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Diptera, True Flies 

M. E. Irwin, E, I. Schlinger, and F. C. Thompson 

The class Insecta is extremely rich in species, containing ap- 

proximately 75% of all known life forms. Reasonable es- 

timates put the total number of insect species somewhere 

between 5 million and 1 2 million, with about I million spe- 

cies currently described (May 1990; Gaston 1991; Ode- 

gaard 2000). Within Insecta, Diptera, or true flies, is one of 

the four holometabolous (higher insects having separ- 

ate and distinct egg, larval, pupal, and adult stages) orders 

with vast numbers of species; the other three orders are 

Coleoptera (beetles), Hymenoptera (ants, bees, and wasps), 

and Lepidoprera (moths and butterflies). These four orders 

collectively make up the majority of insect species and thus 

comprise an extremely large proportion of the earth's biota. 

Of these four orders, Diptera is by far the least known. For 

example, fewer than 30% of the species in North Amer- 

ica have been described (Kosztarab and Schacfer 1990; 

Thompson 1990). It is noteworthy that in North America, 

where collecting efforts have been relatively intense and ex- 

tensive, a greater proportion of the species of other large 

insect orders are described (90% for Coleoptera, 50% for 

Hymenoptera, 80% for Lepidoptera). That trend likely 

holds for other regions of the world, including Madagascar, 

although the relative proportions themselves probably vary 

considerably. Within North America, Diptera, containing 

an estimated 60,000 species, is by far the most species-rid 

of the orders, followed by Hymenoptera (36,000 specie^ 

and Coleoptera (26,000 species) (Kosztarab and Schatfl 

1990). Even given these figures, it is generally agreed [hjjjj 

in tropical environments, beetles arc more specioscthand* 

other three large holometabolous orders (F.rwm 1'SJ, 

1 997), In North America and generally speaking through 

out the world, the discovery phase, that is, the part of| 

timeline during which most of the species in a given en?jj 

ronment are discovered and described, is quite advance^ 

for such groups as the beetles, butterflies, bees, andaa% 

whereas it is still in its early stages for moths and wasps ml 

is just beginning for flies. Of these notable insect or&n 

Diptera is by far the least known and least understood. 

Characteristics of Diptera 

Diptera is an order of true holometabolous insects. Ch» 

acteristically, flies have a single pair of wings. The order! 

named for this feature: di = two; ptera — wing. Onlyafet 

other orders of insects are characterized by having n» 

wings, of which Strepsiptera is the most notable. Howaq 

the wings of Strepsiptera arise on the metathorax, wheroi 
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tose of Diptera am on the mesorhorax. In addition, some 

Bale scale insects (Coccoidea) have only two wings and 

llBBulohalter on the metathorax. A few dipterous taxa 

lave lost all or part or their single pair of wings. The 

BBapomorphy (derived character) that defines the flies and 

Bparates them from all other insects is the halters, which 

He formed from the extremely reduced hind wings. These 

Bructures are miniature gyroscopes, acting to stabilize the 

^kW) during flight. Adult flies, like adults of a few other 

Orders of insects, have piercing or lapping mouthparts. 

Most other adults of holometabolous insect orders have 

iewing (Coleoptera and I lymenoptera) or lapping (Lepi- 

4pera and Hymenoptera) mouthparts. 

ficial. Some groups of flies, for instance, are parasitoids of 

agricultural pests. As an example, larvae of tachinid flies are 

extremely important in lowering populations of pestiferous, 

leaf-feeding moth larvae, and syrphid fly larvae are impor- 

tant predators of injurious, sap-sucking aphids. One usu- 

ally thinks of the bees as key pollinators of flowering plants, 

including crops, but flies are also important pollinators. A 

large number of fly taxa, including those found in Mada- 

gascar, are fungi vores or phytophagous. Moreover, some 

groups of flies play an economically as well as ecologically 

critical role by breaking down dead vegetation and animal 

carcasses; they serve the vital function of recycling organic 

products into mulch. 

Environmental and Ecological Diversity 

Itcause holometabolous insects usually occupy different 

habitats during their larval (feeding) and adult (rcproduc- 

fft)stages, they inhabit all, and dominate most, freshwa- 

|tf and terrestrial ecosystems globally, including Madagas- 

Bt-Beyond simple numbers, the Diptera haw an extremely 

ttrsearray of life history traits, encompassing detriti votes 

Saprophytes), herbivores (fungi vores and phytopbages), 

pedators (carnivores), parasitoids (larva parasitizes and 

kiik the host before becoming adult), and parasites. Niche 

ftersity is considerably less within other speciose holo- 

Ifctabolous orders. As a group, flies seemingly perform a 

wider and more diverse array of ecological functions than 

(■(Other order in rhe animal kingdom. 

Importance 

: of their diverse ecological roles, flies have an enor- 

flpos impact, not only on the environment but on human- 

tgOSwell. Some of these effects can be detrimental, but 

■Vft are advantageous. From a human health perspective, 

ttmral fly families are vectors of deleterious and even lethal 

fere, such as malaria, which is transmitted by anophe- 

tattosquitoes (see Duchemin er al„ "Culicidae, Mosqui- 

#3," this volume). Other flies arc consequential pests of 

apiculture. The true fruit flies (Tephritidae) are among the 

■stserious pests of agricultural crops. The Mediterranean 

lit fly, Qemtitii capitata (Wiedemarm), causes billions of 

4&rs of damage to fruits worldwide. A number of fami- 

hof flies nre external or internal parasites of vertebrate 

#*,induding humans. They can seriously debilitate live- 

tod and pets. The screw worm, CochUomyta hominivorax 

Ifcquerell (family Calliphoridac), is an example. Many 

JJtciesof flies are simply annoying, yet other flies arc bene- 

Taxon Richness 

Approximately 150,000 currently valid species of flies have 

been described worldwide (table 8.35). These have been 

placed in a few more than 11,000 valid genera. As of early 

2001, 19,051 valid fly species have been described in 2,230 

genera in rhe Afrorropical region, representing about 13% 

of the world's fly species and 24% of the world's fly genera. 

In Madagascar, which we consider to be a portion of the 

A f rot topical region, 1,796 species in 538 genera have been 

described. Although Madagascar contains a mere 9% of 

the described Afrotropical species (1 % of the world spe- 

cies), it holds 24% of the Afrotropical genera (6% of the 

world genera). On average, there are more than 16 species 

of flies per genus on a world basis, fewer than 9 species per 

genus in the Afrotropical region, and slightly more than 

3 species per genus in Madagascar. Endemism is relatively 

high in Madagascar. Of the described taxa, fully 14% of 

the genera and nearly 80% of the species of flics that occur 

in Madagascar are endemic to that island. 

On an area basis, the Afrotropical region, with approx- 

imately 20 million lent, has about 0.001 species and about 

0.0001 genus of flies per knr; Madagascar, with 587,041 

km", has about 0.003 species and 0.0009 genus per km-. 

Therefore, on a per unit area basis, Madagascar is about 

three times richer in described species and nine times richer 

in described genera than the Afrotropical region as a whole. 

Classification and Diversity 

The order Diptera is conventionally divided into two sub- 

orders, Nematoccra and Brachyccra (McAlpine ct al. 1981). 

Nematocera, considered the more primitive, is character- 

ized by having the antenna I flagellum (third antennal seg- 

ment composed of flagcllomcrcs) composed of four or more 
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Table 8.35.   Worldwide, regional, and Malagasy species of flies 

Family 

World Af rotrap ical Madagascar 
Madagascar 

endemics 

Higher taxa Genera Species Genera Species Genera Species Genera        %d# 

Diptera 9.277 149,248 2,230 19,051 538 1,796 77        1.4ft 

Nematocera 2,048 51,750 424 5,090 129 543 7           4f 

Tipulomorpha 184 15,507 55 1,418 43 261 3          £ 
Tipulidae 32 4,238 9 381 8 59 1 
Cylindrotomidae 9 58 0 0 0 0 0             | 

Limoniidae 132 11,067 45 1.036 35 202 0          # 

Trichoceridae r 144 1 1 0 0 0           | 

Psychomorpha 119 2,773 24 304 5 11 0           # 

Psychodidae 119 2,773 14 304 5 11 0           % 

Ptyc hoptero m o rp h a 17 116 2 10 i 3 0             | 

Tanyderidae 1C -■ i ' 0 0 0           # 

Ptychopteridae 7 75 1 9 1 3 0            | 

Culicirnorpha 633 18,858 160 2,523 53 202 9 
Oixidae 6 173 2 8 1 2 0            | 

Corethrellidae 1 =.8 1 3 0 0 0            | 

Chaoboridae 21 60 1 8 1 2 0             | 

Cuiicidae 36 3,489 16 732 r 103 0           # 

Thaumaleidae 10 168 2 2 0 0 o        1 
Simuliidae 26 1.821 2 201 i 18 o        | 

Ceratopogonidae 119 5,661 49 891 '3 :H o       1 
Chrronomidae 414 7,428 87 678 76 44 0           # 

Blephariceromorplia 31 349 3 28 1 8 | 
Nymphomyiidae i 7 0 0 0 0 o        I 
Deuterophlebiidae 1 14 0 0 0 0 0            | 

Blephanceridae 29 328 3 28 1 B | 
Bibionomorpha 1,064 14,147 180 807 26 58 ■ 

Axymyiidae 3 6 0 0 0 0 0            | 

Hesperinidae 1 .' 0 0 0 0 0          I 
Bibionidae 7 780 3 72 2 20 0           % 

Pachyneuridae 5 ? 0 0 0 0 0            | 

Ditomyiidae 8 78 0 0 0 0 o        I 
Diadocidiidae 5 11 l 0 0 0 o        I 
Keroplatidae 70 806 75 163 8 16 % 
Bolitophilidae 1 54 0 0 0 0 0            | 

Lygistorrhinidae 3 19 2 7 0 0 0            | 

Manotidae t 32 ' 18 0 0 0            | 

Mycetophilidae 184 3,842 33 220 5 9 0            | 

Sciaridae 81 2,296 20 71 '_-■ 6 2             | 

Ceddomyiidae 639 5,735 79 197 3 3 0            | 

Perissomcnatidae 3 6 0 C 0 0 0            | 

Scatopsidae 31 291 11 43 ' 1 0             | 

Canthyloscelididae 5 7 0 0 0 n 0            | 

Anisopodidae 18 159 5 ■6 2 3 0            | 
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We 8.35.   (continued) 

Family 

World Afrotropical 

Genera          Species 

Madagascar 
Madagascar 

endemics 

Sghenaxo Genera Species Genera Species Genera Species 

hchycers 7.229 97.498 1,806 13,965 409 1,253 70 988 

Xytophagornorptia 8 128 0 0 0 0 C C 

Xylophagidae 8 128 0 0 0 0 0 0 

S&attOfttyonlcu'pha 375 3,253 104 382 27 78 18 72 

Pantophthalmidae 2 22 0 0 0 0 0 0 

Xylomyidae 5 v 1 5 0 0 :j 0 

Stratiomyidae 368 3,099 103 377 11 m B 72 

MMmorpha 189 5,364 49 918 18 106 4 104 

Rhagionidae 28 721 3 54 1 28 0 28 

Pelecorhynchidae 3 51 C 0 0 0 0 0 

Athericidae 8 ■ S3 /. 22 I 2 0 2 

Tabanidae 144 4,434 38 817 16 76 4 74 

Vermiieonidae 6 55 4 25 0 0 0 0 

Hscomotpha 6,557 88,753 1,653 12,661 364 1,069 43 812 

OttfjOfrtiapha 1,367 25,933 417 4,479 59 256 ■3 205. 

Nemestrinoidea 71 614 22 115 4 10 3 9 

Acrocendae 51 351 15 62 3 9 3 3 

Nemestrinidae 20 263 7 53 l 1 c l 

Asfadea 935 13,936 300 3,391 36 194 6 184 

Mythicomyiidae iS 327 15 40 1 1 0 1 

Bombylirdae 227 4,542 97 1,416 8 18 0 16 

Apystornyiidae 1 1 0 0 0 0 0 0 

Hilarimorphidae 1 31 rj 0 0 0 0 0 

Therevidae 91 906 27 w 3 18 1 18 

Apsilocephalidae 3 3 0 0 0 0 0 0 

See nop in ids e 26 310 4 66 1 6 0 5 

Apioceridae 1 168 1 4 D 0 0 0 

Mydidae 57 457 29 ■to 1 1 0 1 

Asilidae 509 7,191 127 1,507 22 150 5 143 

Empidoidea 361 11,383 95 9/3 ■■.-< 52 0 15 

Empididae 154 4,617 37 344 0 0 0 0 

Dolichopodidae 207 6,766 58 629 ■<i 52 0 15 

Cjdorfiapha 5,290 62,820 1,236 8,182 305 813 39 604 

Wuscoidea!seriu 

Woodley I989i 

Aschiza 501 10,362 134 1,150 31 149 1 125 

flitypezoiried 296 3,792 84 442 6 23 1 20 

Lonchopteridae 4 50 ' 6 0 0 0 0 

Opetiidae 1 5 0 0 0 0 0 0 

Plaiypezidae 21 253 5 41 1 14 0 12 

Ironomyiidae 1 1 C 0 0 0 0 0 

Sciadoceridae 2 2 0 c 0 0 j 0 

Phoridae 267 3,481 7S j93 5 9 1 8 

(continued) 
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Table 8.35.    (continued) 

Family 

World Afrotropical 

Genera          Species 

Madagascar 

Genera           Species 

Madagascar 
endemics 

Higher taxa Genera Species Genera spew 

Syrphoidea 205 7.070 50 708 25 126 0 IDS 

Pipunculidae 22 1,308 7 154 4 22 0 ■ 
Syrphidae 183 5,762 43 554 21 104 D 1 

Schizophora 4,789 51,958 1,102 7,032 274 664 38 i"i 

Calyptratae 2,738 23,615 480 2,892 137 342 24 IV. 

Muscoidea 428 7,550 75 1,005 25 69 1 * 
Mormotomyiidae 1 1 1 1 0 0 D 

Scathophagidae 53 332 l 4 0 0 0 

Anthomyiidae 47 1,690 10 57 1 i 0 

Fanniidae 4 264 2 13 0 0 0 

Muscidae 190 5,253 61 930 24 68 1 

Hippoboscoidea 66 760 28 129 13 15 2 

Glossinidae l 23 1 23 0 0 0 

Hippoboscidae 66 760 28 129 13 15 2 

Qestraidea 2,244 15,305 377 1,758 99 258 21 m 
Calliphoridae 130 1,942 46 331 14 46 3 

Sarcophagidae 369 3,115 7R 356 S 25 0 

Rhinophondae 27 154 10 28 0 0 0 

Tachinidae 1,683 9,899 226 1,006 77 187 18 IS 

Oestridae 35 195 17 37 0 0 0 

Acalyptratae 2,051 28,343 622 4,140 137 322 14 Hi 

Nerioidea n 700 12 85 - 8 ' 
Cypselosomatidae 4 6. 0 0 0 0 0 

Megamerinidae 3 9 0 0 0 0 ; 
Micropezidae >:8 574 11 65 3 7 I 

Neriidae 17 111 l 20 i 1 0 

Pseudopomyzidae 7 16 U 0 0 0 0 

Diopsoidea 31 550 13 IS? 6 12 1 

Diopsidae 12 177 8 138 4 9 1 

Gobryidae 1 5 0 0 0 0 j 

Notl yl: dae 1 8 0 0 0 0 0 

Psilidae 10 298 4 43 1 7 0 

Somatiirjae 1 7 0 0 0 0 0 

Syringogastridae 1 10 0 0 0 0 0 

Tanypezidae 5 45 l 1 1 I 0 

Conopoidea 49 795 15 142 6 14 1 <3 

Conopidae 49 ?95 15 142 6 K 1 13 

Tephritoidea 822 7,414 245 1,400 45 105 4 ■3 

Lonchaeidae 9 455 4 54 3 5 0 I 

Pallopteridae 1.0 49 0 0 0 0 0 3 

Piophilidae 17 76 3 7 ' i 1 1 

Platystomatidae 114 1,177 49 241 7 8 1 1 
Pyrgotidae 65 350 26 143 4 23 1 23 

Richardiidae 30 182 0 0 0 0 0 1 
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TableB.35.   (continued) 

Family 

World Afrotropical 

Genera          Species 

Madagascar 

Genera          Species 

Madagascar 
endemics 

Higher taxa Genera Species Genera Species 

Tachiniscididae 3 3 2 2 0 0 0 0 

Tephritidae 471 4,413 152 933 30 63 1 51 

lllidiidae 102 708 9 20 0 0 0 0 

Ctenostylidae 1 l 0 0 0 c 0 0 

Lauxanioidea 188 2,185 30 109 3 4 2 4   . 

Celyphidae 8 90 3 13 0 0 0 0 

Chafnaemyiidae 21 272 5 7 0 0 0 0 

Eurychoromyiidae i 1 0 0 0 0 0 0 

Lauxaniidae 158 1,822 22 89 3 4 2 4 

Sciomyzoictea 142 1,027 28 185 4 13 0 5 

Coelopidae fi: 32 1 4 i 1 0 ' 
Dryomyzidae •-.-. 38 0 0 0 0 0 0 

Helosciomyzidae 10 23 :j 0 0 0 0 0 

Ropalomeridae 8 27 0 0 0 0 0 0 

Sciomyzidae 61 bSi ■'J 64 1 3 0 3 

Sepsidae 39 324 17 117 2 9 0 : 
Opomyzoidea 125 3.859 44 344 13 49 3 37 

Acartophthaimidae : 4 0 0 0 0 0 0 

Agromyzidae 34 3,130 ■1 270 7 33 0 20 

Anthomyzidae 16 70 A 10 1 2 1 2 

Asteiidae 10 127 3 16 1 2 0 0 

Aulacigastridae 3 25 ? 9 0 0 0 0 

Clusiidae 21 231 4 6 0 0 0 C 

Fergusoninidae 1 21 0 0 0 0 0 0 

Marginidae 1 3 l 3 1 1 0 1 

Neminidae 3 11 ? 4 1 3 1 3 

Neurochaetidae 2 21 1 12 2 11 1 11 

Odiniidae 10 54 ■: 8 0 0 c 0 

Opomyzidae 5 ^ 3 4 0 0 0 0 

Peri seel i did ae ■ a 30 2 1 0 0 0 0 

Teratomyzidae 7 R 0 0 0 0 0 0 

Xenasteiidae 1 -1 
1 1 0 0 0 0 

Carnoidea 240 3,335 4b 510 19 36 0 17 

Australimyzidae 1 6 0 0 0 0 0 0 

Braulidae 2 8 1 3 0 0 0 0 

Canacidae 11 101 7 18 3 6 0 2 

Carnidae 3 93 2 2 0 0 0 0 

Chloropidae 183 2,715 70 394 ' i 2'' 0 1:1 

Cryptochetidae 5 30 1 ;; 0 0 0 0 

Milichiidae 20 249 10 59 3 5 0 0 

Tethinidae '5 [33 5 22 2 4 0 0 

Sphaeroceroidea 181 2,677 50 373 9 13 1 7 

Chyromyidae 3 78 3 6 0 0 0 0 

(continued) 
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Table 8 35    {continued) 

Family 

World Afrotropical 

Genera          Spe( ies Ge 

Madagascar 

nera           Spe cies 

Madagascar 
endemics 

Higher taxa Genera Species Genera Species 

Heleomyzidae 71 733 1 i 54 3 2 0 ' 
Sphaeroteridae 107 1,866 36 313 7 1 l 

1 
■ 

Ephydroktea 201 5,801 89 810 28 68 1 45 

Camillidae 4 37 4 22 i 0 0 0 

Curlonotidae 3 63 3 24 1 7 0 7 

Diastatidae 4 58 2 12 0 0 0 ; 
Drosophilidae -..:- 3,741 . 425 B 24 0 ■i 

tphydndae 122 1,902 55 327 a 37 1 19 

'The superfamily Muscoidea of Woodley (1989j conlain; several higher-level taxa, including the Aschiza and Schizophora, which, according to McAlpine (1989).each 

contain several superfamilies. This hierarchical misalignment has yet to be addressed in the literature. 

segments, die apical ones of which are nor consolidated into 

a stylus (bristlelike process) or arista (pointed or peglike 

process). In addition, the nematoceran palps consist of 

three to five segments. In contrast, in Brachycera, the an- 

tenna! fl age! I urn is usually consolidated into a single com- 

pound segment, typically bearing a terminal to dorsal or 

dorsolateral stylus or arista, and the palps are composed 

of no more than two segments. Several additional synapo- 

morphies have been suggested hy Ycates and Wiegmann 
(1999). 

Suborder Nematoeera 

More than 51,700 species of nematoceran Diptera [see 

table 8.35) have been described worldwide. These have 

been placed in nearly 2050 valid genera. Nematoeera is di- 

vided into six infraorders, based on the cladistic analyses 

of Wood and Borkent (1989) and other modern workers: 

Tipulomorpha, Rsychomorpha, Ptychopteromorpha, Culi- 

cimorpha, Blephariceromorpha, and Bibionomprpha. Bach 
of these six infraorders contains one or more superfamilies, 
which in turn contain one or more family. For the purposes 

of this eh a pre r, families within the Nematoeera have been 

placed in their respective infraorder (table 8.35). 

A large percentage ot nematoceran species are found in 

three of the six infraorders, the Tipulomorpha (crane flics), 

the Culicimorpha (mosquitoes, black flics, and allies), and 

the Bibionomorpha (fungus gnats, march flies, and allies). 

In the Afrotropical region, 5090 nematoecrans have been 

described in 424 genera. Thus, about 10% of the world's 

species and 21% of the world's genera arc found here. In 

Madagascar, 543 species in 129 genera of Nematoeera have 

been described, Madagascar contains I I % of the Afrotrop- 

ical species (1% of the world species); it also contains 30% 

of the Afrotropical genera (6% of the world genera). On av- 

erage, there are more than 25 species of Nematoeera per ge- 

nus on a world basis, 12 species per genus in the Afrotrop- 

ical region, and slightly more than 4 species per genus in 

Madagascar. Endemism among nematoceran flies is mod- 

erately high in Madagascar—more than 5% of the genera 

and 8 1% of the species. 

Suborder Brachycera 

Nearly 97,500 species of brachyecran Diptera (table 8.35) 

have been described worldwide, almost twice the number of 

nematoceran species. These species have been placed in 

7229 valid genera, more than three times the number de- 

scribed within the Nematoeera. In the Afrotropical region, 

13,961 Brachycera species have been described in 1806 

genera. Thus, about 14% of the world's species and 25% of 

the world's genera are found in the Afrotropical region, In 

Madagascar, 1253 species in 409 genera of Brachycera 

have been named. Madagascar thus contains 9% of the de- 

scribed Afrotropical species (1.4% of the world species); it 

also contains 23% of the Afrotropical genera (5.7% of the 

world genera). On average, there are nearly 13.5 species of 

Brachycera per genus on a world basis, 8 species per genus 

in the Afrotropical region, and slightly more than 3 species 

per genus in Madagascar. Endemism of brachyeerous flies 

is rather high in Madagascar, with 17% of the genera and 

79% of the species found only there. 

The stiborder Brachycera is traditionally grouped into 

Orrhorrhapha and Cyclorrhapha, which results in a some- 

what paraphyletic classification. To reduce paraphyly, 

Woodley (1989) and Yeatesand Wiegmann (1499). among 
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wbers, modified this classification. In these more recent 
dassification schemes, which differ slightly from one an- 
■feer, Brachycera contains tour infra orders, Xylophago- 
IBorpha (xylophagids and allies), Tabanomorpha (horse 
fcand allies), Stratiomyomorpha (soldier flies and allies), 

god Muscomorpha (higher flies). Xylophagomorpha is 
pit found in the Afrotropical region. Stratiomyomorpha 
»d Tabanomorpha are represented within Madagascar hy 

fewer than 200, mostly endemic species. The Tabanomor- 
fha are treated in a separate chapter in this volume (see 
Webb, this volume). Muscomorpha sensu Wood ley (1989) 
jjntainsthe hulk of the tax a within the suborder Brachye- 
*and is treated in the next section. 

Muscomorpha sensu Wood ley (1989) 

omotpha is by far the most morphologically diverse, 
most phylogenetically advanced, and most speciose of the 
ipteun infra orders. In fact, this single infraorder contains 
91% of all Brachycera species and 92% of all its genera and 

parly 60% of all fly species and 72% of all fly genera in 
it world. Within the Afrotropical region, this infraorder 
holds nearly 42% of the genera and 91% of the species of 

InchycetJ (74% of the genera and 66% of the species of 
i flies, including the Nematocera). Within Madagascar, 

B% of the species and 68% of the genera of flies are found 

wthin Muscomorpha, and 85% of the species and 89% of 
■be genera of Brachycera are contained within Muscomor- 
fb. Thirteen percent of the genera of Muscomorpha are 
adetnicto Madagascar, At the species rank endemism is at 

narly 76%. 
|n accordance with Wood ley (1989), Muscomorpha is 

(naposed of four superfamilies: Nemestrinoidea, Asiloi- 
dca. Empidoidea, and Muscoidea. We examine portions of 
(hex categories independently later in this chapter (see 
■bk 8.35 for a listing of categories; numbers of species and 

L in the world, the Afrotropical region, and Madagas- 
;and numbers of genera and species endemic to Mada- 
■i€f particular interest to us are the superfamilies 

rinoidea and Asiloidea. Nemestrinoidea contains 
lies Nemestrinidae (nemesrrinids) and Acroceridae 

l^fcrfliesl. Nemestrinidae is poorly represented in Mad- 
^H^with a single endemic species, Nyeteriiiiyia seyrigi 

jRguy | Bow Jen 1980a). The genus is more widespread in 
it Afrotropical region. Acroceridae, on the other hand, is 
rich in Madagascar taxa (see Schlinger, this volume). The 
Upertamily Asiloidea contains many species and genera 
god is treated independently in the next section. A third sti- 
ptrtamih placed in this grouping, Kmpidoidea, contains 
WKtoustava in its two families, Oolichopodidae and Em- 

pididae. In fact, the family Kmpididae has never been re- 
corded from Madagascar, even though a diverse range of 
species has recently been collected by two of us. The fourth 
superfamily, Muscoidea sensu Wood ley (1989), is treated in 
some detail later in this chapter. It is more widely known by 
the name "Cyclorrhapha." 

Superfamily Asiloidea 

The superfamily Asiloidea contains ten families: Apioceri- 
dae (apiocerids), Apsilocephalidae (apsiloccphalids), Apys- 
tomyiidae (apysitomyiids), Asilidae (robber flies, asilids), 
Bombyliidae (bee flies, bombyliids), Hilarimorhyidae (hi- 
larimorphids), Mydidae (mydas flies, mydids), Mythi- 
comyiidae (mythicomyiids), Scenopinidae (window flies, 
seenopinids), and Therevidae (stiletto flies, therevids). 

Within this superfamily, four families—Apioceridae, Apys- 
tomyiidae, Hilarimorphidae, and Apsilocephalidae—are 
not known to occur in Madagascar (Crosskey et al. 1980). 
Mydidae is represented by a single species, Afroleptomydas 

seyrigi (Seguy) (Bowden 1980b). Mythicomyiidae is also 
represented by a single species, Cyrtosia ornatifrons Seguy, 
but an undescribed species in the genus Rmpidideicus 

Becker has recently been discovered (N. L. Evenhuis pers, 
comm.). According to the Catalogue of the Diptera of the 

Afrotropical Region (Crosskey et al. 1980), published mote 
than two decades ago, and an up-to-date database listing of 
flies of the world (Thompson 200 I), the other families are 

better represented. Six species of the cosmopolitan genus 
Scenopi?im I.atreille (Scenopinidae) have been recorded in 
Madagascar (Kelsey 1980), and 18 species in 3 genera of 
There vidae (Kampmeier 2000) are described from there 
(see Irwin, this volume). Within the Bombyliidae, 18 species 
in 8 genera are described from Madagascar (Evenhuis and 
Grearhead 1999). Although all but 2 of the species of Bom- 
byliidae are listed as endemic, the genera are not. 

Madagascar contains a relatively large number of taxa in 
the family Asilidae. According to Geller-Grimm (2000, 
pers. comm.) (table 8.36), 155 species in 28 genera of Asil- 
idae reside there (although table 8.35 lists 150 species in 22 
genera, the data that follow were derived from information 
supplied by F. Geller-Grimm). Four genera are endemic 
(table 8.36), and, of the 155 species, only 8 are not en- 
demic. More than 68% of the asilid species are confined to 
4 genera: Heligmoneura, with 15 species; Leptogaster, with 
ii\ Microstyium, with 29; and Ommatius, with 31. Of the 
genera occurring in Madagascar, 82% are also found in the 

Afrotropical region, 61% in the Oriental region, 29% in 
the Australasian region, 25% in both the Palearctic and 
Nearctic regions, and 18% in the Neotropical region. The 
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Table 8.36.    Genera of Asilidae found in Madagascar and affinities with biogeographic regions 

Genera of Asilidae 

Region 

Afrotropical      Oriental      Australasian     Paiea relic      Nearctic      Neotropical 

Caroncoma Londt, 1980 — 
Clinopogon Bern, 1910 X X 

Cobalomyia Hull, 1962 — 
Cophinopoda Hu\\, 1958 X X 

Damalis FabricIUs. 1805 X X 

Dicbaetotbyrea Meijere, 1914 X X 

Emphysorrtera Schiner. 1866 X X 

Etixelidia Westwood, 1849 X X 

Heligmonevra Bigot, 1858 X X 

Hyperechia Schiner, 1866 >■ X 

Katharma Oldroyd, 1959 - 
Lapbria Meigen, 1803 - 
Laphyctis Loew, 1859 X 

Leptogaster Meigen, 1803 X X 

Loewinella Hermann, 1912 X X 

i_ycoorosopa Hull, 1962 - 
Mtcbotamia Macquart, 1838 X X 

Microstylum Macquart, 1838 X X 

Notiolapbria Londt, 1977 X 

Oligopogon Loew, 1847 X 

Ommari'us Wiedemann, 1821 X X 

Ortfiogonis Hermann, 1914 X X 

Pegesirnaltus Loew, 1858 X X 

Proagonistes Loew, 1858 X 

Promac/rus Loew, 1848 X X 

Rhipidocephala Hermann, 1926 X 

Sticbopogon Loew, 1847 X X 

Sforfnyngomerus Hermann, 1919 X 

Genera from Madagascar per region ■>■■'. Vi 

Genera in common only with Madagascar 6 c 

SOURCE: Geller-Grimm (2000, pers, corrim.). 

NOTES: X, genus present in region; —, genus not known from region; ?, genus may be present in region. For Afrotropical region, 
— indicates that the genus is known from Madagascar but not from elsewhere in the Afrotropical region. 

Madagascar genera occurring in the Nearctic, Pa lea re tic, 
and Neotropical regions are, for the most part, cosmopoli- 
tan in distribution (table 8.36). It is clear that, at the rank 
of genus, the Afrotropical region has a great affinity with 
those of Madagascar. 

Superfamily Muscoidea sensu Woodlcy (1989) 

The flies constituting the superfamily Muscoidea sensu 
Woodley (1989) are abundant and taxon-rieh in Madagas- 

car. They are placed into two high-ranking taxa, the A* 
chiza and Sehizophora. This superfamily is more commonly 
referred to as "Cyclorhapha" in the literature, and \fc- 
Alpine (1989) considers this grouping to constitute the in- 
fraorder Museomorpha and places several super families 
within it. Thus, the "superfamily" Muscoidea sensti Wood- 
ley (1989) contains two subdivisions, each of which con- 
tains two or more "superfamilies" sensu McAlpine I198J). 
The resulting misalignment of ranks in the Diptera has led 
to confusion and has yet to he fully resolved (see table 8.35). 
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Aschiza 

Aschiza is composed of two superfamilies, Platypezoidea 

and Syrphoidea. Platypezoidea is divided into six families, 

of which itiiIy two, Ptatypezidae (flat-footed flies) and 

Phoridae (scuttle flies, coffin flies, phorids), are known from 

M.iJjyasL.r I he laiiub Pkitypc/idai IS known In,in a 

single Afrotropical genus that contains 14 described species 

in Madagascar, 12 of which are endemic. Phoridae is rep- 

resented in Madagascar by nine species in five genera, of 

which eight species and one genus are recorded as endemic. 

©ur recent collecting efforts in northern Madagascar have 

uncovered several additional species of Phoridae. Syrphoi- 

dea contains two families, Pipunculidae (big-headed flies) 

and Syrphidae (flower flies], both of which occur in Mada- 

gascar. Four Afrotropical genera and 22 species of Pipun- 

culidae, of which 13 species are endemic, have been 

recorded in Madagascar. The Syrphidae fauna of Madagas- 

car contains 21 Afrotropical genera and 104 species, of 

which 92 are endemic. None of the genera ot the super fam- 

ily Syrphoidea are known to be endemic to Madagascar. 

Thus, only a single phorid genus, among all the genera of 

the Aschiza, is currently considered endemic to Madagas- 

car liable 8.35). 

Sen i zop hora 

Schizophora comprises, by far, the greater part of the Cy- 

clorhapha. I Ins ra\on is divided into two large groupings, 

Calyptratae and Acalyptratae, each of which has more 

Madagascar genera (137 each) than the rest of the hrachy- 

ceran flies put together (135 genera). Nearly 53% of the 

ftrachycera species known from Madagascar are rather 

evenly split between these two higher groupings. 

figure 8.29 Mesembrius (Vodonimyia) discophoms (S£guy! (Syrphidae). adult 
wale, dorsal view 

Cialyptrarae contains three superfamilies, Museoidea 

sensu McAipine ( |4%4), Hippoboscoidea, and Oestroidea. 

Well over half of the species of Calyptratae known to in- 

habit Madagascar are confined to Taehinidae (taehinids), a 

family of flies that specializes in parasitizing other insects. 

Acalyptratae has been divided into ten superfamilies and, in 

Madagascar, is inordinately rich in species and genera 

(table 8.35), though not in higher taxa. Of the 64 known 

families of Acalyptratae worldwide, fewer than half have 

species that are known to inhabit Madagascar. Tephritidae 

(fruit flies) alone accounts tor more than 20% of Madagas- 

car's aclyprrate richness, with the Agromyzidae (leaf min- 

ers) constituting an additional 10%, Many acaIypirates 

are known to have phytophagous or saprophytic feeding 

habits. 

Discovery Phase of Madagascar Diptera 

There can be no doubt that the Diptera fauna of Madagas- 

car is abundant, diverse, and acutely unknown. Malaise 

trap samples collected by the first two authors from nu- 

merous habitats in Madagascar abound in fly taxa un- 

known to science. This single order of insects may well con- 

tribute more new species to Madagascar's biota than all 

other orders combined. This said, monitoring, curating, 

and describing Madagascar's extant taxa within this diverse- 

order are important, but this is no small task. 

Madagascar Specialties 

Madagascar has some of the most spectacular flies known. 

Two examples are illustrated here. Mesemhrius (Vadon- 

imyia) discopborus (Seguy) easily ranks as one of the most 

unusual flower flies (fig. 8.29] in the world because of its 

greatly enlarged male geniralia and highly modified hind 

legs. When the species was first described, it was placed in 

its own genus. This group currently has four species, all of 

which have enlarged genitalia and modified legs, but we 

now know of a fifth species, which is smaller and does not 

have the unique male features. Hence, the group has been 

reduced to a subgenus of the widespread Old World tropi- 

cal genus Mesemhrius (52 species). Only about five speci- 

mens of M. disa>phorus are known. The type was collected 

on the flowers of a makotody (Malvaceae, genus Dottt- 

beya?). The immature stages are unknown, but from this 

fly's placement in the tribe Ktistalini, we can predict they 

will be found to be rat-tailed maggots in aquatic niches. 

Most tachnid flies are small to medium-sized and are 
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rather drab in color. Hertnya regalis (Villeneuve), however, 

is much larger and more colorful (rig, 8..1O)—hence the 

species epithet "regal." Again, this Ity was originally placed 

in its own genus {Deuteroclara}, bur despite its size and 

color the species is now placed in Hermya [ 15 species), a 

genus that is widespread in tropical and southern Africa 

and ranges across the Oriental region. As far as we are 

aware, H. regalis is known only from two specimens, the 

original type and the one illustrated here. Although nothing 

is known of the biology of this species, from its placement 

in the subfamily Phasiinac (tribe Cylindromytini), we IJAH 

predict its maggots will be found to be parasitoids of true 

bugs (Heteropreral. 
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Figure 8.30 Hermya regato (Villeneuve) (Tachinidae). adult male, dorsal view 


