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Myriophora is a near globally distributed species-rich genus whose members are 

parasitoids of toxic, chemically defended millipedes. Prior to this study, only eight 

species were described, little was known about how they interacted with millipedes, and 

no phylogenetic hypotheses of intrageneric relationships had been proposed, resulting in 

a wide range of available directions to pursue understanding the natural history of 

Myriophora. The approach taken here is primarily from a systematics standpoint of 

understanding species level diversity, distribution, and relationships, but with the intent 

of layering on data from field observations and experiments to not only increase basic 

biological knowledge of Myriophora but to also then inform and enhance the primary 

systematics goals. To make feasible taxonomic headway under the time constraint of a 

Ph.D. project, the taxonomic revision focused only on the New World taxa, resulting in 

the description of 57 new species, covering a geographic area from Argentina to Canada. 

Several experiments were carried out aimed at determining how Myriophora locate 

millipedes. After concluding that the secretions are used as the long-range cue for host-
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finding, individual components of the benzoquinone blend were tested for attractiveness, 

and it was found that of the two predominate quinone components in the defensive blend 

of juliform millipedes, 2-methoxy-3-methyl-1,4-benzoquinone alone attracts adult flies of 

both sexes, and that a combination of 2-methoxy-3-methyl-1,4-benzoquinone and 2-

methyl-1,4-benzoquinone increased attractiveness. Finally, to understand these findings 

in an evolutionary context, morphological and molecular character data were used to 

estimate the phylogeny of Myriophora. We find that the ancestral area of Myriophora is 

the New World and a single dispersal event to the Old World likely occurred via a 

Beringian connection before subsequently spreading to the Afrotropical Region. The 

ancestral host reconstructed for Myriophora is the benzoquinone-producing Juliformia, 

and this association has been conserved in the Old World clade. Species of Myriophora 

associated with the cyanide-producing millipedes are restricted to a single New World 

clade. 
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Introduction 

Phoridae are among the most biologically diverse clades of insects in terms of 

morphology and the wide range of dietary resources and hosts utilized (Disney 1994; 

Grimaldi and Engel 2005). Phorids are small, compact bodied flies generally a few 

millimeters in length and are colloquially referred to as "humpbacked flies" because of 

the shape of the thorax or "scuttle flies" due to the way they move. The world's smallest 

fly is a phorid with a body length of only 0.4 mm (Brown 2012), and some larger species 

may reach upwards of 6 mm in length. Sexual dimorphism is rampant within the family, 

and the inability to associate males and females has been a perennial source of taxonomic 

confusion. The convention is to taxonomically treat the sex with the most useful 

morphological features for species delimitation, with future intent to associate 

conspecifics when other sources of data become available. More rarely, males and 

females cannot be matched at the generic level, though this is mainly a problem in genera 

in which one sex, generally female, exhibits marked reduction of features, such as wings, 

color, and abdominal sclerotization. In the case of Myriophora, males are identifiable to 

the generic level, but it is the female oviscape that is morphologically diverse, providing 

diagnostic features for species level identification. 

Though fungivores and saprophages makeup a large proportion of phorid diversity, 

parasitism has evolved multiple times in the family (Feener and Brown 1997), and nearly 

half of the estimated 40,000 species may be parasitoids (Brown pers. comm. in Heraty 

2009). Taxa in the hymenopteran families Formicidae and Apidae are generally the most 

exploited by phorid flies, but the host range of Phoridae is extensive, as members of the 
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family have been recorded attacking over 31 insect families in seven orders, as well as 

annelids, molluscs, arachnids, and millipedes (reviewed in Disney 1994).  

Millipedes (Diplopoda) are an ancient and highly successful group of arthropods that 

originated in the Mid-Cambrian to Early Ordovician (Shelley and Golavatch 2011). Most 

millipede diversity stems from just four of the 12 orders (Julida, Spirobolida, 

Spirostreptida, and Polydesmida), and these account for approximately 80% of all known 

species (Sierwald and Bond 2007). The species in these orders are known for the 

chemical defenses that they secrete from ozopores found laterally along the body (Eisner 

et al. 1978; Shear 2015). Julida, Spirobolida, and Spirostreptida are members of the 

superorder Juliformia, and these millipedes produce a defensive secretion predominately 

composed of benzoquinones (Eisner et al. 1978; Shear 2015). The chemical profile is 

conserved among juliform millipedes and just two compounds, 2-methoxy-3-methyl-1,4-

benzoquinone and 2-methyl-1,4-benzoquinone, together usually account for over 90% of 

the chemical blend (Attygale et al. 1993; Deml and Huth 2000; Shear 2015). The 

compounds are stored in single internal sacs acting as reservoirs near the body wall until 

the millipede is harassed or threatened upon which they are released through the ozopores 

(reviewed in Shear 2015). In contrast, the composition of polydesmidan defensive 

secretions is much more variable among taxa and chemically diverse. The two 

compounds that are found in most polydesmidan secretions are hydrogen cyanide and 

benzaldehyde. These compounds, however, are not stored in the main reservoir. More 

benign precursors are stored, and when the millipede is harassed, these compounds move 
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through a valve to a chamber nearer the ozopore and react with enzymes, converting 

them to the final product before release (reviewed in Shear 2015). 

Likely due to these defensive compounds, though sturdy body form and concealment 

in soil and litter also provide protection, millipedes have few generalist insect enemies. 

Several taxa obligately prey on millipedes such as predatory phengodid beetles 

(Coleoptera: Phengodidae) (Eisner et al. 1998), ectrichodiine assassin bugs (Heteroptera: 

Reduviidae) (Forthman and Weirauch 2012), a few scarab beetles (Coleoptera: 

Scarabaeidae) (Cano 1998), and some ants (Hymenoptera: Formicidae) (Brown, W. 

1992; Dejean et al. 2001; Peeters and De Greef 2015). These predatory taxa possess 

specialized features that allows them to overcome millipede defense, and in the case of 

phengodids and ectrichodiines, inject paralytic enzymes deliverable through the 

mouthparts to overcome chemically defended prey that can be several times larger than 

themselves (Einser et al. 1998; Forthman and Weirauch 2012).  

As relatively large and long-lived arthropods, millipedes can host a range of parasites 

(Baker 1985). Differentiated from parasites, parasitoids feed on or inside a single host, 

and as a result of their development, kill the host (Eggleton and Belshaw 1992). The only 

true insect parasitoid known outside of Myriophora that attacks millipedes is 

Pelidnoptera nigripennis (F.) (Diptera: Sciomyzidae) (Bailey 1989; Vala et al. 1990). 

Eggs of this species are laid externally on the host. The larvae then move to the 

intersegmental membrane where they burrow and become partially encapsulated, with the 

exception of the anterior spiracles that are in contact with the air, as they feed on 

hemolymph. Four other taxa have been cited as parasitoids of millipedes: three species of 



 4 

flesh flies (Diptera: Sarcophagidae) (Pape 1990) and one species of muscid (Diptera: 

Muscidae) (Baker 1985). The in case of the former, they have been reared from 

millipedes but never actually observed attacking live, healthy hosts, and as such, are 

likely saprophagous. The single species of Enginia (Muscidae) thought to attack julid 

millipedes in Europe was likely the result of misidentification of P. nigripennis larvae 

(Bailey 1989). 

The parasitoid habit and species-richness render Myriophora a unique millipede-

associated taxon. In Chapter 1 of this study, the New World species have been revised 

based on the female sex, and the number of named species now stands at 65. Though the 

greatest diversity in terms of number of species and morphological characters is clearly in 

the New World, even from the small amount of material collected from Asia and Africa, 

it can be gleaned that the fauna of the Old World is geographically extensive and species 

rich. Chapter 2 is an overview of the natural history of Myriophora and provides results 

from recent fieldwork on the mechanisms of host location, host feeding, oviposition, and 

life history parameters. The primary finding in this chapter is that Myriophora use 2-

methoxy-3-methyl-1,4-benzoquinone and 2-methyl-1,4-benzoquinone to locate their 

millipede hosts. This is the first time benzoquinones have been reported as a host location 

cue for a parasitoid. The information on host associations and geographic distributions 

are examined in a phylogenetic framework in Chapter 3. Phylogenetic analyses show that 

the Old World species of Myriophora are monophyletic and render the New World 

species paraphyletic. Ancestral host reconstruction demonstrates that benzoquinone-

producing juliform millipedes were attacked by early Myriophora and that attraction to 
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benzoquinone millipedes is nearly universally conserved across the phylogeny. Attraction 

to polydesmidan millipedes evolved twice and is restricted to a small number of species 

in a single Neotropical clade. 
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Chapter 1 

Revision of the New World Species of the Millipede-Parasitic Genus Myriophora Brown 
(Diptera: Phoridae) 

 
 

(Names in the chapter have been published in Hash and Brown (2015) in Zootaxa. Do not 
cite this dissertation for nomenclatural purposes.) 

 
Abstract 

 
The New World species of the millipede-parasitic genus Myriophora Brown are revised. 

Sixty-five species based on the female sex are treated, mostly from the Neotropical 

Region. Of these, fifty-seven are new to science: Myriophora alexandrae sp. nov., 

Myriophora alienipennis sp. nov., Myriophora angustifascia sp. nov., Myriophora 

annetteae sp. nov., Myriophora annulata sp. nov., Myriophora bicuspidis sp. nov., 

Myriophora bilsae sp. nov., Myriophora bimaculata sp. nov., Myriophora borealis sp. 

nov., Myriophora brevitarsus sp. nov., Myriophora browni sp. nov. Hash, Myriophora 

brunneipleuron sp. nov., Myriophora communis sp. nov., Myriophora curvata sp. nov., 

Myriophora curvicacumen sp. nov., Myriophora dennisoni sp. nov., Myriophora discalis 

sp. nov., Myriophora diversa sp. nov., Myriophora dividida sp. nov., Myriophora 

dolionatis sp. nov., Myriophora flavicosta sp. nov., Myriophora fuscidorsum sp. nov., 

Myriophora gigantea sp. nov., Myriophora gobaleti sp. nov., Myriophora harwoodi sp. 

nov., Myriophora hebes sp. nov., Myriophora heratyi sp. nov., Myriophora 

inaequalisetarum sp. nov., Myriophora infirmata sp. nov., Myriophora jeffersoni sp. 

nov., Myriophora kerri sp. nov., Myriophora kungae sp. nov., Myriophora longisetarum 

sp. nov., Myriophora luteitergum sp. nov., Myriophora magnilabellum sp. nov., 

Myriophora misionesensis sp. nov., Myriophora nigra sp. nov., Myriophora nigralinea 
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sp. nov., Myriophora obscuritergum sp. nov., Myriophora pallida sp. nov., Myriophora 

parva sp. nov., Myriophora pectinata sp. nov., Myriophora perpendicularis sp. nov., 

Myriophora plana sp. nov., Myriophora porrasae sp. nov., Myriophora porrecta sp. nov., 

Myriophora reminatis sp. nov., Myriophora scopulata sp. nov., Myriophora simplex sp. 

nov., Myriophora sinesplendida sp. nov., Myriophora smithi sp. nov., Myriophora 

spicaphora sp. nov., Myriophora spicaticonus sp. nov., Myriophora tenuis sp. nov., 

Myriophora uruguaiensis sp. nov., Myriophora vancouverensis sp. nov., Myriophora 

wellsorum sp. nov. The first key to the species of Myriophora is provided. 
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Introduction 
 

 
The genus Myriophora Brown, 1992 is a species-rich group of millipede parasitoids 

that is found worldwide. Most diversity appears to be found in the New World tropics, 

but this may be due to the lack of comprehensive sampling in Old World regions. This 

revision deals exclusively with species only known from the New World and from the 

female sex. Males and females cannot currently be associated without collecting them in 

copula or without molecular sequence data. 

Myriophora has a confused taxonomic history. The genus contains some species that 

were originally described in Plastophora Brues, 1905. The type specimen of the genus, 

Plastophora beirne Brues was lost in the Hungarian revolution (Borgmeier 1963), and 

confusion over the generic limits has been an issue ever since (Colyer 1957). Though 

Borgmeier (1961) discussed the improbability that P. beirne was congeneric with other 

species of Plastophora, he continued to describe new species in the genus, while ignoring 

important features, such as wing vein R2+3, which is absent in P. beirne.  

Disney (1978) argued that the original concept of Plastophora, based on the absence 

of vein R2+3 and having a sclerotized oviscape (abdominal segment 7), was insufficient 

for maintaining the genus and subsequently moved all species of Plastophora to 

Megaselia, except for P. beirne, P. dubitata (Brues), and P. cornigera (Beyer), which 

lack vein R2+3. Disney (1986) later synonymized the three remaining species of 

Plastophora with Megaselia.  

Brown (1992) revisited the former species of Plastophora that were reclassified by 

Disney and erected the new genus Myriophora. Brown gave a clear diagnosis for the 
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genus: female oviscape strongly laterally compressed, longitudinally striated oviscape 

membrane, and sclerotized tergite and sternite; males with a distinct notch in both sides 

of the epandrium. Disney (1994) rejected the concept of Myriophora arguing that raising 

distinct, monophyletic groups to generic status that may have arisen within Megaselia 

would lead to nomenclatural confusion. But as Disney (1989) and Brown (1992) show, 

Megaselia is paraphyletic and poorly defined. Myriophora is recognized as a valid genus 

here based on the synapomorphies outlined in Brown (1992) and is further supported by 

on-going phylogenetic analyses of morphological and molecular character data (Hash et 

al. in prep.). Resolution of the Megaselia problem will only come about by carving the 

Megaselia grade into robust, diagnosable, monophyletic genera. 

 
Natural History 

 
The earliest accounts of phorid flies associated with and attacking millipedes were 

given by Banks (1911), Knab (1913), Picard (1930), Berland (1932), and Schmitz (1939), 

and it is now known that these flies belong to the genus Myriophora (Brown 1992). A 

comprehensive review of the natural history of Myriophora is beyond the scope of this 

paper, but fieldwork carried out during preparation of this revision has revealed new host 

associations with toxic, chemically defended millipedes and led to further field 

experiments aimed at understanding host location behavior and host use (Hash et al. in 

prep.). Within the descriptions section of this paper, hosts associations are given if known. 

Older documented associations with a centipede (Borgmeier 1961) and an opilionid 

(Borgmeier 1931) probably do not represent actual host records. No specimens have been 

reared from or observed actually attacking these groups, and several specialized phorid 
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parasitoids have occasionally been observed feeding on non-host carrion (JH, pers. obs.). 

Recent fieldwork using injured centipedes and opilionids as bait has not been successful 

in attracting Myriophora. The relationship between some species of Myriophora and 

army ants (Labidus spp. and Eciton spp.) is poorly understood. Myriophora infirmata, M. 

pabloi, and M. plana have been collected over army ant raids, but it is unknown if they 

attack them. J. Hash has observed M. communis over army raids actively attacking 

millipedes that were flushed out of the leaf litter. It is possible that other species of 

Myriophora follow army ants to find millipede hosts. 

 

Materials and Methods 
 

Species recognition is based on morphological structures in female Myriophora. The 

species concepts applied here are practical—based on morphological structures that 

demonstrate interspecific variation, little intraspecific variation, and congruence with 

other characters. Of the structures most useful for species delimitation, the oviscape 

contains a wealth of diversity of form and shape across the genus, albeit these forms are 

complex and difficult to verbally describe. Therefore, color and SEM images of these 

structures are provided for each species. Other characters such as color and setal patterns 

and distribution are further used. Species descriptions have changed dramatically over the 

past century, in large part due to the increase in available imaging equipment. The 

lengthy descriptions of the early 20th century contain many characters that are not useful 

for identification and also many other characters that can now be more accurately 

represented with photographs. We follow the current trend in phorid taxonomy of 
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minimizing text to what is necessary for identification (e.g. Brown & Kung 2010) and 

providing supplementary images (e.g. Hartop & Brown 2014) but keeping short, natural 

language descriptions. Where possible, habitus images, images of the oviscape, and wing 

images are given for each species, and these are complemented by yet more images for 

the identification key. To more accurately define some of the more important 

morphological features used in the species descriptions, a table of selected characters and 

states is given (Table 1), along with plates to illustrate these (Figs 21.1–21.24). 

The vast majority of specimens examined were from the Natural History Museum of 

Los Angeles County, Los Angeles, California, USA (LACM), where a remarkable 

collection focused on Neotropical Region Phoridae has been constructed through a series 

of National Science Foundation grants awarded to B.V. Brown. Additional material was 

examined from the following museums: American Museum of Natural History, New 

York, USA (AMNH), University of California Riverside Entomology Research Museum, 

Riverside, USA (UCRC), Instituto Nacional de Bioversidad, Heredia, Costa Rica (INBC), 

Entomology Department, Museum of Comparative Zoology, Harvard University, 

Cambridge, Massachusetts, USA (MCZC), Museu de Zoologia, Universidade de São 

Paulo, São Paulo, Brazil (MZSP), United States National Museum, Smithsonian 

Institution, Washington, DC, USA (USNM), and Milwaukee Public Museum, Milwaukee, 

Wisconsin, USA (MCPM). Unless otherwise noted, specimens are deposited in the 

LACM. 
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Morphological terminology follows the Manual of Central American Diptera (Cumming 

and Wood 2009; Brown 2010). 

All specimens are housed at LACM unless specifically noted in Material Examined 

section. Material Examined sections were produced using AutoMatEx (Brown 2013) 

from specimen data stored in the LACM's FileMaker® Pro (FileMaker Inc.) database. A 

spreadsheet of the material examined with unique specimen identifiers (USI) is available 

at http://dx.doi.org/10.5061/dryad.q7810 . 

 

Species Descriptions 

Only preliminary phylogenetic analyses using a limited number of taxa and small set 

of morphological and molecular characters have been completed (Hash et al. in prep.), 

and proposing species groups at this time is premature, though it is likely that some 

species near one another in the key are closely related. Species known from outside the 

New World or species known only from the male sex are not included here. Old World 

species include M. audreyae (Disney), M. elongata (Wood), and M. equitans (Schmitz). 

The monobasic genus known only from Africa, Ritchiephora, (R. diplopodae Disney & 

Ritchie 1997) is a probable junior synonym of Myriophora based on shared 

morphological features with Myriophora, and the type specimens were reared from a 

millipede. Species known only from males in the New World include M. brevicornis 

(Borgmeier), M. lutea (Borgmeier), and M. sinuosa (Borgmeier) (Brown 2011).  

Two other species not included in this revision are M. gracilis (Borgmeier) and M. 

infumata (Borgmeier). Myriophora gracilis was a new combination proposed by Brown 
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(1992). Examination of this species shows that it belongs to an as yet undescribed genus 

with a modified antenna and oviscape that clearly distinguish it from Myriophora. There 

are an estimated 40 species in this undescribed genus that merits treatment in a future 

taxonomic revision. None of them have been collected on millipedes or possess Dufour's 

crop mechanism, their putative male counterparts have no epandrial notch, and molecular 

phylogenetic analyses (unpublished) place members of this clade outside of Myriophora. 

Myriophora infumata was also a new combination proposed by Brown (1992). Brown 

stated that the female holotype of this species was examined (probable typographic error), 

yet only a male holotype for this specimen exists. We reexamined the male, and it does 

not belong in Myriophora.   

 

Genus Myriophora Brown 1992 

Type species: Myriophora aequaliseta (Borgmeier), designated by Brown (1992). 

Diagnosis. Frons with 4-4-4 arrangement of setae (Figs 21.1, 21.2, 21.4); scutellum with 

2 pairs of setae (Figs 21.15–21.17); wings present; vein R2+3 present (Fig. 21.19); 

abdominal tergite 2 with strong setae on lateral margin (Fig. 8.7). Female. Intersegmental 

membrane between abdominal segments 6 and 7 longitudinally striate (Fig. 18.10); 

segment 7 (oviscape) elongate, laterally compressed, with strongly sclerotized sternite 

and tergite and mostly retracted at rest; oviscape membrane longitudinally striated 

(Fig.18.10); Dufour's crop mechanism present. Male. Epandrium with distinctive notch in 

both sides on the posterior margin (Brown 2010, fig. 69). 
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Myriophora aequaliseta (Borgmeier) 

(Figs 1.1, 9.1, 15.1, 21.15, 23.1) 

Plastophora aequaliseta Borgmeier 1963: 145, fig. 158. 

Megaselia aequaliseta: Disney 1978: 318 (new combination). 

Myriophora aequaliseta: Brown 1992: 78 (new combination and type species designation). 

Diagnosis. Female. Myriophora aequaliseta is recognized by the dark brown body color, 

yellow halter (Fig. 1.1), and long costal setae (Fig. 9.1). It is similar to M. 

vancouverensis, but the oviscape sclerites are much shallower, only slightly extending 

over the lateral face of the oviscape.  

Distribution. United States Pacific coast from southern California to British Columbia, 

Canada. 

Host. M. aequaliseta has been collected on injured Hiltonius sp. (Spirobolida: 

Spirobolidae) and unidentified Atopetholidae (Spirobolida). 

Material Examined. Holotype: !, USA: Washington: Mt. Baker, Nooksack River, 11.viii.1925, A.L. 

Melander (USNM). CANADA: British Columbia: Skihist Provincial Park, 50.26°N, 121.5°W, 1!, 

4.vii.1986, B.V. Brown, Malaise trap , Upper Carmanah Valley, 48.73°N, 124.62°W, 1!, 31.vii-

11.viii.1991, N. Winchester, Malaise trap FF 5. USA: California: 20km W Bridgeport, 2300m, 1!, 16-

25.vi.1986, T. Spanton, B. Brown, FIT, Topanga Canyon, 34.08°N, 118.59°W, 1!, 31.i-18.ii.1994, B. 

Brown, G. Hendler, Malaise trap , Upper Winter Creek Trail (SAHC cabin), 34.21°N, 118.04°W, 1!, 

30.iii.1997, B. Brown, G. Kung, injured millipede, Walker Ranch, Placerita Canyon, 34.38°N, 118.44°W, 

1!, 1.iii.1999, B. Brown, I. Swift, Malaise trap , 1!, 20.vi-21.vii.1999, B. Brown, I. Swift, Malaise trap , 

2!, 7.i.2000, B. Brown, I. Swift, Malaise trap, 1!, 7.x.1999, B. Brown, I. Swift, Malaise trap; 

Washington: Queets River Road, Olympic National Park, 47.55°N, 124.2°W, 1!, 22-24.vi.1987, B.V. 
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Brown, Malaise trap , Quinalt Lake Road, Olympic National Park, 47.50°N, 123.81°W, 5!, 22-24.vi.1987, 

B.V. Brown, Malaise trap. 

 

Myriophora alexandrae sp. nov. 

(Figs 1.2, 9.2, 15.2) 

Diagnosis. Female. This species has an elongated, tube-like oviscape with membrane 

striations that turn approximately 90° from the proximal to distal end (Fig. 15.2), similar 

to M. communis. It differs from M. communis in having brown body color (Fig. 1.2), a 

shorter oviscape sternite, and wings that are as long as the body (avg. WL/BL 1.04). 

During preservation, the oviscape often dramatically curls anteriorly from its natural 

position. 

Description. Female (Fig. 1.2). Body length 1.54–1.93 mm. Head: Frons dark brown, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the 

length of upper pair; upper supra-antennals originate even with lower interfrontal setae. 

First flagellomere brown, rounded under arista. Palpus yellow, slightly inflated. Labrum 

small, weakly developed. Labellum normal sized. Thorax: Scutum brown. Scutellum 

brown. Anterior scutellar setae near equal in length to posterior pair. Pleuron light brown; 

anepisternum with setulae and one large seta. Forefemur light brown. Midfemur light 

brown. Hind femur light brown. Wing length 1.4–1.96 mm (Fig. 9.2); costal vein normal; 

costal length 0.7–0.95 mm; mean costal ratio 0.48. Knob of halter brown. Abdomen: 

Tergites 1 and 2 dark brown; tergite 2 with strong, distinct setae on lateral margin. 

Tergite 5 dark brown; posterior setae on tergite 5 short. Tergite 6 rectangular to slightly 

narrowing posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. 
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Venter of abdomen with sparse short setae. Oviscape (Fig. 15.2) weakly laterally 

compressed, thin, elongated and slightly curved anteriorly; tergite much longer than 

sternite; sclerites dark brown; membrane brown. 

Distribution. Southwestern United States. 

Host. Hiltonius sp. (Spirobolidae) and unidentified Atopetholidae (Spirobolida). 

Etymology. Named after Hash's wife, Christa Alexandra Hash, for her support of his 

research over the years and for help collecting specimens of this species and its host data. 

Holotype. ! USA: California: Walker Ranch, Placerita Canyon, 34.38°N, 118.44°W, 2-16.x.1998, B. 

Brown, I. Swift, Malaise trap [LACM ENT 133887]. 

Paratypes. 6!, same as holotype [LACM ENT 133918, 133914, 133876, 133873, 133857, 133897]. 

Other Material Examined. USA: Arizona: 18.5 km W Portal Basin Trail, 1!, 8-10.vii.1987, B. 

Brown, Malaise trap, Ash Canyon, 0.5mi W Hwy 92, 31.39°N, 110.24°W, 1550m, 3!, 1-11.xi.1993, N. 

McFarland, Malaise trap, 1!, 13-22.ix.1993, N. McFarland, Malaise trap , 1!, 24.ix-5.x.1993, N. 

McFarland, Malaise trap, Basin Trail, 18.5km W Portal, 31.89°N, 109.23°W, 1950m, 2!, 7-10.vi.1986, 

B.V. Brown, Malaise trap, Patagonia, 31.53°N, 110.77°W, 1!, 19.xi.1994, B. Brown, E. Wilk, Malaise 

trap, 1!, 26.xi.1993, B. Brown, E. Wilk, Malaise trap, Peppersauce Campground, 32.54°N, 110.71°W, 

1433m, 15!, J. O'Hara, Malaise trap, Ramsey Canyon, 12.5km S Sierra Vista, 31.43°N, 110.31°W, 1700m, 

3!, 9.vii.1987, B.V. Brown, Malaise trap; California: 1.5km E Tuolumne, 37.95°N, 120.2°W, 750m, 1!, 

15-26.vi.1986, T. G. Spanton, FIT , 25km W Redding, 40.57°N, 122.72°W, 1!, 27-30.vi.1986, B. 

Brown,T. Spanton, Malaise trap , 6km NE Tuolumne, River Ranch Campground, 37.99°N, 120.17°W, 

750m, 1!, 22-26.vi.1986, B.V. Brown, Malaise trap, Charmlee Park, 34.05°N, 118.88°W, 396m, 2!, 6-

13.vii.1996, B.V. Brown, Malaise trap, Topanga Canyon, 34.08°N, 118.59°W, 2!, 1.xi-17.xii.1994, B. 

Brown, G. Hendler, Malaise trap , 1!, 22.iii-11.iv.1995, B. Brown, G. Hendler, Malaise trap , 2!, 7-

24.iii.1994, B. Brown, G. Hendler, Malaise trap, Walker Ranch, Placerita Canyon, 34.38°N, 118.44°W, 

1!, 16-28.x.1998, B. Brown, I. Swift, Malaise trap, 5!, 20.vi-21.vii.1999, B. Brown, I. Swift, Malaise 
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trap, 1!, 20.vi.1999, B. Brown, I. Swift, Malaise trap, 1!, 29.ix.1998, B. Brown, I. Swift, Malaise trap, 

3!, 7.i.2000, B. Brown, I. Swift, Malaise trap , 5!, 7.x.1999, B. Brown, I. Swift, Malaise trap; New 

Mexico: 2.4km W Luna, 33.82°N, 108.98°W, 2300m, 10!, 7-8.vii.1987, B.V. Brown, yellow pan traps , 

Cherry Creek, 32.91°N, 108.22°W, 2250m, 1!, 16.ix.1994, J. O'Hara, Malaise trap. 

 

Myriophora alienipennis sp. nov. 

(Figs 1.3, 9.3, 15.3, 21.1, 21.12) 

Diagnosis. Female. This species is recognized by the combination the thickened costal 

vein, short A1 + CuA2 vein that ends before reaching the wing margin (Fig. 9.3), the dark 

brown abdominal tergites, and the trapezoidal-shaped abdominal tergite 6. 

Description. Female (Fig. 1.3). Body length 2.1-2.6 mm. Head: Frons dusky yellow, 

with 1 pair of supra-antennal setae; supra-antennals originate above lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky 

yellow. Scutellum dusky yellow. Anterior scutellar setae about 3/4 of the length of 

posterior pair. Pleuron yellow; anepisternum with a few setulae. Forefemur yellow. 

Midfemur yellow. Hind femur yellow. Wing length 2.03–2.63 mm (Fig. 9.3); costal vein 

inflated; costal length 1.44–1.96 mm; mean costal ratio 0.74. Knob of halter brown. 

Abdomen: Tergites 1 and 2 dark brown; tergite 2 without strong, distinct setae on lateral 

margin. Tergite 5 dark brown; posterior setae on tergite 5 short. Tergite 6 greatly 

narrowed posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. 

Venter of abdomen with sparse, long setae. Oviscape (Fig. 15.3) weakly laterally 

compressed, with conspicuous setae apically on membrane and sclerites; division 
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between membrane and sclerites clearly defined; sclerites light brown; membrane dusky 

yellow with distinct, brown striations. 

Distribution. Known from Amazonas, Colombia. 

Host. Collected on unidentified injured millipedes. 

Etymology. A noun from Latin meaning "strange wing" referring to the odd wing 

venation exhibited by this species.   

Holotype. !, COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 

30.viii.1997, B. Brown, G. Kung, injured millipede [LACM ENT 102050] (IAVH). 

Paratypes. COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 1!, 

30.viii.1997, B. Brown, G. Kung, injured millipede [LACM ENT 102059], San Martin, PNN Amacayacu, 

3.77°S, 70.3°W, 1!, 24.iii-3.iv.2000, B. Amado, CAP-83, Malaise trap #2 [LACM ENT 129188]. 

 

Myriophora anacleti (Borgmeier) 

(Fig. 1.4) 

Macrocerides anacleti Borgmeier 1969: 77, figs 57-60. 

Myriophora anacleti: Brown 2011: 698 (new combination). 

Distribution. Southeastern Brazil. 

Host. Unknown. 

Material Examined. Image of Paratype: !, BRAZIL: Paraná: Curitiba, v.1926, Anaclet 

Wiltuschnig. (MZSP). 

Discussion. Unfortunately, type material for M. anacleti was not examined, and a reliable 

diagnosis cannot be made at this time. Based on the description given by Borgmeier 

(1969) and the features visible in the paratype image, the combination of small anterior 
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scutellar setae, setulae of uniform length on the anepisternum, a slightly pointed third 

antennal segment, and geographic range of southern Brazil, it is reasonable that M. 

anacleti is a distinct species from the others treated herein. Furthermore, based on the 

description and remarks of Borgmeier (1969: 76–78), M. anacleti and M. brevicornis 

may not be separate species, as he states that "perhaps [M. brevicornis] is only an insular 

race or subspecies of anacleti." Myriophora brevicornis is known only from the male sex, 

and this potential synonymy can be explored when a revision of the males of Myriophora 

becomes feasible. 

 

Myriophora angustifascia sp. nov. 

(Figs 1.5, 9.4, 15.4, 21.2, 21.3, 22.3) 

Diagnosis. Female. The brown anterior portion of the abdomen strongly contrasts the 

yellow-white posterior (Fig. 1.5), and this species is distinguished from other species 

with contrasting abdomens by the long and narrow abdominal tergite 6 (Fig. 22.3).  

Description. Female (Fig. 1.5). Body length 2.24–2.91 mm. Head: Frons yellow-brown, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 of 

the length of upper pair; upper supra-antennals originate even with lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow-brown, 

normal sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum 

brown. Scutellum brown. Anterior scutellar setae less than 1/2 length of posterior pair. 

Pleuron light yellow; anepisternum with setulae and one large seta. Forefemur yellow. 

Midfemur yellow. Hind femur yellow with a brown patch distally on anterior surface. 
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Wing length 2.14–2.66 mm (Fig. 9.4); costal vein normal; costal length 1.26–1.65 mm; 

mean costal ratio 0.61. Knob of halter light brown. Abdomen: Tergites 1 and 2 dark 

brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 yellow; posterior 

setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly and is approximately six 

times longer than wide; posterodorsal setae on segment 6 equal in length to 

posteroventral setae. Venter of abdomen with sparse short setae. Oviscape (Fig. 15.4) 

strongly laterally compressed, with densely setose sternite; sternite slightly, curved 

dorsally in center; membrane striae very wide and brown in distal half. 

Distribution. Costa Rica, Colombia, Ecuador, French Guiana, and northern Brazil. 

Host. Collected on unidentified spirobolidan millipedes. 

Etymology. A noun from Latin meaning "narrow strip" referring the long, thin 6th 

abdominal tergite.  

Holotype. !, ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 13-23.iv.1994, P. Hibbs, 

Malaise trap [LACM ENT 037522]. 

Paratypes. 5!, same as holotype [LACM ENT 037561, 037637, 037640, 037642, 037653]. 

Other Material Examined. BRAZIL: Pará: Belem, 1.45°S, 48.48°W, 6!, i-iii.1970, T. Aitken, 

castor oil trap. COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 1!, 

12-19.vi.2000, A. Parente, CAP-702, Malaise trap, 2!, 19.xi-3.xii.2001, D. Chota, CAP-2768, Malaise 

trap, 2!, 2-11.iv.2000, A. Parente, CAP-101, Malaise trap #2, 1!, 8-12.iii.2000, M. Sharkey, total sweep 

sample, 1!, 9-12.iii.2000, B. Brown, G. Kung, M. Sharkey, Malaise trap #12, San Martin, PNN 

Amacayacu, 3.77°S, 70.3°W, 1!, 16-24.ix.2000, B. Amado, CAP-840, Malaise trap, 3!, 24.iii-3.iv.2000, 

B. Amado, CAP-83, Malaise trap #2, 1!, 24.ix.-2.x.2000, B. Amado, CAP-883, Malaise trap #3, 1!, 3-

11.xi.2000, B. Amado, CAP-1313, Malaise trap; Cauca: Isla Gorgona, 2.97°N, 78.18°W, 7!, 1.iii.2000, B. 

Brown, G. Kung, injured millipedes, PNN Gorgona, Mancora, 2.97°N, 78.18°W, 60m, 3!, 24.iii-8.iv.2000, 



 23 

R. Duque, Malaise trap, CAP-52; Meta: PNN Macarena, Caño Curia, 3.35°N, 73.93°W, 460m, 1!, 13-

30.ix.2004, W. Villalba, CAP-5064, Malaise trap; Vaupés: Est. Biol. Mosiro-Itajura (Caparú), Cent. Amb, 

1.07°N, 69.05°W, 60m, 1!, 17-24.xi.2003, CAP-4436, Malaise trap; Vichada: PNN El Tuparro, 5.35°N, 

67.86°W, 2!, 15.vi.2000, G. Kung, injured millipede. COSTA RICA: Heredia: La Selva Biological 

Station, 10.43°N, 84.02°W, 40m, 1!, 18.iii.1999, ALAS, Light L/12/599 (INBC). ECUADOR: Los Rios: 

Rio Palenque Science Center, 0.6°S, 79.35°W, 180m, 2!, 29.iv-5.v.1987, B. Brown, L. Coote, Malaise 

trap; Napo: Tiputini Station, 0.67°S, 76.25°W, 1!, 28-30.vi.1998, E. Holscher, C. Carter, Malaise trap, 

Yasuni Biological Research Station, 0.67°S, 76.39°W, 220m, 2!, 3-20.xi.1998, T. Pape, B. Viklund, 

Malaise trap; Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 2!, 13-25.vii.1994, P. Hibbs, Malaise trap, 

2!, 24.v-3.vi.1994, P. Hibbs, Malaise trap, 5!, 3-13.iv.1994, P. Hibbs, Malaise trap, 6!, 4-14.iii.1994, P. 

Hibbs, Malaise trap. FRENCH GUIANA: Saint-Laurent-du-Maroni: Boeuf Morte, 3.65°N, 53.22°W, 

5!, 28.iv.1996, A. Berkov, ex. dead millipede. 

 

Myriophora annetteae sp. nov. 

(Figs 1.6, 9.5, 15.5) 

Diagnosis. Female. This species is distinguished by the long setae on the posterior 

margin of abdominal tergite 5 (e.g. 22.1) and the pair of long, upturned setae on the 

posteroventral margin of abdominal segment 6 (Fig. 1.6). 

Description. Female (Fig. 1.6). Body length 1.96–2.77 mm. Head: Frons dusky yellow, 

with 1 pair of supra-antennal setae; supra-antennals originate above lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky 

yellow. Scutellum dusky yellow. Anterior scutellar setae about 3/4 length of posterior 

pair. Pleuron yellow; anepisternum with a few setulae. Forefemur yellow. Midfemur 



 24 

yellow. Hind femur yellow. Wing length 1.68–2.49 mm (Fig. 9.5); costal vein normal; 

costal length 1.05–1.44 mm; mean costal ratio 0.62. Knob of halter light brown. 

Abdomen: Tergites 1 and 2 contrasting, yellow anteriorly, brown posteriorly; tergite 2 

with strong, distinct setae on lateral margin. Tergite 5 contrasting, yellow anteriorly, 

brown posteriorly; posterior setae on tergite 5 long. Tergite 6 rectangular to slightly 

narrowing posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. 

Venter of abdomen with sparse, short setae. Oviscape (Fig. 15.5) strongly laterally 

compressed, with only minute setulae; tergite twice as long as sternite and saddle-shaped, 

curving ventrally in center; sclerites brown; membrane light brown. 

Distribution. Costa Rica to Ecuador. 

Host. Myriophora annetteae has been collected from both cyanogenic aphelidesmid 

(Polydesmida) and benzoquinone-producing spirobolidan millipedes. 

Etymology. Named for Hash's mother, Janet Annette Hash, for support of his work, 

including support for fieldwork in Costa Rica that led to understanding more about the 

biology of this species. 

Holotype. !, COSTA RICA: Puntarenas: 3km SW Rincon, 8.68°N, 83.48°W, 10m, ix-xi.1989, P. 

Hanson, Malaise trap [LACM ENT 048811]. 

Paratypes. COLOMBIA: Magdalena: PNN Tayrona, Cañaveral, 11.33°N, 74.03°W, 50m, 2!, 29.ix-

17.x.2000, R. Henriquez, CAP-791, Malaise trap [LACM ENT 154094, 154130], PNN Tayrona, Zaino, 

11.33°N, 74.03°W, 50m, 1!, 14-30.viii.2000, R. Henriquez, CAP-564, Malaise trap [LACM ENT 

129387]. COSTA RICA: Puntarenas: 3km SW Rincon, 8.68°N, 83.48°W, 10m, 1!, ix-xi.1989, P. 

Hanson, Malaise trap [LACM ENT 048811]. ECUADOR: Pichincha: Maquipucuna Biological Reserve, 

0.12°N, 78.63°W, 1300m, 2!, 3.v.1996, B.V. Brown, injured millipede [LACM ENT 025333, 025340]. 
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Myriophora annulata sp. nov. 

(Figs 1.7, 9.6, 15.6, 22.5, 23.2) 

Diagnosis. Female. This species is distinguished by the extremely elongate oviscape 

turned down at the apex, with short setulae on the lateral margin of the sternite (Fig. 

23.2), and by the strong setae ventrally and laterally on the abdomen with well-defined 

sockets at the base (Fig. 22.5). 

Description. Female (Fig. 1.7). Body length 2.0–2.56 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the 

length of upper pair; upper supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow-brown, rounded under arista. Palpus yellow-brown, normal 

sized. Labrum normal sized. Labellum normal sized. Thorax: Scutum light brown. 

Scutellum light brown. Anterior scutellar setae about 3/4 the length of posterior pair. 

Pleuron dusky yellow; anepisternum with setulae and one large seta. Forefemur yellow. 

Midfemur yellow. Hind femur yellow with brown patch distally on anterior surface. 

Wing length 2.1–2.52 mm (Fig. 9.6); costal vein normal; costal length 1.09–1.44 mm; 

mean costal ratio 0.54. Knob of halter brown. Abdomen: Tergites 1 and 2 light brown; 

tergite 2 with strong, distinct setae on lateral margin. Tergite 5 light brown; posterior 

setae on tergite 5 short. Tergite 6 rectangular to slightly narrowing posteriorly; 

posterodorsal setae on segment 6 equal in length to posteroventral setae. Venter of 

abdomen with dense, short setae. Oviscape (Fig. 15.6) strongly laterally compressed; 

arcuate, turning down ventrally at apex; membrane striations wide near base and 

becoming more compressed distally (Fig. 23.2); sclerites brown; membrane brown. 
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Distribution. Costa Rica. 

Host. Unknown. 

Etymology. An adjective from Latin meaning "ringed" for the distinct, round sockets 

around the base of the ventral and lateral abdominal setae. 

Holotype. !, COSTA RICA: San José: Zurquí de Moravia, 10.05°N, 84.02°W, 1600m, 1-15.vi.1993, 

P. Hanson, Malaise trap [LACM ENT 053041]. 

Paratypes.  2!, same as holotype, i.1989, [LACM ENT 046023, 046006], 3!, same as holotype, i.1996, 

[LACM ENT 078634, 078677, 114774]. 

Other Material Examined. COSTA RICA: Cartago: La Cangreja, 9.80°N, 83.97°W, 1950m, 1!, 

vi-vii.1992, P. Hanson, Malaise trap; Heredia: 6km ENE Vara Blanca, 10.18°N, 84.12°W, 2000m, 1!, 

21.iv.2002, ALAS, Malaise trap 20/M/17/097, Refugio 2000m, near Vara Blanca, 10.18°N, 84.11°W, 

2000m, 1!, 10.iii.2002, ALAS, Malaise trap 20/M/17/037, 1!, 21.ii.2002, ALAS, Malaise trap 

20/M/17/017, 1!, 23.iii.2002, ALAS, Malaise trap 20/M/17/057, 1!, 9.iv.2002, ALAS, Malaise trap 

20/M/09/069, 1!, 9.iv.2002, ALAS, Malaise trap 20/M/11/071; Limon: Pacuarito, 10.11°N, 83.46°W, 

300m, 1!, 23-26.viii.1996, Gustafsson et al., Malaise trap; Puntarenas: Las Alturas, 8.95°N, 82.83°W, 

1500m, 3!, i-iii.1995, P. Hanson, Malaise trap; San José: 6km N San Gerardo, 9.55°N, 83.8°W, 2800m, 

1!, i.1993, P. Hanson, Malaise trap, 1!, vi.1992, P. Hanson, Malaise trap, 1!, viii.1992, P. Hanson, 

Malaise trap, 1!, x.1992, P. Hanson, Malaise trap, 2!, xii.1992, P. Hanson, Malaise trap, Zurquí de 

Moravia, 10.05°N, 84.02°W, 1600m, 2!, i.1996, P. Hanson, Malaise trap, 1!, ii.1994, P. Hanson, Malaise 

trap, 3!, iii-iv.1993, P. Hanson, Malaise trap, 2!, iii.1989, P. Hanson, Malaise trap, 2!, iv.1995, P. 

Hanson, Malaise trap, 4!, ix-x.1990, P. Hanson, Malaise trap, 2!, ix-x.1993, P. Hanson, Malaise trap, 3!, 

v.1995, P. Hanson, Malaise trap, 2!, vi.1992, P. Hanson, Malaise trap, 3!, vi.1995, P. Hanson, Malaise 

trap, 1!, vii.1990, P. Hanson, Malaise trap, 2!, vii.1991, P. Hanson, Malaise trap, 2!, x-xii.1990, P. 

Hanson, Malaise trap, 2!, x.1995, P. Hanson, Malaise trap. 
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Myriophora bicuspidis sp. nov. 

(Figs 1.8, 9.7, 15.7, 22.11) 

Diagnosis. Female. Myriophora bicuspidis is easily recognized by the oviscape sternite 

that extends slightly beyond the margin of the oviscape membrane and bears two small, 

sharp, divergent projections (Fig. 22.11). 

Description. Female (Fig. 1.8). Body length 2.14–2.98 mm. Head: Frons yellow, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the length 

of upper pair; upper supra-antennals originate even with lower interfrontal setae. First 

flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum light brown. Scutellum 

light brown. Anterior scutellar setae less than 1/2 the length of posterior pair. Pleuron 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow, with brown patch distally on anterior surface. Wing length 

2.0–2.31 mm (Fig. 9.7); costal vein normal; costal length 1.12–1.4 mm; mean costal ratio 

0.59. Knob of halter light brown. Abdomen: Tergites 1 and 2 brown or sometimes yellow 

with brown lateral margins; tergite 2 with strong, distinct setae on lateral margin. Tergite 

5 yellow with brown lateral margins; posterior setae on tergite 5 short. Tergite 6 greatly 

narrowed posteriorly; posterodorsal setae on segment 6 equal in length to posteroventral 

setae. Venter of abdomen with sparse short setae. Oviscape (Fig. 15.7) strongly laterally 

compressed; sternite extends beyond the apex of the membrane and bears two small, 

diverging, points (Fig. 22.11); division between membrane and sclerites clearly defined; 

sclerites brown, membrane brown. 



 28 

Distribution. Northern South America. 

Host. Collected on an unidentified injured millipede. 

Etymology. A noun from Latin for "two points" referring to the two small points on the 

apex of the oviscape sternite. 

Holotype. !, COLOMBIA: Vichada: PNN El Tuparro, B. de Sabana, 5.35°N, 67.85°W, 5-14.i.2001, 

W. Villalba, Malaise trap, CAP-1384 (LACM) [LACM ENT 181129] (IAVH). 

Paratypes. ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 1!, 30.ix.-10.x.1994, P. 

Hibbs, Malaise trap [LACM ENT 049965]. GUYANA: Berbice: Dubulay Ranch, 5.68°N, 57.86°W, 1!, 

23.i.1999, B. Brown, M. Sharkey, yellow pans [LACM ENT 049965]. PERU: Madre de Dios: Pakitza, 

11.94°S, 71.28°W, 356m, 2!, 6.iii.1992, B. Brown, D. Feener, injured millipede [LACM ENT 038508, 

038509]. 

 

Myriophora bilsae sp. nov. 

(Figs 2.1, 9.8, 15.8) 

Diagnosis. Female. The combination of few anepisternal setulae and two solidly brown 

oval spots on abdominal tergite 3 (e.g. Fig. 22.6) differentiate M. bilsae from similar 

species, such as M. bimaculata. 

Description. Female (Fig. 2.1). Body length 2.59–3.15 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the 

length of upper pair; upper supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal sized. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae near equal in length to posteriors. 
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Pleuron yellow; anepisternum with a few setulae. Forefemur yellow. Midfemur yellow. 

Hind femur yellow. Wing length 2.14–2.63 mm (Fig. 9.8); costal vein normal; costal 

length 1.23–1.65 mm; mean costal ratio 0.60. Knob of halter brown. Abdomen: Tergites 

1 and 2 contrasting, yellow anteriorly, brown posteriorly; tergite 2 with strong, distinct 

setae on lateral margin. Tergite 5 contrasting, yellow anteriorly, brown posteriorly; 

posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; posterodorsal 

setae on segment 6 equal in length to posteroventral setae. Venter of abdomen with 

dense, short setae. Oviscape (Fig. 15.8) strongly laterally compressed, with small setulae 

on sclerites and longer setae on apex of membrane; each sclerite covers approximately 

1/4 of the lateral face of the oviscape; sclerites brown; membrane light brown, with 

slightly darker membrane striations. 

Distribution. Ecuador. 

Host. Unknown. 

Etymology. Named for the holotype locality, Bilsa Biological Station, Ecuador. 

Holotype. !, ECUADOR: Esmeraldas: Bilsa Biological Station, 0.34°N, 79.71°W, 500m, 7-

19.vii.1996, P. Hibbs, FIT [LACM ENT 136006]. 

Paratypes. !, ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 13-25.vii.1994, P. Hibbs, 

Malaise trap [LACM ENT 036091]. 
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Myriophora bimaculata sp. nov. 

(Figs 2.2, 9.9, 15.9, 22.2) 

Diagnosis. Female. The spots on abdominal tergite 3 are a translucent light brown color 

with a brown outline, and the long axes of the spots are directed laterally (Fig. 22.2), 

making this species easily recognizable. 

Description. Female (Fig. 2.2). Body length 2.84 mm. Head: Frons dusky yellow, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 

First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal sized. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Pleuron yellow; anepisternum with a few setulae. Forefemur 

yellow. Midfemur yellow. Hind femur yellow. Wing length 2.45 mm (Fig. 9.9); costal 

vein normal; costal length 1.56 mm; mean costal ratio 0.64. Knob of halter brown. 

Abdomen: Tergites 1 and 2 contrasting, yellow anteriorly, brown posteriorly; tergite 2 

with strong, distinct setae on lateral margin. Tergite 5 contrasting, yellow anteriorly, 

brown posteriorly; posterior setae on tergite 5 short. Tergite 6 greatly narrowed 

posteriorly; posterodorsal setae on segment 6 equal in length to posteroventral setae. 

Venter of abdomen with sparse short setae. Oviscape (Fig. 15.9) weakly laterally 

compressed; division between membrane and sclerites clearly defined; sclerites light 

brown; membrane lightly colored with conspicuous brown striations. 

Distribution. Known only from Sacha Lodge, Ecuador. 

Host. Unknown. 
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Etymology. An adjective from Latin for "two-spotted" referring to the two distinct spots 

present on the dorsum of abdominal tergite 3. 

Holotype. !, ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 24.v-3.vi.1994, P. Hibbs, 

Malaise trap [LACM ENT 038148]. 

 

Myriophora borealis sp. nov. 

(Figs 2.3, 9.10, 15.10, 21.7, 22.9, 23.3) 

Diagnosis. Female. This is species is similar to M. kungae, M. longisetarum, and M. 

annulata, but is distinguished by the visible, dorsal membrane striations in the basal half 

of the oviscape where the tergite is separated (Fig. 22.9). 

Description. Female (Fig. 2.3). Body length 1.4–2.07 mm. Head: Frons yellow, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 the 

length of upper pair; upper supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum 

normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum dusky 

yellow. Anterior scutellar setae about 3/4 length of the posterior pair. Pleuron yellow; 

anepisternum with setulae and one large seta. Forefemur yellow. Midfemur yellow. Hind 

femur yellow with brown patch distally on anterior surface. Wing length 1.44–2.28 mm 

(Fig. 9.10); costal vein normal; costal length 0.88–1.26 mm; mean costal ratio 0.56. Knob 

of halter light brown. Abdomen: Tergites 1 and 2 brown; tergite 2 with strong, distinct 

setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 short. Tergite 6 

rectangular to slightly narrowed posteriorly; posterodorsal setae on segment 6 shorter 
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than posteroventral setae. Venter of abdomen with sparse, long setae. Oviscape (Fig. 

15.10) strongly laterally compressed; membrane striations turn nearly 90° from base to 

apex; tergite separated in basal 1/3, membrane exposed dorsally; sclerites brown; 

membrane lightly colored with brown striations. 

Distribution. Southern Canada, Eastern United States, and Central America. 

Host. Spirobolidan millipedes. 

Etymology. An adjective from Latin for "northern" referring to the species distribution 

across much of the Nearctic Region. 

Holotype. !, CANADA: Ontario: Guelph, South Arboretum, 43.54°N, 80.21°W 13-22.vii.1985, B.V. 

Brown, Malaise trap, forest edge [LACM ENT 307323]. 

Paratypes. 5!, same as holotype, 9-13.vii.1985 [LACM ENT 307327–307331]. 

Other Material Examined. CANADA: Ontario: Guelph, South Arboretum, 43.54°N, 80.21°W, 1!, 

11-19.vi.1985, B.V. Brown, Malaise trap, deciduous forest, 1!, 13-17.vii.1984, B.V. Brown, Malaise trap, 

2!, 19-24.vi.1985, B.V. Brown, Malaise trap, forest edge, 1!, 19-27.viii.1985, B.V. Brown, Malaise trap, 

wet, shrubby meadow, 1!, 28.vi-3.vii.1985, B.V. Brown, Malaise trap, forest edge, 1!, 3-9.vii.1985, B.V. 

Brown, Malaise trap wet shrubby meadow, 1!, 4-11.ix.1985, B.V. Brown, Malaise trap deciduous forest, 

1!, 4-7.vii.1984, B.V. Brown, Malaise trap, deciduous forest, 3!, 7-13.vii.1984, B.V. Brown, Malaise 

trap, forest edge. COSTA RICA: Alajuela: San Ramon, 10.22°N, 84.62°W, 900m, 1!, iv-v.1995, P. 

Hanson, Malaise trap, 1!, iv-v.2000, P. Hanson, Malaise trap, 1!, vii-viii.1995, P. Hanson, Malaise trap, 

3!, viii-ix.1995, P. Hanson, Malaise trap; Cartago: 4km NE Cañon, Genesis II, 9.71°N, 83.91°W, 2350m, 

3!, ii.1995, P. Hanson, Malaise trap, 2!, ii.1996, P. Hanson, Malaise trap, 3!, iii.1996, P. Hanson, 

Malaise trap, 3!, iv.1995, P. Hanson, Malaise trap, 3!, iv.1996, P. Hanson, Malaise trap, 5!, ix.1995, P. 

Hanson, Malaise trap, 4!, ix.1996, P. Hanson, Malaise trap, 3!, v.1995, P. Hanson, Malaise trap, 1!, 

vii.1995, P. Hanson, Malaise trap, 2!, vii.1996, P. Hanson, Malaise trap, 4!, viii.1995, P. Hanson, Malaise 
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trap, 1!, x.1996, P. Hanson, Malaise trap, 1!, xi-xii.1995, P. Hanson, Malaise trap, 1!, xi.1996, P. 

Hanson, Malaise trap, La Cangreja, 9.80°N, 83.97°W, 1950m, 1!, ix-xii.1992, P. Hanson, Malaise trap, 

6!, vi-vii.1992, P. Hanson, Malaise trap, 3!, xi.1991, P. Hanson, Malaise trap, Tapanti, 9.76°N, 83.78°W, 

1200m, 2!, 17-20.vii.2000, S. Ashe, R. Brooks, FIT#192, 1!, ii.1995, G. Mora, Malaise trap #4506, Villa 

Mills, 9.57°N, 83.73°W, 3000m, 2!, iii-iv.1989, P. Hanson, Malaise trap; Guanacaste: Cerro Pedregal, 

Volcan Cacao, 10.93°N, 85.48°W, 1000m, 6!, ii-iv.1989, I. Gauld, D. Janzen, Malaise trap, Estación 

Pitilla, 9km SW Santa Cecilia, 11.00°N, 85.43°W, 600m, 1!, v.1989, P. Hanson, Malaise trap, Santa Rosa 

National Park, 10.95°N, 85.62°W, 300m, 1!, 27.ix-18.x.1986, I. Gauld, D. Janzen, Malaise trap BH-11-O 

(INBC); Heredia: 16km SSE La Virgen, 10.27°N, 84.08°W, 1150m, 1!, 21.v.2001, ALAS, Malaise pans, 

11/TN/09/014, 1!, iii.2001, M. Sharkey, Malaise trap, 2!, iii.2001, M. Sharkey, pan traps, La Selva 

Biological Station, 10.43°N, 84.02°W, 40m, 1!, 1-15.iv.1993, ALAS, Malaise trap M/07/070 (INBC), 2!, 

1.iv.1993, ALAS, Malaise trap M/07/054 (INBC), 1!, 1.ix.1993, ALAS, Malaise trap M/12/202 (INBC), 

1!, 14.vi.1993, ALAS, Malaise trap M/07/129 (INBC), 1!, 14.viii.1993, ALAS, Malaise trap M/12/190 

(INBC), 1!, 15.iii.1993, ALAS, Malaise trap M/05/036 (INBC), 1!, 15.v-1.vi.1993, ALAS, Malaise trap 

M/10/116, 1!, 15.v.1996, ALAS, Malaise trap M/10/647 (INBC), 1!, 16.ii-2.iii.1993, ALAS, Malaise trap 

M/07/022 (INBC), 1!, 2.i.1996, ALAS, Malaise trap M/07/536 (INBC), 1!, 20-27.iii.1995, B. Brown, J. 

Cantley, Malaise trap CCC 850, 1!, 31.viii.1995, ALAS, Malaise trap M/07/440, Refugio 2000m, near 

Varablanca, 10.18°N, 84.11°W, 2000m, 1!, 10.iii.2002, ALAS, Malaise trap 20/M/14/034, 1!, 21.ii.2002, 

ALAS, Malaise trap 20/M/02/002, 1!, 21.iv.2002, ALAS, Malaise trap 20/M/03/083, 1!, 21.iv.2002, 

ALAS, Malaise trap 20/M/11/091, 1!, 21.iv.2002, ALAS, Malaise trap 20/M/15/095, 1!, 9.iv.2002, 

ALAS, Malaise trap 20/M/11/071, 1!, 9.iv.2002, ALAS, Malaise trap 20/M/13/073, 1!, 9.iv.2002, ALAS, 

Malaise trap 20/M/17/077; Limon: 16km W Guapiles, 10.15°N, 83.92°W, 400m, 1!, ii.1989, P. Hanson, 

Malaise trap, 1!, v-vi.1990, P. Hanson, Malaise trap, 4km NE Bribri, 9.63°N, 82.82°W, 50m, 6!, 

xii.1989-iii.1990, P. Hanson, Malaise trap, 7km SW Bribri, 9.58°N, 82.88°W, 50m, 1!, ix-x.1989, P. 

Hanson, Malaise trap, 5!, ix-xi.1989, P. Hanson, Malaise trap, 1!, xii.1989-ii.1990, P. Hanson, Malaise 

trap; Puntarenas: 10km W Piedras Blancas, 8.75°N, 83.3°W, 100m, 6!, iii-v.1989, P. Hanson, Malaise 

trap, 24km W Piedras Blancas, 8.7593°N, 83.3861°W, 200m, 3!, iii-iv.1989, P. Hanson, I. Gauld, Malaise 
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trap, 4!, ix-xi.1989, P. Hanson, Malaise trap, 1!, xi.1990, P. Hanson, Malaise trap, 3km SW Rincon, 

8.68°N, 83.48°W, 10m, 1!, xii.1989, P. Hanson, Malaise trap, 5km W Piedras Blancas, 8.77°N, 83.28°W, 

100m, 5!, i.1993, P. Hanson, Malaise trap, Cerro Rincon, 8.52°N, 83.47°W, 745m, 1!, i.1991, P. Hanson, 

Malaise trap, Las Alturas, 8.95°N, 82.83°W, 1500m, 1!, i.1992, P. Hanson, Malaise trap, 5!, iii-v.1995, P. 

Hanson, Malaise trap, Las Cruces, 8.80°N, 82.97°W, 1200m, 1!, 5-20.v.1988, P. Hanson, Malaise trap, 

1!, vi-vii.1988, P. Hanson, Malaise trap, Monteverde Biological Station, 10.32°N, 84.8°W, 1500m, 2!, 

23-27.iii.2007, M. Pollet, yellow pan traps, CR/2007/211; San José: 2km W Empalme, 9.72°N, 83.97°W, 

2300m, 8!, vi.1995, P. Hanson, Malaise trap, 3!, vii.1995, P. Hanson, Malaise trap;19km S Empalme, 

Mirador Quetzal, 9.65°N, 83.87°W, 2600m, 4!, i.2000, P. Hanson, Malaise trap, 19km S, 3km W 

Empalme, 9.65°N, 83.87°W, 2600m, 2!, iii-iv.1989, P. Hanson, I. Gauld, Malaise trap, 20km S Empalme, 

9.63°N, 83.85°W, 2800m, 6!, iii-vi.1990, P. Hanson, Malaise trap, 1!, iv.1989, P. Hanson, I. Gauld, 

Malaise trap, 1!, vii-viii.1989, P. Hanson, Malaise trap, 26km N San Isidro, 9.50°N, 83.72°W, 2100m, 1!, 

xi.1992-i.1993, P. Hanson, Malaise trap, 6km N San Gerardo, 9.55°N, 83.8°W, 2800m, 3!, i.1993, P. 

Hanson, Malaise trap, 7!, viii.1992, P. Hanson, Malaise trap, 2!, x.1992, P. Hanson, Malaise trap, 14!, 

xi.1992, P. Hanson, Malaise trap, 5!, xii.1992, P. Hanson, Malaise trap, Braulio Carrillo NP, 9.5km E 

Tunel, 10.12°N, 83.97°W, 1000m, 1!, iv-v.1990, P. Hanson, Malaise trap, 1!, iv.1989, P. Hanson, 

Malaise trap, 1!, vii-xi.1990, P. Hanson, Malaise trap, 2!, x-xii.1989, P. Hanson, Malaise trap, Zurquí de 

Moravia, 10.05°N, 84.02°W, 1600m, 3!, 1-15.vi.1993, P. Hanson, Malaise trap, 1!, 17-28.iii.2007, M. 

Pollet, yellow pan traps, CR/2007/276, 4!, 2-8.iii.1995, B.V. Brown, Malaise trap, 1!, 7-9.iii.1995, I. 

Bohorquez, Malaise trap, 9!, i.1996, P. Hanson, Malaise trap, 2!, iii-iv.1993, P. Hanson, Malaise trap, 

1!, iii.1989, P. Hanson, Malaise trap, 1!, iv.1989, P. Hanson, Malaise trap, 1!, iv.1991, P. Hanson, 

Malaise trap, 3!, ix-x.1990, P. Hanson, Malaise trap, 1!, v.1991, P. Hanson, Malaise trap, 1!, v.1995, P. 

Hanson, Malaise trap, 7!, vi.1995, P. Hanson, Malaise trap, 2!, vii.1991, P. Hanson, Malaise trap, 1!, 

viii.1995, P. Hanson, Malaise trap, 2!, x-xii.1990, P. Hanson, Malaise trap, 1!, x.1995, P. Hanson, 

Malaise trap, 1!, 7-14.xii.2012, canopy Malaise trap ZADBI-316. HONDURAS: Cortes: PN Cusuco, 

5km N Buenos Aires, 15.48°N, 88.22°W, 1600m, 1!, 15.ii.1995, R.Cordero, Malaise trap, 2!, 6.i.1995, R. 

Cordero, Malaise trap; El Paraiso: Cerro Moncerrato, Yuscaran, 13.93°N, 86.87°W, 1700m, 3!, 
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30.i.1995, R. Cordero, Malaise trap; Francisco Morazon: PN La Tigra, 14.22°N, 87.12°W, 1!, 19.i.1995, 

R. Cordero, FIT; Olancho: PN La Muralla, 15km NW La Union, 15.12°N, 86.75°W, 1450m, 1!, v.1995, 

R. Cordero, Malaise trap. MEXICO: Chiapas: Reserva El Triunfo, Sendero Cerro Triunfo, 15.66°N, 

92.8°W, 1982m, 2!, 19-22.vii.1997, J. Woolley, Gonzalez, Malaise trap. NICARAGUA: Matagalpa: 

Fuente Pura, 13.02°N, 85.92°W, 1500m, 2!, 21.vii.1994, J. M. Maes, Malaise trap, 2!, 6.vii.1994, J. M. 

Maes, Malaise trap, 2!, vi.1993, J. M. Maes, Malaise trap. PANAMA: Veraguas: Cerro Tute, 8 km W 

Santa Fe, 8.50°N, 81.11°W, 1000m, 1!, 24.vii-8.viii.1999, J. Woolley, Malaise trap. USA: Florida: 

Monticello, UF North Florida Res. & Ed. Ctr, 30.54°N, 83.87°W, 2!, 19.x.2002, R. Mizell, Malaise trap, 

4!, 24.iii.2001, R. Mizell, Malaise trap, 3!, 5.v.2001, R. Mizell, Malaise trap; Kentucky: near 

Frenchburg, 37.98°N, 83.68°W, 5!, 24.vi-7.vii.1997, Abnee & Sharkey, Malaise trap; Missouri: Gans 

Creek, 38.88°N, 92.28°W, 6!, 28.v-12.vi.1990, G. W. Courtney, Malaise trap; New Jersey: Mt. Misery, 

6.4km E jct Hwys 70 & 72, 39.92°N, 74.52°W, 38m, 3!, 13-25.ix.1992, J. Gelhaus, Malaise trap; Texas: 9 

mi E Hemphill, 31.33°N, 93.84°W, 1!, 13-18.iii.1989, R. Anderson, E. Morris, Malaise trap; Virginia: 

Huntley Meadows Park, Alexandria, 38.76°N, 77.1°W, 3!, 19.v-6.vi.1991, B.V. Brown, Malaise trap, 

Springfield, 38.77°N, 77.18°W, 1!, 1-7.iv.1991, G. Courtney, Malaise trap. 

 

Myriophora brevitarsus sp. nov. 

(Figs 2.4, 10.1, 15.11, 23.4) 

Diagnosis. Female. Short, slightly laterally compressed, tube-like oviscape (Fig. 15.11) 

and the shortened foretarsus that is slightly shorter than the foretibia. 

Description. Female (Fig. 2.4). Body length 1.58 mm. Head: Frons dusky yellow, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 the 

length of upper pair; upper supra-antennals originate above lower interfrontal setae. First 

flagellomere yellow-brown, rounded under arista. Palpus yellow-brown, normal sized. 

Labrum normal sized. Labellum swollen. Thorax: Scutum light brown. Scutellum light 
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brown. Anterior scutellar setae near equal in length to posterior pair. Pleuron dusky 

yellow, anepisternum with setulae and one large seta. Forefemur dusky yellow. Midfemur 

dusky yellow. Hind femur dusky yellow with brown patch distally on anterior surface. 

Wing length 1.93–2.0 mm (Fig. 10.1); costal vein normal; costal length 1.02–1.16 mm; 

mean costal ratio 0.55. Knob of halter light brown. Abdomen: Tergites 1 and 2 brown; 

tergite 2 with strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on 

tergite 5 short. Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae 

on segment 6 shorter than posteroventral setae. Venter of abdomen with sparse, long 

setae. Oviscape (Fig. 15.11) weakly laterally compressed, with only a few small setae in 

apical 1/4, membrane striations turn nearly 90° from base to apex; sclerites brown; 

membrane brown. 

Distribution. Costa Rica. 

Host. Unknown. 

Etymology. A noun from Latin for "short tarsus" referring the shortened foretarsus on the 

foreleg.  

Holotype. !, COSTA RICA: Heredia: Vara Blanca, 10.15°N, 84.15°W, 2100m, 1!, ix.1989, P. 

Hanson, Malaise trap [LACM ENT 044873]. 

Paratypes. COSTA RICA: Heredia: Refugio 2000m, near Vara Blanca, 10.18°N, 84.11°W, 2000m, 

1!, 21.ii.2002, ALAS, Malaise trap 20/M/12/012 [LACM ENT 222947], 1!, 10-11.ii.2002, B. Brown, L. 

Gonzalez, K. Walker, pan traps [LACM ENT 167053]. Limon: 4km NE Bribri, 9.63°N, 82.82°W, 50m, 

1!, xii.1989-iii.1990, P. Hanson, Malaise trap [LACM ENT 096686]. 
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Myriophora browni sp. nov. Hash 

(Figs 2.5, 10.2, 16.1) 

Diagnosis. Female. This species is recognized by the narrow gap that widens apically 

between sclerites on the lateral face of the oviscape (Fig. 16.1) and the presence of setae 

on the posterolateral margins of abdominal segments 3, 4, and 5. 

Description. Female (Fig. 2.5). Body length 2.52 mm. Head: Frons yellow, with 1 pair 

of supra-antennal setae; supra-antennals originate above lower interfrontal setae. First 

flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum normal 

sized. Labellum normal sized. Thorax: Scutum yellow. Scutellum yellow. Anterior 

scutellar setae near equal in length to posterior pair. Pleuron dusky yellow; anepisternum 

with a few setulae. Forefemur yellow. Midfemur yellow. Hind femur yellow. Wing 

length 2.1 mm (Fig. 10.2); costal vein normal; costal length 1.37 mm; costal ratio 0.65. 

Knob of halter dusky yellow. Abdomen: Tergites 1 and 2 dusky yellow; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 dusky yellow; posterior setae on tergite 

5 short. Tergite 6 greatly narrowed posteriorly; posterodorsal setae on segment 6 shorter 

than posteroventral setae. Venter of abdomen with sparse short setae. Oviscape (Fig. 

16.1) strongly laterally compressed, with sclerites extending across much of the lateral 

face; sternite yellow-brown and tapering in depth toward apex; tergite yellow-brown and 

tapering toward apex 

Distribution. Known from one site in Peru. 

Host. Unknown. 
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Etymology. Named for the collector of the only known specimen, Dr. Brian Brown, and 

in recognition of years of guidance and friendship.  

Holotype. !, PERU: Madre de Dios: Pakitza, 11.94°S, 71.28°W, 356m, 7.iii.1992, B. Brown, D. 

Feener, blacklight trap [LACM ENT 041543]. 

 

Myriophora brunneipleuron sp. nov. 

(Fig. 2.6) 

Diagnosis. Female. This species is distinguished from other species of Myriophora that 

have only setulae on the anepisternum (e.g. 21.12) by the combination of solidly brown 

body color, contrasting yellow halter, and pale oviscape membrane with contrasting 

brown striations (Fig. 2.6). 

Description. Female (Fig. 2.6). Body length 2.28 mm. Head: Frons brown, with 2 pairs 

of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 the length 

of upper pair; upper supra-antennal setae originate above lower interfrontal setae. First 

flagellomere yellow-brown, rounded under arista. Palpus yellow, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum brown. Scutellum brown. 

Anterior scutellar setae greater in length than posterior pair. Pleuron light brown; 

anepisternum with many setulae. Forefemur dusky yellow. Midfemur dusky yellow. Hind 

femur dusky yellow. Wing length 2.24 mm; costal vein normal; costal length 1.09 mm; 

costal ratio 0.49. Knob of halter yellow. Abdomen: Tergites 1 and 2 brown; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 short. 

Tergite 6 greatly narrowed posteriorly; posterodorsal setae on segment 6 of equal length 
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to posteroventral setae. Venter of abdomen with sparse short setae. Oviscape strongly 

laterally compressed; sclerites brown and mainly restricted to ventral and dorsal margins; 

tergite roughly uniform width from base to apex; membrane lightly colored with 

conspicuous brown striations. 

Distribution. Known from one specimen from North Carolina, USA. 

Host. Unknown. 

Etymology. A noun from Latin for "brown pleuron" referring to the solidly brown 

pleuron. 

Holotype. !, USA: North Carolina: Black Mountain Gap, 35.68°N, 82.27°W, 1-3.vi.1988, E. R. Fuller, 

yellow pan traps [LACM ENT 307274]. 

 

Myriophora communis sp. nov. 

(Figs 2.7, 10.3, 16.2) 

Diagnosis. Female. Myriophora communis is recognized by the very elongate, thin, tube-

like oviscape (Fig. 16.2). It is distinguished from the similar species M. inaequalisetarum 

by the longer anterior scutellar setae and M. alexandrae by the thinner oviscape sclerites, 

lighter body color, and the presence of a brown spot on the hind femur. 

Description. Female (Fig. 2.7). Body length 1.65–2.35 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the 

length of upper pair; upper supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow-brown, rounded under arista. Palpus yellow, slightly inflated. 

Labrum normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum 



 40 

dusky yellow. Anterior scutellar setae about 3/4 the length of posterior pair. Pleuron 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

1.44–2.07 mm (Fig. 10.3); costal vein normal; costal length 0.81–1.12 mm; costal ratio 

0.55. Knob of halter light brown. Abdomen: Tergites 1 and 2 brown; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 short. 

Tergite 6 greatly narrowed posteriorly; posterodorsal setae on segment 6 equal in length 

to posteroventral setae. Venter of abdomen with sparse short setae. Oviscape (Fig. 16.2) 

weakly laterally compressed, sclerites brown, very thin; membrane light brown with wide 

striations basally becoming compressed apically. 

Distribution. Texas, USA to Panama. 

Host. Myriophora communis has been collected on and reared from several spirobolidan 

millipedes. 

Etymology. An adjective from Latin meaning "common" referring the widespread 

distribution of this species in the Central America and the high density at which it can be 

found. 

Holotype. !, COSTA RICA: Alajuela: Soltis Center, 10.383°N, 84.618°W, 468m, 11.viii.2011, J. 

Hash, injured millipede [LACM ENT 307182]. 

Paratypes. 6!, same as holotype [LACM ENT 307183–6, 307188–9,], 3!, same as holotype, 

12.viii.2011 [307190–2]. 

Other Material Examined. COSTA RICA: Cartago: 4km NE Cañon, Genesis II, 9.71°N, 

83.91°W, 2350m, 2!, xi-xii.1995, P. Hanson, Malaise trap, La Cangreja, 9.80°N, 83.97°W, 1950m, 1!, vi-

vii.1992, P. Hanson, Malaise trap; Heredia: 11km SE La Virgen, 10.33°N, 84.07°W, 500m, 1!, 8.iv.2003, 
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ALAS, Malaise trap 05/M/18/078, La Selva Biological Station, 10.43°N, 84.02°W, 40m, 1!, 1.ix.1993, 

ALAS, Malaise trap M/09/199, Refugio 2000m, near Varablanca, 10.18°N, 84.11°W, 2000m, 1!, 

9.iv.2002, ALAS, Berlese 20/B/AS/075; Puntarenas: 24km W Piedras Blancas, 8.7593°N, 83.3861°W, 

200m, 1!, iii-iv.1989, P. Hanson, I. Gauld, Malaise trap, 3km SW Rincon, 8.68°N, 83.48°W, 10m, 4!, 

iii.1989, P. Hanson, Malaise trap, 1!, vi-viii.1989, P. Hanson, Malaise trap, 11!, vii-ix.1990, P. Hanson, 

Malaise trap, 5km SW Rincon, Tropical Youth Center, 8.70°N, 83.51°W, 40m, 1!, 2.vi.1998, B.V. Brown, 

injured millipede, 1!, 2.vi.1998, B.V. Brown, injured Odontomachus laticeps, 1!, 3.vi.1998, B.V. Brown, 

dead millipede, 1!, 31.v-7.vi.1998, B. Brown, V. Berezovskiy, Malaise trap #1, 1!, 31.v-7.vi.1998, B. 

Brown, V. Berezovskiy, Malaise trap #4, Coopemarti, 8km S puente de Rio Rincon, 8.63°N, 83.47°W, 

30m, 1!, ii.1991, P. Hanson, Malaise trap, Monteverde, 10.33°N, 84.79°W, 1700m, 1!, 28.v-1.vi.1988, 

B.V. Brown, Malaise trap; San José: 26km N San Isidro, 9.50°N, 83.72°W, 2100m, 1!, xi.1992-i.1993, P. 

Hanson, Malaise trap, Ciudad Colon, 9.92°N, 84.25°W, 800m, 1!, xii.1989, P. Hanson, Malaise trap, Zona 

Protectora El Rodeo, 9.91°N, 84.28°W, 1000m, 1!, 7.viii.2001, B.V. Brown, injured millipede, Zurquí de 

Moravia, 10.05°N, 84.02°W, 1600m, 3!, 1-15.vi.1993, P. Hanson, Malaise trap, 1!, iii.1991, P. Hanson, 

Malaise trap, 1!, ix-x.1990, P. Hanson, Malaise trap, 1!, x-xii.1990, P. Hanson, Malaise trap. 

DOMINICAN REPUBLIC: La Vega: P.N. Armando Bermudez, 1000m, 1!, 12-22.i.1989, L. Masner, 

Malaise trap; Pedernales: Las Abejas, 38km NNW Cabo Rojo, 18.15°N, 71.63°W, 1250m, 1!, 17.i.1989, 

L. Masner. GUATEMALA: Zacapa: San Lorenzo, 14.53°N, 89.68°W, 2300m, 2!, 13-17.xi.1986, M. 

Sharkey, Malaise trap. MEXICO: Tamaulipas: Estación Los Cedros, Gómez Farías, 23.05°N, 99.15°W, 

340m, 1!, 1.iv.2002, A. Cordoba-Torres, Malaise trap. NICARAGUA: Zelaya: Rapidos Waula Kombas, 

Rio Waspuk, 14.35°N, 84.6°W, 75m, 1!, ix.1996, J. Maes, J. Hernandez, Malaise trap. PANAMA: Canal 

Zone: Barro Colorado Island, 9.17°N, 79.83°W, 1!, 15-22.xii.1993, J. Pickering, Malaise trap #2360, 1!, 

18-25.xi.1992, J. Pickering, Malaise trap #727, 1!, 23.iv-9.v.1993, J. Pickering, Malaise trap #964, 1!, 

30.iii-6.iv.1994, J. Pickering, Malaise trap #2417. USA: Texas: 9 mi E Hemphill, 31.33°N, 93.84°W, 1!, 

2-13.vii.1989, R. Anderson, E. Morris, Malaise trap. 
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Myriophora curvata sp. nov. 

(Figs 2.8, 10.4, 16.3, 21.4, 21.11, 21.20, 21.22) 

Diagnosis. Female. This species is recognized by the robust oviscape, with the strongly 

ventrally curved sternite (Fig. 16.3) and the long setae on the frons and abdomen (Fig. 

2.8). This species is very similar to M. scopulata, but M. scopulata has a straight, rather 

than curved oviscape sternite. 

Description. Female (Fig. 2.8). Body length 1.9–2.87 mm. Head: Frons brown, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 

First flagellomere dusky yellow, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae near equal in length to posterior pair. 

Pleuron dusky yellow; anepisternum bare. Forefemur yellow. Midfemur yellow. Hind 

femur yellow with brown patch distally on anterior surface. Wing length 2.38–3.4 mm 

(Fig. 10.4); costal vein normal; costal length 1.54–2.28 mm; mean costal ratio 0.67. Knob 

of halter brown. Abdomen: Tergite 5 light brown; posterior setae on tergite 5 short. 

Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae on segment 6 

shorter than posteroventral setae. Venter of abdomen with dense, long setae. Oviscape 

(Fig. 16.3) short, robust, weakly laterally compressed; sclerites brown, membrane brown; 

sternite strongly curved anteroventrally with dense setae. 

Distribution. Costa Rica. 

Host. Unknown. 
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Etymology. An adjective from Latin for "curved" referring to the strongly 

anteroventrally curved oviscape. 

Holotype. !, COSTA RICA: Cartago: La Cangreja, 9.80°N, 83.97°W, 1950m, vii.1991, P. Hanson, 

Malaise trap [LACM ENT 035037]. 

Paratypes. 1!, same as holotype, xi.1991, P. Hanson, Malaise trap [LACM ENT 038970]; COSTA 

RICA: San José: Zurquí de Moravia, 10.05°N, 84.02°W, 1600m, 2!, iii.1991, P. Hanson, Malaise trap 

[LACM ENT 063788, 063914]. 

 

Myriophora curvicacumen sp. nov. 

(Figs 3.1, 10.5, 16.4) 

Diagnosis. Female. The oviscape is sclerotized, shiny and tubular throughout most of its 

length. At the apex, it abruptly becomes laterally flattened and downturned (Fig. 16.4), 

rendering this species easily distinguishable from all other species of Myriophora. 

Description. Female (Fig. 3.1). Body length 1.58 mm. Head: Frons brown, with 2 pairs 

of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 the length 

of upper pair; upper supra-antennals originate above lower interfrontal setae. First 

flagellomere yellow, slightly pointed under arista. Labrum normal sized. Labellum 

normal sized. Thorax: Scutum dusky yellow. Scutellum dusky yellow. Pleuron yellow; 

anepisternum bare. Forefemur yellow. Midfemur yellow. Hind femur yellow with brown 

patch distally on anterior surface. Wing length 1.51 mm (Fig. 10.5); costal vein normal; 

costa length 0.85 mm; costal ratio 0.54. Knob of halter light brown. Abdomen: Tergites 1 

and 2 brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 brown; 

posterior setae on tergite 5 short. Tergite 6 divided in half; posterodorsal setae on 
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segment 6 shorter than posteroventral setae. Venter of abdomen bare, but potentially a 

few differentiated setae. Oviscape (Fig. 16.4) weakly laterally compressed throughout; 

division between light brown membrane and dark brown sclerites obscure, as most of 

oviscape is fused into a shiny tube. 

Distribution. Known from one site in Colombia. 

Host. Unknown. 

Etymology. A noun from Latin for "curved apex" referring to the abruptly, ventrally 

pointed end of the oviscape. 

Holotype. !, COLOMBIA: Valle de Cauca: PNN Farallones de Cali, Alto Anchicaya, 3.43°N, 

76.8°W, 650m, 21.xi-19.xii.2000, S.Sarria, Malaise trap CAP-1541 [LACM ENT 238780] (IAVH). 

  

Myriophora dennisoni sp. nov. 

(Figs 3.2, 10.6, 16.5, 21.6, 21.9, 21.14, 21.17, 21.21) 

Diagnosis. Female. This species is recognized by the combination of two large 

anepisternal setae (Fig. 21.14), strongly, laterally flattened oviscape, with well-defined 

sclerites (Fig. 16.5), and the yellow pleuron (Fig. 3.2). 

Description. Female (Fig. 3.2). Body length 2.07–3.05 mm. Head: Frons dusky yellow, 

with 1 pair of supra-antennal setae; supra-antennals originate above lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum light 

brown. Scutellum light brown. Anterior scutellar setae less than 1/2 the length of 

posterior pair. Pleuron yellow; anepisternum with setulae and two larger setae. Forefemur 
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yellow. Midfemur yellow. Hind femur yellow. Wing length 1.89–3.19 mm (Fig. 10.6); 

costal vein normal; costal length 1.12–2.0 mm; mean costal ratio 0.62. Knob of halter 

light brown. Abdomen: Tergites 1 and 2 light brown; tergite 2 with strong, distinct setae 

on the lateral margin. Tergite 5 light brown; posterior setae on tergite 5 short. Tergite 6 

greatly narrowed posteriorly; posterodorsal setae on segment 6 shorter than 

posteroventral setae. Venter of abdomen with dense, long setae. Oviscape (Fig. 16.5) 

strongly laterally compressed; division between pale yellow membrane and brown 

sclerites clearly defined. 

Distribution. Known from Costa Rica and Ecuador. 

Host. Collected on Nyssodesmus python (Polydesmidae) and unidentified Polydesmida. 

Etymology. Named for Hash's father, John Dennison Hash, for support of his work, 

including support for fieldwork in Costa Rica that led to understanding more about the 

biology of this species. 

Holotype. !, ECUADOR: Esmeraldas: Bilsa Biological Station, 0.34°N, 79.71°W, 500m, 9.v.1996, 

Brown, Hibbs, Cantley, injured millipede [LACM ENT 025384]. 

Paratypes. 14!, same as holotype, 8.v.1996 [LACM ENT 025568, 025695, 025620, 025687, 025509, 

025588, 025417, 025436, 025647, 025643, 025476, 025674, 025623, 025464]. 

Other Material Examined. COSTA RICA: Las Cruces: 8.80°N, 82.97°W, 1200, 5.vi.1988, P. 

Hanson, Puntarenas, 1!, Malaise trap, Brown, Hibbs, Cantley, injured millipede. 
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Myriophora discalis sp. nov. 

(Figs 3.3, 10.7, 16.6, 23.5) 

Diagnosis. Female. This species can be easily recognized by the abrupt disc-shaped 

expansion of the oviscape at the apex (Figs 16.6, 23.5). 

Description. Female (Fig. 3.3). Body length 1.86–2.73 mm. Head: Frons dark brown, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 

the length of upper pair; upper supra-antennals originate even with lower interfrontal 

setae. First flagellomere brown, rounded under arista. Palpus yellow, normal sized. 

Labrum normal sized. Labellum swollen. Thorax: Scutum brown. Scutellum brown. 

Anterior scutellar setae near equal in length to posterior pair. Pleuron light brown; 

anepisternum with setulae and one large seta. Forefemur yellow. Midfemur yellow. Hind 

femur yellow with brown patch distally on anterior surface. Wing length 2.14–2.7 mm 

(Fig. 10.7); costal vein normal; costal length 1.12–1.47 mm; mean costal ratio 0.52. Knob 

of halter light brown. Abdomen: Tergites 1 and 2 brown; tergite 2 with strong, distinct 

setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 long. Tergite 6 

rectangular to slightly narrowing posteriorly; posterodorsal setae on segment 6 shorter 

than posteroventral setae. Venter of abdomen with dense, long setae. Oviscape (Fig. 16.6) 

brown, strongly laterally compressed; division between membrane and sclerites obscure 

because of extensive fusion; apex of oviscape abruptly expands into a disc-like shape. 

Distribution. Colombia and Venezuela. 

Host. Unknown. 
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Etymology. An adjective from Latin for "disc-like" referring to the disc-shaped apex of 

the oviscape.  

Holotype. !, COLOMBIA: Cundinamarca: PNN Chingaza, Bosque Palacio, 4.52°N, 73.75°W, 

2930m, 17.i-4.ii.2001, E.Niño, CAP-1258, Malaise trap [LACM ENT 153886] (IAVH). 

Paratypes. 4!, same as holotype [LACM ENT 153884, 153883, 153879, 153881]. 

Other Material Examined. COLOMBIA: Cundinamarca: PNN Chingaza, Bosque Palacio, 

4.52°N, 73.75°W, 2930m, 1!, 10-24.xi.2000, E. Raigoso, CAP-870, Malaise trap, 1!, 13-27.x.2000, E. 

Raigoso, CAP-804, Malaise trap, 4!, 15.ii-2.iii.2001, L. Cifuentes, Malaise trap, CAP-1491, 1!, 20.xii-

5.i.2001, L. Cifuentes, Malaise trap, CAP-1223, 2!, 24.xi-8.xii.2000, A. Cifuentes, CAP-1029, Malaise 

trap, 2!, 27.x-10.xi.2000, E. Raigoso, CAP-869, Malaise trap, 5!, 3-16.iii.2001, C. Vinchira, Malaise trap, 

CAP-1492, 2!, 4-16.ii.2001, L. Cifuentes, CAP-1259, Malaise trap, 3!, 5-17.i.2001, L. Cifuentes, Malaise 

trap, CAP-1222, 1!, 8-22.xii.2000, A. Cifuentes, Malaise trap, CAP-1027, PNN Chingaza, Charrascales, 

4.52°N, 73.75°W, 2990m, 4!, 11.i-8.ii.2002, E. Raigoso, CAP-3021, Malaise trap, 1!, 20.ix-4.x.2001, F. 

Guzman, Malaise trap CAP-2217, 3!, 22.ii-15.iii.2002, E. Raigoso, Malaise trap CAP-3049, 4!, 28.xii-

11.i.2002, L. Cifuentes, CAP-3018, Malaise trap, 6!, 29.iii-13.iv.2001, A. Cifuentes, Malaise trap, CAP-

1587, 1!, 29.vi-12.vii.2001, L. Cifuentes, CAP-1985, Malaise trap, 1!, 31.x-15.xi.2001, L. Cifuentes, 

Malaise trap CAP-2546, 4!, 4-24.iv.2002, E. Raigoso, Malaise trap CAP-3212; Valle de Cauca: PNN 

Farallones de Cali, Alto Anchicaya, 3.43°N, 76.8°W, 650m, 2!, 19.xii-2.i.2001, S. Sarria, CAP-1539, 

Malaise trap; Vichada: PNN El Tuparro, Centro Ad., 5.35°N, 67.86°W, 140m, 1!, 29.vii-8.viii.2000, W. 

Villalba, CAP-504, Malaise trap. VENEZUELA: Aragua: Rancho Grande, 10.35°N, 67.59°W, 1250m, 

1!, 1-5.iii.1995, S. Marshall, dead insect-baited pans. 
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Myriophora diversa sp. nov. 

(Figs 3.4, 10.8, 16.7) 

Diagnosis. Female. This species can be distinguished from the similar M. luteizona, M. 

angustifascia, and M. obscuritergum by the lack of brown coloration on tergite 6 or the 

intersegmental membrane between segments 6 and 7 (Fig. 3.4) and by the shape of tergite 

6, which only gradually narrows posteriorly rather than abruptly. 

Description. Female (Fig. 3.4). Body length 1.93–2.38 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 

the length of upper pair; upper supra-antennals originate even with lower interfrontal 

setae. First flagellomere yellow-brown, slightly pointed under arista. Palpus yellow, 

slightly inflated. Labrum prominent, enlarged. Thorax: Scutum brown. Scutellum light 

brown. Anterior scutellar setae less than 1/2 the length of posterior pair. Pleuron yellow; 

anepisternum with setulae and one large seta. Forefemur yellow. Midfemur yellow. Hind 

femur yellow with brown patch distally on anterior surface. Wing length: 1.93–2.24 mm 

(Fig. 10.8); costal vein normal; costal length 1.16–1.33 mm; mean costal ratio 0.60. Knob 

of halter light brown. Abdomen: Tergites 1 and 2 light brown; tergite 2 with strong, 

distinct setae on lateral margin. Tergite 5 yellow; posterior setae on tergite 5 short. 

Tergite 6 gradually narrows posteriorly; posterodorsal setae on segment 6 equal in length 

to posteroventral setae. Venter of abdomen with sparse short setae. Oviscape (Fig. 16.7) 

sclerites brown, membrane light with dark striations, strongly laterally compressed.  

Distribution. Honduras to Colombia. 

Host. Collected on unidentified Spirostreptidae (Spirobolida). 
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Etymology. An adjective from Latin for "different" referring to the differentially yellow 

anterior portion and dark brown posterior portion of abdominal tergite 6. 

Holotype. !, COSTA RICA: Alajuela: Villa Blanca, 10.20°N, 84.48°W, 1067m, 15.viii.2011, J. Hash, 

injured millipede [LACM ENT 307175]. 

Paratypes. COLOMBIA: Caquetá: PNN Chiribiquete, Rio Mesaymagenta, 0.27°N, 72.92°W, 300m, 

1!, 25.i.2000, E. Gonzalez, FIT [LACM ENT 153394]; Magdalena: PNN Tayrona, Cañaveral, 11.33°N, 

74.03°W, 50m, 1!, 29.ix-17.x.2000, R. Henriquez, CAP-791, Malaise trap [LACM ENT 154146]. 

COSTA RICA: Guanacaste: Cerro Pedregal, Volcan Cacao, 10.93°N, 85.48°W, 1000m, 1!, ii-iv.1989, I. 

Gauld, D. Janzen, Malaise trap [LACM ENT 048541]; Puntarenas: 3km SW Rincon, 8.68°N, 83.48°W, 

10m, 1!, iii-v.1989, P. Hanson, Malaise trap [LACM ENT 051027], 1!, iii.1989, P. Hanson, Malaise trap 

[LACM ENT 007125], 1!, vi-viii.1989, P. Hanson, Malaise trap [LACM ENT 022917], 5km SW Rincon, 

Tropical Youth Center, 8.70°N, 83.51°W, 40m, 1!, 23-26.vii.2002, L. Gonzalez, Malaise trap #2 [LACM 

ENT 166995], 2!, 31.v-7.vi.1998, B. Brown, V. Berezovskiy, Malaise trap #1 [LACM ENT 124522, 

124443], 1!, 31.v-7.vi.1998, B. Brown, V. Berezovskiy, Malaise trap #4 [LACM ENT 086883]; San José: 

San Isidro del General, 9.38°N, 83.7°W, 1!, 13-16.vii.1963, C. L. Hogue [LACM ENT 307176]. 

HONDURAS: Olancho: Catacamas, 15.83°N, 85.85°W, 600m, 1!, 23.v.1995, R. Cordero, Malaise trap 

[LACM ENT 032451]. 

 

Myriophora dividida sp. nov. 

(Figs 3.5, 16.8, 21.24) 

Diagnosis. Female. This species is recognized by the mostly pale, weakly laterally 

compressed oviscape (Fig. 16.8) and the clearly divided abdominal tergite 6 (Fig. 21.24). 

Description. Female (Fig. 3.5). Body length 1.51 mm. Head: Frons dusky yellow, with 1 

pair of supra-antennal setae; supra-antennals originate even with lower interfrontal setae. 
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First flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum 

normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum dusky 

yellow. Anterior scutellar setae less than 1/2 the length of posterior pair. Pleuron yellow; 

anepisternum bare. Forefemur yellow. Midfemur yellow. Hind femur yellow. Wing 

length 1.47 mm; costal vein normal; costal length 0.88 mm; costal ratio 0.60. Knob of 

halter dusky yellow. Abdomen: Tergites 1 and 2 brown; tergite 2 with strong, distinct 

setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 short. Tergite 6 

divided in half longitudinally (Fig. 21.24); posterodorsal setae on segment 6 shorter than 

posteroventral setae. Venter of abdomen with sparse, long setae. Oviscape (Fig. 16.8) 

strongly laterally compressed, tergite and sternite dark brown and visible as thin stripes 

on the dorsal and ventral margins; membrane pale yellow and partially sclerotized; apex 

of oviscape brown and acutely downturned. 

Distribution. Only known from Sacha Lodge, Ecuador. 

Host. Unknown. 

Etymology. Feminine past participle from Spanish meaning "divided" referring to the 

divided abdominal tergite 6. 

Holotype. !, ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 21-31.x.1994, P. Hibbs, 

Malaise trap [LACM ENT 039298]. 
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Myriophora dolionatis sp. nov. 

(Figs 3.6, 10.9, 16.9) 

Diagnosis. Female. This species is similar to M. porrecta and M. misionesensis but 

differs by the orientation of the oviscape membrane (Fig. 16.9), the more posteriorly 

pointing anepisternal setae and the barrel-shaped abdominal segment 6 (Fig. 3.6), which 

is discontinuous with the rest of the abdomen. 

Description. Female (Fig. 3.6). Body length 2.42–2.98 mm. Head: Frons dusky yellow, 

with 1 pair of supra-antennal setae; supra-antennals originate above lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky 

yellow. Scutellum dusky yellow. Anterior scutellar setae about 3/4 the length of posterior 

pair. Pleuron yellow; anepisternum with a few setulae. Forefemur yellow. Midfemur 

yellow. Hind femur yellow. Wing length 2.03–2.52 mm (Fig. 10.9); costal vein normal; 

costal length 1.19–2.58 mm; mean costal ratio 0.60. Knob of halter light brown. 

Abdomen: Tergites 1 and 2 contrasting, yellow anteriorly, brown posteriorly; tergite 2 

with strong, distinct setae on lateral margin. Tergite 5 contrasting, yellow anteriorly, 

brown posteriorly; posterior setae on tergite 5 short. Tergite 6 greatly narrowed 

posteriorly; posterodorsal setae on segment 6 equal in length to posteroventral setae. 

Venter of abdomen with dense, short setae. Oviscape (Fig. 16.9) strongly laterally 

compressed with conspicuous brown striae in membrane; tergite brown, sternite brown 

and only half the length of tergite. 

Distribution. Costa Rica to Colombia. 
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Host. This species has been collected on both cyanogenic aphelidesmid (Polydesmida) 

and benzoquinone-producing spirobolidan millipedes. 

Etymology. A noun from Latin for "barrel buttocks" referring the cylindrical-shape of 

the abdominal segment 6. 

Holotype. !, COSTA RICA: Alajuela: Soltis Center, 10.383°N, 84.618°W, 468m, 1!, 10.viii.2011, J. 

Hash, injured millipede [LACM ENT 307280]. 

Paratypes. 4!, COSTA RICA: Alajuela: Palma Road 142, 10.504°N, 84.703°W, 492m, 11.viii.2011, 

J. Hash, injured millipede [LACM ENT 307276–9].  

Other Material Examined. COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 

70.26°W, 150m, 3!, 30.viii.1997, B. Brown, G. Kung, injured millipede, San Martin, PNN Amacayacu, 

3.77°S, 70.3°W, 1!, 11-19.iii.2001, B. Amado, CAP-2036, Malaise trap. COSTA RICA: Alajuela: Los 

Chiles de Aguas Zarcas, 10.40°N, 84.33°W, 300m, 1!, i.1990, P. Hanson, Malaise trap; Guanacaste: 

Santa Rosa National Park, 10.95°N, 85.62°W, 300m, 2!, 18.x-8.xi.1986, I. Gauld, D. Janzen, Malaise trap 

BH-12-C, 1!, 18.x-8.xi.1986, I. Gauld, D. Janzen, Malaise trap SE-6-C, 1!, 27.ix-18.x.1986, I. Gauld, D. 

Janzen, Malaise trap BH-11-O, 4!, 27.ix-18.x.1986, I. Gauld, D. Janzen, Malaise trap BH-12-C; Limon: 

4km NE Bribri, 9.63°N, 82.82°W, 50m, 1!, xii.1989-iii.1990, P. Hanson, Malaise trap; Puntarenas: 5km 

W Piedras Blancas, 8.77°N, 83.28°W, 100m, 1!, viii.1991, P. Hanson, Malaise trap; San José: Zona 

Protectora El Rodeo, 9.91°N, 84.28°W, 1000m, 3!, 7.viii.2001, B.V. Brown, injured millipede. 

DOMINICAN REPUBLIC: Hato Mayor: Parque Los Haitises, 3kmW Cueva de Arena, 19.07°N, 

69.48°W, 20m, 1!, 7-9.vii.1992, Davidson et al; Puerto Plata: Pico El Murazo, 19.68°N, 70.95°W, 910m, 

1!, 28.xi.1992, J. Rawlins et al., Malaise trap. ECUADOR: Napo: Yasuni Biological Research Station, 

.67°S, 76.39°W, 220m, 1!, 3-20.xi.1998, T. Pape, B. Viklund, Malaise trap; Sucumbios: Sacha Lodge, 

0.5°S, 76.5°W, 270m, 1!, 21-31.x.1994, P. Hibbs, Malaise trap. PANAMA: Canal Zone: Barro Colorado 

Island, 9.17°N, 79.83°W, 1!, 20-27.i.1993, J. Pickering, Malaise trap #736, 1!, 30.iii-6.iv.1994, J. 

Pickering, Malaise trap #2417, 1!, 4-11.viii.1993, J. Pickering, Malaise trap #1683, 1!, 7-14.vii.1993, J. 
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Pickering, Malaise trap #974, 1!, 7-14.x.1992, J. Pickering, Malaise trap #955; Darien: Cruce de Mono, 

7.92°N, 77.62°W, 4!, 6.ii-4.iii.1993, R. Cambra, J. Coronado, Malaise trap. 

 

Myriophora flavicosta sp. nov. 

(Fig. 3.7) 

Diagnosis. Female. Myriophora flavicosta is one the few species that have an inflated 

costal vein and is distinguished from the similar M. luteitergum by having longer setae on 

the posterior margin of abdominal T5 and solidly brown abdominal tergites (Fig. 3.7). 

Description. Female (Fig. 3.7). Body length 2.45 mm. Head: Frons yellow, with 1 pair 

of supra-antennal setae; supra-antennals originate above lower interfrontal setae. First 

flagellomere yellow, slightly pointed under arista. Palpus yellow, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum 

dusky yellow. Anterior scutellar setae about 3/4 length of posterior pair. Pleuron yellow; 

anepisternum with a few setulae. Forefemur yellow. Midfemur yellow. Hind femur 

yellow. Wing length 2.38 mm; costal vein inflated; costal length 1.58 mm; costal ratio 

0.66. Knob of halter light brown. Abdomen: Tergites 1 and 2 dark brown; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 dark brown; posterior setae on tergite 5 

long. Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae on 

segment 6 of equal length to posteroventral setae. Venter of abdomen with sparse short 

setae. Oviscape strongly laterally compressed; sclerites light brown; membrane yellowish 

with brown striation; long setae present at apex on membrane and sclerites. 

Distribution. Known from one site in Colombia. 

Host. Unknown. 
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Etymology. A noun from Latin for "yellow costa" referring to the distinctly yellow costal 

vein. 

Holotype. !, COLOMBIA: Chocó: Sendero Cocalito, PNN Utria, 6.02°N, 77.35°W, 20m, 1-5.vii.2000, 

B. Brown, D. Campos, Malaise trap #9 [LACM ENT 072273] (IAVH). 

 

Myriophora fuscidorsum sp. nov. 

(Figs 3.8, 10.10, 16.10) 

Diagnosis. Female. This species can be distinguished from most New World species of 

Myriophora by the presence of two large setae on the anepisternum. It is discernable 

from M. gigantea by the smaller body size and the presence of long setae on the posterior 

margin of abdominal T5. 

Description. Female (Fig. 3.8). Body length 2.77–3.33 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the 

length of upper pair; upper supra-antennals originate above lower interfrontal setae. First 

flagellomere brown, rounded under arista. Palpus yellow-brown, slightly inflated. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae near equal in length to posterior pair. 

Pleuron dusky yellow; anepisternum with setulae and at least two larger setae. Forefemur 

yellow. Midfemur yellow. Hind femur yellow with brown patch distally on anterior 

surface. Wing length 2.45–3.08 mm (Fig. 10.10); costal vein normal; costal length 1.40–

1.93 mm; mean costal ratio 0.60. Knob of halter light brown. Abdomen: Tergites 1 and 2 

light brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 light brown; 
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posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; posterodorsal 

setae on segment 6 shorter than posteroventral setae. Venter of abdomen with dense, long 

setae. Oviscape (Fig. 16.10) strongly laterally compressed; sclerites brown; membrane 

light brown with dark brown striations; tergite about 3 times longer than sternite. 

Distribution. Bolivia, Colombia, and Venezuela. 

Host. Unknown. 

Etymology. A noun from Latin for "dark back" referring to the very dark abdominal 

tergites. 

Holotype. !, BOLIVIA: La Paz: Cumbre Alto Beni, 40 km N Caranavi, 15.83°S, 67.56°W, 1600m, 15-

19.iv.2003, Brown, Marcotte, Zumbado, Malaise trap [LACM ENT 183598]. 

Paratypes. 4!, same as holotype [LACM ENT 184391, 183947, 183673, 184101]. 

Other Material Examined. BOLIVIA: La Paz: Cumbre Alto Beni, 40 km N Caranavi, 15.83°S, 

67.56°W, 1600m, 4!, 12-15.iv.2003, Brown, Marcotte, Zumbado, Malaise trap. COLOMBIA: 

Amazonas: San Martin, PNN Amacayacu, 3.77°S, 70.3°W, 1!, 24.ix.-2.x.2000, B. Amado, CAP-883, 

Malaise trap #3; Boyaca: Iguaque [IG-5-8], 5.70°N, 73.46°W, 2850m, 1!, 2-19.iv.2000, P. Reina, CAP-

29, Malaise trap #8; Huila: PNN Cueva de los Guacharros, Rio Suaza, 1.63°N, 76.1°W, 2020m, 1!, 28.xi-

1.xii.2001, D.Campos, CAP-2542, Malaise trap; Magdalena: PNN Santa Marta, Bella Vista, 10.80°N, 

73.66°W, 1500m, 1!, 15-30.viii.2001, P.Cardona, CAP-2014, Malaise trap, 1!, 21.ix-8.x.2001, J. 

Cantillo, CAP-2212, Malaise trap, 1!, 7.v-1.vi.2001, J. Cantillo, Malaise trap, CAP-1745, PNN Santa 

Marta, El Chuscal, 10.80°N, 73.65°W, 2300m, 1!, 13-30.vii.2001, J. Cantillo, Malaise trap, CAP-1936; 

Valle de Cauca: PNN Farallones de Cali, La Meseta, 3.57°N, 76.67°W, 2080m, 1!, 10-24.xii.2003, S. 

Sarria, Malaise trap, CAP-4556, 1!, 10-25.ii.2004, S. Sarria, CAP-4566, Malaise trap, 1!, 25.ix-9.x.2003, 

S. Sarria, Malaise trap, CAP-4569, 2!, 26.xi-10.xii.2003, S. Sarria, Malaise trap, CAP-4562. 

VENEZUELA: Aragua: Pico Guacamayo, 10.44°N, 67.56°W, 1830m, 4!, 15-30.xi.1997, T. Pape, 
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Malaise trap, Rancho Grande, PN Henri Pittier, 10.35°N, 67.59°W, 1150m, 1!, 15-30.xi.1997, T. Pape, 

Malaise trap. 

 

Myriophora gigantea sp. nov. 

(Figs 4.1, 11.1, 17.1) 

Diagnosis. Female. This species is the largest known species of Myriophora in the New 

World, one of the few species with two large anepisternal setae (e.g. Fig. 21.14) and is 

distinguished from the similar M. fuscidorsum by the larger body size and the shorter 

setae on the posterior margin of abdominal tergite 5. 

Description. Female (Fig. 4.1). Body length 3.40–3.57 mm. Head: Frons brown, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 the 

length of upper pair; upper supra-antennals originate above lower interfrontal setae. First 

flagellomere brown, rounded under arista. Palpus yellow-brown, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum brown. Scutellum brown. 

Anterior scutellar setae about 3/4 the length of posterior pair. Pleuron mostly dusky 

yellow; anepisternum light brown with small setulae and at least two larger setae. 

Forefemur yellow. Midfemur yellow. Hind femur yellow with brown patch distally on 

anterior surface. Wing length 2.40–3.54 mm (Fig. 11.1); costal vein normal; costal length 

1.37–2.17 mm; mean costal ratio 0.59. Knob of halter light brown. Abdomen: Tergites 1 

and 2 brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 brown; 

posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; posterodorsal 

setae on segment 6 shorter than posteroventral setae. Venter of abdomen with dense, long 
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setae. Oviscape (Fig. 17.1) sclerites brown, membrane light brown with darker parallel 

striations, strongly laterally compressed. 

Distribution. Colombia and Ecuador. 

Host. Unknown. 

Etymology. An adjective from Latin for "giant" referring to this species as the largest 

known species of Myriophora. 

Holotype. !, COLOMBIA: Valle de Cauca: PNN Farallones de Cali, La Meseta, 3.57°N, 76.67°W, 

2080m, 27.viii-10.ix.2003, S. Sarria, CAP-4570, Malaise trap [LACM ENT 234803] (IAVH). 

Paratypes. 9!, same as holotype [LACM ENT 234806, 234805, 234809, 234819, 234818, 234814, 

234815, 234812, 234813]. 

Other Material Examined. COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 

70.26°W, 150m, 1!, 23-30.x.2000, A. Parente, CAP-850, Malaise trap; Valle de Cauca: PNN Farallones 

de Cali, La Meseta, 3.57°N, 76.67°W, 2080m, 1!, 10-24.xii.2003, S. Sarria, Malaise trap, CAP-4556, 8!, 

10-25.ii.2004, S. Sarria, CAP-4566, Malaise trap, 2!, 10-25.ix.2003, S. Sarria, CAP-4567, Malaise trap, 

4!, 24.xii-27.i.2004, S. Sarria, CAP-4553, Malaise trap, 5!, 24.xii-27.i.2004, S. Sarria, Malaise trap CAP-

4564, 2!, 25.ix-9.x.2003, S. Sarria, Malaise trap, CAP-4569, 2!, 26.xi-10.xii.2003, S. Sarria, Malaise trap, 

CAP-4562, 1!, 27.i-10.ii.2004, S. Sarria, CAP-4561, Malaise trap, 3!, 27.i-10.ii.2004, S. Sarria, Malaise 

trap CAP-4563, 8!, 9-26.x.2003, S. Sarria, Malaise trap CAP-4568. ECUADOR: Napo: Baeza, 0.6°S, 

77.87°W, 1700m, 1!, 15-19.v.1987, B. Brown & L. Coote, Malaise trap. 
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Myriophora gobaleti sp. nov. 

(Figs 4.2, 11.2, 17.2, 23.6) 

Diagnosis. Female. This species is immediately recognizable among all Myriophora by 

the heavily sclerotized oviscape that terminates in a triangular, "fishtail-like" shape (Figs 

17.2, 23.6). 

Description. Female (Fig. 4.2). Body length 1.86–2.24 mm. Head: Frons brown, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the length 

of upper pair; upper supra-antennals originate even with lower interfrontal setae. First 

flagellomere brown, rounded under arista. Palpus yellow, slightly inflated. Labrum 

normal sized. Thorax: Scutum brown. Scutellum brown. Anterior scutellar setae less than 

1/2 the length of posterior pair. Pleuron dusky yellow; anepisternum with setulae and one 

large seta. Forefemur yellow. Midfemur yellow. Hind femur yellow with brown patch 

distally on anterior surface. Wing length 1.51–2.35 mm (Fig. 11.2); costal vein normal; 

costal length 0.98–1.05 mm; mean costal ratio 0.52. Knob of halter brown. Abdomen: 

Tergites 1 and 2 brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 

brown; posterior setae on tergite 5 short. Tergite 6 rectangular to slightly narrowing 

posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. Venter of 

abdomen with dense, long setae. Oviscape (Fig. 17.2) light brown and darker toward 

apex, membrane and sclerites apparently fused, with only some striations visible in basal 

half; apex of oviscape abruptly expands resembling a fish tail or base of a triangle. 

Distribution. Brazil, Colombia, Ecuador, and Venezuela. 

Host. Unknown. 
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Etymology. Named for ichthyologist and Hash's longtime friend and undergraduate 

thesis advisor, Dr. Kenneth Gobalet, in appreciation of years of mentorship. 

Holotype. !, BRAZIL: Amazonas: Manaus, Reserva Ducke, 3.13°S, 60.02°W, 6-17.vii.1992, J. Vidal, 

Arm. Cola 18-1m [LACM ENT 031574] (INPA). 

Paratypes. 13!, same as holotype, [LACM ENT 031589, 031469, 031431, 031294, 031291, 031309, 

031286, 031249, 031242, 031207, 031201, 031167, 031147]. 

Other Material Examined. BRAZIL: Amazonas: Manaus, PDBFF Reserve 1208, 3.13°S, 

60.02°W, 1!, 12.xi.1985, B. Klein, Malaise trap RCS, Manaus, PDBFF Reserve 1210, 3.13°S, 60.02°W, 

1!, 28.xi.1985, B. Klein, Malaise trap R.L.E., Manaus, PDBFF Reserve 1301, 3.13°S, 60.02°W, 1!, 

22.xi.1985, B. Klein, Malaise trap RCN1, Manaus, Reserva Ducke, 3.13°S, 60.02°W, 3!, 6-17.vii.1992, J. 

Vidal, Arm. Cola. 1B-20m, 1!, 8-15.iv.1992, J. Vidal, Arm. Cola. 1-B-1m. COLOMBIA: Amazonas: 

Lorena, Amacayacu National Park, 3.04°S, 69.99°W, 210m, 1!, 27.vii-1.ix.2001, M. Sharkey,D.Campos, 

canopy MT over logs, San Martin, PNN Amacayacu, 3.77°S, 70.3°W, 1!, 24.iii-3.iv.2000, B. Amado, 

CAP-83, Malaise trap #2; Boyaca: Iguaque [IG-10-11], 5.71°N, 73.45°W, 2795m, 1!, 25-28.ii.2000, B. 

Brown, G. Kung, M. Sharkey, Malaise trap #10, Iguaque [IG-4], 5.70°N, 73.46°W, 2855m, 5!, 16.iii-

1.iv.2000, P. Reina, CAP-123 or 124, Malaise trap, 1!, 17.viii-1.ix.2000, P. Reina, CAP-519, Malaise trap, 

1!, 25-28.ii.2000, B. Brown, G. Kung, M. Sharkey, Malaise trap #4, Iguaque [IG-5-8], 5.70°N, 73.46°W, 

2850m, 1!, 10-22.ii.2000, C. Sarmiento, Malaise trap, 1!, 11-17.iii.2000, P. Reina, CAP Malaise trap #8, 

1!, 16.iii-1.iv.2000, P. Reina, CAP- Malaise trap #6, 1!, 17.iii-1.iv.2000, P. Reina, CAP-127, Malaise trap 

#7, 2!, 2-19.iv.2000, P. Reina, CAP-29, Malaise trap #8, 1!, 25-28.ii.2000, B. Brown, G. Kung, M. 

Sharkey, Malaise trap #7, 1!, 25-28.ii.2000, B. Brown, G. Kung, M. Sharkey, Malaise trap #8, 2!, 28.ii-

16.iii.2000, P. Reina, CAP-6, Malaise trap #6, 2!, 28.ii-16.iii.2000, P. Reina, CAP, Malaise trap #6b, 2!, 

28.ii-17.iii.2000, P. Reina, CAP-8, Malaise trap #8, SFF Iguaque, Cab. Carrizal, 5.70°N, 73.46°W, 2855m, 

1!, 1-23.ix.2000, P. Reina, Malaise trap, CAP-614, SFF Iguaque, Cabinas Mamarramos, 5.42°N, 73.45°W, 

2855m, 1!, 19.iv-6.v.2000, P. Reina, CAP-55, Malaise trap, 1!, 30.vii-17.viii.2000, P. Reina, CAP-390, 

Malaise trap, SFF Iguaque, Qbda Los Francos, 5.42°N, 73.45°W, 2860m, 1!, 7-24.ii.2001, P. Reina, CAP-
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1270, Malaise trap; Boyacá: SFF Iguaque, La Planada, 5.69°N, 73.45°W, 2850m, 1!, 2-19.iv.2000, P. 

Reina, CAP-32, Malaise trap. ECUADOR: Napo: Tiputini Station, .67°S, 76.25°W, 1!, 28-30.vi.1998, E. 

Holscher, C. Carter, Malaise trap; Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 1!, 13-23.vi.1994, P. 

Hibbs, Malaise trap, 5!, 13-25.vii.1994, P. Hibbs, Malaise trap, 1!, 14-24.v.1994, P. Hibbs, Malaise trap, 

1!, 22.ii-4.iii.1994, P. Hibbs, Malaise trap, 2!, 23.iv-3.v.1994, P. Hibbs, Malaise trap, 3!, 23.vi-

3.vii.1994, P. Hibbs, Malaise trap, 1!, 24.iii-3.iv.1994, P. Hibbs, Malaise trap, 4!, 24.v-3.vi.1994, P. 

Hibbs, Malaise trap, 1!, 25.vii-3.viii.1994, P. Hibbs, Malaise trap, 1!, 3-13.vii.1994, P. Hibbs, Malaise 

trap, 1!, 3-16.viii.1994, P. Hibbs, Malaise trap, 1!, 4-14.v.1994, P. Hibbs, Malaise trap. VENEZUELA: 

Aragua: Rancho Grande, 10.35°N, 67.59°W, 1200m, 1!, 1-5.iii.1995, S. Marshall, Malaise trap. 

 

Myriophora harwoodi sp. nov. 

(Figs 4.3, 11.3, 17.3) 

Diagnosis. Female. This species outwardly is most similar to M. jeffersoni but is 

distinguished by the presence of long setae on the posterior margin of abdominal T5 and 

most clearly by the oviscape sclerites (Fig. 17.3) that are shallower and restricted mainly 

to the dorsal and ventral margins. In M. jeffersoni, the oviscape anterior portion of the 

tergite extends deeply over the lateral face, and the sternite is shaped like a right triangle 

in lateral view. 

Description. Female (Fig. 4.3). Body length 2.10–2.98 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 of 

the length of upper pair; upper supra-antennals originate above lower interfrontal setae. 

First flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum 

dusky yellow. Anterior scutellar setae near equal in length to posterior pair. Pleuron 
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yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

2.07–2.56 mm (Fig. 11.3); costal vein normal; costal length 1.05–1.37 mm; mean costal 

ratio 0.54. Knob of halter yellow. Abdomen: Tergites 1 and 2 light brown; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 yellow with brown lateral margins; 

posterior setae on tergite 5 long. Tergite 6 greatly narrowed posteriorly; posterodorsal 

setae on segment 6 equal in length to posteroventral setae. Venter of abdomen with 

sparse, long setae. Oviscape (Fig. 17.3) sclerites brown, strongly laterally compressed, 

sclerites restricted mostly to the ventral and dorsal margins, apex of sclerites slightly 

divergent. 

Distribution. Eastern United States. 

Host. Known to be associated with and reared from Narceus americanus (Spirobolidae). 

Etymology. Named in appreciation of dipterist and Hash's longtime friend, Dr. James F. 

Harwood, who was instrumental in collecting natural history data for this species. 

Holotype. !, USA: Florida: Monticello, UF North Florida Res. & Ed. Ctr, 30.54°N, 83.87°W, 

31.viii.2002, B. Mizell, Malaise trap [LACM ENT 166197]. 

Paratypes. 2!, USA: Georgia: Andrew's Cove Cmpgd, 6mi N Robertstown, 34.75°N, 83.75°W, 19-

21.v.1988, T. Spanton, Malaise trap [LACM ENT307233–4] . 

 

Myriophora hebes sp. nov. 

(Figs 4.4, 11.4, 17.4) 

Diagnosis. Female. Myriophora hebes is differentiated from most Myriophora by the 

short A1 + CUA2  vein that ends well before the wing margin (Fig. 11.4). One other 
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species, M. alienipennis, has similar wing venation, but M. hebes possesses an oviscape 

tergite with a blunted apex, nearly rectangular abdominal T6, and lighter abdominal 

tergites. 

Description. Female (Fig. 4.4). Body length 2.38 mm. Head: Frons dusky yellow, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 

First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal sized. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae about 3/4 length of the posterior pair. 

Pleuron yellow; anepisternum with a few setulae. Forefemur yellow. Midfemur yellow. 

Hind femur yellow. Wing length 1.89 mm (Fig. 11.4); costal vein inflated; costal length 

1.16 mm; costal ratio 0.61. Knob of halter light brown. Abdomen: Tergites 1 and 2 

contrasting, yellow anteriorly, brown posteriorly; tergite 2 with strong, distinct setae on 

lateral margin. Tergite 5 contrasting, yellow anteriorly, brown posteriorly; posterior setae 

on tergite 5 short. Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal 

setae on segment 6 shorter than posteroventral setae. Venter of abdomen with dense, 

short setae. Oviscape (Fig. 17.4) apex yellow with brown margin, weakly laterally 

compressed; apex of tergite blunt; membrane lightly colored with distinct brown striae. 

Distribution. Known from a single site in Colombia. 

Host. Unknown. 

Etymology. An adjective from Latin for "blunt" referring to the blunt apex of the 

oviscape tergite. 
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Holotype. !, COLOMBIA: Vichada: PNN El Tuparro, Centro Ad., 5.35°N, 67.86°W, 140m, 29.vi-

15.vii.2000, W. Villalba, CAP-269, Malaise trap [LACM ENT 180356] (IAVH). 

Paratypes. 1!, COLOMBIA: Vichada: PNN El Tuparro, Centro Ad., 5.35°N, 67.86°W, 140m, 19-

29.vi.2000, W. Villalba, CAP-268, Malaise trap #17 [LACM ENT 129163]. 

 

Myriophora heratyi sp. nov. 

(Figs 4.5, 11.5, 17.5, 23.7) 

Diagnosis. Female. Myriophora heratyi is differentiated from most species of 

Myriophora by the bare anepisternum and the strong body setation (Fig 4.5). Myriophora 

heratyi has a blunt oviscape apex, and the membrane is folded into numerous striations 

(Figs 17.5, 23.7) differentiating it from the similar M. curvata and M. scopulata, which 

have acutely pointed apices and fewer than 7 membrane striations. 

Description. Female (Fig. 4.5). Body length 2.63–3.12 mm. Head: Frons yellow-brown, 

with 1 pair of supra-antennal setae; supra-antennals originate above lower interfrontal 

setae. First flagellomere yellow-brown, laterally compressed on distal end. Palpus yellow, 

slightly inflated. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum 

light brown. Scutellum dusky yellow. Anterior scutellar setae about 3/4 the length of 

posterior pair. Pleuron dusky yellow; anepisternum bare. Forefemur yellow. Midfemur 

yellow. Hind femur yellow. Wing length 2.59–2.91 mm (Fig. 11.5); costal vein normal; 

costal length 1.58–1.79 mm; mean costal ratio 0.62. Knob of halter light brown. 

Abdomen: Tergites 1 and 2 brown; tergite 2 with strong, distinct setae on lateral margin. 

Tergite 5 brown; posterior setae on tergite 5 short. Tergite 6 rectangular to slightly 

narrowing posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. 
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Venter of abdomen with dense, long setae. Oviscape (Figs 17.5, 23.7) sclerites brown, 

membrane brown in basal half and white in distal half; tergite with a distinct upward 

curve in basal half; membrane striations in basal half nearly perpendicular to striations in 

distal half. 

Distribution. Costa Rica and Colombia. 

Host. Unknown. 

Etymology. Named for Hash's Ph.D. advisor Dr. John Heraty for his years of guidance 

and friendship. 

Holotype. !, COSTA RICA: Puntarenas: Las Alturas, 8.95°N, 82.83°W, 1500m, xi.1991, P. Hanson, 

Malaise trap [LACM ENT 039938]. 

Paratypes. 3!, same as holotype, [LACM ENT 039962, 039964, 039973]. 

Other Material Examined. COLOMBIA: Nariño: RN La Planada, Parcela Olga, 1.25°N, 

78.25°W, 1850m, 1!, 14-29.i.2004, G. Oliva, CAP-4351, Malaise trap; Valle de Cauca: PNN Farallones 

de Cali, La Meseta, 3.57°N, 76.67°W, 2080m, 1!, 10-25.ii.2004, S. Sarria, CAP-4555, Malaise trap. 

COSTA RICA: Cartago: Dulce Nombre, 9.83°N, 83.92°W, 1300m, 2!, vi-viii.1993, P. Hanson, Malaise 

trap, Tapanti, 9.76°N, 83.78°W, 1200m, 2!, 17-20.vii.2000, S. Ashe, R. Brooks, FIT#192; Puntarenas: 

Las Alturas, 8.95°N, 82.83°W, 1500m, 4!, i-iii.1995, P. Hanson, Malaise trap; San José: Zurquí de 

Moravia, 10.05°N, 84.02°W, 1600m, 1!, iii.1994, P. Hanson, Malaise trap, 1!, vi.1992, P. Hanson, 

Malaise trap, 1!, 7-14.xii.2012, canopy Malaise trap ZADBI-316. 

 

Myriophora inaequalisetarum sp. nov. 

(Figs 4.6, 11.6, 17.6, 23.8) 

Diagnosis. Female. This species is very similar to other species of Myriophora with thin, 

elongated, tube-like oviscapes, with thin sclerites. Myriophora inaequalisetarum is 
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distinguished from M. communis and M. uruguaiensis by the short oviscape tergite that 

ends before the apex, the wider and laterally flattened sternite, and the short anterior 

scutellar setae (e.g. Fig. 21.17). 

Description. Female (Fig. 4.6). Body length 1.61–1.82 mm. Head: Frons yellow, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 the 

length of upper pair; upper supra-antennals originate above lower interfrontal setae. First 

flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum 

dusky yellow. Anterior scutellar setae less than 1/2 the length of posterior pair. Pleuron 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

1.44–1.72 mm (Fig. 11.6); costal vein normal; costal length 0.81–0.84 mm; mean costal 

ratio 0.54. Knob of halter light brown. Abdomen: Tergites 1 and 2 light brown; tergite 2 

with strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 

short. Tergite 6 nearly rectangular, only slightly narrowing posteriorly; posterodorsal 

setae on segment 6 shorter than posteroventral setae. Venter of abdomen with sparse, 

long setae. Oviscape (Figs 17.6, 23.8) sclerites brown, membrane very light with light 

brown striations; oviscape weakly laterally compressed, sternite terminating before apex; 

small setulae not visible under stereo microscopy. 

Distribution. Known from Bolivia, Brazil, and Colombia. 

Host. Collected on an unidentified injured millipede. 
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Etymology. A noun from Latin for "unequal setae" referring the anterior pair of scutellar 

setae that are much shorter than the posterior pair. 

Holotype. !, COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 

10.iii.2000, B. Brown, G. Kung, injured millipede [LACM ENT 126479] (IAVH). 

Paratypes. 4!, same as holotype, [LACM ENT 126478, 126480–2]. 

Other Material Examined. BOLIVIA: Beni: 5 km N Rurrenabaque [bridge nr airport], 14.43°S, 

67.51°W, 200m, 1!, 23.iv.2003, B. Brown, injured millipede. BRAZIL: Pará: Belem, 1.45°S, 48.48°W, 

1!, ix.1970, T. H. G. Aitken, sticky trap. COLOMBIA: Amazonas: Lorena, Amacayacu National Park, 

3.04°S, 69.99°W, 210m, 1!, 27.viii-1.ix.2001, D. Campos, M. Sharkey, Malaise trap, CAP-2233, San 

Martin, PNN Amacayacu, 3.77°S, 70.3°W, 1!, 10-18.x.2000, B. Amado, CAP-835, Malaise trap, 1!, 16-

24.viii.2000, B. Amado, CAP-842, Malaise trap, 1!, 19-27.xi.2000, B. Amado, CAP-1318, Malaise trap, 

1!, 29.xi-5.xii.2000, B. Amado, CAP-1314, Malaise trap, 1!, 3-11.xi.2000, B. Amado, CAP-1313, 

Malaise trap, 1!, 30.i-7.ii.2001, B. Amado, Malaise trap CAP-2037, 1!, 30.vii-8.viii.2000, B. Amado, 

CAP-836, Malaise trap, 1!, 6-15.iv.2000, B. Amado, CAP-84, Malaise trap; Putumayo: PNN La Paya, 

Bocana Mamansoya, 0.1°S, 74.97°W, 330m, 1!, 22-26.ix.2001, D. Campos, Malaise trap CAP-2082. 

 

Myriophora infirmata sp. nov. 

(Figs 4.7, 11.7, 17.7) 

Diagnosis. Female. Based on the structure of the weakly laterally compressed, tube-like 

oviscape with thin, flat, weakly developed sclerites (Fig. 17.7), M. infirmata is most 

similar to M. plana, M. pabloi, and M. spicaticonus. It can be clearly recognized by the 

combination of only having small setae of sub equal length on the anepisternum and the 

uniform width of the oviscape throughout its entire length. 
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Description. Female (Fig. 4.7). Body length 1.65–1.75 mm. Head: Frons dusky yellow, 

with 1 pair of supra-antennal setae; supra-antennals originate above lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow, slightly 

inflated. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum yellow. 

Scutellum yellow. Anterior scutellar setae near equal in length to posterior pair. Pleuron 

yellow; anepisternum with a few setulae. Forefemur yellow. Midfemur yellow. Hind 

femur yellow. Wing length 1.58–1.72 mm (Fig. 11.7); costal vein normal; costal length 

0.88–0.98 mm; mean costal ratio 0.60. Knob of halter dusky yellow. Abdomen: Tergites 

1 and 2 light brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 light 

brown; posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; 

posterodorsal setae on segment 6 shorter than posteroventral setae. Venter of abdomen 

with sparse, long setae. Oviscape (Fig. 17.7) sclerites brown and weakly developed, 

membrane whitish with brown striations; oviscape weakly laterally compressed. 

Distribution. Colombia, Ecuador, and Venezuela. 

Host. Unknown. Possibly Labidus spp. (Formicidae: Ecitoninae), since many specimens 

have been collected over army ant raids. (see Natural History section above) 

Etymology. An adjective from Latin for "weakened" referring to the weakly-developed 

oviscape. 

Holotype. !, ECUADOR: Napo: Yasuni Biological Research Station, 0.67°S, 76.39°W, 220m, 

18.v.1996, Brown et al., raid Labidus sp. [LACM ENT 025788]. 

Paratypes. 6!, same as holotype, [LACM ENT 025749, 025878, 025897, 025907, 025906, 025865]. 
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Other Material Examined. COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 

70.26°W, 150m, 2!, 2-8.v.2000, A. Parente, CAP-682, Malaise trap; Valle de Cauca: PNN Farallones de 

Cali, Alto Anchicaya, 3.43°N, 76.8°W, 650m, 1!, 13-27.ii.2001, S. Sarria, CAP-1527, Malaise trap, 1!, 

16-30.i.2001, S. Sarria, CAP-1547, Malaise trap, 1!, 25.x-8.xi.2000, S. Sarria, Malaise trap, CAP-1109. 

ECUADOR: Napo: Yasuni Biological Research Station, .67°S, 76.39°W, 220m, 12!, 18.v.1996, Brown 

et al., raid Labidus sp.. VENEZUELA: Lara: Yacambú, 9.68°N, 69.47°W, 1200m, 1!, 7.v.1981, H. 

Townes, Malaise trap. 

 

Myriophora jeffersoni sp. nov. 

(Figs 4.8, 11.8, 17.8) 

Diagnosis. Female. Myriophora jeffersoni is most similar to M. harwoodi but is 

distinguished by the short setae on the posterior margin of abdominal tergite 6 and the 

deeper oviscape sclerites extending farther over the lateral face (Fig 17.8). 

Description. Female (Fig. 4.8). Body length 2.28–2.70 mm. Head: Frons brown, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 the 

length of upper pair; upper supra-antennals originate above lower interfrontal setae. First 

flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum light brown. Scutellum 

light brown. Anterior scutellar setae near equal in length to posterior pair. Pleuron 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

2.00–2.63 mm (Fig. 11.8); costal vein normal; costal length 1.05–1.30 mm; mean costal 

ratio 0.54. Knob of halter yellow. Abdomen: Tergites 1 and 2 brown; tergite 2 with 
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strong, distinct setae on lateral margin. Tergite 5 light brown; posterior setae on tergite 5 

short. Tergite 6 greatly narrowed posteriorly; posterodorsal setae on segment 6 equal in 

length to posteroventral setae. Venter of abdomen with sparse short setae. Oviscape (Fig. 

17.8) sclerites reddish brown; membrane whitish with brown striations; strongly laterally 

compressed; sternite deep anteriorly and gradually tapering toward apex. 

Distribution. Eastern United States. 

Host. Unknown. 

Etymology. Named for the third President of the United States, Thomas Jefferson (April 

13, 1743– July 4, 1826). 

Holotype. !, USA: Virginia: Dunnsville, 1.6km S, 37.85°N, 76.81°W, 29.iv.1991, D. Smith, Malaise 

trap  [LACM ENT 307216]. 

Paratypes. USA: Georgia: Andrew's Cove Cmpgd, 6mi N Robertstown, 34.75°N, 83.75°W, 5!, 19-

21.v.1988, T. Spanton, Malaise trap [LACM ENT 307218–22], 1!, 19-22.v.1988, E. Fuller, Malaise trap 

[LACM ENT 003777]; North Carolina: Standing Indian Cmpgd, 15km SW Franklin, 35.11°N, 83.5°W, 

1!, 27-29.v.1988, E. Fuller, Malaise trap [LACM ENT 307223]; Virginia: Dunnsville, 1.6km S, 37.85°N, 

76.81°W, 1!, 29.iv.1991, D. Smith, Malaise trap [LACM ENT 307217]. 

 

Myriophora juli (Brues) 

(Figs 5.1, 11.9, 17.9) 

Plastophora juli Brues, 1908: 201. 

Aphiochaeta juli: Brues 1912: 136 (new combination). 

Plastophora juli: Borgmeier 1961: 91 (moved back to Plastophora). 

Megaselia juli: Disney 1978: 318 (new combination). 

Myriophora juli: Brown 1992: 78 (new combination). 
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Aphiochaeta xantippe Banks 1911: 212 (junior synonym). 

Aphiochaeta mucronata Borgmeier 1925: 140; Borgmeier 1961: 90 (synonymized, "mucronata" was a 

junior syn.). 

Species recognition and discussion. Myriophora juli is distinguished from other similar 

species with long, thin elongated oviscapes by the shape of the venter of the oviscape that 

is deeper and "keel-like" in the anterior portion and abruptly becomes shallower in the 

posterior half, as the sternite becomes more defined (Fig. 17.9). We have examined 

specimens collected by Banks and identified as "xantippe," and there is no doubt that 

they are M. juli. The geographic distribution of M. juli meets those of M. communis and 

M. alexandrae in Texas, USA, but these species are clearly morphologically 

differentiated from one another. The similar thin, elongated oviscape structure is also 

present in M. inaequalisetarum and M. uruguaiensis, which are known from Colombia 

and Argentina, respectively. Borgmeier's Plastophora mucronata was poorly defined, 

differentiating it from P. juli based only on shorter anterior scutellar setae. Though he 

synonymized P. mucronata with P. juli in Borgmeier (1961), he informally regarded 

"mucronata" as a variant or subspecies in Borgmeier (1963). The oviscape of a 

"mucronata" paratype that we examined from Brazil has very similar structure to that of 

North American M. juli. We see no rational for keeping "mucronata" as a subspecies of 

M. juli at this point and do not recognize it as so. Admittedly, a geographic range 

including Brazil and Canada seems enigmatic, but such wide geographic ranges are 

known from other phorid species. More sampling in Brazil is needed to more critically 

assess this problem. 
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     The species similar to M. juli described in this revision with long, thin, acuminate 

oviscapes are well-defined species, but we have seen specimens from geographically 

intermediate localities in Brazil, Peru, and Colombia that do not fit neatly into these 

species concepts and exhibit wide morphological variation. They are representatives of 

likely species complexes that would require in-depth population sampling and molecular 

sequencing to fully resolve. 

Distribution. Brazil, Canada, and United States. 

Host. Reared from and collected on various juliform millipedes. 

Material Examined. Image of Holotype: !, USA: Wisconsin: Milwaukee, vii.1908, Dr. S. 

Graenicher. (Milwaukee Public Museum). Holotype: !, "Plastophora xantippe," USA: Virginia: Falls 

Church, 8.vii.1911, N. Banks (MCZC). Paratype: !, "Plastophora mucronata," BRAZIL: Rio de 

Janeiro: Petropolis (MCZC). CANADA: Manitoba: near Gardenton, 49.12°N, 96.67°W, 4!, 

26.viii.1996, H. D. White, Malaise trap; Ontario: 11km E Griffith, 45.25°N, 77.17°W, 1!, 23.vii.1989, B. 

E. Cooper, Malaise trap, Guelph, South Arboretum, 43.54°N, 80.21°W, 2!, 15-23.v.2006, L. Coote, 

Malaise trap, 1!, 20.vi-21.vii.1984, B.V. Brown, FIT in forest, 1!, 27-30.vii.1984, B.V. Brown, water 

traps [=pan traps], 1!, 9-13.vii.1985, B.V. Brown, Malaise trap, wet, shrubby meadow. USA: Indiana: 

Lieber St. Pk., 1!, 30.viii.1984, B.V. Brown; New Mexico: 2.4km W Luna, 33.82°N, 108.98°W, 2300m, 

1!, 7-8.vii.1987, B.V. Brown, yellow pan traps; Ohio: O'Neil Woods, Cuyahoga Valley NP, 2!, 

16.viii.2003, Pucci & Muehlheim, attacking Julida millipede (host vouchered in alcohol); Texas: Austin, 

30.30°N, 97.78°W, 1!, 21-28.xi.1989, C. R. Nelson, Malaise trap, 1!, 28.x.1988, A. Hook, Bastrop State 

Park, 30.12°N, 97.35°W, 1!, 11-29.iii.1991, R. Wharton, Malaise trap; West Virginia: Dolly Sods Picnic 

Area, 38.99°N, 79.23°W, 1!, 5-7.vi.1988, E .R. Fuller, Malaise trap. Numerous non-databased specimens 

from Maryland, USA (USNM). 
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Myriophora kerri sp. nov. 

(Figs 5.2, 11.10, 17.10) 

Diagnosis. Female. Two other species, M. curvicacumen and M. dividida, have a bare 

anepisternum (e.g. Fig. 21.11), a weakly sclerotized midline on abdominal T6 (e.g. Fig. 

21.24) , and extensive fusion of membrane and sclerites in the oviscape. The oviscape of 

M. kerri is much more laterally compressed than M. curvicacumen and the abrupt 

downturn in the oviscape occurs just after mid length. The oviscape of M. kerri is much 

darker, more heavily sclerotized (Fig. 17.10), and more downturned than that of M. 

dividida, and T6 is not as deeply divided. 

Description. Female (Fig. 5.2). Body length 2.42 mm. Head: Frons dusky yellow, with 1 

pair of supra-antennal setae; supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow-brown, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Pleuron yellow; anepisternum bare. Forefemur yellow. 

Midfemur yellow. Hind femur yellow. Wing length 1.96 mm (Fig. 11.10); costal vein 

normal; costal length 1.12 mm; costal ratio 0.64. Knob of halter yellow. Abdomen: 

Tergites 1 and 2 brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 

brown; posterior setae on tergite 5 short. Tergite 6 divided in half; posterodorsal setae on 

segment 6 shorter than posteroventral setae. Venter of abdomen with dense, short setae. 

Oviscape (Fig. 17.10) brown, strongly laterally compressed, division between membrane 

and sclerites obscure, with membrane striae only visible at base; oviscape downturned at 

near 90° angle. 
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Host. Unknown. 

Distribution. Known only from two specimens collected at Sacha Lodge, Ecuador. 

Etymology. Named for Dr. Peter Kerr (formerly Hibbs), the collector the holotype of this 

species and many other important specimens of Myriophora. 

Holotype. !, ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 10-21.x.1994, P. Hibbs, 

Malaise trap [LACM ENT 039902]. 

Paratype. 1!, same as holotype, [LACM ENT 039896]. 

 

Myriophora kungae sp. nov. 

(Figs 5.3, 12.1, 18.1, 23.9 ) 

Diagnosis. Female. Myriophora kungae is most similar to M. longisetarum but differs by 

having a longer oviscape sternite, shorter setae on the margins of the sternite, and less 

downturned apex of the tergite (Fig. 18.1, 23.9). 

Description. Female (Fig. 5.3). Body length 1.47–2.03 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the 

length of upper pair; upper supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow-brown, rounded under arista. Palpus yellow, slightly inflated. 

Labrum normal sized. Labellum normal sized. Thorax: Scutum light brown. Scutellum 

light brown. Anterior scutellar setae near equal in length to posterior pair. Pleuron dusky 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

1.47–1.86 mm (Fig. 12.1); costal vein normal; costal length 0.98–1.05 mm; mean costal 
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ratio 0.58. Knob of halter light brown. Abdomen: Tergites 1 and 2 brown; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 brown, posterior setae on tergite 5 short. 

Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae on segment 6 

equal in length to posteroventral setae. Venter of abdomen with dense, short setae. 

Oviscape (18.3) sclerites dark brown; membrane brown; strongly laterally compressed; 

tergite entire through length of oviscape and obliquely downturned at apex; sternite wider 

and shorter than tergite and ends before apex of oviscape. 

Distribution. Costa Rica to Colombia. 

Host. Unknown. 

Etymology. Named for Giar-Ann Kung of the LACM for her expert technical assistance 

over the years, especially with scanning electron microscopy. 

Holotype. !, PANAMA: Canal Zone: Barro Colorado Island, 9.17°N, 79.83°W, 24-31.iii.1993, J. 

Pickering, Malaise trap #959 [LACM ENT 023741]. 

Paratypes. 7!, same as holotype, [LACM ENT 093452, 093468, 023745, 051356, 093458, 006612, 

049417]. 

Other Material Examined. COLOMBIA: Boyaca: Iguaque [IG-4], 5.70°N, 73.46°W, 2855m, 1!, 

13-30.vii.2000, P. Reina, CAP-380, Malaise trap, Iguaque [IG-5-8], 5.70°N, 73.46°W, 2850m, 1!, 16.iii-

1.iv.2000, P. Reina, CAP-128, Malaise trap #5, 1!, 28.ii-16.iii.2000, P. Reina, CAP, Malaise trap #6C, 

SFF Iguaque, Qbda Los Francos, 5.42°N, 73.45°W, 2860m, 2!, 7-24.ii.2001, P. Reina, CAP-1270, Malaise 

trap; Boyacá: SFF Iguaque, La Planada, 5.69°N, 73.45°W, 2850m, 1!, 1-23.ix.2000, P. Reina, Malaise 

trap, CAP-616, 2!, 21.i-7.ii.2001, P. Reina, Malaise trap CAP-1249; Cundinamarca: PNN Chingaza, 

Bosque Palacio, 4.52°N, 73.75°W, 2930m, 3!, 15.ii-2.iii.2001, L. Cifuentes, Malaise trap, CAP-1491, 4!, 

17.i-4.ii.2001, E. Nino, CAP-1258, Malaise trap, 4!, 20.xii-5.i.2001, L. Cifuentes, Malaise trap, CAP-
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1223, 1!, 24.xi-8.xii.2000, A. Cifuentes, CAP-1029, Malaise trap, 1!, 3-16.iii.2001, C. Vinchira, Malaise 

trap, CAP-1492, 1!, 4-16.ii.2001, L. Cifuentes, CAP-1259, Malaise trap, 2!, 5-17.i.2001, L. Cifuentes, 

Malaise trap, CAP-1222, PNN Chingaza, Charrascales, 4.52°N, 73.75°W, 2990m, 3!, 11.i-8.ii.2002, E. 

Raigoso, CAP-3021, Malaise trap, 5!, 22.ii-15.iii.2002, E. Raigoso, Malaise trap CAP-3049, 2!, 28.xii-

11.i.2002, L. Cifuentes, CAP-3018, Malaise trap, 4!, 29.iii-13.iv.2001, A. Cifuentes, Malaise trap, CAP-

1587, 1!, 31.x-15.xi.2001, L. Cifuentes, Malaise trap CAP-2546, 2!, 4-18.x.2001, L. Cifuentes, CAP-

2551, Malaise trap, 1!, 8-22.ii.2002, E. Raigoso, CAP-3047, Malaise trap; Magdalena: PNN Santa Marta, 

Bella Vista, 10.80°N, 73.66°W, 1500m, 1!, 13-28.vii.2001, J. Cantillo, CAP-1940, Malaise trap, 1!, 15-

30.viii.2001, P. Cardona, CAP-2014, Malaise trap, 1!, 15.vi-2.vii.2001, J. Cantillo, Malaise trap, CAP-

1816, 1!, 30.viii-21.ix.2001, J. Cantillo, Malaise trap, CAP-2208, PNN Santa Marta, La Estacion, 

10.81°N, 73.66°W, 2220m, 1!, 31.viii-15.ix.2000, J. Cantillo, CAP-633, Malaise trap; Norte de 

Santander: Mun. Cucutilla, Vda Carrizal, Qda Poveda, 7.48°N, 72.85°W, 2100m, 1!, 18.iii-3.iv.2002, A. 

Santamaria, CAP-3106, Malaise trap; Risaralda: Camino Cuchillo, SFF Otún Quimbaya, 4.72°N, 

75.58°W, 2050m, 1!, 4-21.iii.2003, G. Lopez, Malaise trap CAP-3669, SFF Otún Quimbaya, Cuchilla 

Camino, 4.73°N, 75.58°W, 1960m, 1!, 4-14.iv.2003, G. Lopez, CAP-3679, Malaise trap; Valle de Cauca: 

PNN Farallones de Cali, La Meseta, 3.57°N, 76.67°W, 2080m, 1!, 24.ix-9.x.2003, S. Sarria, CAP-4560, 

Malaise trap, 1!, 27.viii-10.ix.2003, S. Sarria, CAP-4549, Malaise trap. COSTA RICA: Alajuela: San 

Ramon, 10.22°N, 84.62°W, 900m, 1!, iv-v.2000, P. Hanson, Malaise trap; Cartago: 4km NE Cañon, 

Genesis II, 9.71°N, 83.91°W, 2350m, 1!, ix.1995, P. Hanson, Malaise trap, 1!, viii.1995, P. Hanson, 

Malaise trap, La Cangreja, 9.80°N, 83.97°W, 1950m, 2!, vi-vii.1992, P. Hanson, Malaise trap; 

Guanacaste: Cerro Pedregal, Volcan Cacao, 10.93°N, 85.48°W, 1000m, 10!, ii-iv.1989, I. Gauld, D. 

Janzen, Malaise trap; Heredia: 11km SE La Virgen, 10.33°N, 84.07°W, 500m, 1!, 20.iv.2003, ALAS, 

Malaise trap 05/M/05/025, La Selva Biological Station, 10.43°N, 84.02°W, 40m, 1!, 24.iv.1989, B. 

Brown, D. Feener, blacklight at river station; Puntarenas: Monteverde, 10.33°N, 84.79°W, 1700m, 1!, 

28.v-1.vi.1988, B.V. Brown, Malaise trap; San José: 2km W Empalme, 9.72°N, 83.97°W, 2300m, 2!, 

vi.1995, P. Hanson, Malaise trap; 6km N San Gerardo, 9.55°N, 83.8°W, 2800m, 1!, i.1993, P. Hanson, 

Malaise trap, 1!, vi.1992, P. Hanson, Malaise trap, 3!, xi.1992, P. Hanson, Malaise trap, 3!, xii.1992, P. 
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Hanson, Malaise trap, San Gerardo, 9.55°N, 83.8°W, 2200m, 1!, 18-21.iii.2007, M. Pollet, red pan traps, 

CR/2007/127, 1!, 18-21.iii.2007, M. Pollet, sweep vegetation, CR/2007/460, Zurquí de Moravia, 10.05°N, 

84.02°W, 1600m, 1!, 1-15.vi.1993, P. Hanson, Malaise trap, 1!, 13-17.iii.2007, M. Pollet, yellow pan 

traps, CR/2007/038, 1!, ix-x.1990, P. Hanson, Malaise trap, 1!, v.1995, P. Hanson, Malaise trap. 

PANAMA: Canal Zone: Barro Colorado Island, 9.17°N, 79.83°W, 17!, 1-7.iv.1993, J. Pickering, 

Malaise trap #936, 1!, 1-8.ix.1993, J. Pickering, Malaise trap #1642, 20!, 10-17.iii.1993, J. Pickering, 

Malaise trap #957, 2!, 12-19.v.1993, J. Pickering, Malaise trap #942, 1!, 12-19.viii.1992, J. Pickering, 

Malaise trap #685, 1!, 13-20.i.1993, J. Pickering, Malaise trap, 2!, 13-20.i.1993, J. Pickering, Malaise 

trap #735, 1!, 15-22.xii.1993, J. Pickering, Malaise trap #2360, 1!, 16-23.ii.1994, J. Pickering, Malaise 

trap #2412, 1!, 17-24.i.1996, J. Pickering, Malaise trap #6578, 11!, 17-24.ii.1993, J. Pickering, Malaise 

trap #740, 14!, 17-24.iii.1993, J. Pickering, Malaise trap #958, 1!, 18-25.ix.1996, J. Pickering, Malaise 

trap #6894, 3!, 20-27.i.1993, J. Pickering, Malaise trap #736, 2!, 20-27.iv.1994, J. Pickering, Malaise trap 

#2421, 1!, 22-25.vi.2000, S. Chatzimanolis, FIT #29, 1!, 22-29.vii.1992, J. Pickering, Malaise trap #714, 

1!, 23-30.iii.1994, J. Pickering, Malaise trap #2418, 3!, 23.ii-2.iii.1993, J. Pickering, Malaise trap #2369, 

3!, 23.iv-9.v.1993, J. Pickering, Malaise trap #964, 8!, 24-31.iii.1993, J. Pickering, Malaise trap #935, 

6!, 24-31.iii.1993, J. Pickering, Malaise trap #959, 1!, 25.ix-2.x.1996, J. Pickering, Malaise trap #6917, 

4!, 26.i-2.ii.1994, J. Pickering, Malaise trap #2365, 1!, 26.v-2.vi.1993, J. Pickering, Malaise trap #968, 

1!, 28.iv-5.v.1993, J. Pickering, Malaise trap #940, 3!, 29.vi-6.vii.1994, J. Pickering, Malaise trap #2431, 

1!, 3-10.iii.1993, J. Pickering, Malaise trap #932, 1!, 30.vi-5.vii.2000, S. Chatzimanolis, FIT #39, 2!, 

30.x-6.xi.1996, J. Pickering, Malaise trap #7027, 7!, 31.iii-4.iv.1993, J. Pickering, Malaise trap #960, 3!, 

4-11.viii.1993, J. Pickering, Malaise trap #1668, 1!, 4-11.viii.1993, J. Pickering, Malaise trap #1683, 2!, 

5-12.v.1993, J. Pickering, Malaise trap #941, 2!, 5-12.v.1993, J. Pickering, Malaise trap #965, 10!, 6-

13.iv.1994, J. Pickering, Malaise trap #2419, 3!, 6-13.xi.1996, J. Pickering, Malaise trap #7046, 4!, 6-

13.xi.1996, J. Pickering, Malaise trap #7047, 1!, 7-14.iv.1993, J. Pickering, Malaise trap #961, 1!, 7-

21.ix.1994, J. Pickering, Malaise trap #2441, 7!, 9-23.vi.1993, J. Pickering, Malaise trap #946; Darien: 

Cruce de Mono, 7.92°N, 77.62°W, 3!, 6.ii-4.iii.1993, R. Cambra, J. Coronado, Malaise trap. 
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Myriophora longisetarum sp. nov. 

(Figs 5.4, 12.2, 18.2, 23.10) 

Diagnosis. Female. Myriophora longisetarum is similar to M. kungae, but has a more 

acutely downturned oviscape apex and distinctly longer setae on the sternite (Figs 18.2, 

23.10). 

Description. Female (Fig. 5.4). Body length 1.33–2.10 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the 

length of upper pair; upper supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow-brown, rounded under arista. Palpus yellow, slightly inflated. 

Labrum normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum 

dusky yellow. Anterior scutellar setae about 3/4 the length of posterior pair. Pleuron 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

1.23–2.31 mm (Fig. 12.2); costal vein normal; costal length 0.70–1.23 mm; mean costal 

ratio 0.55. Knob of halter light brown. Abdomen: Tergites 1 and 2 brown; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 short. 

Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae on segment 6 

shorter than posteroventral setae. Venter of abdomen with dense, long setae. Oviscape 

(Figs 18.2, 23.10) sclerites dark brown; tergite strongly downturned at apex; sternite 

about 1/5 of the length of tergite and with long setae on lateral margins. 

Distribution. Mexico to Colombia. 

Host. Unknown. 



 78 

Etymology. A noun from Latin for "long setae" referring to the long setulae on the 

ventrolateral side of the oviscape that differentiates this species from the closely related 

M. kungae. 

Holotype. !, MEXICO: Tamaulipas: Estación Los Cedros, Gómez Farías, 23.05°N, 99.15°W, 340m, 

1.iv.2002, A. Cordoba-Torres, Malaise trap [LACM ENT 163253]. 

Paratypes. 7!, same as holotype, [LACM ENT 163286, 163283, 163252, 163130, 163264, 163266, 

163201]. 

Other Material Examined. COLOMBIA: Cundinamarca: PNN Chingaza, Charrascales, 4.52°N, 

73.75°W, 2990m, 1!, 11.i-8.ii.2002, E. Raigoso, CAP-3021, Malaise trap, 2!, 8-22.ii.2002, E. Raigoso, 

CAP-3047, Malaise trap; Valle de Cauca: PNN Farallones de Cali, Alto Anchicaya, 3.43°N, 76.8°W, 

650m, 1!, 19.xii-2.i.2001, S. Sarria, CAP-1539, Malaise trap. COSTA RICA: Alajuela: 2km W Dos 

Rios, 10.88°N, 85.38°W, 600m, 2!, viii.1988, San Ramon, 10.22°N, 84.62°W, 900m, 1!, vii-viii.1995, P. 

Hanson, Malaise trap; Cartago: 4km NE Cañon, Genesis II, 9.71°N, 83.91°W, 2350m, 1!, ii.1995, P. 

Hanson, Malaise trap, 2!, iv.1995, P. Hanson, Malaise trap, 1!, ix.1995, P. Hanson, Malaise trap, 1!, 

v.1995, P. Hanson, Malaise trap, Tapanti, 9.76°N, 83.78°W, 1200m, 1!, 17-20.vii.2000, S. Ashe, R. 

Brooks, FIT#192; Guanacaste: Cerro Pedregal, Volcan Cacao, 10.93°N, 85.48°W, 1000m, 6!, ii-iv.1989, 

I. Gauld, D. Janzen, Malaise trap, Estación Cacao, Volcán Cacao, 10.93°N, 85.47°W, 1000m, 1!, 10-

11.vii.2000, R. Brooks, S. Ashe, FIT #97; Heredia: 6km ENE Vara Blanca, 10.18°N, 84.12°W, 2000m, 

1!, 21.iv.2002, ALAS, Malaise trap 20/M/20/100, La Selva Biological Station, 10.43°N, 84.02°W, 40m, 

2!, 1-15.iii.1993, ALAS, Malaise trap M/07/038 (INBC), 1!, 1-15.iv.1993, ALAS, Malaise trap M/07/070 

(INBC), 1!, 1-15.v.1993, ALAS, Malaise trap M/10/104 (INBC), 1!, 1.vi.1993, ALAS, Malaise trap 

M/07/113 (INBC), 1!, 10.i.2000, ALAS, Malaise trap M/19/739 (INBC), 1!, 14.vi.1996, ALAS, Malaise 

trap M/12/673 (INBC), 1!, 15-17.ii.2002, Brown, Gonzalez, Walker, Malaise trap, successional plots, 1!, 

15.ii-1.iii.1993, ALAS, Malaise trap M/10/025 (INBC), 1!, 15.iii-1.iv.1993, ALAS, Malaise trap 

M/08/055 (INBC), 1!, 16-23.v.1988, B.V. Brown, Malaise trap SSO 50, 1!, 16.ii-2.iii.1993, ALAS, 
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Malaise trap M/07/022 (INBC), 1!, 16.viii.1995, ALAS, Malaise trap M/10/431 (INBC), 1!, 18.v.1993, 

ALAS, Malaise trap M/07/101 (INBC), 1!, 2.v.1993, ALAS, Malaise trap M/07/086 (INBC), 1!, 

25.iii.1999, ALAS, Light L/18/607 (INBC), 1!, 26.vi-1.vii.1993, B. Brown & D. Feener, Malaise trap #3, 

1!, 27.xii.1999, ALAS, Malaise trap M/19/738 (INBC), 1!, 3.iv.2000, ALAS, Malaise trap M/19/745 

(INBC), 1!, 30.vi.1995, ALAS, Malaise trap M/01/387 (INBC), 1!, 4.iv.1994, ALAS, Malaise trap 

M/09/387 (INBC), Refugio 2000m, near Varablanca, 10.18°N, 84.11°W, 2000m, 1!, 10.iii.2002, ALAS, 

Malaise trap 20/M/17/037, 1!, 21.ii.2002, ALAS, Malaise trap 20/M/20/020, 1!, 9.iv.2002, ALAS, 

Malaise trap 20/M/17/077; Puntarenas: 24km W Piedras Blancas [should be Chacarita], 8.7593°N, 

83.3861°W, 200m, 3!, ix-xi.1989, P. Hanson, Malaise trap, 3km SW Rincon, 8.68°N, 83.48°W, 10m, 1!, 

ix-xi.1989, P. Hanson, Malaise trap, 1!, vii-ix.1990, P. Hanson, Malaise trap, 1!, viii.1991, P. Hanson, 

Malaise trap, 1!, xii.1989, P. Hanson, Malaise trap, Cerro Rincon, 8.52°N, 83.47°W, 745m, 1!, ii.1991, P. 

Hanson, Malaise trap, Las Cruces, 8.80°N, 82.97°W, 1200m, 1!, 7-17.xi.2005, G. Kung, A. Kreuter, 

Malaise trap #1, Monteverde, 10.33°N, 84.79°W, 1700m, 1!, 1-5.vi.1988, B.V. Brown, Malaise trap, Rios 

Paraisos, Albergue del Pecori, 9.56°N, 84.12°W, 400m, 1!, 15-17.ii.2003, B. Brown, E. Zumbado, 

Malaise trap #2; San José: 6km N San Gerardo, 9.55°N, 83.8°W, 2800m, 2!, i.1993, P. Hanson, Malaise 

trap, 1!, xi.1992, P. Hanson, Malaise trap, 1!, xii.1992, P. Hanson, Malaise trap, Braulio Carrillo NP, 

9.5km E Tunel, 10.12°N, 83.97°W, 1000m, 1!, x-xii.1989, P. Hanson, Malaise trap, Zona Protectora El 

Rodeo, 9.91°N, 84.28°W, 1000m, 1!, 1-5.viii.2001, B. Brown et al., Malaise trap #2 (upper site), 1!, 1-

5.viii.2001, B. Brown et al., Malaise trap, lower site, Zurquí de Moravia, 10.05°N, 84.02°W, 1600m, 1!, 

17-28.iii.2007, M. Pollet, blue pan traps, CR/2007/306, 1!, i.1996, P. Hanson, Malaise trap, 1!, vi.1995, 

P. Hanson, Malaise trap. GUATEMALA: Sacatepequez: Dunwest Farm, Sumpango, 14.67°N, 90.72°W, 

1975m, 1!, 18.ii-4.iii.2007, M. Hoddle, Malaise trap. MEXICO: Chiapas: Reserva El Triunfo, Sendero 

Cerro Triunfo, 15.66°N, 92.8°W, 1982m, 1!, 19-22.vii.1997, J. Woolley, Gonzalez, Malaise trap; 

Tamaulipas: Estación Los Cedros, Gómez Farías, 23.05°N, 99.15°W, 340m, 1!, 22.v.2002, S. Triapitsyn, 

V. Berezovskiy, Malaise trap, 3!, 23.iv.2002, S. Triapitsyn, V. Berezovskiy, Malaise trap, 1!, 3.vi.2002, 

S. Triapitsyn, V. Berezovskiy, Malaise trap, 1!, 4.iii.2003, S. Triapitsyn, V. Berezovskiy, Malaise trap, 

2!, iii.2002, A. Cordoba-Torres, Malaise trap. NICARAGUA: Matagalpa: Fuente Pura, 13.02°N, 
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85.92°W, 1500m, 1!, 6.vii.1994, J. M. Maes, Malaise trap, 1!, vi.1993, J. M. Maes, Malaise trap. 

PANAMA: Veraguas: Cerro Tute, 8 km W Santa Fe, 8.50°N, 81.11°W, 1000m, 1!, 24.vii-8.viii.1999, J. 

Woolley, Malaise trap. 

 

Myriophora lucigaster (Borgmeier) 

(Figs 5.5, 12.3, 18.3, 24.1) 

Plastophora lucigaster Borgmeier, 1961: 90. 

Megaselia lucigaster: Disney 1978: 318 (new combination). 

Myriophora lucigaster: Brown 1992: 78 (new combination). 

Diagnosis. Female. The combination of the anepisternum with only a few setulae and the 

dark colored, deep oviscape sclerites (Fig. 18.3) make M. lucigaster distinguishable 

among New World Myriophora. 

Distribution. Argentina, Brazil, Colombia, Ecuador, and Peru. 

Host. Myriophora lucigaster has been collected on injured Spirostreptida and other 

unidentified millipedes. 

Material Examined. Paratype: 1!, BRAZIL: Santa Catarina: Nova Teutônia, v.1959, F. Plaumann 

(USNM). ARGENTINA: Misiones: Reserva Vida Silvestre Urugua-í, 25.97°S, 54.11°W, 400m, 1!, 10-

12.xii.2003, B. Brown, G. Kung, Malaise trap #1, 1!, 10-12.xii.2003, B. Brown, G. Kung, Malaise trap #2, 

1!, 10-12.xii.2003, B. Brown, G. Kung, Malaise trap #3, 1!, 17.xii.2003, L. Gonzalez, injured millipedes, 

1!, 7-9.xii.2003, B. Brown, G. Kung, Malaise trap #1, 1!, 7-9.xii.2003, B. Brown, G. Kung, Malaise trap 

#5, 9!, 8.xii.2003, B. Brown, G. Kung, injured millipede. BRAZIL: Minas Gerais: Belo Horizonte, Est. 

Ecol. UFMG, 19.92°S, 43.97°W, 800m, 1!, i.1997, D. Yanega, yellow pan traps; Pará: Caxiuaña Field 

Station, 1.73°S, 51.45°W, 60m, 1!, 5.x.2001, B. Brown, injured millipede. COLOMBIA: Amazonas: 

Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 1!, 1.ix.1997, B. Brown, G. Kung, injured 

millipede, 4!, 30.viii.1997, B. Brown, G. Kung, injured millipede, 1!, 8-12.iii.2000, M. Sharkey, total 
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sweep sample, San Martin, PNN Amacayacu, 3.77°S, 70.3°W, 1!, 15.x-5.xi.2001, D.Chota, CAP-2767, 

Malaise trap; Valle de Cauca: PNN Farallones de Cali, Alto Anchicaya, 3.43°N, 76.8°W, 650m, 1!, 2-

16.i.2001, S. Sarria, Malaise trap CAP-1542. ECUADOR: Zamora Chinchipe: Rio Bombuscaro, 4.12°S, 

78.98°W, 1100m, 1!, 26-29.vi.1996, P. Hibbs, Malaise trap. PERU: Madre de Dios: Cocha Cashu 

Station, Manu National Park, 11.92°S, 71.37°W, 380m, 1!, 23-30.ix.1986, D. C. Darling, Malaise trap, 

ROM#868005, Pakitza, 11.94°S, 71.28°W, 356m, 1!, 14.ii.1992, B.V. Brown, injured millipede, 1!, 

28.ii-4.iii.1992, B. Brown & D. Feener, Malaise trap #2. 

 

Myriophora luteitergum sp. nov. 

(Figs 5.6, 18.4, 22.1) 

Diagnosis. Female. Myriophora luteitergum is distinguished from most Myriophora by 

the yellow oviscape sclerites and inflated costal vein. It is differentiated from the similar 

M. flavicosta by the yellow and brown abdominal tergites, shorter posterior setae on T5 

that extend about 1/2 the length of T6 (Fig. 22.1), and the narrower posterior margin of 

T6. 

Description. Female (Fig. 5.6). Body length 2.66 mm. Head: Frons dusky yellow, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 

First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal sized. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae about 3/4 the length of posterior pair. 

Pleuron yellow; anepisternum with a few setulae. Forefemur yellow. Midfemur yellow. 

Hind femur yellow. Wing length 2.31 mm; costal vein inflated; costal length 1.54 mm; 

costal ratio 0.67. Knob of halter light brown. Abdomen: Tergites 1 and 2 contrasting, 
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yellow anteriorly, brown posteriorly; tergite 2 with strong, distinct setae on lateral 

margin. Tergite 5 contrasting, yellow anteriorly, brown posteriorly; posterior setae on 

tergite 5 long. Tergite 6 greatly narrowed posteriorly; posterodorsal setae on segment 6 

shorter than posteroventral setae. Venter of abdomen with sparse short setae. Oviscape 

(Fig. 18.4) sclerites dusky yellow, strongly laterally compressed with conspicuous black 

setae; division between membrane and sclerites clearly defined. 

Distribution. Known from a single site in Colombia. 

Host. Unknown. 

Etymology. A noun from Latin meaning "yellow tergum" referring to the yellow 

coloration of the oviscape tergite.  

Holotype. !, COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 

30.viii.1997, B. Brown, G. Kung, injured millipede [LACM ENT 102061] (IAVH). 

 

Myriophora luteizona (Borgmeier) 

(Figs 5.7, 12.4, 18.5, 21.8, 21.13, 21.23, 22.10) 

Aphiochaeta luteizona Borgmeier, 1925: 142. 

Plastophora luteizona: Borgmeier 1961: 90 (new combination). 

Megaselia luteizona: Disney 1978: 318 (new combination). 

Myriophora luteizona: Brown 1992: 78 (new combination). 

Diagnosis. Female. Myriophora luteizona differs from other species of Myriophora with 

darkly-colored abdominal T1 and T2 and lightly-colored T3 and T4 (Fig. 5.7) by having a 

combination of strong setae on the posterolateral margins of T5 and an almost uniformly 
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dark brown T6 that is 4-6x wider on the anterior margin than the posterior margin (Fig. 

21.23). 

Distribution. Known from across much of South America. 

Host. Myriophora luteizona has been collected on injured Spirostreptida.  

Material Examined. Paratype: !, BRAZIL: Rio de Janeiro: Petropolis, 11.iii.1924, C. Prade 

(MCZC). ARGENTINA: Misiones: Loreto, Ruinas Jesuiticas, 27.32°S, 55.53°W, 1!, 24.viii.2000, P. 

Fidalgo, yellow pan traps, Reserva Vida Silvestre Urugua-í, 25.97°S, 54.11°W, 400m, 1!, 10-12.xii.2003, 

B. Brown, G. Kung, Malaise trap #6, 6!, 17.xii.2003, L. Gonzalez, injured millipedes, 3!, 8.xii.2003, B. 

Brown, G. Kung, injured millipede. BOLIVIA: La Paz: Cumbre Alto Beni, 40 km N Caranavi, 15.83°S, 

67.56°W, 1600m, 1!, 15-19.iv.2003, Brown, Marcotte, Zumbado, Malaise trap, 1!, 15-21.iv.2004, S. 

Gaimari, M. Hauser, Malaise trap. BRAZIL: Rio de Janeiro: near Desengano State Park, site #1, 21.87°S, 

41.8°W, 200m, 1!, 5-8.v.1999, B.V. Brown, Malaise trap #3, forest near edge; Roraima: Pacaraima, 

4.47°N, 61.14°W, 1!, 27.viii.1987, J. Raphael, Malaise trap; Sâo Paulo: Ipiranga Park, Sao Paulo, 

23.59°S, 46.61°W, 2!, 29.iv.1999, B.V. Brown, injured millipede. COLOMBIA: Magdalena: PNN 

Tayrona, Pueblito, 11.33°N, 74.03°W, 225m, 1!, 29.vi-14.vii.2000, R. Henriquez, CAP-277, Malaise trap, 

PNN Tayrona, Zaino, 11.33°N, 74.03°W, 50m, 1!, 28.vii-14.viii.2000, R. Henriquez, CAP-567, Malaise 

trap. FRENCH GUIANA: Saint-Laurent-du-Maroni: Boeuf Morte, 3.65°N, 53.22°W, 10!, 28.iv.1996, 

A. Berkov, ex. dead millipede. 

 

Myriophora magnilabellum sp. nov. 

(Figs 5.8, 12.5, 18.6, 21.5, 21.10) 

 

Diagnosis. Female. Myriophora magnilabellum is easily recognizable by the long thin 

oviscape and labellar lobes that are over 2x wider than the maxillary palps (Fig. 21.10). 
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This species also lacks the lower pair of supra-antennal setae that is common in species 

with a large, distinct seta on the anepisternum. 

Description. Female (Fig. 5.8). Body length 1.82–2.31 mm. Head: Frons brown, with 1 

pair of supra-antennal setae; supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow-brown, rounded under arista. Palpus yellow, slightly inflated. 

Labrum normal sized. Labellum swollen. Thorax: Scutum dusky yellow. Scutellum 

dusky yellow. Anterior scutellar setae about 3/4 length of the posterior pair. Pleuron 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

1.61–2.35 mm (Fig. 12.5); costal vein normal; costal length 0.84–1.26 mm; mean costal 

ratio 0.54. Knob of halter brown. Abdomen: Tergites 1 and 2 brown; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 short. 

Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae on segment 6 

shorter than posteroventral setae. Venter of abdomen with sparse, long setae. Oviscape 

(Fig. 18.6) sclerites brown, weakly laterally compressed; sternite very elongated; tergite 

expanded laterally at apex, ovate and flattened dorsally. 

Distribution. Costa Rica. 

Host. Unknown. 

Etymology. A noun from Latin for "large labellum" referring the distinctly enlarged 

labellum. 

Holotype. !, COSTA RICA: Alajuela: 2km W Dos Rios, 10.88°N, 85.38°W, 600m, viii.1988 [LACM 

ENT 007154]. 
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Paratypes. COSTA RICA: Alajuela: Alberge de Heliconia, 10.71°N, 85.04°W, 700m, 1!, 19-

23.ii.2002, Brown, Gonzalez, Walker, Zumbado, Malaise trap [LACM ENT 158159], San Ramon, 

10.22°N, 84.62°W, 900m, 2!, vii-viii.1995, P. Hanson, Malaise trap [LACM ENT 130843, 130925); 

Guanacaste: Cerro Pedregal, Volcan Cacao, 10.93°N, 85.48°W, 1000m, 5!, ii-iv.1989, I. Gauld, D. 

Janzen, Malaise trap [LACM ENT 307179, 039997, 040006, 307180, 307181]; Puntarenas: Las Cruces, 

8.80°N, 82.97°W, 1200m, 1!, vi-vii.1988, P. Hanson, Malaise trap [LACM ENT 048784]. 

 

Myriophora misionesensis sp. nov. 

(Figs 6.1, 12.6, 18.7, 21.18, 24.3) 

Diagnosis. Female. Myriophora misionesensis is most similar to M. porrecta but differs 

by the narrower posterior margin of the abdominal T6 and the shape of the oviscape 

sternite that is deeper in the proximal half gradually becoming shallower apically (Figs 

18.7, 24.3). 

Description. Female (Fig. 6.1). Body length 1.86–2.77 mm. Head: Frons dusky yellow, 

with 1 pair of supra-antennal setae; supra-antennals originate above lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky 

yellow. Scutellum dusky yellow; anterior scutellar setae about 3/4 as long as posterior 

pair. Pleuron yellow; anepisternum with few setulae. Forefemur yellow. Midfemur 

yellow. Hind femur yellow. Wing length 1.72–2.17 mm (Fig. 12.6); costal vein normal; 

costal length 0.95–1.44 mm; mean costal ratio 0.60. Knob of halter light brown. 

Abdomen: Tergites 1 and 2; tergite 2 with strong, distinct setae on lateral margin. Tergite 

5 brown; posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; 
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posterodorsal setae on segment 6 shorter than posteroventral setae. Venter of abdomen 

with sparse, long setae. Oviscape (18.7) sclerites brown; membrane light brown; strongly 

laterally compressed; division between membrane and sclerites clearly defined; sternite 

about 3/4 as long as tergite. 

Distribution. Known from northern Argentina. 

Host. Myriophora misionesensis has been collected on injured Spirostreptida.  

Etymology. Named for the locality where the holotype was collected, Misiones, 

Argentina. 

Holotype. !, ARGENTINA: Misiones: Reserva Vida Silvestre Urugua-í, 25.97°S, 54.11°W, 

8.xii.2003, B. Brown, G. Kung, injured millipede [LACM ENT 218363] (MACN). 

Paratypes. 8!, same as holotype, [LACM ENT 218408, 218349, 218419, 219344, 218423, 219345, 

218425, 218426]. 

Other Material Examined. ARGENTINA: Misiones: Reserva Vida Silvestre Urugua-í, 25.97°S, 

54.11°W, 400m, 28!, 17.xii.2003, L. Gonzalez, injured millipedes, 24!, 8.xii.2003, B. Brown, G. Kung, 

injured millipede. 

 

Myriophora nigra sp. nov. 

(Figs 6.2, 12.7, 18.8, 22.12) 

Diagnosis. Female. The black ventral and dorsal margins of the oviscape sclerites (Fig. 

18.8) and the notch in the posterior margin abdominal T5 (Fig. 22.12) clearly distinguish 

M. nigra from all other Myriophora with a bare anepisternum.  

Description. Female (Fig. 6.2). Body length 2.87–3.54 mm. Head: Frons brown, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 
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First flagellomere yellow-brown, rounded under arista. Palpus yellow-brown, slightly 

inflated. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum brown. 

Scutellum brown. Anterior scutellar setae about 3/4 length of posterior pair. Pleuron 

dusky yellow; anepisternum bare. Forefemur yellow. Midfemur yellow. Hind femur 

yellow with brown patch distally on anterior surface. Wing length 2.87–3.82 mm (Fig. 

12.7); costal vein normal; costal length 1.79–2.17 mm; mean costal ratio 0.59. Knob of 

halter brown. Abdomen: Tergites 1 and 2 contrasting, yellow anteriorly, brown 

posteriorly; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 contrasting, 

yellow anteriorly, brown posteriorly; posterior setae on tergite 5 short. Tergite 6 greatly 

narrowed posteriorly; posterodorsal setae on segment 6 equal in length to posteroventral 

setae. Venter of abdomen with dense, long setae. Oviscape (18.8) sclerites dark brown 

with black margins, strongly laterally compressed; membrane striations conspicuously 

dark; sclerites and membrane clearly differentiated. 

Distribution. Colombia and Venezuela. 

Host. Unknown. 

Etymology. An adjective from Latin for "black" referring to the black ventral and dorsal 

margins of the oviscape. 

Holotype. !, COLOMBIA: Boyaca: Iguaque [IG-5-8], 5.70°N, 73.46°W, 2850m, 17.iii-1.iv.2000, P. 

Reina, CAP-127, Malaise trap #7 [LACM ENT 067425] (IAVH). 

Paratypes. !, VENEZUELA: Aragua: Pico Guacamayo, 10.44°N, 67.56°W, 1830m, 15-30.xi.1997, T. 

Pape, Malaise trap [LACM ENT 133478]. 

 

 



 88 

Myriophora nigralinea sp. nov. 

(Figs 6.3, 12.8, 18.9) 

Diagnosis. Female. Myriophora nigralinea is clearly recognizable among all Myriophora 

by the dark line on the ventral half of the oviscape membrane (Fig. 18.9). M. nigralinea 

also has wings that are clearly much longer than the body (Fig. 6.3). 

Description. Female (Fig. 6.3). Body length 1.51–1.82 mm. Head: Frons brown, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 

First flagellomere brown, rounded under arista. Palpus yellow-brown, normal sized. 

Labrum normal sized. Labellum normal sized. Thorax: Scutum brown. Scutellum brown. 

Anterior scutellar setae near equal in length to posterior pair. Pleuron light brown; 

anepisternum bare. Forefemur dusky yellow. Midfemur dusky yellow. Hind femur yellow 

with brown patch distally on anterior surface. Wing length 2.03–2.49 mm (Fig. 12.8); 

costal vein normal; costal length 1.16–1.51 mm; mean costal ratio 0.61. Knob of halter 

brown. Abdomen: Tergites 1 and 2 brown; tergite 2 with strong, distinct setae on lateral 

margin. Tergite 5 brown; posterior setae on tergite 5 short. Tergite 6 rectangular to 

slightly narrowing posteriorly; posterodorsal setae on segment 6 of equal length to 

posteroventral setae. Venter of abdomen with sparse short setae. Oviscape (Fig. 18.9) 

sclerites reddish-brown and with long setae on lateral margins; membrane brown with 

black stripe on ventral half; strongly laterally compressed; division between membrane 

and sclerites clearly defined.  

Distribution. Known from a single site in Ecuador. 

Host. Unknown. 
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Etymology. A noun from Latin for "black line" referring to the distinct black line on the 

oviscape membrane. 

Holotype. !, ECUADOR: Napo: Oyacachi, 0.22°S, 78.08°W, 3000m, 19.ii-29.iii.1996, P. Hibbs, FIT 

[LACM ENT 021135]. 

Paratypes. 2!, same as holotype, 6-19.vii.1996, [LACM ENT 061131, 061204]. 

 

Myriophora obscuritergum sp. nov. 

(Figs 6.4, 12.9, 18.10) 

Diagnosis. Female. Myriophora obscuritergum is different from other species of 

Myriophora with darker-colored abdominal T1, T2, and T3 and light-colored T5 by the 

light brown coloration of T4 and the shape of T6, in which the anterior margin is about 

3x wider than the posterior margin. 

Description. Female (Fig. 6.4). Body length 2.52–3.22 mm. Head: Frons yellow, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 the length 

of upper pair; upper supra-antennals originate even with lower interfrontal setae. First 

flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum 

dusky yellow. Anterior scutellar setae less than 1/2 the length of posterior pair. Pleuron 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

1.96–2.49 mm (Fig. 12.9); costal vein normal; costal length 1.16–1.47 mm; mean costal 

ratio 0.57. Knob of halter brown. Abdomen: Tergites 1 and 2 contrasting, yellow 
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anteriorly, brown posteriorly; tergite 2 with strong, distinct setae on lateral margin. 

Tergite 5 yellow; posterior setae on tergite 5 short. Tergite 6 greatly narrowed 

posteriorly; posterodorsal setae on segment 6 longer than posteroventral setae. Venter of 

abdomen with sparse, long setae. Oviscape (Fig. 18.10) sclerites browns; membrane 

lightly colored with conspicuous brown striations; strongly laterally compressed; sternite 

deepest in center and tapering toward ends. 

Distribution. Colombia. 

Host. Unknown. 

Etymology. A noun from Latin meaning "dusky tergum" referring to the darker 

coloration of abdominal tergite 4 relative to the lighter colored tergite 5. 

Holotype. !, COLOMBIA: Bolivar: SFF Colorados, El Mirador, 9.90°N, 75.12°W, 400m, 3-

18.ix.2001, E. Deulufeut, CAP-2162, Malaise trap [LACM ENT 187238] (IAVH). 

Paratypes. COLOMBIA: Bolivar: SFF Colorados, El Mirador, 9.90°N, 75.12°W, 400m, 3!, 18.viii-

3.ix.2001, E. Deulofeut, CAP-2051, Malaise trap [LACM ENT 172771, 172751, 173102], 2!, 22.ix-

7.x.2001, E. Deulufeut, CAP-2165, Malaise trap [LACM ENT 232260, 214517], 4!, 3-18.viii.2001, E. 

Deulufeut, CAP-2048, Malaise trap [LACM ENT 186578, 186505, 186495, 186542]; Magdalena: PNN 

Tayrona, Palangana, 11.33°N, 74.03°W, 30m, 1!, 18-31.x.2001, R. Henriquez, CAP-2227, Malaise trap 

[LACM ENT 228776]. 

 

Myriophora opilionidis (Borgmeier) 

(Figs 6.5, 12.10) 

Megaselia opilionidis Borgmeier 1931: 143. 

Plastophora opilionidis: Borgmeier 1961: 86 (new combination). 

Megaselia opilionidis: Disney 1978: 318 (new combination). 
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Myriophora opilionidis: Brown 1992: 78. (new combination). 

Diagnosis. Female. Myriophora opilionidis is most similar to M. sinesplendida in the 

overall structure of the oviscape, but the sclerites in M. opilionidis are more sclerotized 

and shiny, and the anterior scutellar setae are longer in M. opilionidis (over half the 

length of the posterior pair) than in M. sinesplendida. 

Distribution. Argentina and Brazil. 

Host. Unknown but some specimens were observed running on the ground near a 

harvestman Opiliones laniatores (see Borgmeier 1931). 

Material Examined. Brazil: Nova Teutônia, 1!, Fritz Plaumann, (Det. Borgmeier) (USNM). 

 

Myriophora pabloi (Brown) (New Comb.) 

(Figs 6.6, 13.1, 18.11) 

Plastophora tarsalis Borgmeier 1970: 469. 

Megaselia tarsalis Disney 1978: 318 (new combination but created a junior secondary homonym). 

Megaselia pabloi Brown 1994: 76 (replacement name). 

Diagnosis. This is the only species of Myriophora that has inflated foretarsomeres that 

are equal in diameter to the foretibia, rendering it easily recognizable. 

Distribution. Costa Rica and Honduras. 

Host. Unknown but specimens have been collected over army ant, Labidus praedator and 

Eciton burchelli, raids. 

Material Examined. COSTA RICA: Puntarenas: Monteverde, 10.32°N, 84.8°W, 1500m, 3!, 

3.vi.1988, B.V. Brown, swarm raid front Eciton burchelli; San José: Zurquí de Moravia, 10.05°N, 
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84.02°W, 1600m, 1!, 8.iii.1995, B. Brown, J. Cantley, over raid Labidus praedator. HONDURAS: 

Olancho: PN La Muralla, 15km NW La Union, 15.12°N, 86.75°W, 1450m, 1!, i.1995, R. Cordero, FIT. 

 

Myriophora pallida sp. nov. 

(Figs 6.7, 13.2, 19.1, 24.4) 

Diagnosis. Female. Myriophora pallida is distinguished from most species of 

Myriophora by the contrasting abdominal coloration having darker anterior tergites and 

lighter posterior tergites (Fig. 6.7). It is differentiated from similar looking species such 

as M. luteizona and M. angustifascia by having only few setulae on the anepisternum and 

lacking the large, differentiated seta.  

Description. Female (Fig. 6.7). Body length 1.89–2.45 mm. Head: Frons yellow, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 

First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal sized. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae about 3/4 length of posterior pair. 

Pleuron yellow; anepisternum with a few setulae. Forefemur yellow. Midfemur yellow. 

Hind femur yellow. Wing length 1.86–2.31 mm (Fig. 13.2); costal vein normal; costal 

length 1.05–1.51 mm; mean costal ratio 0.61. Knob of halter light brown. Abdomen: 

Tergites 1 and 2 light brown; tergite 2 with strong, distinct setae on lateral margin. 

Tergite 5 yellow; posterior setae on tergite 5 short. Tergite 6 rectangular to slightly 

narrowing posteriorly; posterodorsal setae on segment 6 equal in length to posteroventral 

setae. Venter of abdomen with dense, short setae. Oviscape (Figs 19.1, 24.4) sclerites 
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brown; membrane light brown; strongly laterally compressed; division between 

membrane and sclerites clearly defined; sternite nearly equal in length to tergite. 

Distribution. Known from Colombia, Ecuador, and Peru. 

Host. Unknown but has been collected on unidentified injured millipedes. 

Etymology. An adjective from Latin for "pale" referring to the overall pale yellow body 

color. 

Holotype. !, ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 13-23.iv.1994, P. Hibbs, 

Malaise trap [LACM ENT 037564]. 

Paratypes. 3!, same as holotype, 13-25.vii.1994, [LACM ENT 040683, 036105, 036132], 1!, 22.ii-

4.iii.1994, [LACM ENT 036878], 1!, 24.v-3.vi.1994, [LACM ENT 038036], 1!, 27.viii-10.ix.1994, 

[LACM ENT 041192], 1!, 3-16.viii.1994, [LACM ENT 041146], 1!, 4-14.v.1994, [LACM ENT 

020769]. 

Other Material Examined. COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 

70.26°W, 150m, 2!, 1.ix.1997, B. Brown, G. Kung, injured millipede, 1!, 17.xii-2.i.2001, A. Parente, 

CAP-1123, Malaise trap, 3!, 30.viii.1997, B. Brown, G. Kung, injured millipede, San Martin, PNN 

Amacayacu, 3.77°S, 70.3°W, 1!, 22-30.i.2001, B. Amado, Malaise trap, CAP-1311. PERU: Madre de 

Dios: Pakitza, 11.94°S, 71.28°W, 356m, 5!, 14.ii.1992, B.V. Brown, injured millipede. 

 

Myriophora parva sp. nov. 

(Figs 6.8, 13.3, 19.2, 22.4) 

Diagnosis. Female. Myriophora parva is one of only two species that have a bare 

anepisternum, two brown spots on tergite 3 (Fig. 22.4), and sclerotized patches of 

intersegmental membrane at the posterodorsal corners of T5 (e.g. 22.8). Myriophora 
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parva is separated from M. wellsorum by the much smaller body size and the uniformly 

light brown abdominal tergites. 

Description. Female (Fig. 6.8). Body length 1.37–1.58 mm. Head: Frons dusky yellow, 

with 1 pair of supra-antennal setae; supra-antennals originate even with lower interfrontal 

setae. First flagellomere yellow, rounded under arista. Palpus yellow, normal sized. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae near equal in length to posterior pair. 

Pleuron yellow; anepisternum bare. Forefemur yellow. Midfemur yellow. Hind femur 

yellow. Wing length 1.37–1.75 mm (Fig. 13.3); costal vein normal; costa length 0.77–

0.98 mm; mean costal ratio 0.57. Knob of halter dusky yellow. Abdomen: Tergites 1 and 

2 light brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 light 

brown; posterior setae on tergite 5 long. Tergite 6 rectangular to slightly narrowing 

posteriorly; posterodorsal setae on segment 6 equal in length to posteroventral setae. 

Venter of abdomen with sparse, long setae. Oviscape (Fig. 19.2) sclerites light brown; 

membrane light brown; division between membrane and sclerites clearly defined; 

strongly laterally compressed. 

Distribution. Known from one site in French Guiana. 

Host. Collected on unidentified dead millipedes. 

Etymology. An adjective from Latin meaning "small" referring the small size of this 

species. 

Holotype. !, FRENCH GUIANA: Saint-Laurent-du-Maroni: Boeuf Morte, 3.65°N, 53.22°W, 

28.iv.1996, A. Berkov, ex. dead millipede [LACM ENT 101644] (AMNH). 
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Paratypes. 2!, same as holotype, [LACM ENT 101662, 101670]. 

 

Myriophora pectinata sp. nov. 

(Figs 7.1, 13.4, 19.3, 24.5) 

Diagnosis. Female. Myriophora pectinata is among the most easily recognized 

Myriophora due to the near complete absence of setae on the abdomen and the distinct 

setal comb on the posterior margin of T5 (Fig. 7.1). T6 is extremely reduced, and the 

labellar lobes are swollen.  

Description. Female (Fig. 7.1). Body length 2.45–2.52 mm. Head: Frons yellow, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 length 

of upper pair; upper supra-antennals originate above lower interfrontal setae. First 

flagellomere yellow, rounded under arista. Palpus yellow, normal sized. Labrum normal 

sized. Labellum swollen. Thorax: Scutum yellow. Scutellum yellow. Anterior scutellar 

setae less than 1/2 the length of posterior pair. Pleuron yellow; anepisternum with setulae 

and one large seta. Forefemur yellow. Midfemur yellow. Hind femur yellow. Wing length 

2.31–2.52 mm (Fig. 13.4); costal vein normal; costal length 1.37–1.51 mm; mean costal 

ratio 0.59. Knob of halter dusky yellow. Abdomen: Tergites 1 and 2 light brown; tergite 2 

without strong, distinct setae on lateral margin. Tergite 5 light brown; posterior setae on 

tergite 5 long. Tergite 6 greatly narrowed posteriorly; posterodorsal setae on segment 6 

equal in length to posteroventral setae. Venter of abdomen with sparse short setae. 

Oviscape (Fig. 19.3) sclerites light brown; membrane lightly colored with conspicuous 



 96 

brown striations directed obliquely in basal half and parallel to sclerites in apical half; 

weakly laterally compressed; nearly bare with only minute, sparse setulae. 

Distribution. Known from Sacha Lodge, Ecuador. 

Host. Unknown. 

Etymology. An adjective from Latin meaning "combed" referring to the setal combs on 

the posterior of the abdomen. 

Holotype. !, ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 3-13.vii.1994, P. Hibbs, 

Malaise trap [LACM ENT 042289]. 

Paratypes. 1!, same as holotype, 10-20.ix.1994, [LACM ENT 020597]; 1!, 14-24.v.1994, [LACM 

ENT 006975]. 

 

Myriophora perpendicularis sp. nov. 

(Figs 7.2, 19.4) 

Diagnosis. Female. The oviscape of M. perpendicularis looks most similar to M. smithi, 

but differs by the shape of the sternite (Fig. 19.4) and the lack of the large, distinct seta 

on the anepisternum. 

Description. Female (Fig. 7.2). Body length 1.79 mm. Head: Frons dusky yellow, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 length 

of upper pair; upper supra-antennals originate even with lower interfrontal setae. First 

flagellomere yellow-brown, rounded under arista. Palpus yellow, normal sized. Labrum 

normal sized. Labellum normal sized. Thorax: Scutum yellow. Scutellum yellow. 

Anterior scutellar setae about 3/4 length of posterior pair. Pleuron yellow; anepisternum 

with many setulae. Forefemur yellow. Midfemur yellow. Hind femur dusky with brown 
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patch distally on anterior surface. Wing length 2.17 mm; costal vein normal; costal length 

1.19 mm; costal ratio 0.55. Knob of halter brown. Abdomen: Tergites 1 and 2 brown; 

tergite 2 with strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on 

tergite 5 short. Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae 

on segment 6 shorter than posteroventral setae. Venter of abdomen with sparse short 

setae. Oviscape (Fig. 19.4) sclerites reddish-brown; membrane lightly colored with 

conspicuous brown striations that are dorsoventrally directed in the basal 1/5 and 

longitudinally directed afterward. 

Distribution. Known from one site in Honduras. 

Host. Unknown. 

Etymology. A noun from Latin for "perpendicular" referring to the roughly 90° angled 

turn the oviscape membrane striations take from anterior to posterior end. 

Holotype. !, HONDURAS: Franciso Morazan: Cerro Uyuca, San Antonio de Oriente, 14.03°N, 

87.07°W, 1800m, 13.i.1995, R. Cordero, Malaise trap [LACM ENT 052572]. 

 

Myriophora plana sp. nov. 

(Figs 7.3, 13.5, 19.5) 

Diagnosis. Female. Myriophora plana is one of only a few species of Myriophora that 

have two large anepisternal setae (e.g. Fig. 21.14). Myriophora plana is recognized by 

the thin oviscape sclerites that blend into the plane of the oviscape membrane (Fig. 19.5). 

Description. Female (Fig. 7.3). Body length 1.40–2.28 mm. Head: Frons brown, with 1 

pair of supra-antennal setae; supra-antennals originate even with lower interfrontal setae. 
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First flagellomere yellow, slightly pointed under arista. Palpus yellow, slightly inflated. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum light brown. 

Scutellum light brown. Anterior scutellar setae about 3/4 of the length of posterior pair. 

Pleuron dusky yellow; anepisternum with setulae and two larger setae. Forefemur yellow. 

Midfemur yellow. Hind femur yellow. Wing length 1.61–2.24 mm (Fig. 13.5); costal vein 

normal; costal length 0.91–1.23; mean costal ratio 0.57. Knob of halter dark brown. 

Abdomen: Tergites 1 and 2 dark brown; tergite 2 with strong, distinct setae on lateral 

margin. Tergite 5 dark brown; posterior setae on tergite 5 short. Tergite 6 greatly 

narrowed posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. 

Venter of abdomen with sparse, long setae. Oviscape (Fig. 19.5) sclerites brown; 

membrane brown; weakly laterally compressed; sclerites thin, dull and weakly offset 

from membrane. 

Distribution. Known from Ecuador and Costa Rica. 

Host. Unknown but specimens have been collected over Labidus praedator raids. 

Etymology. An adjective from Latin meaning "flat" referring to the lack of distinction 

between the plane of the membrane and sclerites on the oviscape.  

Holotype. !, ECUADOR: Esmeraldas: Bilsa Biological Station, 0.34°N, 79.71°W, 500m, 8.v.1996, 

Brown, Hibbs, Cantley, raid Labidus praedator [LACM ENT 025262]. 

Paratypes. 7!, same as holotype, [LACM ENT 025210, 025283, 025239, 021167, 025269, 021165, 

025196]. 

Other Material Examined. COSTA RICA: Puntarenas: Las Alturas, 8.95°N, 82.83°W, 1500m, 

4!, 13.viii.1995, B.V. Brown, over raid Labidus praedator, near Las Alturas [gravel pit], 8.95°N, 

82.85°W, 1600m, 1!, 17.viii.1995, B.V. Brown, over raid Labidus praedator. 
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Myriophora porrasae sp. nov. 

(Figs 7.4, 13.6, 19.6) 

Diagnosis. Female. The oviscape sternite distinctly projects past the posterior extent of 

the oviscape membrane (Fig. 19.6), the lateral surface of abdominal segments 3 and 4 are 

bare (Fig. 7.4), and oviscape sclerites are shallow, barely extending over the lateral face. 

Description. Female (Fig. 7.4). Body length 1.40–1.89 mm. Head: Frons dusky yellow, 

with 1 pair of supra-antennal setae; supra-antennals originate even with lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky 

yellow. Scutellum dusky yellow. Anterior scutellar setae about 3/4 of the length of 

posterior pair. Pleuron yellow; anepisternum with few setulae. Forefemur yellow. 

Midfemur yellow. Hind femur yellow. Wing length 1.40–1.93 mm (Fig. 13.6); costal vein 

normal; costal vein length 0.84–1.12 mm; mean costal ratio 0.59. Knob of halter light 

brown. Abdomen: Tergites 1 and 2 light brown; tergite 2 with strong, distinct setae on 

lateral margin. Tergite 5 light brown; posterior setae on tergite 5 short. Tergite 6 greatly 

narrowed posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. 

Venter of abdomen with dense, short setae. Oviscape (19.6) sclerites reddish-brown; 

strongly laterally compressed; sternite distinctly projects posteriorly beyond membrane 

and tergite; division between membrane and sclerites clearly defined. 

Distribution. French Guiana. 

Host. This species has been collected on an injured juliform millipede in Brazil. 
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Etymology. Named for Wendy Porras, collector of an important molecular specimen of 

this species and its host data, and in acknowledgment of her fieldwork assistance in Costa 

Rica. 

Holotype. !, FRENCH GUIANA: Boeuf Morte, 3.65°N, 53.22°W, 28.iv.1996, A. Berkov, ex. dead 

millipede [LACM ENT 101684] (AMNH). 

Paratypes. 7!, same as holotype, [LACM ENT 101660, 101674, 101657, 101658, 101622, 101594, 

101638]. 

 

Myriophora porrecta sp. nov. 

(Figs 7.5, 13.7, 19.7) 

Diagnosis. Female. Myriophora porrecta is most similar to M. dolionatis and M. 

misionesensis but is distinguished by the combination of the longer oviscape sternite that 

is nearly equal in length to the tergite, the posterior margin of T6 that is wider than the 

oviscape tergite, and the very similar shape of the oviscape sternite and tergite (Fig. 

19.7). 

Description. Female (Fig. 7.5). Body length 1.51–2.14 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 of 

the length of upper pair; upper supra-antennals originate even with lower interfrontal 

setae. First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal 

sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky 

yellow. Scutellum dusky yellow. Anterior scutellar setae about 3/4 of the length of 

posterior pair. Pleuron yellow; anepisternum with few setulae. Forefemur yellow. 

Midfemur yellow. Hind femur yellow. Wing length 1.58–2.14 mm (Fig. 13.7); costal vein 
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normal; costal length 0.91–1.23 mm; mean costal ratio 0.59. Knob of halter light brown. 

Abdomen: Tergites 1 and 2 contrasting, yellow anteriorly, brown posteriorly; tergite 2 

with strong, distinct setae on lateral margin. Tergite 5 contrasting, yellow anteriorly, 

brown posteriorly; posterior setae on tergite 5 short. Tergite 6 greatly narrowed 

posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. Venter of 

abdomen with sparse, long setae. Oviscape (Fig. 19.7) sclerites reddish-brown; 

membrane brown; strongly laterally compressed; ventral margin of sternite and dorsal 

margin of tergite parallel in apical half and divergent in basal half. 

Distribution. Ecuador and French Guiana. 

Host. Collected on unidentified dead millipedes. 

Etymology. An adjective from Latin for "extended" referring the longer oviscape sternite 

relative to the similar species, M. dolionatis. 

Holotype. !, FRENCH GUIANA: Boeuf Morte, 3.65°N, 53.22°W, 28.iv.1996, A. Berkov, ex. dead 

millipede [LACM ENT 101666] (AMNH). 

Paratypes. 7!, same as holotype, [LACM ENT 101678, 101620, 101671, 101637, 101623, 101627, 

101686]. 

Other Material Examined. 14!, same as holotype. ECUADOR: Napo: Yasuni Biological 

Research Station, 0.67°S, 76.39°W, 220m, 1!, 3-20.xi.1998, T. Pape, B. Viklund, Malaise trap. 
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Myriophora reminatis sp. nov. 

(Figs 7.6, 13.8, 19.8, 24.6) 

Diagnosis. Female. Myriophora reminatis is easily recognized among all Myriophora by 

the extremely laterally compressed oviscape that is oar-shaped and about 20 times deeper 

than wide (Figs 19.8, 24.6). 

Description. Female (Fig. 7.6). Body length 1.09–1.65 mm. Head: Frons yellow, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 of the 

length of upper pair; upper supra-antennals originate above lower interfrontal setae. First 

flagellomere yellow-brown, rounded under arista. Palpus yellow, normal sized. Labrum 

normal sized. Labellum normal sized. Thorax: Scutum yellow. Scutellum yellow. 

Anterior scutellar setae less than 1/2 of the length of posterior the posterior pair. Pleuron 

yellow; anepisternum with setulae and one large seta. Forefemur yellow. Midfemur 

yellow. Hind femur yellow with brown patch distally on anterior surface. Wing length 

1.12–1.33 mm (Fig. 13.8); costal vein normal; costal length 0.56–0.74 mm; means costal 

ratio 0.53. Knob of halter light brown. Abdomen: Tergites 1 and 2 brown; tergite 2 with 

strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on tergite 5 short. 

Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae on segment 6 

equal in length to posteroventral setae. Venter of abdomen with sparse, long setae. 

Oviscape (Fig. 19.8) sclerites reddish-brown; membrane whitish to translucent; strongly 

laterally compressed and oar-shaped. 

Distribution. Costa Rica to Ecuador and across northern South America. 

Host. Unknown. 
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Etymology. A noun from Latin meaning "oar buttocks" referring to the oar-shaped 

oviscape. 

Holotype. !, COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 8-

12.iii.2000, M. Sharkey, B. Brown, CAP-3270, Malaise trap [LACM ENT 232373] (IAVH). 

Paratypes. COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 1!, 

20-26.iii.2000, A. Parente, Malaise trap, CAP-96 [LACM ENT 132708], 2!, 8-12.iii.2000, M. Sharkey, 

total sweep sample [LACM ENT 107607, 107614], 1!, 8-14.viii.2000, A. Parente, Malaise trap, CAP-689 

[LACM ENT 073058], San Martin, PNN Amacayacu, 3.77°S, 70.3°W, 2!, 24.iii-3.iv.2000, B. Amado, 

CAP-83, Malaise trap #2 [LACM ENT 129187, 129111], 1!, 24.viii-1.ix.2000, B. Amado, CAP-837, 

Malaise trap [LACM ENT 131328]. 

Other Material Examined. COLOMBIA: Bolivar: SFF Colorados, El Mirador, 9.90°N, 75.12°W, 

400m, 1!, 14-30.i.2002, E. Deulufeut, Malaise trap CAP-2935, 1!, 3-18.viii.2001, E. Deulufeut, CAP-

2048, Malaise trap; Magdalena: PNN Tayrona, Zaino, 11.33°N, 74.03°W, 50m, 1!, 29.i-21.ii.2001, R. 

Henriquez, CAP-1349, Malaise trap; Vichada: PNN El Tuparro, 5.35°N, 67.86°W, 2!, 14-19.vi.2000, G. 

Kung, M. Sharkey, Malaise trap #1, PNN El Tuparro, Cerro Tomás, 5.35°N, 67.85°W, 140m, 1!, 15-

19.vii.2000, W. Villalba, CAP-512, Malaise trap, 1!, 8-28.viii.2000, W. Villalba, CAP-513, Malaise trap. 

COSTA RICA: Alajuela: Los Chiles de Aguas Zarcas, 10.40°N, 84.33°W, 300m, 1!, i.1990, P. Hanson, 

Malaise trap, 1!, iii.1990, P. Hanson, Malaise trap, San Pedro de la Tigra, 10.37°N, 84.57°W, 200m, 1!, 

ii.1990, P. Hanson, Malaise trap; Heredia: La Selva Biological Station, 10.43°N, 84.02°W, 40m, 1!, 20.i-

3.ii.1991, J. Noyes, Malaise trap; Puntarenas: 24km W Piedras Blancas, 8.75°N, 83.38°W, 200m, 1!, ii-

iii.1989, P. Hanson, Malaise trap, 2!, ii.1992, P. Hanson, Malaise trap, Cerro Rincon, 8.52°N, 83.47°W, 

745m, 1!, i.1991, P. Hanson, Malaise trap. ECUADOR: Napo: Yasuni Biological Research Station, 

0.67°S, 76.39°W, 220m, 2!, 22-26.v.1996, Brown, Hibbs, Cantley, Malaise trap, Cephalotes site; 

Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 3!, 13-23.vi.1994, P. Hibbs, Malaise trap, 3!, 13-

25.vii.1994, P. Hibbs, Malaise trap, 1!, 20-30.ix.1994, P. Hibbs, Malaise trap, 1!, 27.viii-10.ix.1994, P. 

Hibbs, Malaise trap, 1!, 3-16.viii.1994, P. Hibbs, Malaise trap, 2!, 4-14.v.1994, P. Hibbs, Malaise trap. 
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FRENCH GUIANA: Saint-Laurent-du-Maroni: Boeuf Morte, 3.65°N, 53.22°W, 1!, 28.iv.1996, A. 

Berkov, ex. dead millipede. NICARAGUA: Rio San Juan: Refugio Bartola, 16km ESE El Castillo, 

10.98°N, 84.34°W, 1!, 22.iv-10.v.1999, L. LaPierre, Malaise trap. PANAMA: Cana: Pirre Trail, 7.72°N, 

77.7°W, 1!, 7-9.vi.1996, J. Ashe, R. Brooks, FIT. 

 

Myriophora scopulata sp. nov. 

(Figs 7.7, 13.9, 19.9) 

Diagnosis. Female. Myriophora scopulata and M. curvata are easily recognized by the 

strong setal rows on the venter of the abdominal segments (Fig. 22.7). Myriophora 

scopulata differs in having a linear oviscape sternite rather than strongly curved as in M. 

curvata (Fig. 19.9).  

Description. Female (Fig. 7.7) Body length 2.31–2.87 mm. Head: Frons brown, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 

First flagellomere yellow-brown, rounded under arista. Palpus yellow, slightly inflated. 

Labrum normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. Scutellum 

dusky yellow. Anterior scutellar setae near equal in length to posterior pair. Pleuron 

yellow; anepisternum bare. Forefemur yellow. Midfemur yellow. Hind femur yellow with 

brown patch distally on anterior surface. Wing length 2.84–3.12 mm (Fig. 13.9); costal 

vein normal; costal length 1.75–2.14 mm; mean costal ratio 0.63. Knob of halter brown. 

Abdomen: Tergites 1 and 2 brown; tergite 2 with strong, distinct setae on lateral margin. 

Tergite 5 brown; posterior setae on tergite 5 short. Tergite 6 rectangular to slightly 

narrowing posteriorly; posterodorsal setae on segment 6 shorter than posteroventral setae. 

Venter of abdomen with dense, long setae. Oviscape (Fig. 19.9) sclerites brown; 
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membrane brown; weakly laterally compressed; membrane with only 6–7 striae; sternite 

dorsoventrally flattened with a patch of long, dense setae in apical half. 

Distribution. Colombia, Costa Rica, and Ecuador. 

Host. Unknown. 

Etymology. An adjective from Latin meaning "brushed" referring to the dense setae at 

the posteroventral region of the abdomen.  

Holotype. !, COLOMBIA: Boyaca: Iguaque [IG-4], 5.70°N, 73.46°W, 2855m, 16.iii-1.iv.2000, P. 

Reina Malaise trap #4 [LACM ENT 066889] (IAVH). 

Paratypes. COLOMBIA: Boyaca: Iguaque [IG-5-8], 5.70°N, 73.46°W, 2850m, 4!, 17.iii-1.iv.2000, P. 

Reina, CAP-126, Malaise trap #8 [LACM ENT 072846, 072740, 072768, 072698], 2!, 17.iii-1.iv.2000, P. 

Reina, CAP-127, Malaise trap #7 [LACM ENT 647407, 067454]. 

Other Material Examined. COLOMBIA: Boyaca: Iguaque [IG-5-8], 5.70°N, 73.46°W, 2850m, 

1!, 17.iii-1.iv.2000, P. Reina, CAP-126, Malaise trap #8, 3!, 2-19.iv.2000, P. Reina, CAP-29, Malaise 

trap #8, SFF Iguaque, Cab. Carrizal, 5.70°N, 73.46°W, 2855m, 1!, 1-23.ix.2000, P. Reina, CAP-614, 

Malaise trap, SFF Iguaque, Cabinas Mamarramos, 5.42°N, 73.45°W, 2855m, 1!, 19.iv-6.v.2000, P. Reina, 

CAP-55, Malaise trap, 1!, 23.ix-11.x.2000, P. Reina, Malaise trap CAP-752, 1!, 23.v-8.vi.2000, P. Reina, 

CAP-149, Malaise trap, SFF Iguaque, Qbda Los Francos, 5.42°N, 73.45°W, 2860m, 2!, 7-24.ii.2001, P. 

Reina, CAP-1270, Malaise trap; Boyacá: SFF Iguaque, Cabaña Chaina, 5.42°N, 73.45°W, 2600m, 1!, 

14.ii-15.iii.2001, P. Reina, CAP-1359, Malaise trap, SFF Iguaque, La Planada, 5.69°N, 73.45°W, 2850m, 

2!, 13.xi-4.xii.2000, P. Reina, CAP-1064, Malaise trap. COSTA RICA: Cartago: 4km NE Cañon, 

Genesis II, 9.71°N, 83.91°W, 2350m, 3!, ii.1995, P. Hanson, Malaise trap, 2!, iii.1996, P. Hanson, 

Malaise trap, 2!, iv.1996, P. Hanson, Malaise trap, 1!, ix.1995, P. Hanson, Malaise trap, 2!, viii.1995, P. 

Hanson, Malaise trap; San José: 20km S Empalme, 9.63°N, 83.85°W, 2800m, 1!, iv.1989, P. Hanson, I. 

Gauld, Malaise trap, 6km N San Gerardo, 9.55°N, 83.8°W, 2800m, 1!, viii.1993, P. Hanson, Malaise trap, 

San Antonio de Escazu (high site), 9.90°N, 84.15°W, 2000m, 12!, ix-x.1996, C. Flores, Malaise trap. 
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ECUADOR: Napo: Oyacachi, 0.22°S, 78.08°W, 3000m, 2!, 19.ii-29.iii.1996, P. Hibbs, Malaise trap, 1!, 

29.iii-15.iv.1996, P. Hibbs, Malaise trap. 

 

Myriophora simplex sp. nov. 

(Figs 7.8, 13.10, 19.10) 

Diagnosis. Female. Myriophora simplex is recognized by the combination of oviscape 

sclerites that extend greatly over the lateral face, membrane striations that are parallel 

throughout the oviscape (Fig. 19.10, 24.7), only a few setulae on the anepisternum, and 

uniformly colored hind femur. 

Description. Female (Fig. 7.8). Body length 2.91–3.71 mm. Head: Frons brown, with 1 

pair of supra-antennal setae; supra-antennals originate above lower interfrontal setae. 

First flagellomere yellow-brown, rounded under arista. Palpus yellow-brown, normal 

sized. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum light 

brown. Scutellum light brown. Anterior scutellar setae about 3/4 of the length of posterior 

pair. Pleuron light brown; anepisternum with many setulae. Forefemur yellow. Midfemur 

yellow. Hind femur yellow (Fig. 21.21). Wing length 3.08–3.82 mm (Fig. 13.10); costal 

vein normal; costal length 1.93–2.63 mm; mean costal ratio 0.65. Knob of halter brown. 

Abdomen: Tergites 1 and 2 brown; tergite 2 with strong, distinct setae on lateral margin. 

Tergite 5 brown; posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; 

posterodorsal setae on segment 6 equal in length to posteroventral setae. Venter of 

abdomen with dense, long setae. Oviscape (Fig. 19.10) sclerites reddish-brown; 

membrane yellowish; sternite nearly as long as tergite and extending nearly halfway up 

lateral face.  
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Distribution. Known from Bolivia, Costa Rica, and Honduras. 

Host. Unknown. 

Etymology. An adjective from Latin for " simple" referring to the plain, nondescript 

features of this species.  

Holotype. !, COSTA RICA: San José: San Antonio de Escazu (high site), 9.90°N, 84.15°W, 2000m, 

ix-x.1996, C. Flores, Malaise trap [LACM ENT 123462]. 

Paratypes. 8!, same as holotype, [LACM ENT 123538, 123547, 123545, 123519, 123531, 123524, 

123476, 123481]. 

Other Material Examined. BOLIVIA: La Paz: Cumbre Alto Beni, 40 km N Caranavi, 15.83°S, 

67.56°W, 1600m, 1!, 14.iv.2001, B. Brown, G. Kung, Malaise traps (2), 1!, 15-19.iv.2003, Brown, 

Marcotte, Zumbado, Malaise trap. COSTA RICA: Cartago: 4km NE Cañon, Genesis II, 9.71°N, 

83.91°W, 2350m, 3!, iii.1996, P. Hanson, Malaise trap, La Cangreja, 9.80°N, 83.97°W, 1950m, 1!, vi-

vii.1992, P. Hanson, Malaise trap; San José: 22.5 km N San Isidro, 9.37°N, 83.7°W, 1!, 20-23.v.1974, J. 

Donahue, Malaise trap, 2km W Empalme, 9.72°N, 83.97°W, 2300m, 1!, vii.1995, P. Hanson, Malaise 

trap, San Antonio de Escazu (high site), 9.90°N, 84.15°W, 2000m, 35!, ix-x.1996, C. Flores, Malaise trap, 

San Gerardo, 9.55°N, 83.8°W, 2200m, 1!, 18-21.iii.2007, M. Pollet, yellow pan traps, CR/2007/125. 

HONDURAS: Cortes: PN Cusuco, 5km N Buenos Aires, 15.48°N, 88.22°W, 1600m, 1!, 2.iii.1995, R. 

Cordero, Malaise trap. 

 

Myriophora sinesplendida sp. nov. 

(Figs 8.1, 14.1, 19.11) 

Diagnosis. Female. Myriophora sinesplendida is distinguished by the combination of a 

bare anepisternum, very short anterior scutellar setae, and the weakly sclerotized, dull 

oviscape sclerites (Fig. 19.11). 
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Description. Female (Fig. 8.1). Body length 1.47–2.07 mm. Head: Frons brown, with 2 

pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 of the 

length of upper pair; upper supra-antennals originate even with lower interfrontal setae. 

First flagellomere brown, rounded under arista. Palpus yellow, normal sized. Labrum 

prominent, enlarged. Labellum normal sized. Thorax: Scutum light brown. Scutellum 

light brown. Anterior scutellar setae less than 1/2 length of posterior pair. Pleuron dusky 

yellow; anepisternum bare. Forefemur dusky yellow. Midfemur dusky yellow. Hind 

femur dusky yellow. Wing length 1.40–2.21 mm (Fig. 14.1); costal vein normal; costal 

length 0.84–1.33 mm; mean costal ratio 0.60. Knob of halter light brown. Abdomen: 

Tergites 1 and 2 brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 

brown; posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; 

posterodorsal setae on segment 6 of equal length to posteroventral setae. Venter of 

abdomen with sparse, long setae. Oviscape (Fig. 19.11) sclerites dark brown; membrane 

brown; weakly laterally compressed to nearly tube-like; sclerites dull. 

Distribution. Costa Rica to Bolivia. 

Host. Unknown. 

Etymology. An adjective from Latin meaning "without sheen" referring to the matte 

appearance of the oviscape tergites. 

Holotype. !, COLOMBIA: Cundinamarca: PNN Chingaza, Bosque Palacio, 4.52°N, 73.75°W, 

2930m, 28.ix-13.x.2000, E. Raigoso, Malaise trap, CAP-803 [LACM ENT 165695] (IAVH). 

Paratypes. BOLIVIA: La Paz: Cumbre Alto Beni, 40 km N Caranavi, 15.83°S, 67.56°W, 1600m, 1!, 

7-14.iv.2004, B. Brown, E. Zumbado, Malaise trap [LACM ENT 194074]. COLOMBIA: Cauca: El 

Saman, PNN Gorgona, 2.97°N, 78.18°W, 5m, 1!, 13.iv-7.v.2001, H. Torres, CAP-1648, Malaise trap 
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[LACM ENT 230907]; Valle de Cauca: PNN Farallones de Cali, Alto Anchicaya, 3.43°N, 76.8°W, 650m, 

1!, 21.xi-19.xii.2000, S. Sarria, Malaise trap CAP-1541 [LACM ENT 238803], PNN Farallones de Cali, 

La Meseta, 3.57°N, 76.67°W, 2080m, 1!, 27.viii-10.ix.2003, S. Sarria, CAP-4570, Malaise trap [LACM 

ENT 234804]. COSTA RICA: San José: San Antonio de Escazu, 9.90°N, 84.15°W, 1300m, 1!, vii-

viii.1998, W. Eberhard, Malaise trap [LACM ENT 219152]. ECUADOR: Sucumbios: Sacha Lodge, 

0.5°S, 76.5°W, 270m, 1!, 3-13.iv.1994, P. Hibbs, Malaise trap [LACM ENT 035720]. 

 

Myriophora smithi sp. nov. 

(Figs 8.2, 14.2, 20.1, 24.8) 

Diagnosis. Female. Myriophora smithi has a distinctive oviscape that is arcuate and 

greatly narrowing posteriorly. The membrane striae are oriented perpendicular to the 

plane of the oviscape and become parallel apically as it gives way to the sclerites entirely 

covering the lateral face at the apex (Figs 20.1, 24.8).  

Description. Female (Fig. 8.2). Body length 2.21–2.70 mm. Head: Frons dusky yellow, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae greater than 1/2 

of the length of upper pair; upper supra-antennals originate even with lower interfrontal 

setae. First flagellomere yellow-brown, rounded under arista. Palpus yellow, normal 

sized. Labrum normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae about 3/4 of the length of posterior pair. 

Pleuron dusky yellow; anepisternum with setulae and one large seta. Forefemur yellow. 

Midfemur yellow. Hind femur yellow with brown patch distally on anterior surface. 

Wing length 2.03–2.66 mm (Fig. 14.2); costal vein normal; costal length 1.16–1.47 mm; 

mean costal ratio 0.55. Knob of halter brown. Abdomen: Tergites 1 and 2 brown; tergite 
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2 with strong, distinct setae on lateral margin. Tergite 5 brown; posterior setae on tergite 

5 short. Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal setae on 

segment 6 shorter than posteroventral setae. Venter of abdomen with dense, short setae. 

Oviscape (Fig. 20.1) sclerites reddish-brown; membrane lightly colored; striations 

perpendicular to sclerites anteriorly and becoming parallel toward posterior; strongly 

laterally compressed; sclerites deepening and covering more of the lateral face 

posteriorly. 

Distribution. Costa Rica and Guatemala.  

Host. Collected on injured Spirobolidae. 

Etymology. Named for Dr. Paul Smith in appreciation of introducing John Hash to 

phorid flies and his mentorship as M.S. thesis advisor. 

Holotype. !, COSTA RICA: Cartago: La Cangreja, 9.80°N, 83.97°W, 1950m, vi-vii.1992, P. Hanson, 

Malaise trap [LACM ENT 062413]. 

Paratypes. 7!, same as holotype, [LACM ENT 062400, 062421, 062654, 062637, 062545, 062554, 

062523]. 

Other Material Examined. COSTA RICA: Cartago: 4km NE Cañon, Genesis II, 9.71°N, 

83.91°W, 2350m, 2!, vii.1995, P. Hanson, Malaise trap, 6!, viii.1995, P. Hanson, Malaise trap, La 

Cangreja, 9.80°N, 83.97°W, 1950m, 9!, ix-xii.1992, P. Hanson, Malaise trap, 2!, vi-vii.1992, P. Hanson, 

Malaise trap, 1!, vii.1991, P. Hanson, Malaise trap, 1!, xi.1991, P. Hanson, Malaise trap; Heredia: La 

Selva Biological Station, 10.43°N, 84.02°W, 40m, 1!, 19.v.1993, ALAS, Malaise trap M/12/106 (INBC); 

Limon: 4km NE Bribri, 9.63°N, 82.82°W, 50m, 1!, xii.1989-iii.1990, P. Hanson, Malaise trap. 

GUATEMALA: Sacatepequez: Dunwest Farm, Sumpango, 14.67°N, 90.72°W, 1975m, 1!, 18.ii-

4.iii.2007, M. Hoddle, Malaise trap, 2!, 27.i-3.ii.2007, M. Hoddle, Malaise trap, 1!, 30.xi-5.xii.2006, M. 

Hoddle, Malaise trap. 
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Myriophora spicaphora sp. nov. 

(Figs 8.3, 14.3, 20.2) 

Diagnosis. Female. Myriophora spicaphora is easily recognized by the ventrally pointed, 

sharp projection at the apex of the oviscape sternite (Fig. 20.2). 

Description. Female (Fig. 8.3). Body length 2.14–2.28 mm. Head: Frons yellow, with 1 

pair of supra-antennal setae; supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal sized. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae about 3/4 of the length of posterior pair. 

Pleuron yellow; anepisternum with few setulae. Forefemur yellow. Midfemur yellow. 

Hind femur yellow. Wing length 2.03–2.10 mm (Fig. 14.3); costal vein normal; costal 

length 1.23–1.30 mm; mean costal ratio 0.60. Knob of halter brown. Abdomen: Tergites 

1 and 2 contrasting, yellow anteriorly, brown posteriorly; tergite 2 with strong, distinct 

setae on lateral margin. Tergite 5 contrasting, yellow anteriorly, brown posteriorly; 

posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; posterodorsal 

setae on segment 6 equal in length to posteroventral setae. Venter of abdomen with 

dense, short setae. Oviscape (Fig. 20.2) sclerites reddish-brown; membrane brown; 

strongly laterally compressed; sclerites shallow, mostly restricted to dorsal and ventral 

margins; sternite ending apically in ventrally projecting spike. 

Distribution. Colombia and Ecuador. 

Host. Collected on unidentified injured millipedes. 
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Etymology. A noun from Latin meaning "spike bearer" referring to the sharp, ventrally 

pointed spike at the tip of the oviscape sternite. 

Holotype. !, COLOMBIA: Amazonas: Amacayacu NP, Matamata Station, 3.82°S, 70.26°W, 150m, 

1.ix.1997, B. Brown, G. Kung, injured millipede [LACM ENT 093847] (IAVH). 

Paratypes. 2!, same as holotype, [LACM ENT 093854, 093848], 1!, 30.viii.1997, B. Brown, G. Kung, 

injured millipede [LACM ENT 102043]. ECUADOR: Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 

2!, 14-24.iii.1994, P. Hibbs, Malaise trap [LACM ENT 036395], 1!, 31.x-10.xi.1994, P. Hibbs, Malaise 

trap [LACM ENT 049929], 1!, 4-14.v.1994, P. Hibbs, Malaise trap [LACM ENT 020728]. 

 

Myriophora spicaticonus sp. nov. 

(Figs 8.4, 14.4, 20.3) 

Diagnosis. Female. Myriophora spicaticonus is most similar M. pabloi and M. plana in 

the cone-shaped oviscape structure, with dull sclerites but differs in having more dense 

oviscape setation (Fig. 20.3) and lacking large setae apart from the setulae on the 

anepisternum. 

Description. Female (Fig. 8.4). Body length 2.35–2.70 mm. Head: Frons yellow-brown, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 of 

the length of upper pair; upper supra-antennals originate even with lower interfrontal 

setae. First flagellomere yellow-brown, rounded under arista. Palpus yellow, slightly 

inflated. Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky 

yellow. Scutellum dusky yellow. Anterior scutellar setae near equal in length to posterior 

pair. Pleuron yellow; anepisternum with many setulae. Forefemur yellow. Midfemur 

yellow. Hind femur yellow. Wing length 2.59–2.91 mm (Fig. 14.4); costal vein normal; 
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costal length 1.58–1.65 mm; mean costal ratio 0.59. Knob of halter brown. Abdomen: 

Tergites 1 and 2 brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 

brown; posterior setae on tergite 5 short. Tergite 6 rectangular to slightly narrowing 

posteriorly; posterodorsal setae on segment 6 equal in length to posteroventral setae. 

Venter of abdomen with dense, short setae. Oviscape (Fig. 20.3) sclerites brown; 

membrane light brown with darker striations; weakly laterally compressed and tapering 

toward apex; setulae conspicuous and easily viewed under stereoscope.  

Distribution. Known from one mid-elevation (1500m) sites in Costa Rica. 

Host. Unknown but has been collected over Eciton burchelli raids. 

Etymology. A noun meaning "spiked cone" referring the appearance of the oviscape. 

Holotype. !, COSTA RICA: Puntarenas: Las Alturas, 8.95°N, 82.83°W, 1500m, iii-v.1995, P. 

Hanson, Malaise trap [LACM ENT 126718]. 

Paratypes. !, COSTA RICA: Puntarenas: Monteverde, 10.32°N, 84.8°W, 1500m, 3.vi.1988, B.V. 

Brown, swarm raid front Eciton burchelli [LACM ENT 307205]. 

 

Myriophora tenuis sp. nov. 

(Figs 8.5, 14.5, 20.4, 21.19) 

Diagnosis. Female. This species is easily recognized by the inflated costal vein (Fig. 

21.19), the deep oviscape sclerites that extend over most of the lateral face, and the 

dorsoventral expansion at the apex of the oviscape (Fig. 20.4). 

Description. Female (Fig. 8.5). Body length 1.79–1.93 mm. Head: Frons yellow, with 1 

pair of supra-antennal setae; supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow, slightly pointed under arista. Palpus yellow, normal sized. 
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Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum yellow. Scutellum 

yellow. Anterior scutellar setae about 3/4 of the length of posterior pair. Pleuron yellow; 

anepisternum with many setulae. Forefemur yellow. Midfemur yellow. Hind femur 

yellow. Wing length 1.54–1.68 mm (Fig. 14.5); costal vein inflated; costal length 0.91–

0.98 mm; mean costal ratio 0.59. Knob of halter dusky yellow. Abdomen: Tergites 1 and 

2 dusky yellow; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 dusky 

yellow; posterior setae on tergite 5 short. Tergite 6 rectangular to slightly narrowing 

posteriorly; posterodorsal setae on segment 6 equal in length to posteroventral setae. 

Venter of abdomen with sparse short setae. Oviscape (Fig. 20.4) sclerites light brown; 

membrane whitish; sclerites deep, covering most of the lateral face and bearing many 

distinct setulae. 

Distribution. Known from one site in Colombia. 

Host. Unknown. 

Etymology. An adjective from Latin for "thin" referring to the small gap that exposes 

membrane between sclerites on the lateral surface of the oviscape. 

Holotype. !, COLOMBIA: Vaupés: Est. Biol. Mosiro-Itajura (Caparú), Igapo, 1.07°N, 69.05°W, 60m, 

17-24.xi.2003, J. Pinzón, CAP-4434, Malaise trap [LACM ENT 222522] (IAVH). 

Paratypes. !, same as holotype, 3-10.xi.2003, CAP-4428, [LACM ENT 222538]. 
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Myriophora uruguaiensis 

(Figs 8.6, 14.6, 20.5, 21.16) 

Diagnosis. Female. Myriophora uruguaiensis has a long, thin, weakly-compressed 

oviscape most similar to M. communis but differs in the shape of the sternite, which is 

shorter and wider, and the overall larger diameter of the oviscape. 

Description. Female (Fig. 8.6). Body length 1.37–1.93 mm. Head: Frons dusky yellow 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 of 

the length of upper pair; upper supra-antennals originate even with lower interfrontal 

setae. First flagellomere yellow-brown, rounded under arista. Palpus yellow, normal 

sized. Labrum normal sized. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae about 3/4 of the length of posterior pair. 

Pleuron yellow; anepisternum with setulae and one large seta. Forefemur yellow. 

Midfemur yellow. Hind femur yellow with a small brown patch on distally on anterior 

surface. Wing length 1.19–1.75 mm (Fig. 14.6); costal vein normal; costal length 0.70–

0.95 mm; mean costal ratio 0.55. Knob of halter light brown. Abdomen: Tergites 1 and 2 

contrasting, yellow anteriorly and brown posteriorly; tergite 2 with strong, distinct setae 

on lateral margin. Tergite 5 contrasting, yellow anteriorly and brown posteriorly; 

posterior setae on tergite 5 short. Tergite 6 rectangular to slightly narrowing posteriorly; 

posterodorsal setae on segment 6 equal in length to posteroventral setae. Venter of 

abdomen with sparse long setae. Oviscape (Fig. 20.5) sclerites brown and thin, weakly 

laterally compressed, extremely elongate, sternite only about 1/4 to 1/3 as long as tergite 

and about twice as wide. 
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Distribution. Known from northern Argentina and southern Brazil. 

Host. Collected on injured Spirostreptida. 

Etymology. Named for the type-locality, Urugua-í, in Misiones, Argentina. 

Holotype. !, ARGENTINA: Misiones: Reserva Vida Silvestre Urugua-í, 25.97°S, 54.11°W, 400m, 

8.xii.2003, B. Brown, G. Kung, injured millipede [LACM ENT 218351] (MACN). 

Paratypes. 7!, same as holotype, [LACM ENT 219353, 219356, 219357, 218391, 218378, 218356, 

218359]. 

Other Material Examined. ARGENTINA: Misiones: Iguazu National Park, 25.68°S, 54.44°W, 

200m, 1!, 30.xi-2.xii.2003, B. Brown, G. Kung, Malaise trap #4, Reserva Vida Silvestre Urugua-í, 

25.97°S, 54.11°W, 400m, 2!, 10-12.xii.2003, B. Brown, G. Kung, Malaise trap #1, 2!, 10-12.xii.2003, B. 

Brown, G. Kung, Malaise trap #2, 4!, 10-12.xii.2003, B. Brown, G. Kung, Malaise trap #3, 4!, 10-

12.xii.2003, B. Brown, G. Kung, Malaise trap #4, 1!, 10-12.xii.2003, B. Brown, G. Kung, Malaise trap #5, 

6!, 10-12.xii.2003, B. Brown, G. Kung, Malaise trap #6, 45!, 17.xii.2003, L. Gonzalez, injured millipedes 

, 3!, 7-9.xii.2003, B. Brown, G. Kung, Malaise trap #1, 11!, 8.xii.2003, B. Brown, G. Kung, injured 

millipede. BRAZIL: Minas Gerais: Belo Horizonte, Est. Ecol. UFMG, 19.92°S, 43.97°W, 800m, 1!, 

i.1997, D. Yanega, yellow pan traps. 

 

Myriophora usticolor (Borgmeier) 

(Figs 8.7, 14.7) 

Plastophora usticolor Borgmeier 1971: 68. 

Megaselia usticolor: Disney 1978: 318 (new combination). 

Myriophora usticolor: Brown 1992: 78 (new combination). 

Diagnosis. Myriophora usticolor is differentiated from the similar M. spicaticonus by 

having a more laterally compressed oviscape and a wider tergite that covers the oviscape 

in dorsal view. 
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Distribution. Southern Brazil. 

Host. Unknown. 

Material examined. Brazil: Nova Teutônia, 1!, Fritz Plaumann, (Det. Borgmeier) (USNM). 

 

Myriophora vancouverensis sp. nov. 

(Figs 8.8, 14.8, 20.6) 

Diagnosis. Female. Myriophora vancouverensis is easily recognized by the dark brown, 

deep oviscape sclerites that greatly extend over the lateral face (Fig. 20.6), long setae on 

the costal vein of the wing (Fig. 14.8), yellow halter, and dark body color (Fig. 8.8). 

Description. Female (Fig. 8.8). Body length 2.28–2.38 mm. Head: Frons dark brown, 

with 2 pairs of supra-antennal setae; length of lower supra-antennal setae less than 1/2 of 

the length of upper pair; upper supra-antennals originate even with lower interfrontal 

setae. First flagellomere brown, rounded under arista. Palpus yellow, normal sized. 

Labrum normal sized. Labellum normal sized. Thorax: Scutum brown. Scutellum brown. 

Anterior scutellar setae near equal in length to posterior pair. Pleuron light brown; 

anepisternum with many setulae. Forefemur dusky yellow. Midfemur dusky yellow. Hind 

femur dusky yellow. Wing length 2.03–2.10 mm (Fig. 14.8); costal vein normal; costal 

length 0.95–1.09 mm; mean costal ratio 0.49. Knob of halter yellow. Abdomen: Tergites 

1 and 2 brown; tergite 2 with strong, distinct setae on lateral margin. Tergite 5 brown; 

posterior setae on tergite 5 short. Tergite 6 greatly narrowed posteriorly; posterodorsal 

setae on segment 6 equal in length to posteroventral setae. Venter of abdomen with 
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sparse, long setae. Oviscape (Fig. 20.6) sclerites dark brown; membrane light brown; 

strongly laterally compressed; sclerites deep covering most of lateral face. 

Distribution. Known from Vancouver Island, British Columbia. 

Host. Unknown. 

Etymology. Named for the type-locality, Vancouver Island, British Columbia, Canada. 

Holotype. !, CANADA: British Columbia: Upper Carmanah Valley, 48.73°N, 124.62°W, 33m, 16-

30.vii.1991, N. Winchester, Malaise T4 [LACM ENT 039531]. 

Paratypes. !, same as holotype, [LACM ENT 039528]. 

 

Myriophora wellsorum sp. nov. 

(Figs 8.9, 14.9, 20.7, 22.6, 22.8, 24.9) 

Diagnosis. Female. Myriophora wellsorum and M. parva are distinct in having a bare 

anepisternum and two brown spots on abdominal T3, but M. wellsorum is distinguished 

by the larger body size and the abdominal tergite color that is yellow on the anterior 

margins and fading to brown posteriorly (Fig. 22.6). 

Description. Female (Fig. 8.9). Body length 2.03–2.70 mm. Head: Frons yellow, with 1 

pair of supra-antennal setae; supra-antennals originate even with lower interfrontal setae. 

First flagellomere yellow, slightly pointed under arista. Palpus yellow, slightly inflated. 

Labrum prominent, enlarged. Labellum normal sized. Thorax: Scutum dusky yellow. 

Scutellum dusky yellow. Anterior scutellar setae near equal in length to posterior pair. 

Pleuron yellow; anepisternum bare. Forefemur yellow. Midfemur yellow. Hind femur 

yellow. Wing length 1.75–2.45 mm (Fig. 14.9); costal vein normal; costal length 1.09–
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1.51 mm; mean costal ratio 0.60. Knob of halter light brown. Abdomen: Tergites 1 and 2 

contrasting, yellow anteriorly, brown posteriorly; tergite 2 with strong, distinct setae on 

lateral margin. Tergite 5 contrasting, yellow anteriorly, brown posteriorly; posterior setae 

on tergite 5 short. Tergite 6 rectangular to slightly narrowing posteriorly; posterodorsal 

setae on segment 6 shorter than posteroventral setae. Venter of abdomen with sparse 

short setae. Oviscape (Fig. 20.7) sclerites light brown; membrane light brown; strongly 

laterally compressed; division between membrane and sclerites clearly defined; sternite 

about 2/3 of the length of the tergite.  

Distribution. Costa Rica, Ecuador, and Panama. 

Host. Collected on injured Aphelidesmidae and other unidentified Polydesmida. 

Etymology. Named in recognition of Rick and Linda Wells for their support of Hash's 

work, including support for fieldwork in Costa Rica that led to understanding more about 

the biology of this species. 

Holotype. !, COSTA RICA: Alajuela: Soltis Center, 10.383°N, 84.618°W, 468m, 10.viii.2011, J. 

Hash, injured millipede [LACM ENT 307293]. 

Paratypes. 10!, same as holotype, [LACM ENT 307294–307303]. 

Other Material Examined. COSTA RICA: Alajuela: Palma Road 142, 10.504°N, 84.703°W, 

492m, 4!, 11.viii.2011, J. Hash, injured millipede, Valle Azul, 10.322°N, 84.559°W, 368m, 1!, 

12.viii.2011, J. Hash, injured millipede; Guanacaste: Santa Rosa National Park, 10.95°N, 85.62°W, 300m, 

1!, 18.x-8.xi.1986, I. Gauld, D. Janzen, Malaise trap BH-11-O, 2!, 18.x-8.xi.1986, I. Gauld, D. Janzen, 

Malaise trap H-3-O; Puntarenas: 3km SW Rincon, 8.68°N, 83.48°W, 10m, 1!, iii.1989, P. Hanson, 

Malaise trap. ECUADOR: Los Rios: Rio Palenque Science Center, 0.6°S, 79.35°W, 180m, 1!, 2-

31.iii.1996, P. Hibbs, Malaise trap, 3!, 29.iv-5.v.1987, B. Brown, L. Coote, Malaise trap; Napo: Yasuni 
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Biological Research Station, .67°S, 76.39°W, 220m, 1!, 22-26.v.1996, Brown, Hibbs, Cantley, Malaise 

trap, Cephalotes site; Sucumbios: Sacha Lodge, 0.5°S, 76.5°W, 270m, 3!, 4-14.iii.1994, P. Hibbs, 

Malaise trap. PANAMA: Canal Zone: Barro Colorado Island, 9.17°N, 79.83°W, 1!, 30.iii-6.iv.1994, J. 

Pickering, Malaise trap #2417. 
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Key to the New World female Myriophora 
 
Notes about this key: This key attempts to make use of characters that do not require 

special microscopic techniques or dissection. The majority of species of Myriophora can 

be confidently identified based on the structure of the oviscape alone, and if possible, the 

specimen in question should be compared against the available image plates. 

 

1 Anepisternum bare (Fig. 21.11)........................................................................................2 

- Anepisternum with at least some setulae or a combination of setulae and a large strong 

seta, or setae, that are several times longer than the setulae (Figs 21.12–21.14)..............13 

 

2 (1) Abdominal tergite 3 (T3) with two distinct spots on dorsal surface (Figs 22.4, 22.6); 

intersegmental membrane sclerotized at posterolateral margins of T5 (Fig. 22.8).............3 

- Abdominal T3 without two distinct spots on dorsal surface; intersegmental membrane 

not as stated above...............................................................................................................4 

 

3 (2) Smaller species; abdominal tergites uniformly light brown (Fig. 22.4)........................ 

M. parva sp. nov. 

- Larger species; contrasting sclerites yellow anterior, brown posterior (Fig. 22.6)............. 

M. wellsorum sp. nov. 

 

4 (2) Oviscape membrane with dark black stripe in ventral half (Fig. 18.9)........................ 

M. nigralinea sp. nov. 
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- Oviscape membrane without dark black stripe, uniformly light to dark brown 

throughout............................................................................................................................5 

 

5 (4) Venter of abdomen with a row of thickened setae at posterior margin of segments 4, 

5, and 6 (e.g. Fig. 22.7) and oviscape membrane striations condensed into approximately 

6 strong striations (e.g. Figs 16.3, 19.9)...............................................................................6 

- Venter of abdomen bare or with setae present but in no such pattern and oviscape 

striations more numerous (e.g. 17.5)...................................................................................7   

 

6 (5) Oviscape sternite straight, only slightly downturned apically (Fig. 19.9).................... 

M. scopulata sp. nov. 

- Oviscape sternite strongly curved downward apically (Fig. 16.3)......M. curvata sp. nov. 

 

7 (5) Oviscape very blunt at apex; oviscape membrane striations directed dorsoventrally 

in basal third and are nearly perpendicular to the longitudinally directed striations in 

apical two thirds (Fig. 17.5, 23.7)...........................................................M. heratyi sp. nov. 

- Oviscape various, not as in combination above; striations mostly parallel throughout or 

sometimes membrane apparently fused with sclerites.........................................................8 

 

8 (7) Oviscape with clearly defined sclerites and membrane; T6 entirely sclerotized (e.g. 

Figs 21.22, 21.23)................................................................................................................9 
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- Oviscape sclerites and membrane difficult to distinguish, appearing fused especially in 

apical half; T6 weakly sclerotized or appearing divided down midline (e.g. Fig. 

21.24).................................................................................................................................11 

 

9 (8) Posterior margin of abdominal T5 with distinct notch in midline (Fig. 22.12)............ 

M. nigra sp. nov. 

- Posterior margin of T5 linear, with no such a notch......................................................10 

 

10 (9) Anterior scutellar setae short, less than 1/2 the length of posterior pair (e.g. Fig. 

21.17)...........................................................................................M. sinesplendida sp. nov. 

- Anterior scutellar setae longer, greater than 1/2 the length of posterior pair (e.g. Fig. 

21.16)........................................................................................M. opilionidis (Borgmeier) 

 

11 (8) Oviscape cylindrical, tube-like anteriorly and throughout most of its length, brown 

and shiny, quickly downturns at apex (Fig. 16.4).......................M. curvicacumen sp. nov. 

- Oviscape weakly, laterally compressed, not forming a cylindrical tube, more gradually 

downturns over the length of the oviscape........................................................................12 

 

12 (11) Apex of oviscape light brown, most fusion of membrane and sclerites occurring 

in apical quarter, membrane striations visible, white in basal half of oviscape (Fig. 

16.8)......................................................................................................M. dividida sp. nov. 
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- Oviscape brown throughout, nearly entire length of oviscape sclerotized, membrane 

striations only visible in basal quarter (Fig. 17.10)....................................M. kerri sp. nov. 

 

13 (1) Anepisternum with only setulae of similar length, no large distinct setae (Fig. 

21.12).................................................................................................................................14 

- Anepisternum with setulae at least one large seta, the larger seta at least several times 

longer than the others (Figs 21.13, 21.14).........................................................................37 

 

14 (13) Costal vein inflated, much thicker than R veins (Fig. 21.19)...............................15 

- Costal vein normal, equal in thickness or only slightly thicker than R veins (Fig. 

21.18)................................................................................................................................19 

 

15 (14) Setae on posterior margin of T5 very long, extending nearly half the length of T6 

or longer (e.g. Fig. 22.1)...................................................................................................16 

- Setae on posterior margin of T5 shorter, barely extending past the posterior margin of 

T5.......................................................................................................................................17 

 

16 (15) Setae on posterior margin of T5 extending nearly the entire length of T6; tergites 

uniformly brown; posterior margin of T6 clearly wider than oviscape................................. 

M. flavicosta sp. nov. 
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- Setae on posterior margin of T5 extending about half the length of T6; tergites yellow 

anteriorly fading to brown posteriorly; posterior margin of T6 slightly narrower than 

oviscape..........................................................................................M. luteitergum sp. nov. 

 

17 (15) The fourth thin vein (A1 + CuA2) extending to wing margin (Fig. 14.5); tergite 

and sternite of oviscape deep, covering most of oviscape laterally leaving only a thin strip 

of membrane visible (Fig. 20.4)...............................................................M. tenuis sp. nov. 

- Vein A1 + CuA2 short, clearly ending before margin (Figs 9.3, 11.4); tergite and sternite 

shallower, mainly covering ventral and dorsal region, much of the membrane including 

striations visible.................................................................................................................18 

 

18 (17) Abdominal tergites very dark brown; abdominal T6 trapezoidal-shaped, width of 

posterior margin less than half the width of anterior margin.........M. alienipennis sp. nov. 

- Abdominal tergites lighter brown; abdominal T6 nearly square-shaped, width posterior 

margin sub-equal to width of anterior margin..........................................M. hebes sp. nov. 

 

19 (14) Two distinct spots present on tergite 3 (e.g. Figs 22.2, 22.4)...............................20 

- No distinct spots on tergite 3...........................................................................................21 

 

20 (19) The two spots appearing translucent to yellow colored with brown outline and 

long axes of spots directed laterally (Fig. 22.2)...............................M. bimaculata sp. nov. 
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- The two spots entirely dark brown and roughly circular (e.g. Figs 22.4, 22.6).................. 

M. bilsae sp. nov. 

 

21 (19) Halter yellow, strongly contrasting with the brown abdomen (e.g. Fig. 8.8), costal 

setae long (0.14–0.175mm, minimum 4.5x longer than costal vein width (e.g. Fig. 

14.8))..................................................................................................................................22 

- Halter and abdomen color various, costal setae normal length (0.035-0.14mm, max 3x 

longer than costal vein width)............................................................................................24 

 

22 (21) Oviscape sclerites deep, extending down the lateral face of oviscape in lateral 

view, covering most of the membrane (Fig. 20.6)....................M. vancouverensis sp. nov. 

- Oviscape sclerites restricted to dorsal and anterior margins leaving most of the 

membrane visible (e.g. Fig. 15.1)......................................................................................23 

 

23 (22) Overall body color lighter brown; oviscape with prominent brown striations on 

whitish membrane (Fig. 2.6)....................................................M. brunneipleuron sp. nov. 

- Overall body color darker brown; frons black; oviscape striation color not distinct from 

background (Figs 15.1, 23.1)...................................................M. aequaliseta (Borgmeier) 

 

24 (21) Apex of oviscape sternite distinctly projecting ventrally or posteroventrally (e.g. 

Figs 15.5, 16.1, 19.6, 20.2)................................................................................................25 
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- Apex of oviscape sternite linear and parallel with tergite apex with anterior portion (e.g. 

Fig. 19.1)...........................................................................................................................28 

 

25 (24) Oviscape sternite terminates in sharply pointed spike (Fig. 20.2)........................... 

M. spicaphora sp. nov. 

- Oviscape sternite apex rounded......................................................................................26 

 

26 (25) Venter of abdominal segment 6 with a pair of long, dorsally upturned setae on 

distal margin (Fig. 1.6); setae on posterior margin of T5 long, greatly extending over 

T6.......................................................................................................M. annetteae sp. nov. 

- Combination of setae not as above, much shorter...........................................................27 

 

27 (26) Abdominal segments 3 and 4 laterally bare; oviscape as in Fig. 19.6..................... 

M. porrasae sp. nov. 

- Abdominal segments 3 and 4 laterally with distinct setae; oviscape as in Fig. 16.1.......... 

M. browni sp. nov. 

 

28 (24) Abdominal tergites 1 and 2 light brown, sharply contrasting with the yellow-

white, less sclerotized T3–T5 (Fig. 6.7)..................................................M. pallida sp. nov. 

- All abdominal tergites more or less uniformly colored and completely sclerotized.......29 
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29 (28) Oviscape weakly laterally compressed; sclerites restricted to dorsal and ventral 

margins of oviscape, membrane dominating lateral view (e.g. Figs 17.7, 20.3)...............30 

- Oviscape sclerites deeper, extending laterally over sides of oviscape (e.g. Figs 16.9, 

24.1)...................................................................................................................................32 

 

30 (29) Oviscape width in dorsal view nearly uniform for entire length, tergite flat, not 

raised above membrane (Fig. 17.7)....................................................M. infirmata sp. nov. 

- Oviscape width in dorsal view clearly tapers to a point, tergite raised above 

membrane...........................................................................................................................31 

 

31 (30) Oviscape cone-like, not laterally compressed, tergite weak, narrow in dorsal view 

(Fig. 20.3)......................................................................................M. spicaticonus sp. nov. 

- Oviscape more compressed, tergite wider, covering the oviscape in dorsal view.............. 

M. usticolor (Borgmeier) 

 

32 (29) First flagellomere yellow to dusky yellow and pointed under arista (e.g. Fig. 

21.6)...................................................................................................................................33 

- First flagellomere light brown to brown and rounded under arista (e.g. Fig. 21.5)........36 

 

33 (32) Oviscape deep, ventral and dorsal margins of sclerites dark brown to black (Fig. 

18.3); lighter colored species; pleuron and lateral face of abdomen yellow-white (Fig. 

5.5).............................................................................................M. lucigaster (Borgmeier) 
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- Oviscape not as deep, sclerites reddish brown; darker species; pleuron and lateral face 

of abdomen dusky yellow to light brown..........................................................................34 

 

34 (33) Anepisternal setae generally pointing posteriorly; abdominal segment 6 distinctly 

offset from segment 5, barrel-shaped (Fig. 3.6); oviscape striations do not run parallel 

through the length of the oviscape (Fig. 16.9)...................................M. dolionatis sp. nov. 

- Anepisternal setae generally pointing dorsally; abdominal segment 6 continuous with 5 

and narrowing posteriorly; oviscape striations run parallel through the length of the 

oviscape..............................................................................................................................35 

(Note: Couplets 34 and 35 are difficult without dissection or a specimen with the oviscape extended.) 

 

35 (34) Oviscape tergite wide, in dorsal view little if any membrane is visible underneath; 

width of T6 at posterior margin much greater than width of apex of oviscape; oviscape as 

in Fig. 19.7............................................................................................M. porrecta sp. nov. 

- Oviscape tergite more narrow, in dorsal view much of the  membrane is visible; T6 

draws to narrow point posteriorly, narrower than apex of oviscape; oviscape as in Fig. 

18.7..............................................................................................M. misionesensis sp. nov. 

 

36 (32) Anterior face of hind femur with brown spot distally (e.g. Fig 21.20); oviscape 

membrane striations turn roughly 90° anteriorly to posteriorly (Fig. 19.4).......................... 

M. perpendicularis sp. nov. 
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- Anterior face of hind femur uniform in color, without brown spot; oviscape membrane 

striations run roughly parallel through the length of the oviscape (Fig. 19.10)..................... 

M. simplex sp. nov. 

 

37 (13) Anepisternum with setulae and a single large seta that is several times longer than 

background setulae (Fig. 21.13).........................................................................................38 

-  Anepisternum with setulae and more than one large seta; each large seta is several 

times longer than background setulae (Fig. 21.14)............................................................60 

 

38 (37) Species with a combination of strongly contrasting abdomen color in which T2 

and T3 are brown (e.g. Figs 3.4, 5.7, 6.4) and posterior tergites are much lighter in color; 

labrum very prominent with strong epipharyngeal blades (e.g. Figs 21.8, 22.10); wing 

margin between apices of veins M1 and M2 strongly convex (e.g. Fig 12.4)....................39 

(Note: some species may have brown markings on T6) 

- Abdominal tergites largely uniformly colored; labrum usually small (e.g. Fig. 21.7); 

wing margin between M1 and M2 usually not strongly convex.........................................42 

 

39 (38) T6 wide at anterior margin and gradually narrowed posteriorly, without brown 

markings on tergite or intersegmental membrane between segments 6 and 7 (Fig. 3.4); 

oviscape as in Fig. 16.7..........................................................................M. diversa sp. nov. 
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- T6 various, but usually narrowing dramatically near posterior apex (e.g. Fig. 21.23), 

with brown markings on tergite and/or intersegmental membrane between segments 6 

and 7...................................................................................................................................40 

 

40 (39) T6 reduced to a narrow longitudinal strip with brown marking only at apex and 

around intersegmental membrane (Fig. 22.3); oviscape as in Fig. 15.4................................ 

M. angustifascia sp. nov. 

- T6 well-developed and largely brown.............................................................................41 

 

41 (40) T4 yellow-white; T5 with strong setae on posterior and posterolateral margins; 

anterior margin of T6 about 4–6x wider than posterior margin (Fig. 21.23); oviscape as in 

Fig. 18.5.......................................................................................M. luteizona (Borgmeier) 

- T4 light brown; T5 without strong setae (sometimes bare); anterior margin of T6 about 

3x wider than posterior margin; oviscape as in Fig. 18.10.........M. obscuritergum sp. nov. 

 

42 (38) Oviscape membrane hardly discernable from sclerites, apparently fused into 

hardened sheath with striations only visible in basal portion, with abrupt expansion of 

oviscape at apex (e.g. Figs 16.6, 17.2, 23.5, 23.6)...43 

- Oviscape membrane and sclerites clearly discernable....................................................44 

 

43 (42) Expansion at apex of oviscape disc-shaped, rounded at posterior margin (Figs 

16.6, 23.5)..............................................................................................M. discalis sp. nov. 



 132 

-  Expansion at apex of oviscape triangular-shaped, linear at posterior margin (Fig. 17.2, 

23.6)......................................................................................................M. gobaleti sp. nov. 

 

44 (42) Oviscape extremely deep, oar-shaped in lateral view, about 20–25x deeper than 

wide; segment 8 (ovipositor) sclerites often visible through membrane (Figs 19.8, 

24.6)....................................................................................................M. reminatis sp. nov. 

- Oviscape not nearly so deep, much more elongated, segment 8 rarely, if ever, visible 

through oviscape................................................................................................................45 

 

45 (44) Labrum prominent with well-developed epipharyngeal blades (e.g. Figs 21.8, 

22.10); oviscape sclerites extending partially over lateral face, oviscape membrane 

striations parallel throughout (e.g. Fig. 17.3).....................................................................46 

- Labrum weakly developed with small closely-space epipharyngeal blades (e.g. Fig. 

21.7), oviscape greatly elongated, with mostly thin sclerites restricted to dorsal and 

ventral margins, oviscape membrane striations turn roughly 90° from anterior to posterior 

(e.g. Fig. 20.5, 23.9)...........................................................................................................48 

 

46 (45) Tip of oviscape sternite with two small divergent projections (Figs 15.7, 

22.11).................................................................................................M. bicuspidis sp. nov. 

- Tip of oviscape sternite with no such projections...........................................................47 
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47 (46) Setae on posterior margin of T5 short, rarely reaching T6; oviscape as in Fig. 

17.8.....................................................................................................M. jeffersoni sp. nov. 

- Setae on posterior margin of T5 long, clearly extending over anterior margin of T6; 

oviscape as in Fig. 17.3.......................................................................M. harwoodi sp. nov. 

 

48 (45) Abdomen nearly bare, lacks strong setae on lateral margins of T2, row of strong 

setae extending from posterior margin of T5, spiracles on abdominal segment 6 very 

large (Figs 7.1, 24.5)...........................................................................M. pectinata sp. nov. 

- Abdomen has normal setation including strong setae on lateral margins of T2, spiracles 

normal................................................................................................................................49 

 

49 (48) Labellar lobes greatly enlarged, much larger than maxillary palps (Fig. 21.10); 

oviscape (Fig. 18.6) tergite gradually expands laterally toward apex forming roof over tip 

of oviscape.................................................................................M. magnilabellum sp. nov. 

- Labellar lobes not enlarged, approximately same size as palps (e.g. Fig. 21.9), oviscape 

various...............................................................................................................................50 

 

50 (49) Oviscape sternite long, extending nearly the entire length of oviscape (Figs 20.1, 

24.8)........................................................................................................M. smithi sp. nov. 

- Oviscape sternite shorter, restricted to approximately distal half..................................51 
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51 (50) Oviscape tube-like, long, thin and more-or-less uniformly shaped for most of its 

length; tergite as a narrow strip; at apex, the tergite and sternite are parallel (e.g. Figs 

15.11, 16.2, 23.4)...............................................................................................................52 

- Oviscape not tube-like; tergite variously shaped; at apex, tergite abruptly turns 

downward and is nearly perpendicular to sternite (e.g. Figs 15.10, 23.3, 23.10)..............57 

 

52 (51) Anterior scutellar setae weak, about 1/2 or less than the length of posterior pair 

and distinctly smaller diameter (e.g. Fig. 21.17), oviscape tergite ends slightly before 

oviscape apex (Figs 17.6, 23.8).............................................M. inaequalisetarum sp. nov. 

- Anterior scutellar setae strong, 3/4 to equal length of posterior pair (e.g. Figs 21.15, 

21.16), oviscape tergite always reaches apex....................................................................53 

 

53 (52) Foretarsus short, length slightly less than foretibia; oviscape as in Figs 15.11, 

23.4..................................................................................................M. brevitarsus sp. nov. 

- Foretarsus longer, clearly equal in length or longer than foretibia.................................54 

 

54 (53) Oviscape keel-like anteriorly and abruptly narrowed about 1/3 of the way from 

apex as sternite begins (Fig. 17.9).................................................................M. juli (Brues) 

- Oviscape gradually, smoothly narrowed toward apex, transition smooth at junction with 

sternite (e.g. Figs 15.2, 16.2).............................................................................................55 
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55 (54) Pleuron brown and legs light brown (Fig. 1.2); wings as long as body; oviscape as 

in Fig. 15.2.......................................................................................M. alexandrae sp. nov. 

- Pleuron and legs yellow to dusky yellow, brown patch present at apex on anterior face 

of hind femur (e.g. Fig. 21.20), wings distinctly shorter than body..................................56 

 

56 (55) Oviscape sternite over 1/2 of the length of the tergite and subequal in width (Fig. 

16.2)..................................................................................................M. communis sp. nov. 

- Oviscape sternite shorter, approximately 1/4 to 1/3 of the length of the tergite and 

distinctly wider (Fig. 20.5)...........................................................M. uruguaiensis sp. nov. 

 

57 (51) Tergite transversely divided, membrane striations are visible between tergite 

segments in dorsal view (Figs 15.10, 23.3, 22.9)..................................M. borealis sp. nov. 

- Tergite is entire through length of oviscape....................................................................58 

 

58 (57) Sternite with a lateral row of very small setulae, SEM required to adequately 

discern (Fig. 23.2); oviscape tip slightly downturned (Fig. 15.6); strong setae present 

laterally on abdomen in well-defined brown sockets (Fig. 22.5)........M. annulata sp. nov. 

- Sternite with a row of longer setulae along lateral face easily visible under light 

microscopy, oviscape tip is greatly downturned (e.g. Fig. 18.1, 18.2); a few setae may be 

present laterally on abdomen of some specimens, but not in well-defined sockets..........59 
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59 (58) Setulae on sternite long and curved; sternite short; oviscape as in Figs 18.2, 

23.10.............................................................................................M. longisetarum sp. nov. 

- Setulae shorter and straighter; sternite longer; oviscape as in Figs 18.1, 23.9.................... 

M. kungae sp. nov. 

 

60 (37) Long, conspicuous setae present on venter of abdominal segment 6; darker 

species with dorsal region of pleuron light brown; legs dusky yellow to light brown; 

lateral face of abdomen light brown to gray, with conspicuous setae; anterior face of hind 

femur with darker brown patch on distal end (e.g. Fig. 21.20)..........................................61 

- Setae on venter of abdomen short; lighter colored species with pleuron and legs yellow 

to dusky yellow; lateral face of abdomen mostly bare, yellow with some brown markings; 

anterior face of hind femur without brown patch on distal end (e.g. Fig. 21.21)..............62 

 

61 (60) Very large species (body length avg. 3.45 mm); setae on posterior margin of T5 

short (Fig. 4.1)......................................................................................M. gigantea sp. nov. 

- Smaller species (body length avg. 2.94 mm); setae on posterior margin of T5 long, 

clearly extending over anterior margin of T6 (Fig. 3.8)................M. fuscidorsum sp. nov. 

 

62 (60) Oviscape strongly laterally compressed; sclerites well-developed and strongly 

offset from membrane (Fig. 16.5)......................................................M. dennisoni sp. nov. 

- Oviscape tube-like, sclerites weakly-developed, and blend into the plane of the 

membrane, mainly distinct from membrane by contrast in color......................................63 
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63 (62) Foretarsomeres swollen, first tarsomere diameter equal to foretibia; oviscape as in 

Fig. 18.11................................................................................................M. pabloi (Brown) 

- Foretarsomeres not swollen, first tarsomere diameter less than foretibia; oviscape as in 

Fig. 19.5....................................................................................................M. plana sp. nov. 
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TABLE 1. Annotated list of selected features used in descriptions of species of Myriophora. 
Character States Figs Remarks 
Body length none (non-discrete) N/A Body length has been consistently 

used throughout the history phorid 
description and has some utility in 
identifying Myriophora. 

Number of supra-
antennal setae (spant s) 

one pair; 
two pairs 

21.1 
21.2 

The second pair (lower) is always 
directly under the first (upper) pair if 
present. Small setae may be present 
under the first pair, but only count as 
a second pair if they are distinctly 
larger than the background setulae on 
the frons and have clear sockets. 

Position of upper supra-
antennal setae  

even with l infr s; 
above l infr s; 

21.3 
21.4 

Lower interfrontal setae (l infr s). If 
an imaginary horizontal line can be 
drawn between the sockets of the l 
infr setae and the sockets of the 
upper spant s, then they are 
considered "even." "Above" is when 
the sockets of the upper spant s are 
clearly above any such imaginary 
line. 

First flagellomere shape rounded; 
slightly pointed  

21.5 
21.6 

Useful for identification and is 
strongly congruent with other 
characters, such as flagellomere color 
and anepisternal setation. 

Labrum size normal; 
enlarged 

21.7 
21.8 

Rarely used in phorid descriptions 
but Myriophora clearly have either a 
small labrum, no larger than the 
palpus or greatly enlarged, heart-
shaped with prominent epipharyngeal 
blades. 

Labellum size normal; 
swollen 

21.9 
21.10 

The labellar lobes of most species are 
small (normal-sized), only about as 
wide as the palpus. A few species 
have inflated, disc-shaped lobes that 
are much wider than the palps. 

Anepisternal setation bare;  
setulae only;  
setulae and large seta; 
setulae and 2 large setae 

21.11 
21.12 
21.13 
21.14 

This character is very useful for 
quickly eliminating large numbers of 
Myriophora during identification. 

Length of anterior 
scutellar setae relative to 
posterior pair 

equal;  
ca. 3/4 length;  
much less than 1/2 length 

21.15 
21.16 
21.17 
 

The length of the anterior scutellar 
setae relative the posterior pair is 
very useful for discriminating 
between similar species and has been 
used for a long time in phorid 
taxonomy. 

Costal vein normal; 
inflated 

21.18 
21.19 

Several species of Myriophora have 
a costal vein that is distinctly thicker 
than the R veins. 
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Maculation of hind 
femur 

present; 
absent 

21.20 
21.21 

Nearly half of the known species of 
Myriophora have a brown patch on 
the anterior apex of the hind femur 
that should not be confused with 
thickening of the integument near the 
femur-tibia joint. 

Abdominal tergite 6 
shape 

rectangular to slightly 
narrowing; 
greatly narrowing; 
divided in half 

21.22 
 
21.23 
21.24 

Rectangular to slightly narrowing 
refers to the length of the posterior 
margin (pm) being greater than 1/2 
the length of the anterior margin 
(am). Greatly narrowing—pm length 
is less than 1/2 of am length. 
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FIGURES 1.1–1.8. Habitus images (left lateral) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 2.1–2.8. Habitus images (left lateral) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 3.1–3.8. Habitus images (left lateral) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 4.1–4.8. Habitus images (left lateral) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 5.1–5.8. Habitus images (left lateral) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 6.1–6.8. Habitus images (left lateral) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 7.1–7.8. Habitus images (left lateral) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 8.1–8.8. Habitus images (left lateral) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURE 8.9. Habitus image (left lateral) of female Myriophora wellsorum. Scale bar = 0.50 mm. 
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FIGURES 9.1–9.10. Wings (dorsal) of female Myriophora spp. Scale bar = 0.50 mm. Sc, subcostal vein. 
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FIGURES 10.1–10.10. Wings (dorsal) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 11.1–11.10. Wings (dorsal) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 12.1–12.10. Wings (dorsal) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 13.1–13.10. Wings (dorsal) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 14.1–14.9. Wings (dorsal) of female Myriophora spp. Scale bar = 0.50 mm. 
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FIGURES 15.1–15.11. Oviscape (left lateral) images of female Myriophora spp. Scale bar = 0.10 mm. 
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FIGURES 16.1–16.10. Oviscape (left lateral) images of female Myriophora spp. Scale bar = 0.10 mm. 
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FIGURES 17.1–17.10. Oviscape (left lateral) images of female Myriophora spp. Scale bar = 0.10 mm. T7, 
tergite 7; S7, sternite 7; m, membrane. 
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FIGURES 18.1–18.11. Oviscape (left lateral) images of female Myriophora spp. Scale bar = 0.10 mm. m: 
membrane; i seg m 6-7: intersegmental membrane between 6 and 7. T7, tergite 7; S7, sternite 7; m, 
membrane. 
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FIGURES 19.1–19.11. Oviscape (left lateral) images of female Myriophora spp. Scale bar = 0.10 mm. 
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FIGURES 20.1–20.6. Oviscape (left lateral) images of female Myriophora spp. Scale bar = 0.10 mm. 
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FIGURES 21.1–21.24. Morphological characters used for identification of female Myriophora. See Table 
1 for details. Abbreviations: anepst, anepisternum; a scut s, anterior scutellar seta; am, anterior margin; c, 
costal vein; i vt s, inner vertical seta; l frorb s, lower fronto-orbital seta; l infr s, lower interfrontal seta; poc 
s, postocellar seta; p scut s, posterior scutellar seta; pm, posterior margin; spant s, supra-antennal seta; T6, 
abdominal tergite 6; u frorb s, upper fronto-orbital seta; u infra s; upper interfrontal seta. 21.1, 21.12 M. 
alienipennis; 21.2, 21.3 M. angustifascia; 21.4, 21.11, 21.20, 21.22 M. curvata; 21.5, 21.10 M. 
magnilabellum; 21.6, 21.9, 21.14, 21.17, 21.21 M. dennisoni; 21.7 M. borealis; 21.8, 21.13, 21.23 M. 
luteizona; 21.15 M. aequaliseta; 21.16 M. uruguaiensis; 21.18 M. misionesensis; 21.19 M. tenuis; 21.24 M. 
dividida. 
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FIGURES 22.1–22.12. Abdominal characters used for identification of female Myriophora. Abbreviations: 
T2, tergite 2; T3, tergite 3; T5, tergite 5; T6, tergite 6. 22.1 M. luteitergum, abdomen lateral; 22.2 M. 
bimaculata, abdomen dorsal; 22.3 M. angustifascia, abdomen dorsal; 22.4 M. parva, abdomen dorsal; 22.5 
M. annulata, abdomen lateral; 22.6, 22.8 M. wellsorum, abdomen dorsal; 22.7 M. heratyi, abdomen ventral 
22.9 M. borealis, oviscape dorsal; 22.10 M. luteizona, labrum displaying epipharyngeal blades; 22.11 M. 
bicuspidis, oviscape dorsal oblique; 22.12 M. nigra, abdomen dorsal. 
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FIGURES 23.1–23.10. Oviscape (left lateral) images of female Myriophora spp. Scale bar = 0.10 mm. 
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FIGURES 24.1–24.9. Oviscape (left lateral) images of female Myriophora spp. Scale bar = 0.10 mm. 
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Chapter 2 

Millipede Defensive Compounds Are a Double-Edged Sword: Natural History of the 

Millipede-Parasitic Genus Myriophora Brown (Diptera: Phoridae) 

 

Abstract 

Toxic defensive secretions produced by millipedes in the orders Julida, Spirobolida, 

Spirostreptida, and Polydesmida are highly repellent to most vertebrate and invertebrate 

natural enemies, but a few insects have evolved mechanisms to overcome these defenses. 

We demonstrate that highly specialized parasitic phorid flies in the species-rich genus 

Myriophora use volatile millipede defensive compounds as kairomones for host location. 

Of the two predominate quinone components in the defensive blend of juliform 

millipedes, 2-methoxy-3-methyl-1,4-benzoquinone alone was sufficient to attract adult 

flies of both sexes; however, a combination of 2-methoxy-3-methyl-1,4-benzoquinone 

and 2-methyl-1,4-benzoquinone increased attractiveness nearly threefold. We further 

discuss oviposition behavior, adult and larval feeding habits, life history parameters, and 

the potential competitive interactions of Myriophora with other millipede-associated 

insects. 
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Introduction 

Intraspecific signals are regularly intercepted by predators and parasitoids and exploited 

for prey or host location, whether pheromonal (Noldus et al. 1991; Stowe et al. 1995; 

Benelli et al. 2014) or acoustic (Zuk et al. 2006; Lakes-Harlan and Lehmann 2015). 

Among parasitoids, cues from the host's environment such as plant volatiles are also 

commonly used as an indirect method of locating hosts (Stowe et al. 1995; de Moraes et 

al. 1998; Mumm and Dicke 2010; Cusumano et al. 2015). However, exploiting host 

defensive compounds as host location cues appears to be less common (e.g. Frenzel et al. 

1992; Detter 1997; Köpf et al. 1997; Zhang and Aldrich 2004; Larsen et al. 2009). Just as 

evolution of predatory or parasitic behavior from a saprophagous ancestral condition can 

lead to new and diverse ecological guilds (Eggleton and Belshaw 1992; Feener and 

Brown 1997), the ability to utilize novel host cues such as defensive allomones similarly 

opens new niches.  

Diplopoda (millipedes) is an ancient (late Cambrian) (Shelley and Golavatch 2011) 

and highly-successful arthropod clade noted for the noxious chemical secretions they 

employ as defenses (Sierwald and Bond 2007). Notably, benzoquinones produced by 

members of the Juliformia (Julida, Spirobolida, Spirostreptida) and cyanogenic 

compounds and benzaldehydes produced by the Polydesmida can be powerful deterrents 

to both invertebrate and vertebrate predators (reviewed in Eisner et al. 1978, 2005; Shear 

2015). Capuchin monkeys and lemurs even exploit the repugnancy of benzoquinones as 

mosquito repellents by rubbing injured millipedes over their bodies (Birkinshaw 1999; 

Weldon et al. 2003). In addition to chemical defense, the robust, sturdy body form and 
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behavior that often leads to concealment in soil or dead vegetation can render millipedes 

relatively impervious to attack by predators. However, some insect taxa have evolved 

adaptations to circumvent the chemical defenses of millipedes (Eisner et al. 1998; 

Forthman and Weirauch 2012), and in the case of some scarab beetles, even co-opt these 

chemicals for carcass (Schmitt et al. 2004) or prey location (Larson et al. 2009). Taxa that 

have become specialists on millipedes are often species-rich, such as Ectrichodiinae 

(Heteroptera: Reduviidae) (>660 species, Forthman and Weirauch 2012) and 

Phengodidae (Coleoptera) (>250 species, Zaragoza-Caballero and Zurita-García 2015). 

Myriophora (Diptera: Phoridae) is also a species-rich clade, with 65 species known from 

the New World and an estimated 200 species worldwide (Hash and Brown 2015 

accepted), and it is one of only four dipteran families recorded as parasitoids of diplopods 

(Knutson and Vala 2011).  

Natural history data on phorid parasitoids are lacking, likely due to the small size of 

the flies making host interactions difficult to observe, the sheer number of species (B.V. 

Brown, pers. comm. in Heraty 2009 estimates up to 20,000 species of parasitic phorids), 

and historical lack of interest in the family. However, several studies have elucidated 

some basic life history parameters (e.g. Brown and Feener 1991; Brown 1992; Brown 

and Feener 1993, Stoepler and Disney 2012) and host location strategies used by phorid 

flies (Brown and Feener 1991; Moorehead and Feener 2000). Field assays aimed at 

assessing chemically mediated host location by phorids have focused primarily on ant 

pheromones as potential cues (Brown and Feener 1991; Maschwitz et al. 2008; Weissflog 

et al. 2008; Witte et al. 2010), although members of the family have been recorded 
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attacking annelids, molluscs, arachnids, millipedes, and over 31 insect families in seven 

orders (reviewed in Disney 1994).  

Brues (1908) reported the first account of a phorid fly, Myriophora juli (Brues), 

attacking a small millipede in Wisconsin, USA. Subsequently, several accounts of M. juli 

and closely related flies attacking millipedes were published (Banks 1911; Knab 1913; 

Picard 1930; Schmitz 1932). Two of us (BVB, JM Hash) regularly use injured millipedes 

in the field as bait for collecting Myriophora, a technique that BVB has been using for 

decades to reliably collect Myriophora (Brown 2010). Although Myriophora are readily 

attracted to injured millipedes, no detailed study of host location cues, oviposition 

behavior, or life history parameters have previously been carried out. We investigated 

how species of Myriophora locate their hosts and describe one of the rare instances in 

which millipede allomones have been co-opted for host location. We further discuss 

several natural history observations, including larval development times, host 

interactions, and the potential competitive impact of other millipede-feeding insects. 

 

Materials and Methods 

Representative voucher specimens of millipedes and flies are deposited in the collection 

at the Natural History Museum of Los Angeles County (LACM). Data collected from 

host location experiments were not normally distributed and so were analyzed using 

Dunn’s All Pairs for Joint Ranks method in JMP Pro 11. 

 

 



 173 

Host location–testing attraction to millipede defensive secretions 

Fieldwork was conducted at La Selva Biological Station in Costa Rica (10.43°, -84.02°, 

elev. 40 meters). To assess the cues used by Myriophora to detect hosts, millipedes of the 

same morphospecies (Spirobolidae: Spirobolida) found within 10 meters of each other 

were kept in captivity for two days to rule out the possibility of previous parasitism. In 

our experience, millipedes die within two days if they have been parasitized (see Table 

2). The following three treatments were used: 1) defensive secretion only, 2) defensive 

secretion and a dead millipede (chemical + visual), 3) a single dead millipede (visual 

only), and a control in which no millipede or secretion was present. The sampling area 

for each treatment consisted of a 55x55 cm lightweight, tan colored cloth with an 8x8 cm 

white paper card in the center. To obtain defensive secretions, a fresh millipede from the 

captured population was placed on the card, and given a non-lethal shock with a 9 volt 

battery for 4 seconds. To approximate equivalent doses, similar-sized millipedes were 

used, and the reddish-brown area on the paper card stained by defensive compounds was 

kept roughly equal. Dead millipedes to serve as "visual cues" were shocked until 

defensive compounds were depleted, washed repeatedly with 75% ethanol, then water, 

and kept in a freezer until used. The experiment was carried out seven times (n=7) 

between the hours of 9:30 and 16:30 during 12–16.viii.2013. Stations were set 

approximately 10 meters apart along the trails in the forest in random order. Once the 

first fly appeared at any of the four stations, the trial began. Thirty seconds were spent at 

each station, aspirating any flies that landed on the cloth, card, or millipede into alcohol 
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vials before moving to the next station attempting to split time equally between the four 

stations. Each station was sampled 10 times. Each trial lasted 20 minutes.  

 

Determining relative attractiveness of defensive quinones 

Across Juliformia, the two most common quinones in the defensive blend are 2-methoxy-

3-methyl-1,4-benzoquinone and 2-methyl-1,4-benzoquinone (Percy and Weatherston 

1971; Eisner et al. 1978; Jacobson 1996; Huth 2000; Deml and Huth 2000; Vujisic et al. 

2011). We also analyzed the chemical profile of a large millipede native to southern 

California (Hiltonius sp., Spirobolidae) and found these two compounds in abundance. 

Thus, a millipede was induced to release its defensive secretions which were adsorbed on 

a slip of filter paper and then stored in a sealed vial until analysis. For analysis, the lid of 

the vial was replaced with aluminum foil, which was pierced with the needle of a solid 

phase microextraction (SPME) device fitted with a polydimethylsiloxane (PDMS) fiber. 

The fiber was extruded into the headspace of the vial for 5 minutes. The loaded fiber was 

then thermally desorbed in the injector of a gas chromatograph (GC; Agilent 6890N, 

Santa Clara CA, USA) for 30 sec in splitless mode, with an injector temperature of 

250ºC. The fiber was then withdrawn, and the purge valve opened. The GC was fitted 

with a DB-5 column (30 m x 0.25 mm ID, J&W Scientific, Folsom CA, USA) and was 

programmed from 40ºC for 1 minute, then 10º/min to 280ºC, hold for 20 min. The GC 

was interfaced to an Agilent 5975C mass selective detector, with electron impact 

ionization. Compounds were tentatively identified by comparison with database spectra 

and interpretation of the mass spectra, and identifications were later confirmed by 
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comparison of the retention times and mass spectra of authentic standards run under 

identical conditions. 

2-methyl-1,4-benzoquinone (methyl BQ) was purchased from Sigma-Aldrich 

(Milwaukee WI). 2-Methoxy-3-methyl-1,4-benzoquinone was synthesized as described 

by Carreño et al. (1997) by methylation of 1,2,4-trimethyoxybenzene with butyllithium 

and methyl iodide, then selective oxidative demethylation with ceric ammonium nitrate to 

give the desired quinone. 

Benzoquinone concentrations used in the attraction assays were 10 mg/ml in 

acetone. Aliquots of the benzoquinone solutions were pipetted onto filter paper strips, 

which were placed on an 8x8 cm white paper card in the center of a 55x55 cm 

lightweight, tan colored cloth as follows: 1) control with no compound, 2) 0.15 ml of 

methyl BQ solution, 3) 0.15 ml of 2-methoxy-3-methyl BQ solution, and 4) 0.15 ml each 

of methyl BQ and 2-methoxy-3-methyl BQ solutions. All four treatments were run 

simultaneously and spaced at least 10 m apart. Field assays were run at three sites in 

Jacksonville, FL, USA (30.35°, -81.54° elev. 6m; 30.13°, -81.63° elev. 5m; 30.23°, -

81.70° elev. 4 m) for a total of seven times (n=7) and at one site in Singapore at Bukit 

Timah Nature Reserve (1.34°, 103.78° elev. 65m) for a total of 13 times (n=13). Flies 

were aspirated as they landed at the bait stations and placed in 95% ethanol. All trials 

were carried out for 20 minutes or until activity stopped.  
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Rearing Studies 

To obtain parasitized millipedes for recording Myriophora life history parameters, 

injured or healthy harassed millipedes were kept in the field in open plastic containers to 

allow flies access. Millipedes were transferred to Falcon™ 50 mL centrifuge tubes with 

screened lids and a piece of damp paper towel. After the larvae reached the 3rd instar or 

began to pupate, they were transferred to clean Falcon™ tubes with a clean damp paper 

towel. Most of our attempts to obtain parasitized millipedes were not formal parts of our 

collecting trips; however, we attempted to quantify parasitism rate in one experiment at 

La Selva Biological Station. Fourteen millipedes of the same morphospecies 

(Spirobolidae) that were held for two days to rule out prior parasitism were placed in 

plastic bowls spaced approximately 20 meters apart and given a mild electrical shock. 

Over the course of one hour and 45 minutes, a minimum of one fly was observed on each 

millipede with a maximum number of seven observed simultaneously. The millipedes 

were transferred to tubes as described above and monitored for signs of parasitism, such 

as death and larval emergence. 

 

Visitation time 

In the Jacksonville, Florida Arboretum (30.13°, -81.63° elev. 5m), we recorded the 

arrival time of Myriophora and Spirobolomyia (Sarcophagidae) at injured millipedes. 

Nine total Narceus americanus (Spirobolidae) were singly placed on the ground after 

intentional mortal injury by crunching to elicit defensive compound secretion. The 
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sustained injuries left the millipedes alive during the recording period but immobilized. 

Landing times of phorid and sarcophagid flies were recorded.  

 

Results 

Host location–testing attraction to millipede defensive secretions 

Our initial study was aimed at determining if millipede defensive secretions are used by 

Myriophora as a long range cue. No flies were collected from the treatments that did not 

contain defensive secretions (Fig. 25A). Similar numbers of flies were collected from the 

treatment offering both the visual cue and the defensive secretions as from the treatment 

with defensive secretions alone (P-value = 1.00), demonstrating that the defensive 

secretions are the primary cue used for long range attraction (Fig. 25A). 

 

Determining relative attractiveness of defensive quinones 

In follow-up assays to determine which quinones in the defensive blend are used for host 

location, no flies were collected in either the Singapore or Florida, USA field 

experiments at the stations containing only methyl BQ (Figs 25B, 25C). However, flies 

were collected at both stations containing 2-methoxy-3-methyl BQ (Figs 25B, 25C). 

Though not statistically significant, nearly three times as many flies were collected at the 

stations offering the combined cues than at the station offering 2-methoxy-3-methyl BQ 

alone (P-value = 0.109, SNG; P-value = 0.72, USA). 
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Rearing Studies 

During the course of our fieldwork, we successfully reared larvae from four millipedes 

(Table 2). Development time from oviposition to pupal stage was very similar in the three 

species that were studied. However, we found that the undescribed species from 

Singapore emerged about four days sooner than either of the New World species, M. 

communis Hash and Brown or M. harwoodi Hash and Brown (Table 2). In the formal 

parasitism observation at La Selva, only two of the 14 millipedes (14%) were 

successfully parasitized, suggesting that hosts may be routinely encountered by female 

parasitoids but not attacked and/or that the millipedes are able to kill parasitoid eggs or 

developing larvae. 

 

Time of arrival at host 

We recorded arrival times of Myriophora and Spirobolomyia spp. in Florida, and found 

that the mean time for the first phorid to show up at a millipede exuding defensive 

secretions was 4 minutes and 34 seconds (range 1 min 10 sec–10 min 50 sec) (n=9). The 

mean arrival time of the first sarcophagid fly was 2 minutes and 57 seconds (range 11 

sec–10 min 09 sec) (n=9). 

 

Discussion 

Adult interactions with host 

From numerous attempts over years to attract Myriophora with freshly killed and living 

millipedes, female Myriophora have only been observed to oviposit on living millipedes 
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(Table 2). This suggests that female Myriophora require healthy or slightly injured hosts 

for oviposition. However, females will almost always readily feed on wounds of injured 

hosts, even if the millipede is mortally injured or dead. It appears that female Myriophora 

can discriminate between dead (or nearly dead) and healthy hosts and prefer the latter for 

oviposition.  

The dearth of oviposition observations, despite scores of millipedes offered as bait 

over the years, and the low proportion of millipedes successfully attacked in our study of 

14 millipedes at La Selva (14%), raise the questions of whether Myriophora are also 

specialized host feeders and whether most female Myriophora that visit millipedes are 

searching for food rather than a suitable oviposition site. Male flies are often found at 

millipedes as well, but the millipede does not appear to be used for mate location because 

male and female Myriophora are sometimes observed in copula as they arrive at a host. 

Males have never been observed feeding on millipedes, though the fact that they are 

capable of strong, directed flight, have fully developed mouthparts, and a developed gut 

suggests they do feed, albeit on a currently unknown resource.  

Oviposition has been observed at four locations on the millipede body: 1) in the 

sulcus at the base of the antenna (Fig. 26A), 2) dorsally between the head and collum, 3) 

ventrally between body segments, and 4) between the paraprocts. Female Myriophora 

possess an oviscape (abdominal segment 7) that is laterally flattened and elongated with a 

strongly sclerotized tergite and sternite (Fig. 26B) that houses thin, elongated ovipositor 

(segment 8) sclerites. This modification allows for the exploitation of likely any junction 

between sclerites on the host. Hosts encountered by Myriophora can be quite large, such 
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as Hiltonius and Narceus spp. (up to 100 mm) and have thick, overlapping annuli, 

requiring a specialized, elongated ovipositor to penetrate between sclerites and through 

the connecting membrane.  

Superparasitism may be a regular occurrence for Myriophora. Up to three females 

have been observed simultaneously ovipositing into a host. Superparasitism can be 

attributed to host scarcity (van Alphen and Visser 1990) or a potential mechanism for 

overwhelming the host's immune defense and preventing encapsulation of eggs (Andrade 

2010). Superparasitism is common in Diptera in general (reviewed in Feener and Brown 

1997) and phorid flies in particular (Feener and Brown 1993; Brown 1999). We also 

observed instances in which a single Myriophora female performed oviposition behavior, 

and the host remained healthy well after the normal two day period in which parasitized 

hosts die and no larvae emerged (Fig 26A). Millipede immune systems are poorly 

studied, but it has been shown that certain types of circulating hemocytes in millipedes 

encapsulate foreign materials (Xylander 1992). Further investigation into millipede host 

abundance and the potential need to overcome millipede encapsulation defense is needed. 

While actively feeding on millipede wounds, female Myriophora extend their 

oviscape and release a fluid droplet approximately every 30 seconds (Fig. 26C). These 

droplets are clear fluid and never contain eggs. This behavior has been recorded in some 

other phorid genera, mainly in connection with millipede feeding (Hash 2014). In 

contrast, Apocephalus spp. extensively host feed on injured ants but do not exhibit this 

behavior, and as a result, their abdomens swell greatly. We also have observed female 

Myriophora feeding on hemolymph stained with defensive benzoquinones and collected 
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excreted droplets on filter paper triangles for analysis. However, we did not detect any 

quinones by gas chromatographic analysis of solvent extracts of the filter papers in our 

preliminary attempts, but we plan to investigate further whether adult female flies can 

safely imbibe the defensive compounds and whether they are excreted unchanged, 

metabolized, or sequestered. 

 

Larval development and feeding 

In the three fly species successfully reared from millipedes, larvae become fully 

developed third instars between 48–72 hours after oviposition and began pupation before 

5 days (Table 2) (Fig. 26D), which is very similar to the development times of the phorid 

ant parasitoid genera Apocephalus and Rhyncophoromyia (Brown 1994, Brown and 

Feener 1993). Nearly all the internal tissue of the host is consumed, with the strict 

exception of the hindgut and its contents, which are always present after the larvae leave 

the host (Figs 26E, 26F). We have been unable to determine if the benzoquinone-storing 

glands are consumed by the larvae or if the delicate structures are simply lost during the 

mechanical processes of feeding and subsequent dissection. We usually recover only 

about half of the glands, leaving open the possibility that the larvae are consuming at 

least some of the glands. 

 

Allomones as kairomones 

While we did not perform experiments to determine which cues may be important at 

close range, we observed, using both chemical lures and millipedes, that flies land within 
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20 to 30 cm of the odor source and begin running in a zig-zagging pattern until the 

millipede is located. If no millipede is present, after a few seconds of "searching," 

Myriophora fly from the bait card, but in many instances the same fly will return a short 

time later and resume "searching." It remains to be determined whether visual or tactile 

cues or both are important for host finding in Myriophora at close range or whether other 

chemical cues may be exploited. In the closely related ant parasitoid Apocephalus 

paraponerae Borgmeier, flies use visual cues to assess their host at close range after 

orienting to the mandibular alarm pheromones over longer distances (Moorehead and 

Feener 2000). 

We have also used these quinones for qualitatively sampling species diversity not 

only in Florida, USA and Singapore but also in California, USA and in Colombia to great 

effect. The fact that we've used these compounds to attract over 20 species of Myriophora 

across the phylogeny and on three continents (Hash et al. unpublished) demonstrates 

strong conservation of the ability to use these compounds for host location. We also have 

discovered a small number of species of Myriophora that are consistently attracted to 

both juliform millipedes and cyanide-producing polydesmidan millipedes and at least two 

species that are solely attracted to polydesmidans (Hash et al. unpublished). In the rare 

instances in which a species that is known to consistently show attraction to 

benzoquinones is captured on a polydesmidan millipede, it may not be because of 

attraction to the actual polydesmidan defensive secretions. For example, in Singapore 

only two specimens (<1%) of the total number of Myriophora captured were on 

polydesmidans, and these were of a species consistently captured on benzoquinone lures 
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or juliform millipedes. However, these specimens were captured in close proximity to 

where we were sampling with benzoquinones, and it has been observed that even 

specialist phorid parasitoids will occasionally feed on non-host invertebrate carrion (pers. 

obs.). Three species of Myriophora were observed feeding on a centipede (Chilopoda) 

carcass by Borgmeier (1961), although we have never been able to replicate this 

observation, and we have in rare instances even collected specialist phorid ant parasitoids 

on non-target carrion, including injured millipedes. A phylogenetic study of Myriophora 

is currently in progress (Hash et al. in prep.) and will be used to better understand how 

relationships with their hosts evolved and the number of times that attraction to 

polydesmidans has occurred. At this time, we do not know which components in the 

more complex polydesmidan defensive blend (see Duffy et al. 1977; Kuwahara et al. 

2002; Omura et al. 2002; Shear 2015) are the attractive agents, but one of the components 

of their defensive secretions (benzaldehyde) has been used to attract predatory scarab 

beetles in South America (Larsen et al. 2009). 

Our results in the benzoquinone trials parallel those of previous research on 

attraction in necrophagous dung beetles (Onthophagus latigibber) in Africa. Krell et al. 

(1997) first speculated that Onthophagus beetles were attracted to the two major quinones 

in the defensive blend of juliform millipedes. Schmitt et al. (2004) found that methyl BQ 

alone did not attract the carcass-scavenging beetles, but 2-methoxy-3-methyl BQ alone 

sufficiently attracted small numbers, and the two quinones combined attracted 

significantly more than 2-methoxy-3-methyl BQ alone.  
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During the trials at our Florida field sites, we serendipitously observed flesh flies 

(Diptera: Sarcophagidae: Spirobolomyia) routinely landing at the 2-methoxy-3-methyl 

BQ and benzoquinone blend stations (Fig. 1D). Spirobolomyia have been reared from 

Narceus americanus (Palisot de Beauvois) (Spirobolidae) in the eastern United States 

(Aldrich 1916; Pape 1990). During their investigation of phengodid beetle predatory 

behavior on Floridobolus penneri Causey (Spirobolidae), Eisner et al. (1998) speculated 

that Spirobolomyia may be attracted to the defensive secretions of juliform millipedes, 

and here we show that their pattern of attraction to the quinone compounds follows that 

of Myriophora. 

A number of insects are specialist parasitoids or predators of millipedes, but it is not 

known how they locate their hosts. For example, in every geographic region where we 

have performed fieldwork, either large predators of millipedes such as glow worm beetles 

(Phengodidae) (see Eisner et al. 1998) and millipede assassin bugs (Reduviidae: 

Ectrichodiinae) (see Forthman and Weirauch 2011) are known, but we have never 

collected these taxa on millipedes or at chemical bait stations during the hundreds of 

times that we have sampled for Myriophora. However, during our fieldwork in 

Singapore, workers of Odontoponera sp. (Formicidae) on several occasions probed the 

chemical paper strips with their antennae and then proceeded to drag the paper strips 

away, suggesting that some ants may use these compounds for prey location. Several ants 

from Southeast Asia are known millipede predators, such as Myiopias julivora 

(Ponerinae) (Willey and Brown Jr 1983), Probolomyrmex dammermani (Ponerinae) (Ito 
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1998), and Leptogenys sp. (Ponerinae) (Peeters and De Greef 2015), but their prey 

location methods are unknown. 

Another potential mechanism for host location that requires further study is the use 

of army ants as an intermediate. Many animals, including phorid flies, follow army ants 

and utilize the insects that are driven out during raids (Brown and Feener 1998; 

Rettemeyer et al. 2011). Several species of Myriophora, including M. infirmata Hash and 

Brown, M. pabloi (Brown), and M. plana Hash and Brown have been collected over 

Eciton and Labidus spp. raids, but their hosts are unknown. One of us (JM Hash) also has 

observed Myriophora communis over Eciton sp. raids actively attacking millipedes at La 

Selva Biological Station in Costa Rica. However, in this case, we do not know whether 

the flies were following the ants before attacking the millipedes or whether they were 

attracted after the ants possibly harassed the millipedes. 

 

Competitive interactions 

Millipedes are large terrestrial arthropods and constitute a major resource for 

predators and parasitoids. Once a millipede is injured, dead, or has depleted its defensive 

reservoirs, it may serve as a resource for any number of saprophagous or predaceous taxa. 

Order of arrival at the millipede and development time may both be crucial to successful 

reproduction. While observing Myriophora interacting with Spirobolomyia 

(Sarcophagidae) in Florida, we (JM Hash, JFH) observed Spirobolomyia darting at the 

phorids and even intercepting them in flight while holding a "guarding" pattern over the 

millipede. Although Spirobolomyia can locate millipedes more quickly than Myriophora, 
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Myriophora are able to exploit uninjured, healthy hosts. In contrast, we never observed 

Spirobolomyia larvipositing on healthy hosts but only on injured hosts with wounds large 

enough for the larva to enter. In one case, Myriophora harwoodi was reared from an 

injured host that was shared by one sarcophagid larvae that had developed to the pupal 

stage, though it never emerged as an adult. This nevertheless demonstrates that both taxa 

can simultaneously use a host. We have observed Myriophora searching under leaf litter 

for millipedes, and in small plastic tubes in which we placed millipedes, suggesting that 

their small size may also constitute an advantage by allowing access to concealed hosts 

where larger taxa are excluded. 

Other potential competitors with Myriophora are millipede-eating ants, scarab 

beetles, and phengodid beetles. These predators may deny Myriophora the opportunity to 

develop by removing hosts before oviposition or adult feeding can occur or by 

consuming the host tissue before the larvae can develop. Ants that prey on millipedes are 

primarily large predatory ants in the subfamily Ponerinae, and several taxa are known 

from Africa (Dejean et al. 2001), South America (Brandão et al. 1991; Brown Jr. 1992), 

and Southeast Asia (Peeters and De Greef 2015). In Singapore, to our surprise (and 

annoyance) Odontoponera sp. (Formicidae) were readily attracted to injured millipedes 

and often carried the carcasses away while the flies were feeding, demonstrating that 

even generalist ants can be significant competitors. 

Scarab beetles are known predators and saprophages of millipedes in Central and 

South America. Deltochilum valgum Burmeister and Canthon morsei Howden are 

attracted to injured millipedes and their defensive compounds (Larsen et al. 2009; 
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Bedousacc et al. 2007; Cano 1998). During a collecting trip in Amazonas, Colombia, we 

captured a specimen of Canthon sp. on filter paper impregnated with our experimental 

quinones, and another species of Canthon arrived at a crushed polydesmidan millipede 

bait and dragged it off the bait card, in this case preventing Myriophora from feeding on 

the millipede.  

Our study demonstrates that Myriophora (as well as other taxa) use benzoquinones 

found in juliform millipede defensive secretions as a long-range cue for host finding. 

Locating hosts quickly by cueing in on defensive semiochemicals may provide 

Myriophora with an advantage in being able to find hosts before competitors, and this 

behavioral adaptation could in part explain the species richness of the group. This study 

provides the foundation for further investigation into how Myriophora assess hosts at 

close range, mitigate the potential toxic effects of feeding on noxious hosts, and which 

cues in the more complex polydesmidan millipede defensive secretions are used for host 

location in the minority of species of Myriophora. 
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FIGURE 25. Mean number of flies collected in each of the benzoquinone attraction experiments. 
Connecting letters show significant difference among means under Dunn All Pairs for Joint Ranks. Error 
bars represent standard error. 
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FIGURE 26. A) Myriophora alexandrae ovipositing into the antennal suture of Hiltonius sp. B) 
Myriophora communis habitus image with scanning electron micrograph of parasitic-type oviscape in inset. 
C) Myriophora harwoodi feeding on an injured Narceus americanus and excreting fluid droplets. D) 
Myriophora sp. third larval instars after feeding on host. E) Posterior view through head, collum, and 
segments 1 and 2 of millipede carcass after feeding. F) Hindgut and body ring of millipede after feeding. 
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Chapter 3 
 

Host Association and Biogeographic Patterns in the Diverse Millipede-Parasitoid Genus 

Myriophora Brown (Diptera: Phoridae) 

 

Abstract 

Myriophora is the most species-rich group of parasitoids that attack toxic, chemically 

defended millipedes in the superorder Juliformia and order Polydesmida–a resource that 

few insect predators and parasitoids are able to exploit. Worldwide, there are an 

estimated 200 species of Myriophora, with the majority of the diversity centered in the 

Neotropical Region. The phylogeny of Myriophora is unknown, biogeographic patterns 

are not documented, and known host associations have not been assessed in a 

phylogenetic context. Based on shared morphological features only present in Old World 

species of Myriophora, distribution records, and absence of fossils predating the 

Miocene, we hypothesize a single dispersal over a Beringian route leading to a 

monophyletic Old World fauna whose continued spread has been stopped by Wallace's 

Line. We further assess the putative monophyly of the few New World species that 

exploit the most toxic millipedes, the cyanogenic Polydesmida. To evaluate these 

hypotheses, we provide the first phylogenetic study of the genus from a dataset composed 

of 52 taxa including 10 outgroups, 40 morphological characters, and molecular data from 

three mitochondrial (16S, COI, and ND1) and one nuclear marker (AK). We find that 

Myriophora dispersed from the New World to the Old World in a single event before 

subsequently spreading to the Afrotropical Region. The ancestral hosts reconstructed for 
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Myriophora are the benzoquinone-producing Juliformia, and this association has been 

retained in the Old World clade. In the Neotropical Region, Myriophora that are 

associated with cyanide-producing polydesmidan millipedes are confined to a single 

clade that shows remarkably little genetic variation between clearly morphologically 

diagnosable species. 
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Introduction 

The sheer number of parasitic taxa, and the number of independent origins of parasitism 

in insects, including several within Diptera and Phoridae, point to the success of this way 

of life (Feener and Brown, 1997; Wiegmann et al. 2011). It is estimated that half of all 

species on Earth may be parasites (Hawkins, 1994). Differentiated from parasites, which 

feed on but not directly kill their hosts, parasitoids feed on or inside a single host, and as 

a result of feeding and development, kill their host (Eggleton and Belshaw, 1992).  

Taxa undergo rapid diversification while filling new niche space (Schluter, 2000; 

Alfaro et al., 2009; Wiegmann et al., 2011), and for parasitoids, novel hosts represent 

new niches. As many as half of the estimated 40,000 species of phorid flies may be 

parasitoids (Brown pers. comm. in Heraty, 2009), with the remaining species classified as 

general and specialized saprophages, fungivores, predators, parasites, and kleptoparasites 

(Disney 1994). Just two genera, the primarily ant parasitoid genus Apocephalus and the 

bee-killing genus, Melaloncha, total nearly 500 species alone (Brown, 2006; Brown, 

2012). Other hosts attacked by members of the Apocephalus-subgroup (sensu Brown, 

1992) of genera include lady bird beetles (Coccinellidae), fireflies (Lampyridae) (Brown, 

1994), several ant taxa (Formicidae), and scale insects (Eriococcidae) (reviewed in 

Disney 1994). Myriophora (also Apocephalus-subgroup) is the third largest parasitic 

phorid genus with 65 described species (Hash and Brown, 2015), an estimated 200 

species worldwide. The number of species of Myriophora far exceeds the remainder of 

Diptera that potentially attack millipedes, as the only non-Myriophora species of Diptera 

that has been confirmed as an actual parasitoid is Pelidnoptera nigripennis (Fabricius) 
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(Sciomyzidae) (Baker, 1985). The three species of Sarcophagidae reared from millipedes 

(reviewed in Pape, 1990) are likely saprophages and not parasitoids. The single species of 

Muscidae thought to attack millipedes (Baker, 1985) was likely misidentified and is 

actually P. nigripennis (Bailey 1989). 

An overwhelming majority of Myriophora are associated with the benzoquinone-

producing millipedes in the orders Julida, Spirostreptida, and Spirobolida of the 

superorder Juliformia. Juliform millipedes are found worldwide and represent about 30% 

of the known 12,000 millipede species (Sierwald and Bond, 2007). However, we have 

discovered species of Myriophora that are attracted to secretions of cyanide-producing 

Polydesmida and have evidence that a few species are even attracted to secretions of both 

juliform and polydesmidan millipedes (Hash and Brown, 2015). Polydesmida are also 

found worldwide and compose nearly half of all millipede species (Sierwald and Bond, 

2007), and unlike juliform millipedes who share a very conserved defensive chemical 

profile, polydesmidan defensive chemicals and associated structures for housing the 

chemicals are much more variable (Eisner et al., 1978; Shear, 2015). It is by these 

defensive compounds that Myriophora find hosts for feeding and oviposition (Hash et al., 

in prep.). Attraction to millipede defensive chemicals is rare in insects (Krell et al., 1997; 

Schmitt et al., 2004; Hash et al., in prep.), and Myriophora provides an interesting system 

for investigating host switching and host range expansion in a phylogenetic context.  

The New World fauna of Myriophora, extending from Canada to Argentina, is the best 

known and the most biologically diverse (Hash and Brown 2015), but the fauna of the 

Old World appears to be species-rich and geographically extensive, as specimens have 
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been collected from Southern Europe, Africa, and Southeast Asia. Curiously, Myriophora 

is conspicuously absent from Australia and New Guinea despite extensive Malaise trap 

sampling efforts in these regions and the use of millipede baits in Northern Queensland, 

Australia. However, Myriophora are known from Borneo, resulting in what appears to be 

a distribution that is limited by Wallace's Line. Higher-level millipede taxa that are used 

as hosts in the Oriental Region are also found in the Australasian Region, raising the 

questions if a geographic barrier limits their dispersal south from Southeast Asia, or if 

simply not enough time has elapsed for Myriophora to colonize the Australasian Region. 

No fossils of Myriophora or closely related genera in the Apocephalus-subgroup are 

found in deposits older than Dominican amber (Brown, 1999), which date from 15–20 

mya (Iturralde-Vincent and MacPhee, 1996). The lack of fossils in older Baltic amber 

may be a taphonomic bias but may also suggest that the genus is relatively young.  

Here we use both molecular and morphological characters to estimate the phylogeny 

of Myriophora for investigating biogeographic and host association patterns. The 

apparent young age of the genus and morphological features shared among Old World 

species to the exclusion of New World species led us to hypothesize that the Old World 

taxa form a monophyletic group that dispersed from the New World. The preexisting 

species diversity and widespread distribution of millipedes may have helped facilitate 

near global dispersal of Myriophora. Our collection records further indicate that 

subsequent dispersal from the Oriental Region into Australasian Region has been blocked 

by Wallace's Line–a barrier that has historically been shown to limit the distribution of 

large fauna (Wallace, 1860; Mayr and Diamond 2001) but is more permeable to plants 
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(Van Welzen et al. 2011; Bacon et al. 2013) and insets (Beck et al. 2006; Balke et al. 

2009). Though benzoquinone-producing juliform millipedes and cyanogenic 

polydesmidan millipedes are found worldwide, Myriophora have never been collected on 

polydesmidans outside the Neotropical Region. Switching from benzoquinone defended 

hosts to even more toxic cyanide defended hosts would likely represent a rare 

evolutionary event requiring concomitant changes in behavior and physiology. We 

further use the phylogeny of Myriophora to evaluate our hypothesis that this switch 

occurred once, leading two the monophyly of polydesmidan associated taxa.  

 

Materials and Methods 

Molecular specimens 

The 52 specimens sequenced were collected into 95% ethanol either in Malaise traps, 

yellow pan traps, or by baiting with millipedes or benzoquinone lures. After extraction, 

specimens were slide mounted in Canada Balsam and deposited at the Los Angeles 

County Natural History Museum under the accession numbers shown in Table 3.  

Our goal was to collect and include as many species of Myriophora as possible to 

adequately sample morphological, host, and geographic breadth. Of the 65 species known 

from the New World (Hash and Brown, 2015), we succeeded in including 29 (45%), with 

a geographic coverage of Canada to Argentina, as well as a recently collected, 

undescribed species with similar oviscape structure to M. reminatis Hash and Brown. In 

order to expand our geographic coverage, specimens were included from Singapore, 

Thailand, Malaysia, and Cameroon. Our taxon sampling also adequately covers the 
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extensive morphological variation in the genus. Outgroups were chosen based on their 

close relationship to Myriophora based on the cladistic analyses of Brown (1992). The 

specimens listed as "new genus," are currently not assigned to a genus, but their 

congeners were once thought to be part of Myriophora (see Brown, 1992; Hash and 

Brown, 2015). 

 

DNA sequencing 

Total DNA was extracted using the DNEasy® tissue kit manufactured by Qiagen 

(Valencia, CA, USA) with a slight modification entailing soaking the specimens for three 

hours at 55° C, thus preserving a primary voucher specimen suitable for slide mounting. 

We amplified mitochondrial 16S rDNA (16S), NADH dehydrogenase I (ND1), 

cytochrome oxidase I (COI), and nuclear arginine kinase (AK). Thermocycler protocols 

and primer sequences are given in Table 4. PCR products were purified using DNA 

Clean & Concentrator™-5 kits by Zymo Research (Irvine, CA, USA). Purified PCR 

product concentrations were determined using Nanodrop 2000c by Thermo Scientific™ 

before being submitted for sequencing to Retrogen Inc. (San Diego, CA, USA) on an 

Applied Biosystems 3730xl DNA Analyzer. Electropherograms and sequences were 

inspected for base-calling errors in Sequence Navigator (Applied Biosystems, Foster 

City, CA). Sequences are deposited in Genbank under the accession numbers given in 

Table 3. 
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Phylogenetic analyses 

We performed phylogenetic analyses on five matrices: 1) "52 combined"; 52 members, 

all 52 had sequence data and morphology, 2) "52 molecular"; 52 members, all 52 had 

sequence data, 3) "92 combined"; 92 members, 52 had sequence data and morphology, 40 

more had only morphology, 4) "52 morphology"; morphology only for the 52 taxa that 

had sequence data, and 5) "92 morphology"; all 92 taxa but only the morphological data. 

Using these matrices allowed us to evaluate the relative effects of morphological 

characters, molecular characters, and number of taxa on the final results. The molecular 

portion of our matrix was missing only 7% of the target data with only two specimens, 

Rhyncophoromyia maculineura Borgmeier and Myriophora sp. H17, having fewer than 

three markers (Table 3). Every specimen had COI. 

The protein coding sequences were aligned using the G-INS-i setting in MAFFT 

online version 7 (Katoh and Standley, 2013), and 16S was aligned using the E-INS-i 

setting. Separate alignments for each gene region were concatenated in SequenceMatrix 

(Vaidya et al., 2010). The alignment was visualized in MacClade (Maddison and 

Maddison, 2005) to check for abnormalities, such as stop codons in the protein-coding 

sequences. Sequence evolution models for the following partitions were chosen under the 

Akaike information criterion in jModeltest (Posada, 2008): 1) 16S, GTR+I+G; 2) 1st 

codon position, GTR+I+G; 3) 2nd codon position, GTR+I+G; 4) 3rd codon position, 

GTR+G. In the combined analyses, we implemented the Mk model (Lewis, 2001; Wright 

and Hillis, 2014) for the morphology partition. 

Tree searches were performed in MrBayes v. 3.2.6 (Ronquist and Huelsenbeck, 2003) 
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through CIPRES (Miller et al., 2010), TNT (Goloboff et al., 2008), and in RAxMLv 7.2.7 

(Stamatikis et al., 2008) through CIPRES. In the Bayesian analysis, two runs with one 

cold Markov chain and three hot Markov chains were performed for 106 generations for 

both the 52 molecular and 52 combined analyses and 506 generations for the 92 combined 

analysis. The average standard deviation of the split frequencies fell below 0.01 and was 

stationary by the end of each analysis. Burnin samples were discarded after visualization 

in Tracer v1.5. (Rambaut and Drummond, 2007). The two runs were combined and the 

maximum clade credibility tree was found with TreeAnnotator v1.6.2. In RAxML, we 

performed partitioned (using the same scheme as in the Bayesian analysis) and 

unpartitioned maximum likelihood analyses on the 52 molecular dataset. Finally, in TNT, 

unweighted parsimony analyses were carried out on all five datasets using the traditional 

search options. New Technology searches with Ratchet and 1000 sequence replicates 

were also performed to determine if shorter trees could be obtained. 

 

Ancestral area reconstruction 

The biogeography package, RASP (Yu et al., 2015), was used to carry out ancestral 

area reconstruction in a Bayesian framework using the Bayesian Binary MCMC method 

under default parameters on the maximum clade credibility trees obtained from the 52 

molecular and 52 combined data sets. The lack of a time-calibrated phylogeny and the 

relatively simplicity of or biogeographic data did not warrant the use of more complex 

methods such as Lagrange (Ree and Smith, 2008). Four biogeographic areas were used: 

Neotropical, Nearctic, Oriental, and Afrotropical. Two taxa, M. borealis Hash and Brown 
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and M. communis Hash and Brown, are found in both the Neotropical and Nearctic 

regions and were coded as such. 

 

Host data  

Using the maximum clade credibility tree obtained from the 52 molecular data set, 

host association data were optimized onto the phylogeny in a parsimony framework in 

PAUP 4.0a146 (Swofford, 2002) under accelerated transformation. The following coding 

scheme was used: 0, non-millipede associated; 1, benzoquinone (Juliformia) producing 

millipede associated; 2, cyanide (Polydesmida) producing millipede associated; 3, 

associated with both millipede groups; ?, unknown. 

 

Morphological characters 

We scored 40 characters for 92 taxa that included 10 outgroups, all the New World 

Myriophora taxa, and exemplars of Myriophora from Africa and Southeast Asia. Twenty 

four characters were scored from the abdomen, 8 from the thorax, and 6 from the head 

(listed in Appendix). Most characters used here have not been used in other phylogenetic 

analyses of phorid taxa with the exception of characters dealing with frons setation 

(Brown, 1992), presence of Dufour's crop mechanism (Disney, 1987; Brown, 1992), and 

presence of a parasitic-type oviscape (Brown, 1992). Characters used in this study are 

mainly applicable to Megaselia-group genera (sensu Brown 1992) and Myriophora in 

particular. Morphological characters were used in conjunction with molecular characters 

in some analyses. In cases in which morphological characters were optimized onto 
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topologies, accelerated transformation in a parsimony framework was used. Color images 

were taken with either a Leica DFC 450C at UCR or a Keyence VHX 5000 (LACM). 

Scanning electron microscopy was performed at LACM. 

 

COI divergence dating 

Given the lack of relevant fossil calibration points, we explored the feasibility of using a 

strict molecular clock to estimate divergence times at key nodes in the phylogeny using 

COI substitution rates from the literature, though we are aware of the potential shortfalls 

inherent to simple strict molecular clock estimates (Ho and Lo, 2013). In order to achieve 

a range of dates, two rates were used: a slower general arthropod rate of 1.15 x 10-8 

substitutions/site/year (Brower 1994) and a faster rate known from Drosophila 20 x 10-9 

substitutions/site/year (Brower 1994). To correct for multiple substitutions in the COI 

partition, we used the GTR+G model recommended by jModeltest. 

 

Results 

Bayesian analyses 

The resulting maximum clade credibility (max cc) trees derived from the 52 molecular 

and 52 combined analyses both recovered Myriophora (Clade I) as monophyletic with the 

molecular only analysis lending slightly higher branch support (Table 5). Several major 

clades (henceforth: II, III, IV, V, and VI) within Myriophora were also recovered with 

strong support but with conflicting overall placement (Fig. 27B). The 52 combined 

analysis recovered Clade VI as sister to the rest of Myriophora (Figs 27B, 28). However, 
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in the molecular analysis, Clade VI is strongly supported as the sister group to clade IV 

(100 BPP) (Figs 27A, 29). There is also much stronger branch support (98 vs 55 BPP) for 

Clade II (Old World) as the sister group to M. aequaliseta Borgmeier and Clade II + M. 

aequaliseta as the sister group to Clade III in the molecular analysis than the result of the 

total analysis, which placed Clade II as the sister group to Clade III + Clade IV. The 

position of all the major clades recovered in the max cc tree from the 52 molecular 

analysis was identical to the that of the partitioned likelihood analysis (Fig. 35), and the 

position of the major clades in the 52 combined Bayesian analysis was highly congruent 

with the results from the two parsimony analyses. As expected, the large amount of 

missing molecular data in the 92 combined analysis led to highly unresolved results (Fig. 

36); however, Myriophora was still recovered as monophyletic and as the sister group to 

Kerophora.  

 

Likelihood analysis 

Myriophora was recovered as monophyletic in both the partitioned and unpartitioned 

analyses of the 52 molecular dataset (Figs 34, 35). The partitioned analysis had an 

average increase in branch support of 4% over the six major clades (Table 5). 

Relationships within the major clades were identical, though the sister group relationships 

between these were not congruent. The most notable difference is the position of Clade 

VI as the sister group to Clade IV in the partitioned analysis versus the position of Clade 

VI as the sister group to the rest of Myriophora in the unpartitioned and parsimony 

analyses. Relationships within Myriophora in the unpartitioned analysis (Fig. 34) were 
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similar to the parsimony results (Figs 33A, 33B) with the single exception of the 

placement of M. harwoodi Hash and Brown. 

 

Parsimony analysis 

Four equally parsimonious trees (EPTs) were recovered with the 52 molecular dataset 

(3997 steps, C.I. = 0.34, R.I. = 0.55) (Fig. 33A). Three EPTs were found using the 52 

combined dataset (4110 steps, C.I. = 0.34, R.I. = 0.56) (Fig. 33B). The New Technology 

searches did not find trees shorter than the traditional search. The strict consensus trees 

derived from each matrix were highly resolved and congruent between analyses. 

Myriophora was recovered as monophyletic, and all relationships within Myriophora 

were identical between the two consensus trees, except for the position of M. pectinata 

Hash and Brown within Clade VI. In the 52 molecular consensus tree (Fig. 33A), 

Kerophora is the sister group to Myriophora (as in all Bayesian and likelihood analyses); 

however, the 52 combined tree is unresolved with respect to the sister group of 

Myriophora. The addition of morphological data, though having almost no effect on 

topology, greatly increased bootstrap support values (Table 5).  

Analysis of the 52 morphology dataset resulted in an overflow of trees (93 steps, C.I. = 

0.51, R.I. = 0.84), and the strict consensus tree is shown in Figure 37. Analysis of the 92 

morphology dataset also led to an overflow of trees (Fig. 38) (154 steps, C.I. = 0.34, R.I. 

= 0.80). In both analyses, Myriophora was recovered as monophyletic, and the sister 

group to Myriophora was the clade formed by Kerophora Brown + Acanthophorides 
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Borgmeier + New genus. The only major clade obtained within Myriophora that is also 

recovered in molecular analyses was Clade II (Old World). 

 

Host associations 

Clade V contains all the species associated with cyanide-producing polydesmidan 

millipedes, and regardless of the method of analysis, Clade V was always recovered 

using both the 52 combined and 52 molecular data sets. Parsimony optimization of host 

association data on the 52 combined tree reconstructed state 1 (benzoquinone association) 

as the ancestral state for Myriophora and for Clade V, and two independently evolved 

associations with polydesmidans (one complete host switch in the M. dennisoni Hash and 

Brown lineage, and one host range expansion at the node subtending the clade including 

M. lucigaster Borgmeier and M. annetteae Hash and Brown) (Fig. 28). Within the clade 

that underwent a host range expansion to include both Polydesmida and Juliformia, the 

M. porrasae Hash and Brown lineage reverted to benzoquinone association only, and the 

M. pallida/M. wellsorum clade specialized on polydesmidans. 

 

Biogeographic analyses 

Bayesian ancestral area reconstruction on the 52 molecular tree resulted in the Nearctic 

Region as the most probable (0.63) ancestral area for the node subtending M. aequaliseta 

+ Old World clade, suggesting a dispersal event from the Nearctic to eastern Asia (Fig. 

29). In all phylogenetic analyses using the 52 molecular and 52 combined datasets, the 

Old World taxa were monophyletic, with the specimen from Cameroon (H17) rendering 
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the Oriental species paraphyletic. The sister group to Myriophora, the genus Kerophora, 

and Myriophora harwoodi have Nearctic distributions, and the analysis suggested near 

equal probabilities for the Nearctic (0.51) and Neotropical (0.49) regions as the ancestral 

area for Myriophora. From Clade VI, there were three independent dispersals into the 

Nearctic from the Neotropical Region. 

Reconstruction based on the 52 combined dataset reduced the probability of the Old 

World clade having a Nearctic ancestral area (0.44 Nearctic, 0.39 Neotropical), with the 

completely Neotropical clade formed by Clades III + IV, recovered as the sister group to 

the Old World clade. Three independent dispersals from the Neotropical Region to the 

Nearctic are hypothesized to have occurred in Clade VI, and the most probable suggested 

ancestral area for the genus increased to 0.74 from 0.49 for the Neotropical Region. 

 

Morphological character optimization 

The morphological characters were optimized onto the 52 molecular topology inferred 

from Bayesian analysis in 116 steps with CI = 0.41 and RI = 0.76 (Fig. 31). The 

morphological characters showed a slightly better fit to the Bayesian 52 combined tree. 

Optimization on the 52 combined topology resulted in six fewer steps (110) and a CI = 

0.463 and a RI = 0.785 (Fig. 32).  

 

COI divergences 

Based on COI divergence, the estimated age of the MRCA between M. aequaliseta and 

the Old World Clade is 7.10–12.36 mya. We found very small COI differences between 
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species associated with polydesmidan millipedes in Clade V. Myriophora lucigaster and 

M. pallida Hash and Brown differed by 3.62% (corrected). The morphologically similar 

Nearctic species of Clade VI had an average COI divergence of 13.6% (corrected) among 

them. 

 

Discussion 

Host associations 

The vast majority of Myriophora are attracted to millipede defensive secretions in the 

orders Julida, Spirobolida, and Spirostreptida (superorder Juliformia). The defensive 

compound profile is highly conserved across these taxa, and the two major constituents of 

the blend are methyl benzoquinone and 2-methoxy-3-methyl benzoquinone (Attygalle et 

al., 1993; Deml and Huth, 2000; Shear, 2015). We have used these compounds to attract 

species of Myriophora from across the entire phylogeny on three continents, 

demonstrating conservation of the ability to use these compounds for host location in 

Myriophora (Hash et al. in prep.). As such, there appears to be little, if any, host 

specificity below the ordinal level. We have collected three species that are exclusively 

associated with millipedes in the order Polydesmida and five species that show consistent 

attraction to both polydesmidan and juliform millipedes (Fig. 28). In our analysis, all 

species attracted to polydesmidans are confined to Clade V (Fig. 28). The most 

parsimonious reconstruction (MPR) suggests that polydesmidan attraction occurred twice 

in Myriophora, once in the M. dennisoni lineage and again in the most recent common 

ancestor (MRCA) of M. lucigaster and M. spicaphora Hash and Brown. This two origin 
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hypothesis rests solely on the benzoquinone attraction observed in M. tenuis Hash and 

Brown. Myriophora tenuis is known only from two specimens, one collected in a Malaise 

trap, and the other recently collected on a benzoquinone lure in Colombia. The ability to 

detect and orient to a novel chemical cue would likely result from complex concomitant 

genetic and physiological changes making multiple origins of this behavior less likely, 

and the two origin hypothesis obtained here may be a host sampling artifact.  

Short branch lengths and small genetic distances between species in Clade V (Fig. 28) 

is intriguing given that the species in this clade are as readily diagnosable based on 

morphology as any other species in the dataset. For example, M. lucigaster and M. 

pallida differ in COI by only 3.52% (uncorrected) (3.62% corrected), yet have 

dramatically different body color and oviscape morphology. In contrast, species in Clade 

III are highly similar in oviscape structure and body color and are only truly 

diagnostically separated based on the shape and color of abdominal tergite 6, yet the 

branch lengths and genetic distance between them are several times greater than those in 

Clade V (Myriophora diversa Hash and Brown and M. angustifascia Hash and Brown 

differ by 9.2% (uncorrected) and 10.1% (corrected)). Clade VI also exhibits long genetic 

distances between very similar species. As an example, M. juli Borgmeier, M. alexandrae 

Hash and Brown, and M. communis Hash and Brown are all found in the Nearctic Region 

and have extremely similar body form and oviscape structure, yet the average COI 

divergence between them is 12.1% (uncorrected) and 13.6% (corrected). At least in these 

genes, morphological and molecular variation do not appear to be positively correlated.  
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Key innovations and ecological shifts can lead to rapid radiation (Kocher, 2004; 

Alfaro et al., 2009; Wiegmann et al., 2011). The switch to millipedes, a taxon that has 

few insect enemies, could partly explain the large number of species found in the genus. 

Furthermore, the small amount of genetic variation between species associated with 

polydesmidan millipedes may point to a rapid speciation consequent switching again to a 

novel host. Based on our sampling, the vast majority of Myriophora are attracted to 

juliform millipedes. With such a large number of Myriophora competing for juliform 

millipedes, polydesmidans may represent a relatively open niche that is beginning to be 

utilized. COI divergence between M. spicaphora and M. porrecta Hash and Brown 

suggests that the 8 species in this clade descended from an ancestor approximately 3.32–

5.78 mya. 

 

Biogeography 

The ancestral area for Myriophora has a near equal probability for the Nearctic and 

Neotropical regions. The most probable ancestral area for the Old World clade is the 

Nearctic Region, and from there, a single dispersal to Asia and then Africa occurred (Fig. 

29). This is congruent with our initial hypothesis based on morphology that the Old 

World is monophyletic due to several shared morphological features of these species to 

the exclusion of the New World species. Furthermore, molecular data independently 

strongly support monophyly of the Old World taxa and our initial hypothesis. If the lack 

of amber fossils from deposits predating the Miocene for closely related genera is a true 

indication of age (see Brown, 1999), vicariance as an explanation for the near global 
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distribution of Myriophora is improbable. The most probable mode of dispersal is a 

Beringian route given our assumption of a post Eocene origin for Myriophora. A Thulean 

or De Greer land bridge route seems unlikely given the most recent ages that they were 

exposed, 56 Ma and 63 Ma, respectively (Brikiatis, 2014). Long distance dispersal over 

ocean is extremely unlikely, given the rapid development time of Myriophora. 

Myriophora kill their hosts and leave the corpse as 3rd larval instars within 3 days (Hash 

et al., in prep.). Geologic data demonstrate several long lasting episodes of increased 

warming in the late Oligocene to mid Miocene (Zachos et al., 2001) when taxa were 

moving across Beringia. Recent phylogenetic studies incorporating divergence dating 

hypothesize Beringian dispersal of several taxa taking place within the last 40 million 

years, including eucharitid (Hymenoptera) wasps (Murray et al., 2013; 20–40 mya), 

Myrmica (Hymenoptera: Formicidae) ants (Jansen et al., 2010; 10–30 mya), natricine 

(Squamata: Colubridae) snakes (Guo et al., 2012; 27 mya), and Hyla (Anura: Hylidae) 

treefrogs (Li et al., 2015; 17–22 mya). Our estimate for age of the MRCA of M. 

aequaliseta and the Old World Clade based on COI divergence is 7.10–12.36 mya. This 

age does not seem too unreasonable given that it is close to the lower age estimates for 

dispersal events of other taxa across Beringia, and we expect that our age estimates based 

on COI divergence would give slightly younger than actual age estimates based on 

saturation of sites, even though we used the GTR model for correction.  

Julida has a Holarctic distribution, whereas Spirobolida and Spirostreptida are widely 

distributed over the tropics and temperate zones on both sides of the equator (Shelley and 

Golavatch, 2011). Some julidan taxa are currently found as far north as the Kamchatka 
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Peninsula and the coast of British Columbia and Alaska (Shelley and Golavatch, 2011), 

and biogeographic analyses demonstrate several Beringian crossings in this group 

(Enghoff, 1993), which could have facilitated the dispersal of Myriophora to the Old 

World. Even under only slightly warmer climatic conditions, it seems possible for the 

range of Myriophora to expand northward, as the current ranges of three species are 

known to extend as far north as 49° latitude (Hash and Brown, 2015). 

An interesting pattern that emerges from our analysis is multiple independent 

dispersals northward from Neotropical clades. There are five lineages that show dispersal 

into North America leading to four species with a strict Nearctic distribution and two 

species whose ranges extend from the Neotropical region into the Nearctic. The species 

that have moved into the Nearctic have large ranges. For example, M. juli is found from 

Texas, USA to Manitoba, Canada and east to the Atlantic coast, M. aequaliseta has a 

range from southern California, USA up the Pacific coast to British Columbia, and M. 

borealis is found from Central America to Ontario, Canada. In these five lineages, 

speciation occurred only once (in the M. juli and M. alexandrae clade) despite what 

appears to old divergences based on the relatively long branch lengths that these lineages 

exhibit. 

The Wallace Line separates the Sunda shelf (including the islands of Borneo and Java) 

from Sulawesi, New Guinea, and Australia. Wallace's Line has classically been 

demonstrated as a barrier that generally limits the distribution of larger fauna (Wallace, 

1860). Plant (Van Welzen et al. 2011; Bacon et al. 2013) and insect (Beck et al. 2006; 

Balke et al. 2009) distributions are less likely to be affected by Wallace's line. Though 
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impossible for one to prove a negative, we propose that the distribution Myriophora 

obeys Wallace's line. No Myriophora have been found in material collected and 

examined from 50 collecting events in New Guinea and Australia that is deposited in the 

LACM. I recently spent two weeks in Queensland, Australia sampling for Myriophora 

with millipede baits and benzoquinone lures with no success. We do not know whether 

Myriophora have simply not had enough time to disperse to the landmasses on the Sahul 

shelf or if Wallace's Line presents a true geographic barrier, but New Guinea and 

Australia share enough potential host millipede fauna with Southeast Asia that host 

distribution is not a limiting factor. 

 

Phylogeny and morphology 

Our analyses provide strong support for the monophyly of Myriophora and several clades 

of biological and biogeographic interest. All analyses, with the exception of three (52 

combined, 52 morphology, and 92 morphology) under parsimony, also recovered 

Kerophora as the sister group to Myriophora with high support values. Disney (1994) 

moved K. ferruginea Brown and K. brunnea Brown to Megaselia creating two 

homonyms and proposing two new names: Megaselia brianbrowni Disney and Megaselia 

brokawi Disney. Disney accepted that Kerophora, as described in Brown (1988) was a 

monophyletic group, but without providing evidence claimed that Kerophora should be 

treated as no more than a subgenus of Megaselia. All the outgroups used here, with the 

exception of Beckerina luteola Malloch are clearly members of the Apocephalus-

subgroup defined by characters that clearly exclude them from the paraphyletic 
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Megaselia (Brown, 1992; see Disney, 1989 on paraphyly). Both Acanthophorides and 

members of the undescribed new genus bear stronger overall similarity in oviscape 

structure to Myriophora than Kerophora, suggesting that the Kerophora lineage has 

strongly deviated from the ancestral form of clearly separated and laterally flattened 

oviscape sclerites. The highly supported placement of Kerophora as sister group to 

Myriophora provides compelling support for recognizing Kerophora as a distinct genus 

within the Apocephalus-subgroup. We therefore consider Megaselia brianbrowni a junior 

synonym of Kerophora ferruginea and Megaselia brokawi a junior synonym of 

Kerophora brunnea. These two species are moved back to Kerophora: Kerophora 

ferruginea Brown (stat. rev.) and Kerophora brunnea Brown (stat. rev.). 

Three morphological characters in our matrix support the monophyly of Myriophora 

with varying levels of homoplasy. In Myriophora, the dorsal sulcus of the proepimeron 

(Figs 27, 30B, 31, 32) lies well below the margin of the scutum creating a wide gap 

behind the prothoracic spiracle. Furthermore, an imaginary line extending from the sulcus 

would run to near the base of the halter [character 7(1)]. This synapomorphy is a reversal 

from the similar condition present the more distantly related Beckerina luteola and 

Rhyncophoromyia outgroups. By contrast, in the successive sister groups to Myriophora, 

the sulcus is near the scutellar margin (Figs 27, 30B), creating a small area behind the 

prothoracic spiracle, and an imaginary line extending from the sulcus itself is directed 

more dorsally toward the base of the wing. The notch in the posteroventral margin of the 

epandrium 40(1) (Figs 27, 30F, 31, 32) was a hypothesized synapomorphic state in 

Brown's (1992) generic revision of Phoridae. The condition for all the outgroup taxa is an 
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epandrial margin that is smoothly curved with no invagination. In the 52 molecular 

analysis, character state 6(1) (heart-shaped labrum with well-developed epipharyngeal 

blades) (Fig. 30A) exhibits one step on the tree (Figs 27, 31) and is the ancestral state for 

Myriophora. State 6(0) (weakly developed labrum) is a reversal that supports Clade VI. 

In the 52 combined analysis (Figs 27, 32), 6(1) is a synapomorphy for the grouping of M. 

aequaliseta + M. harwoodi + Clades II–V, and 6(0) is the ancestral condition for 

Myriophora. 

Though not explicitly coded in our matrix, we also consider attraction to millipede 

defensive secretions a synapomorphic behavioral character for Myriophora. Figure 2 

shows the distribution of host attraction optimized onto the 52 combined phylogeny. 

Behavioral characters can be equally identifiable and heritable as morphological or 

molecular characters, rendering them useful for phylogenetic study (Wenzel, 1992). 

Future physiological and histological study of olfactory receptors along with sequencing 

olfactory genes could elucidate how defensive secretion mediated host attraction evolved 

in Myriophora and provide further synapomorphies for the genus. 

Several morphological synapomorphies support the larger clades of interest. Clade II 

(Old World Clade) is one of the highest supported groups in the phylogeny in terms of 

branch support (100 BPP, 52 combined, 52 molecular; 76 BPP, 92 combined) and with 

four morphological characters [23(2), 24(2), 26(1), 28(1)] with perfect fit (Figs 31, 32). 

Relationships within the clade are primarily resolved by the molecular characters, as only 

morphological characters 25(1) and 29(1) exhibit phylogenetic utility within the clade 

(Figs 31, 32). The presence of sclerotized patches on the lateral face of abdominal 
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segments 5 and 6 in the Old World Myriophora is unique among Myriophora (Fig. 30D). 

The function of these features is unknown and cannot be speculated at this time. Lateral 

sclerotization on segment 7 occurs in Dohrniphora females, and it is thought the setae 

and sculpture on the base of the hind femur of males comes into contact with the sclerite 

during mating (see Barnes, 1990 on mating; Brown and Kung, 2010 on femoral 

structure). Our observations thus far suggest little morphological diversity in the Old 

World taxa. Oviscape morphology is strongly conserved in Southeast Asian and African 

specimens. The only clearly demonstrable morphological variation occurs in the setation 

on the posterior margin of abdominal tergite 5 and lateral face of the abdomen and in the 

secondary sclerotization on the lateral abdominal membrane (Fig. 30D). The lateral 

sclerites are treated here in a presence/absence fashion, but variation in shape should 

further be explored when more of the Old World diversity is sampled.  

Clade III is supported by three characters [4(1), 10(1), 20(1)] that exhibit multiple 

steps on the 52 molecular tree (Fig. 31). Character 4(1) (pointed first flagellomere) occurs 

twice, once in Clade III and once in Clade IV (Fig. 1). Character 4(1) exhibits one step on 

the 52 combined tree supporting the sister group relationship between Clades III and IV. 

The ability of this single morphological character to unite these two clades suggests weak 

molecular evidence for their non sister group placement in the molecular only analysis. 

Character 10(1) (brown patch on hind femur) appears to be fairly labile and exhibits five 

steps on both the 52 molecular and 52 combined phylogenies. Character 20(1) 

(contrasting abdomen color) is a striking feature so far observed in four species of 

Myriophora, in which the anterior tergites are brown and the posterior tergites are white 
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to yellow colored (Fig. 30C). The 52 molecular and 52 combined analyses both indicate 

that this color pattern evolved twice in Myriophora with one reversal to 20(0) in Clade III 

in M. bicuspidis Hash and Brown. 

Clade V has no morphological character support but does have moderate branch 

support from molecular characters. Clade V circumscribes all the species of Myriophora 

that have been collected in association with polydesmidan millipedes. All taxa within this 

clade other than M. dennisoni have greatly reduced anepisternal setation to the point of 

having only a few small setulae or being completely bare (Figs 27, 30B). Clade V is 

subsumed within Clade IV which also includes M. heratyi Hash and Brown and M. plana 

Hash and Brown, whose hosts are unknown. Clade IV is strongly supported in all 

analyses (Table 5). The number of supra-antennal setae are reduced to one pair [character 

2(0)], with two reversals to the ancestral state 2(1) (two pairs of supra-antennal setae) in 

M. pallida and M. porrecta (Figs 27, 30A). In the 52 molecular analysis, the pointed first 

flagellomere, character 4(1), is derived independently in Clades IV and Clade III. 

Clade VI may be considered the group that exhibits the greatest amount of variation in 

oviscape structure. Character 35(1) (oviscape membrane striations curving through the 

length of the oviscape) is a synapomorphy exhibiting one step in each of the analyses 

(Figs 27, 30E, 31, 32). Due to the placement of Clade VI as the sister group to the 

remaining Myriophora, the small labrum, character 6(0), is plesiomorphic for 

Myriophora in the 52 combined analysis but supports the monophyly of Clade VI in the 

52 molecular analysis as a reversal within the genus (Figs 27, 30A). As with character 

6(0), character 13(0) (wing vein M2 forming a straight line) supports Clade VI as a 
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reversal from the ancestral curved condition in Myriophora in the molecular only analysis 

but is plesiomorphic for Myriophora in the 52 combined analysis (Figs 27, 30C). 

 

Conclusions 

Myriophora originated in the New World and a single dispersal event allowed 

colonization of the Old World. This event likely occurred by a Beringian route during the 

Miocene. The ancestral hosts for the Old World clade were benzoquinone-producing 

juliform millipedes, and this host preference has been conserved throughout their 

dispersal in the Old World. In one Neotropical clade, a host range expansion occurred 

that allowed the exploit of cyanide-producing polydesmidan millipedes. The small 

amount of genetic divergence between these clearly diagnosable species may point to a 

rapid speciation event resulting from switching to a novel host. Further collecting in the 

Old World, acquiring more millipede host records, and placing Myriophora in a larger 

phylogenetic within Phoridae, allowing for incorporation of fossil taxa, will help to 

further resolve the timing and pattern of host association and biogeographic events. 
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Morphological Characters 

Brackets indicate the actual position of the character in the combined matrix. 

Head 

1 [2145] Supra-antennal setae: 0, reclinate; 1, proclinate. Used in Brown (1992) and  

hypothesized as a synapomorphy for the Megaselia-group + Metopina-group genera.  

Proclinate (ventrally pointing) supra-antennal setae are present in all taxa except  

Beckerina luteola in this study. 

2 [2146] Number of pairs of supra-antennal setae: 0, one pair; 1, two pairs. 

3 [2147] Frons setae: 0, arranged in typical 4-4-4 pattern; 1, reduced to 10 setae  

overall. Most phorids have three rows of four setae on the frons: uppermost row, two  

postocellar setae, two inner vertical setae; middle row, two upper frontorbital setae,  

two upper interfrontal setae; lower row, two lower frontorbital setae, two lower   

interfrontal setae. 

4 [2148] Shape of first flagellomere: 0, rounded; 1, pointed; 2, strongly flattened. The  

first flagellomere is globose in Myriophora and most phorids. In Myriophora, the first  

flagellomere is either rounded under the arista or pointed. In taxa having the pointed  

state, the sensillar setae often exaggerate the shape. 

5 [2149] Sensilla on first flagellomere: 0, uniformly distributed; 1, form a circular  

pattern. The specimens referred to in this study as "new genus" all exhibit state 1. In  

state 1, the longer, thinner sensillar setae are nearly absent from an area circumscribing  

a circular patchon the flagellomere, and within the circle, the peg-like sensilla are  

more dense. 
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6 [2150] Labrum: 0, small with weakly developed pharyngeal blades; 1, large and  

heart-shaped with well-defined epipharyngeal blades; 2, large and bulbous with well- 

defined epipharyngeal blades; 3, greatly elongated. 

Thorax 

7 [2151] Dorsal suture of proepimeron: 0, pointing more dorsally with imaginary  

line directed toward tegula; 1, pointing more distally with imaginary line directed  

toward base of halter.  

8 [2152] Suture dividing anepimeron and katepisternum: 0, roughly linear, not  

curving ventrally toward posterior margin; 1, strongly curved with anepimeron  

acuminate at posteroventral margin. In state 0, the katepisternum and anepisternum  

meet with a roughly linear suture, without the katepisternum projecting into the  

anepimeron. In state 1, the katepisternum projects distinctly in the anepimeron forming  

a strongly curved suture. 

9 [2153] Surface of anepisternum: 0, bare; 1, with setulae of all near equal length; 2,  

with setulae and at least one large seta that is several times longer than background  

setulae. 

10 [2154] Distal portion of anterior face of hind femur: 0, color continuous with  

rest of femur; 1, with distinct brown patch.  

11 [2155] Costal vein: 0, normal; 1, inflated. In specimens with state 0, the costal vein  

is only slightly thicker than R1. An inflated costal vein is several times thicker than R1. 

12 [2156] Vein A1+CuA2: 0, reaches wing margin; 1, terminates before reaching wing  

margin. 
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13 [2157] Vein M2: 0, forms near straight line; 1, distinctly bulging anteriorly.  

14 [2158] Vein Sc: 0, complete; 1, incomplete; 2, fading. 

15 [2159] Costal vein: 0, tip clearly ends before apex of CuA1 vein; 1, tip near even  

with or past apex of CuA1vein. 

16 [2160] Wing membrane beyond costal vein: 0, tapered; 1, expanded. In  

specimens with state 1, the widest portion of the wing is posterior to the end of the  

costal vein. 

Abdomen 

17 [2161] Dufour's crop mechanism: 0, absent; 1, present. Dufour's crop mechanism  

discussed in Disney (1987) is situated at the neck of the crop. 

18 [2162] Lateral margin of abdominal tergite two: 0, bare; 1, with small setulae; 2,  

with large conspicuous setae several times longer than setulae. 

19 [2163] Dorsal surface of abdominal tergite three: 0, without any spots; 1, with  

two dark brown spots; 2, with two nearly transparent, darkly outlined spots. 

20 [2164] Color of abdominal tergites: 0, nearly uniform from tergite one to six; 1,  

sharply contrasted between the anterior and posterior tergites. 

21 [2165] Posteroventral margins of abdominal segments: 0, with setae but not in  

combs; 1, with thick, strong setae in combs. 

22 [2166] Lateral face of abdominal segment three: 0, bare; 1, bearing short setae;  

2, bearing long setae. 

23 [2167] Lateral face of abdominal segment four: 0, bare; 1, bearing short setae; 2,  

bearing long setae. 
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24 [2168] Lateral face of abdominal segment five: 0, bare; 1, bearing short setae; 2,  

bearing long setae. 

25 [2169] Membrane of lateral face of abdominal segment five: 0, fully  

membranous; 1, partially membranous and bearing a sclerotized longitudinal strip. In  

many Old World species, a sclerotized strip is found on the lateral face of the posterior  

abdominal segments. This secondary sclerotization hasn't been observed in any other  

phorid taxa. 

26 [2170] Membrane of lateral face of abdominal segment six: 0, fully  

membranous; 1, partially membranous and bearing a sclerotized longitudinal strip. 

27 [2171] Intersegmental membrane adjacent to the posterolateral corners of  

abdominal tergite five: 0, normal; 1, modified as sclerotized patches. 

28 [2172] Shape of posterior margin of abdominal tergite five: 0, flat; 1, acutely  

raised medially. 

29 [2173] Posterior margin of abdominal tergite five: 0, with setae and setulae  

spaced out across margin; 1, with small setulae and a distinct medial pair of long setae;  

2, bare. 

30 [2174] Tergite six: 0, entire; 1, divided medially. 

31 [2175] Intersegmental membrane between segments six and seven: 0, without  

brown striations; 1, with brown striations. 

32 [2176] Sclerites of segment seven (oviscape): 0, short; 1, elongated and modified  

for parasitism. 

33 [2177] Membrane and sclerites of oviscape: 0, clearly separated; 1, greatly fused. 
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34 [2178] Oviscape sclerites: 0, dull; 1, lustrous. 

35 [2179] Oviscape membrane striations: 0, parallel throughout; 1, curve from  

anterior to posterior; 2, intersecting; 3, absent. 

36 [2180] Width of oviscape sclerites at apex: 0, shallower than anterior portion; 1,  

deeper and dorsoventrally expanded. 

37 [2181] Direction of apex of tergite seven: 0, parallel with sternite apex; 1,  

ventrally downturned. 

38 [2182] Shape of apex of tergite seven: 0, tapers to a point; 1, bulbous. 

39 [2183] Segment eight (ovipositor) sclerites: 0, short; 1, thin and elongated. 

40 [2184] Posteroventral margin of male epandrium: 0, mostly smoothly curved; 1,  

with acute distinct notch. 
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TABLE 3. Taxon, country collected in, unique specimen identifier for voucher specimens, and Genbank 
accession numbers for the 52 molecular specimens used in the study. All USI numbers have the prefix 
LACM ENT (Los Angeles County Natural History Museum). 
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Taxon Co. USI  16S ND1 COI AK 
Beckerina luteola Borgmeier US 332264 -------- KT874877 KT862036 KT874827 
Rhyncophoromyia maculineura CR ------ KT874771 -------- KT862038 -------- 
Acanthophorides sp. H33 CR 332231 KT874776 KT874882 KT862043 KT874831 
New genus sp. H10 CR 307121 KT874770 KT874878 KT862037 KT874828 
New genus sp. H18 CR 332216 KT874772 -------- KT862039 KT874829 
New genus sp. H20 CR 332218 KT874773 KT874879 KT862040 KT874830 
New genus sp. H32 CR 332230 KT874775 KT874881 KT862042 -------- 
New genus sp. H23 CR 332221 KT874774 KT874880 KT862041 -------- 
Kerophora ferruginea Brown CA ------ KT874766 KT874874 KT862033 KT874825 
K. brunnea Brown CA ------ KT874767 KT874875 KT862034 -------- 
Myriophora pectinata CO 332255 KT874817 KT874921 KT862084 KT874867 
M. longisetarum H. and Brown CR 332265 KT874782 KT874888 KT862049 KT874837 
M. kungae Hash and Brown PA 307120 KT874786 KT874892 KT862053 KT874841 
M. brevitarsus Hash and Brown CR 332217 KT874794 KT874899 KT862061 KT874848 
M. borealis Hash and Brown CR 332229 KT874804 KT874908 KT862071 KT874857 
M. inaequalisetarum H. and B. CO 332250 KT874813 KT874917 KT862080 KT874863 
M. reminatis Hash and Brown CR 307124 KT874791 KT874897 KT862058 KT874846 
M. sp. H65 CO 332263 KT874824 KT874928 KT862091 KT874873 
M. communis Hash and Brown CR 307112 KT874778 KT874884 KT862045 KT874833 
M. smithi Hash and Brown CR 307125 KT874792 KT874898 KT862059 KT874847 
M. alexandrae Hash and Brown US 307122 KT874789 KT874895 KT862056 KT874844 
M. juli (Brues) US 332225 KT874800 KT874904 KT862067 KT874853 
M. aequaliseta (Borgmeier) US 332222 KT874797 KT874902 KT862064 KT874850 
M. harwoodi Hash and Brown US 332226 KT874801 KT874905 KT862068 KT874854 
M. sp. H38 SG 332236 KT874808 KT874912 KT862075 -------- 
M. sp. H36 SG 332234 KT874806 KT874910 KT862073 -------- 
M. sp. H37 SG 332235 KT874807 KT874911 KT862074 -------- 
M. sp. H17 CM 332215 KT874793 -------- KT862060 -------- 
M. sp. H63  MY 332261 KT874822 KT874926 KT862089 KT874871 
M. sp. H64 MY 332262 KT874823 KT874927 KT862090 KT874872 
M. sp. H29 TH 332227 KT874802 KT874906 KT862069 KT874855 
M. sp. H30 TH 332228 KT874803 KT874907 KT862070 KT874856 
M. sp. H40 SG 332238 KT874810 KT874914 KT862077 KT874860 
M. sp. H39 SG 332237 KT874809 KT874913 KT862076 KT874859 
M. sp. H41 SG 332239 KT874811 KT874915 KT862078 KT874861 
M. sp. H42 SG 332240 KT874812 KT874916 KT862079 KT874862 
M. diversa Hash and Brown CR 307116 KT874784 KT874890 KT862051 KT874839 
M. luteizona Hash and Brown AR 332266 KT874781 KT874887 KT862046 KT874836 
M. angustifascia H. and Brown CR 307113 KT874779 KT874885 KT862047 KT874834 
M. bicuspidis Hash and Brown CO 332252 KT874815 KT874919 KT862082 KT874865 
M. heratyi Hash and Brown CR 332219 KT874795 KT874900 KT862062 -------- 
M. plana Hash and Brown CR 332220 KT874796 KT874901 KT862063 KT874849 
M. dennisoni Hash and Brown CR 307111 KT874790 KT874896 KT862057 KT874845 
M. tenuis Hash and Brown CO 332251 KT874814 KT874918 KT862081 KT874864 
M. spicaphora Hash and Brown CO 332257 KT874819 KT874923 KT862086 KT874869 
M. annetteae Hash and Brown CR 307119 KT874780 KT874886 KT862048 KT874835 
M. lucigaster (Borgmeier) BR 332223 KT874818 KT874922 KT862065 KT874868 
M. pallida Hash and Brown CO 332253 KT874816 KT874920 KT862083 KT874866 
M. wellsorum Hash and Brown CR 307117 KT874785 KT874891 KT862052 KT874840 
M. dolionatis Hash and Brown CO 332259 KT874821 KT874925 KT862088 KT874870 
M. porrasae Hash and Brown BR 332224 KT874799 -------- KT862066 KT874852 
M. porrecta Hash and Brown CO 332258 KT874820 KT874924 KT862087 -------- 
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TABLE 4. Gene regions and primer sequences used in this study, with PCR protocols listed below. 
Gene region  Aligned length 

(BP) 
Primer sequence Reference 

Mitochondrial    
  16S-F 530 CGCCTGTTTATCAAAAACAT Simon et al. (1994) 
  16S-R  CTCCGGTTTGAACTCAGATCA Simon et al. (1994) 
  ND1-F 378 ATCATAACGAAATCGAGGTAA Smith et al. (1999) 
  ND1-R  GTAGCTCAAACTATTTCTTATGAAG Smith and Brown 

(2008) 
  COI-F 720 CAACATTTATTTTGATTTTTTGG Simon et al. (1994) 
  COI-R  TCCATTGCACTAATCTGCCATATTA Simon et al. (1994) 
Nuclear    
  AK-F 516 GGATGCTGAAGCNTACTC Hayes (MS thesis) 
  AK-R  CCCAAGTTNGTTGGACAGAA Hayes (MS thesis) 

Total 2144   
16S: 1 (95°, 2:00); [2 (95°, 0:30); 3 (45°, 0:45); 4 (72°, 1:30)]x30; 5 (72°, 7:00) 
ND1: 1 (95°, 2:00); [2 (95°, 0:15); 3 (45°, 0:45); 4 (72°, 0:45)]x30; 5 (72°, 7:00) 
COI: 1 (95°, 2:00); [2 (95°, 0:15); 3 (41°, 0:45); 4 (72°, 0:45)]x30; 5 (72°, 7:00) 
AK: 1 (95°, 2:00); [2 (95°, 0:30); 3 (47.5°, 1:00); 4 (72°, 1:00)]x30; 5 (72°, 10:00) 
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FIGURE 27. Results from A) 52 molecular and B) 52 combined (molecules and morphology) Bayesian 
analyses in cladogram view with selected character states shown. Description of characters are in found in 
Appendix. Major clades discussed in the text are labeled. 
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FIGURE 28. Maximum clade credibility tree inferred from analysis of the 52 combined dataset with host 
data optimized onto the topology. 
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FIGURE 29. Maximum clade credibility tree inferred from analysis of the 52 molecular dataset showing 
ancestral area reconstruction. 
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FIGURE 30A. Morphological characters used in this study. Character 1(0), Beckerina luteola. Characters 
1(1), 2(0), M. curvata. Characters 2(1), 3(0), M. angustifascia. Characters 3(1), 4(2), Acanthophorides sp. 
Characters 4(0), 5(0) M. nigralinea. Characters 4(1), 5(0), M. dennisoni. Characters 4(0), 5(1) new genus. 
Character 6(0), M. borealis. Character 6(1), M. luteizona. Character 6(2), Acanthophorides sp. Character 
6(3), Rhyncophoromyia sp.  
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FIGURE 30B. Morphological characters used in this study. Characters 7(0), 8(0), 9(0), new genus. 
Characters 7(1), 8(1), 9(1), M. alienipennis. Characters 7(1), 9(2), M. dennisoni. Character 10(0), M. 
dennisoni. Character 10(1), M. curvata. Characters 11(0), 12(0), M. porrecta. Characters 11(1), 12(1), M. 
alienipennis. Characters 13(0), 15(0), 16(1), M. kungae.  
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FIGURE 30C. Morphological characters used in this study. Characters 13(1), 14(0), 16(0), M. bilsae. 
Character 14(1), M. curvicacumen. Characters 14(2), 15(1), M. annetteae. Character 18(1), new genus. 
Character 18(2), M. heratyi. Characters 19(0), 20(0), 27(0), M. alexandrae. Character 19(1), M. parva. 
Character 19(2), M. bimaculata. Character 20(1), M. diversa. 
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FIGURE 30D. Morphological characters used in this study. Character 21(0), Myriophora sp. Character 
21(1), M. scopulata. Characters 22(0), 23(0), 24(0), 25(0), 26(0), M. alexandrae. Characters 22(1), 23(1), 
24(1), 25(0), 26(0), new genus. Characters 22(2), 23(2), 24(2), 26(1) Myriophora sp. Characters 25(1), 
26(1), Myriophora sp. Character 27(1), M. wellsorum. Characters 27(0), 28(0), 29(0), M. gigantea. 
Characters 28(1), 29(0), Myriophora sp. 
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FIGURE 30E. Morphological characters used in this study. Character 29(1), Myriophora sp. Characters 
29(0), 30(0), M. curvata. Character 30(1), M. dividida. Characters 31(0), 34(0) M. sinesplendida. 
Characters 31(1), 32(1), 34(1), M. smithi. Character 32(0) Beckerina sp. Characters 33(0), 34(1), 35(0), M. 
bilsae. Character 33(1), M. kerri. Character 35(1), M. communis. 
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FIGURE 30F. Morphological characters used in this study. Characters 35(2), 38(0), M. dolionatis. 
Character 35(3), Beckerina sp. Characters 36(0), 37(0), 38(0), M. aequaliseta. Character 36(1), M. gobaleti. 
Character 37(1), M. kungae. Character 38(1), new genus. Character 40(0), new genus. Character 40(1), 
Myriophora sp.   
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FIGURE 31. Most parsimonious optimization of morphological characters onto maximum clade credibility 
topology inferred from Bayesian analysis of the 52 molecular dataset. White squares represent character 
states with more than one step and black squares represent character states that occur once. Multiple 
character states are separated by commas. 
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FIGURE 32. Most parsimonious optimization of morphological characters onto maximum clade credibility 
topology inferred from Bayesian analysis of the 52 combined dataset. White squares represent character 
states with more than one step and black squares represent character states that occur once. Multiple 
character states are separated by commas. 
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FIGURE 33. Strict consensus cladograms inferred from parsimony analyses in TNT of A) 52 molecular 
and B) 52 combined datasets. 
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FIGURE 34. Maximum likelihood tree inferred in RAxML from the unpartitioned 52 molecular dataset. 
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FIGURE 35. Maximum likelihood tree inferred in RAxML from the partitioned molecular dataset. 
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FIGURE 36. Majority rule consensus tree inferred from Bayesian analysis of the 92 combined dataset. 
Taxa in bold have molecular and morphological data, and those in normal typeset have only morphological 
data. 
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FIGURE 37. Strict consensus cladogram obtained from parsimony analyses (TNT) of 52 morphology 
dataset. 
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FIGURE 38. Strict consensus cladogram obtained from parsimony analyses (TNT) of 92 morphology 
dataset. 
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Conclusions 

Myriophora is a diverse parasitoid genus that specializes on chemically defended 

millipedes in the orders Julida, Spirobolida, Spirostreptida, and Polydesmida. Worldwide, 

there are an estimated 200 species, and the greatest diversity in terms of number of 

species and morphology is in the Neotropical Region. Sixty-five species are known from 

the New World, but further sampling in the Old World is required before the fauna can be 

adequately addressed. Based on the limited material available for study from Africa and 

Southeast Asia, Old World species exhibit little variation in oviscape structure. In these 

species, abdominal setation and sclerotization on the lateral face of the abdomen are 

currently the most useful features for recognizing putative species.  

Myriophora use the defense secretions of millipedes to locate hosts for feeding and 

oviposition. The majority of species in the New World, and all of the species in the Old 

World that have host records, are attracted to benzoquinone-producing, juliform 

millipedes. The two most common components in the defensive blend, 2-methoxy-3-

methyl-1,4-benzoquinone and 2-methyl-1,4-benzoquinone, are used by these species for 

host location. A small number of species, restricted to a single clade in the Neotropical 

Region, are attracted the defensive secretions of cyanide-producing polydesmidan 

millipedes, but it is currently unknown which specific chemicals in the blend are 

attractive.  

The phylogeny of Myriophora presented in this study is inferred from molecular and 

morphological data. It demonstrates that benzoquinone attraction is the ancestral 

condition in the genus, and this condition is conserved in the species descended from a 
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single Old World dispersal event that likely took place in the Miocene across a Beringian 

land route. The dispersal capacity of Myriophora appears to be strong relative to other 

closely related sister groups that are confined to the Neotropical Region. Curiously 

though, Myriophora has not dispersed to over Wallace's Line to New Guinea or 

Australia. Higher-level millipede host taxa that are exploited in the Oriental Region are 

found in New Guinea and Australia meaning that hosts are not the limiting factor. 

Future work on the genus should include further collecting in the Old World to 

increase our understanding of species-level diversity and host associations. Additional 

specimens from Africa and other regions of the Old World outside of the Oriental Region 

will be necessary for understanding the broader biogeographic patterns after dispersal 

from the New World. Collecting within the Neotropical Region will undoubtedly lead to 

the discovery of new species, especially in the poorly sampled country of Brazil and at 

latitudes south of Misiones, Argentina, which is the farthest south that Myriophora have 

been collected. This study has substantially increased our knowledge of parasitic phorid 

fly diversity and natural history and established the groundwork for further study on the 

ecology and behavior of the largest assemblage of millipede parasitoids.   




