFIA-M46-1F-DIPT GAGGAAATNAARAARGAAG Gibson et al. 2011 

 rcM4 ACAGCVACKGTYTGYCTCATRTC Cho et al. 1995 

    
CAD 3 581F2 GGWGGWCAAACWGCWYTMAAYTGYGG Moulton & Wiegmann 2004 

  843R GCYTTYTGRAANGCYTCYTCRAA Moulton & Wiegmann 2004 



167 
 

Table 4. Gene partitioning scheme and best evolutionary model found in ModelFinder 

analyses. 

 

Gene/Partition  Evolutionary Model 

16S TIM+F+I+G4 

28S GTR+F+R3 

CAD part1 Blosum62+F+I+G4 

CAD part2 Blosum62+F+I+G4 

CAD part3 Blosum62+F+G4 

COI part1 mtART+F+I+G4 

COI part2 mtART+F+I+G4 

COI part3 mtART+F+I+G4 

EF-1alpha part1 Blosum62+F+G4 

EF-1alpha part2 VT+F+I+G4 

EF-1alpha part3 JTT+F+I+G4 
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4.2 FIGURES 

 

FIGURE 1. Maximum likelihood tree of 51 Taeniapterinae based on total concatenated 

data from at least 2 genes (ConcatenatedALLmin2 dataset). Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. Colours represent tribal classifications sensu Cresson (1938) and Aczél 

(1951): Blue=Taeniapterini, Yellow=Grallipezini/Rainieriini. Red arrow: 

Cardiacephala camptomera group 
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FIGURE 2. Strict consensus tree constructed from the two most parsimonious trees 

(Length=11552, Ci=36, Ri=43) of 51 Taeniapterinae based on total concatenated data 

from at least 2 genes (ConcatenatedALLmin2 dataset). Unique specimen identifiers are 

indicated following the taxon name. Colours represent tribal classifications sensu 

Cresson (1938) and Aczél (1951): Blue=Taeniapterini, Yellow=Grallipezini/Rainieriini. 

Red arrow: Cardiacephala camptomera group. 
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4.3 APPENDIX 

 
FIGURE A1. Maximum likelihood tree of 51 Taeniapterinae based on the total 

concatenated data from at least 2 genes, excluding 3rd position in codons of protein 

coding genes (ConcatenatedALLmin2 no 3rd codon positions dataset). Numbers on 

branches refer to bootstrap support (>50) and unique specimen identifiers are indicated 

following the taxon name. 
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FIGURE A2. Strict consensus tree constructed from the two most parsimonious trees 

(Length=9151, Ci=39, Ri=45) of 51 Taeniapterinae based on total concatenated data 

from at least 2 genes, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALLmin2 no 3rd codon positions dataset). Unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A3 (Part 1). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study (ConcatenatedALL 

dataset). Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 



173 
 

 

FIGURE A3 (Part 2). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study (ConcatenatedALL 

dataset). Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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 FIGURE A3 (Part 3). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study (ConcatenatedALL 

dataset). Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A3 (Part 4). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study (ConcatenatedALL 

dataset). Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. Red arrow: Cardiacephala 

camptomera group. 
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FIGURE A3 (Part 5). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study (ConcatenatedALL 

dataset). Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 



177 
 

 

FIGURE A3 (Part 6). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study (ConcatenatedALL 

dataset). Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A3 (Part 7). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study (ConcatenatedALL 

dataset). Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. Black arrow: 

Taeniaptera+Grallomyia+Hemichaeta clade, Green arrow: Cardiacephala setosa 

group, Red arrow: aliceae group. 
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FIGURE A3 (Part 8). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study (ConcatenatedALL 

dataset). Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. Red arrow: Cardiacephala clade. 
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FIGURE A4 (Part 1). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons of protein coding genes (ConcatenatedALL no 3rd codon positions dataset). 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A4 (Part 2). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons of protein coding genes (ConcatenatedALL no 3rd codon positions dataset). 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A4 (Part 3). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons of protein coding genes (ConcatenatedALL no 3rd codon positions dataset). 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A4 (Part 4). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons of protein coding genes (ConcatenatedALL no 3rd codon positions dataset). 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A4 (Part 5). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons of protein coding genes (ConcatenatedALL no 3rd codon positions dataset). 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A4 (Part 6). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons of protein coding genes (ConcatenatedALL no 3rd codon positions dataset). 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A4 (Part 7). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons of protein coding genes (ConcatenatedALL no 3rd codon positions dataset). 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A4 (Part 8). Maximum likelihood tree of all available data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons of protein coding genes (ConcatenatedALL no 3rd codon positions dataset). 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A5 (Part 1). Strict consensus tree (Length=23356, Ci=19, Ri=70) constructed 

from two most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study (ConcatenatedALL dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A5 (Part 2). Strict consensus tree (Length=23356, Ci=19, Ri=70) constructed 

from two most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study (ConcatenatedALL dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A5 (Part 3). Strict consensus tree (Length=23356, Ci=19, Ri=70) constructed 

from two most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study (ConcatenatedALL dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A5 (Part 4). Strict consensus tree (Length=23356, Ci=19, Ri=70) constructed 

from two most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study (ConcatenatedALL dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A5 (Part 5). Strict consensus tree (Length=23356, Ci=19, Ri=70) constructed 

from two most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study (ConcatenatedALL dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A5 (Part 6). Strict consensus tree (Length=23356, Ci=19, Ri=70) constructed 

from two most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study (ConcatenatedALL dataset). Unique specimen identifiers are 

indicated following the taxon name. 



194 
 

 

FIGURE A5 (Part 7). Strict consensus tree (Length=23356, Ci=19, Ri=70) constructed 

from two most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study (ConcatenatedALL dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A5 (Part 8). Strict consensus tree (Length=23356, Ci=19, Ri=70) constructed 

from two most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study (ConcatenatedALL dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A6 (Part 1). Strict consensus tree (Length=20499, Ci=18, Ri=71) constructed 

from three most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALL no 3rd codon positions dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A6 (Part 2). Strict consensus tree (Length=20499, Ci=18, Ri=71) constructed 

from three most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALL no 3rd codon positions dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A6 (Part 3). Strict consensus tree (Length=20499, Ci=18, Ri=71) constructed 

from three most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALL no 3rd codon positions dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A6 (Part 4). Strict consensus tree (Length=20499, Ci=18, Ri=71) constructed 

from three most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALL no 3rd codon positions dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A6 (Part 5). Strict consensus tree (Length=20499, Ci=18, Ri=71) constructed 

from three most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALL no 3rd codon positions dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A6 (Part 6). Strict consensus tree (Length=20499, Ci=18, Ri=71) constructed 

from three most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALL no 3rd codon positions dataset). Unique specimen identifiers are 

indicated following the taxon name. 
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FIGURE A6 (Part 7). Strict consensus tree (Length=20499, Ci=18, Ri=71) constructed 

from three most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALL no 3rd codon positions dataset). Unique specimen identifiers are 

indicated following the taxon name. 



203 
 

 

FIGURE A6 (Part 8). Strict consensus tree (Length=20499, Ci=18, Ri=71) constructed 

from three most parsimonious trees from BOLD dataset DS-H6YXZE8 and specimens 

sampled in this study, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALL no 3rd codon positions dataset). Unique specimen identifiers are 

indicated following the taxon name. 



204 
 

 

FIGURE A7. Maximum likelihood tree of 25 Taeniapterinae based on the total 

concatenated data from at least 4 genes (ConcatenatedALLmin4 dataset). Numbers on 

branches refer to bootstrap support (>50) and unique specimen identifiers are indicated 

following the taxon name. 
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FIGURE A8. Maximum likelihood tree of 25 Taeniapterinae based on the total 

concatenated data from at least 4 genes, excluding 3rd position in codons of protein 

coding genes (ConcatenatedALLmin4 no 3rd codon positions dataset). Numbers on 

branches refer to bootstrap support (>50) and unique specimen identifiers are indicated 

following the taxon name. 
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FIGURE A9. Most parsimonious tree (Length=6993, Ci=49, Ri=44) of 25 

Taeniapterinae based on the total concatenated data from at least 4 genes 

(ConcatenatedALLmin4 dataset). Unique specimen identifiers are indicated following 

the taxon name. 
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FIGURE A10. Strict consensus tree constructed from the two most parsimonious tree 

(Length=6732, Ci=47, Ri=46) of 25 Taeniapterinae based on the total concatenated data 

from at least 4 genes, excluding 3rd position in codons of protein coding genes 

(ConcatenatedALLmin4 no 3rd codon positions dataset). Unique specimen identifiers 

are indicated following the taxon name. 



208 
 

 

FIGURE A11. Maximum likelihood tree of 27 Taeniapterinae based on 16S data. 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A12. Strict consensus tree (Length=608, Ci=44, Ri=47) constructed from the 

two most parsimonious tree of 27 Taeniapterinae based on 16S data. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A13. Maximum likelihood tree of 31 Taeniapterinae based on 28S data. 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A14. Strict consensus tree (Length=1307, Ci=77, Ri=74) constructed from 

the two most parsimonious tree of 31 Taeniapterinae based on 28S data. Unique 

specimen identifiers are indicated following the taxon name. 
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FIGURE A15 (Part 1). Neighbour-Joining tree constructed from BOLD Barcode 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. Black arrow: Grallomyia and 

Taeniaptera placement. 
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FIGURE A15 (Part 2). Neighbour-Joining tree constructed from BOLD Barcode 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. Red arrow: Cardiacephala node. 
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FIGURE A15 (Part 3). Neighbour-Joining tree constructed from BOLD Barcode 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. Black arrow: Cardiacephala setosa 

group (as Plocoscelus), Red arrow: Paragrallomyia ss. placement. 
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FIGURE A15 (Part 4). Neighbour-Joining tree constructed from BOLD Barcode 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A15 (Part 5). Neighbour-Joining tree constructed from BOLD Barcode 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. Black arrow: Paragrallomyia aliceae 

group, Red arrow: Cardiacephala camptomera group. 
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FIGURE A15 (Part 6). Neighbour-Joining tree constructed from BOLD Barcode 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A15 (Part 7). Neighbour-Joining tree constructed from BOLD Barcode 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A15 (Part 8). Neighbour-Joining tree constructed from BOLD Barcode 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A16 (Part 1). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. 
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FIGURE A16 (Part 2). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. 
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FIGURE A16 (Part 3). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. 
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FIGURE A16 (Part 4). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. 
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FIGURE A16 (Part 5). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. 
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FIGURE A16 (Part 6). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. 
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FIGURE A16 (Part 7). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. 
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FIGURE A16 (Part 8). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on branches refer 

to bootstrap support (>50) and unique specimen identifiers are indicated following the 

taxon name. 
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FIGURE A17 (Part 1). Strict consensus tree (Length=13764, Ci=45, Ri=75) 

constructed from the two most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A17 (Part 2). Strict consensus tree (Length=13764, Ci=45, Ri=75) 

constructed from the two most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 



230 
 

 

FIGURE A17 (Part 3). Strict consensus tree (Length=13764, Ci=45, Ri=75) 

constructed from the two most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A17 (Part 4). Strict consensus tree (Length=13764, Ci=45, Ri=75) 

constructed from the two most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A17 (Part 5). Strict consensus tree (Length=13764, Ci=45, Ri=75) 

constructed from the two most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A17 (Part 6). Strict consensus tree (Length=13764, Ci=45, Ri=75) 

constructed from the two most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A17 (Part 7). Strict consensus tree (Length=13764, Ci=45, Ri=75) 

constructed from the two most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A17 (Part 8). Strict consensus tree (Length=13764, Ci=45, Ri=75) 

constructed from the two most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study. Unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A18 (Part 1). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A18 (Part 2). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A18 (Part 3). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A18 (Part 4). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A18 (Part 5). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 



241 
 

 

FIGURE A18 (Part 6). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A18 (Part 7). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A18 (Part 8). Maximum likelihood tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Numbers on branches refer to bootstrap support (>50) and unique specimen 

identifiers are indicated following the taxon name. 
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FIGURE A19 (Part 1). Strict consensus tree (Length=13701, Ci=42, Ri=74) 

constructed from the four most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Unique specimen identifiers are indicated following the taxon name. 
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FIGURE A19 (Part 2). Strict consensus tree (Length=13701, Ci=42, Ri=74) 

constructed from the four most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Unique specimen identifiers are indicated following the taxon name. 
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FIGURE A19 (Part 3). Strict consensus tree (Length=13701, Ci=42, Ri=74) 

constructed from the four most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Unique specimen identifiers are indicated following the taxon name. 
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FIGURE A19 (Part 4). Strict consensus tree (Length=13701, Ci=42, Ri=74) 

constructed from the four most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Unique specimen identifiers are indicated following the taxon name. 
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FIGURE A19 (Part 5). Strict consensus tree (Length=13701, Ci=42, Ri=74) 

constructed from the four most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Unique specimen identifiers are indicated following the taxon name.  
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FIGURE A19 (Part 6). Strict consensus tree (Length=13701, Ci=42, Ri=74) 

constructed from the four most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Unique specimen identifiers are indicated following the taxon name. 
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FIGURE A19 (Part 7). Strict consensus tree (Length=13701, Ci=42, Ri=74) 

constructed from the four most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Unique specimen identifiers are indicated following the taxon name. 
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FIGURE A19 (Part 8). Strict consensus tree (Length=13701, Ci=42, Ri=74) 

constructed from the four most parsimonious tree based on Barcode data from BOLD 

dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in 

codons. Unique specimen identifiers are indicated following the taxon name. 
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FIGURE A20. Maximum likelihood tree based on a restricted Barcode analysis from 

BOLD dataset DS-H6YXZE8 and specimens sampled in this study. Numbers on 

branches refer to bootstrap support (>50) and unique specimen identifiers are indicated 

following the taxon name. 
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FIGURE A21. Maximum likelihood tree based on a restricted Barcode analysis from 

BOLD dataset DS-H6YXZE8 and specimens sampled in this study, excluding 3rd 

position in codons. Numbers on branches refer to bootstrap support (>50) and unique 

specimen identifiers are indicated following the taxon name. 
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FIGURE A22. Most parsimonious tree (Length=2734, Ci=17, Ri=33) based on a 

restricted Barcode analysis from BOLD dataset DS-H6YXZE8 and specimens sampled 

in this study. Unique specimen identifiers are indicated following the taxon name. 

  



255 
 

 

FIGURE A23. Strict consensus tree (Length=366, Ci=18, Ri=51) constructed from the 

three most parsimonious tree based on a restricted Barcode analysis from BOLD dataset 

DS-H6YXZE8 and specimens sampled in this study, excluding 3rd position in codons. 

Unique specimen identifiers are indicated following the taxon name.  
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FIGURE A24. Maximum likelihood tree based on CAD data of 39 Taeniapterinae. 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A25. Maximum likelihood tree based on CAD data of 39 Taeniapterinae, 

excluding 3rd position in codons. Numbers on branches refer to bootstrap support (>50) 

and unique specimen identifiers are indicated following the taxon name. 
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FIGURE A26. Strict consensus tree (Length=3713, Ci=44, Ri=49) constructed from 

the four  most parsimonious tree based on CAD data of 39 Taeniapterinae. Unique 

specimen identifiers are indicated following the taxon name. 
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FIGURE A27. Strict consensus tree (Length=3499, Ci=42, Ri=49) constructed from 

the four  most parsimonious tree based on CAD data of 39 Taeniapterinae, excluding 

3rd position in codons. Unique specimen identifiers are indicated following the taxon 

name. 
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FIGURE A28. Maximum likelihood tree based on COI data of 54 Taeniapterinae. 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A29. Maximum likelihood tree based on COI data of 54 Taeniapterinae, 

excluding 3rd position in codons. Numbers on branches refer to bootstrap support (>50) 

and unique specimen identifiers are indicated following the taxon name.  
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FIGURE A30. Strict consensus tree (Length=5499, Ci=19, Ri=38) constructed from 

the two most parsimonious tree based on COI data of 54 Taeniapterinae. Unique 

specimen identifiers are indicated following the taxon name. 
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FIGURE A31. Strict consensus tree (Length=5044, Ci=19, Ri=38) constructed from 

the three most parsimonious tree based on COI data of 54 Taeniapterinae, excluding 3rd 

position in codons. Unique specimen identifiers are indicated following the taxon name. 
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FIGURE A32. Maximum likelihood tree based on EF1alpha data of 27 Taeniapterinae. 

Numbers on branches refer to bootstrap support (>50) and unique specimen identifiers 

are indicated following the taxon name. 
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FIGURE A33. Maximum likelihood tree based on EF1alpha data of 27 Taeniapterinae, 

excluding 3rd position in codons. Numbers on branches refer to bootstrap support (>50) 

and unique specimen identifiers are indicated following the taxon name. 
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FIGURE A34. Strict consensus tree (Length=580, Ci=49, Ri=59) constructed from the 

four most parsimonious tree based on EF1alpha data of 27 Taeniapterinae. Unique 

specimen identifiers are indicated following the taxon name. 
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FIGURE A35. Strict consensus tree (Length=560, Ci=49, Ri=58) constructed from the 

six most parsimonious tree based on EF1alpha data of 27 Taeniapterinae, excluding 3rd 

position in codons. Unique specimen identifiers are indicated following the taxon name. 
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CHAPTER 5: FINAL CONSIDERATIONS 

 

Generic definitions in the Taeniapterinae remain a challenge and the number of 

homoplastic characters is relatively high even in well defined groups such as 

Cardiacephala Macquart. A relative lack of suitable characters, probably resulting from 

rapid diversification and convergence on similar Hymenopteran models, also 

significantly contributed to the naming of paraphyletic assemblages by 20th Century 

authors.  

With the integration of morphological and molecular data in this thesis the 

classification of Micropezidae has improved, as now evidence shows that relationships 

among Taeniapterinae based on the length of the anal cell character are artificial, and 47 

more species are now recognizable and keyed. Generic definitions however, were only 

partially improved. While Cardiacephala was successfully redefined, Paragrallomyia 

and Taeniaptera mostly had their diagnoses refined, with only Taeniaptera presenting a 

synapomorphic character. The dearth of defining characters in Paragrallomyia was one 

of the main issues encountered during the course of this thesis, and here the genus 

remains supported only by molecular data. A conservative decision maintaining 

Paragrallomyia as a separate genus based on molecular data was the best solution to 

avoid unnecessary changes until a full revision is made. However, with the recognition 

of Paragrallomyia sensu stricto and its complexes a good basis for a future revision of 

the group is provided, as now the issues in this large group of highly similar species are 

more clear. 

The results of the morphological study in this thesis also increased the number of 

described species in each newly revised genus. In Cardiacephala Macquart, 15 species 

were newly described, almost doubling the size of the group to 31 species. Furthermore, 

a revision of five common species of the genus Paragrallomyia Hendel resulted in the 

description of a large complex of 17 species, leaving yet 29 unrevised names, 12 of 

which referring to species that do not belong in the genus. Also, some current species 

names including P. angulata (Loew, 1866), P. annulata (Fabricius, 1787), P. inornata 

(Hennig, 1934), P. gorgonae (Hennig, 1934), P. munda (Wulp, 1897), P. platycnema 

(Loew, 1866) and P. volens (Cresson, 1926), probably represent complexes of one or 

more undescribed species. Sampling and the availability of suitable Taeniapterinae 

specimens for molecular work was another concern, as for example, less than a quarter 

of Paragrallomyia species were revised or sequenced and relationships of the distinct 
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basal lineage of Cardiacephala (C. camptomera and C. setosa group) are still poorly 

known. 

 Overall, the thesis presented here redefines Cardiacephala, improves the 

diagnoses of Paragrallomyia and Taeniaptera, describes 27 new species and finally 

puts to rest the traditional tribal classifications within Taeniapterinae. There is still a lot 

to do in order to expand the results of this work into a broader context, as the number of 

poorly known genera in the subfamily is relatively high and includes other speciose 

groups such as Cliobata Enderlein, Grallipeza Rondani, Poecilotylus Hennig, Rainieria 

Rondani and Scipopus Enderlein. However, this thesis not only improved 

Taeniapterinae classification by dealing with two of the most common and largest 

Neotropical genera, Cardiacephala and Paragrallomyia, but also revealed a significant 

number of taxonomic issues in the group, providing guidance to future work on the 

resolution of the subfamily. 
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