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FOREWORD

Dr. B. C. Nandi has written this fauna volume on Sarcophagidae after making
extensive faunistic survey and doing valuable contribution for the last two decades.
He has handled a lot of specimens from different museums and studied most of the
type material. Now the present volume deals with three subfamilies comprising of
163 species under 50 genera. India being one of the megadiversity countries represent
a diversity of habitats and multitude of life forms and Dr. Nandi has explored the
group to make the present volume as comprchensive a scientific account as possible.
Detailed description of all taxa and their biology has made the volume a rich source
for morphological as well as biological information. Information on local and world
wide distribution of the species and the richly illustrated and detailed keys to all taxa
will find the volume a ready referencc guide for identification. The volume contains
excellent illustrations. The volume will provide an excellent resource material and
will inspire the workers as a starting point for continued research on this group.

I think this major work as a fauna volume will be an asset and be of considerable
importance to the students of Sarcophagidae due to its detailed description of all taxa
and their related information. It is expected that this volume will be welcomed not
only by the taxonomists but also by the agricultural and medical entomologists.

Kolkata J.R.B. Alfred
January, 2002 Director

Zoological Survey of India



PREFACE

The Sarcophagidae of India and the adjacent countries has long been a neglected
group and the present fauna volume is the comprehensive scientific description of the
entire family of this area. The classification, taxonomy and nomenclature of a total
of 163 species under 3 subfamilies have been revised and now the subfamily
Miltogrammatinae is represented by 22 genera, Paramacronychiinae by 1 genus and
Sarcophaginae by 27 genera. Usable identification keys are provided for all the taxa
and their morphological characters have been summarised. The important features
of adult morphology of all the species along with extensive illustrations of male
genitalia (few females) have been incorporated and the available original type species
have been examined. An attempt has been made to synthesize all the available
records of the biology of the species. The information on local and world distribution
of the species has been recorded mainly based on catalogues and the recent fauna
volume. The faunistic survey was made to avail most of the local examples and few
specimens were borrowed from different museums for study. A list of total number
of species from all Indian states and union territories and the adjacent countries have
been included.

B. C. Nandi
Post Graduate Department of Zoology
Presidency College, Kolkata

Present Address : Krishnagar Govt. College, P.O. Krishnagar, Dt. Nadia, West Bengal.
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INTRODUCTION

Taxonomic studies on sarcophagid flies remained poorly known in India and
adjacent countries till 1922. Senior-White (1924) revised these flies from the Oriental
region and described a lot of new species. Later on, a comparative account of these
flies from this area had been published by Senior-White et al. (1940) where they
include these flies under the subfamily Sarcophaginae of the family Calliphoridae.

Extensive faunistic explorations have been done in India during the last twenty
two years. A total of 163 species of Sarcophagidae have been reported from different
states and union territories of India and the adjacent countries (vide map). Now the
flies of this area are represented by 3 subfamilies: Miltogrammatinae,
Paramacronychiinae and Sarcophaginae. The Miltogrammatinae are represented by
twenty two genera in the tribes Amobiini, Miltogrammatini, Phyllotelini and Metopiini.
The poorly known Paramacronychiinae are represented by one genus in the tribe
Paramacronychiini and the well known subfamily Sarcophaginae are represented by
twenty seven genera in the tribes Raviniini, Protodexiini and Sarcophagini. Nothing
is known regarding the Paramacronychiinae and Miltogrammatinae from Bhutan
and reports of this flies from Pakistan and India still appear to be very meager in
comparison to other countries and further collections will help to exploit the total
flies of these two subfamilies.

The sarcophagid flies from this area were described mainly by Fabricius (1794),
Boettcher (1912a, b, 1913), Baranov (1934, 1938b), Senior-White (1922, 1923 a,b,
1924, 1925, 1927, 1930), Senior-White et al. (1940), Lopes (1961, 1964, 1976),
Rohdendorf (1966), Kano and Shinonaga (1969, 1994), Lopes and Kano (1969),
Shinonaga and Lopes (1975), Verves (1979 a, b, 1991), Sugiyama et al. (1988), Pape
(1989, 1994), Sugiyama (1988) and Nandi in a series of papers (1975-1995) on several
collecting trips from different parts of India. The present fauna volume describes a
total of 163 species out of the world fauna of about 3,000 (Verves, 1989¢) belonging
to fifty genera and includes all available taxa known from India and adjacent countries,
viz. Bangladesh, Bhutan, Myanmar, Nepal, Pakistan and Sri Lanka. Khan (1974)
dscribed Sarcophaga microperitromata and Bilgees, Ali & Khan (1984) Sarcophaga
karachiensis as two new species from Karachi on the basis of only third instar larva.
I think it is a bad practice to describe a new species from larvae on this group.
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The present author has been unable to find a few species from this area which
have been reported by earlier authors. In those cases, non-Indian specimens have
been borrowed from other Institutions as far as possible. Available type specimens
have been studied.

The Miltogrammatinae and Paramacronychiinae can be identified mostly by
external morphology and only in a few cases will a study of the male genitalia be
necessary. Regarding the subfamily Sarcophaginae the specific identification can often
only be made by a detailed study of the male genitalia and most of the females are
still impossible to identify because the detailed structures of female genitalia have
remained still insufficiently known.

The present state of knowledge regarding the biology of the group is still far from
complete, particularly for the Indian Miltogrammatinae and Paramacronychiinae.

Most of the terminologies and abbreviations used in the present work are those
followed by Kano et al. (1967). There are difference of opinions regarding the generic
and subgeneric delimitations within the group and the author has mostly followed
the generally accepted taxonomic classification as put forth by Rohdendorf (1965),
Lopes et al. (1977) and Verves (1986, 1989d) who were and is the recognised authorities
on the Sarcophagidae. In my opinion this classification is the most phylogenetically
informative.

The purpose of the present work is to present a taxonomic studies of the
Sarcophagidae of India and the adjacent countries. Nomenclature and classification
are based on the most revisionary works. Detailed illustrations are provided of all
male and some female genitalia as well as other important features of the adult
morphology. Keys to the taxa are provided at all levels and possible information on
local and world distribution and biology of the species are given. Cut-off date for
faunal entries was set at 31st December, 1995.
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Family SARCOPHAGIDAE

The family Sarcophagidae comprises a group of medium-sized to fairly large flies
of 4 mm to 18 mm in length that are widely distributed all over the world except the
arctic region. These flies are generally greyish to black with silvery to golden or
yellowish pollen. Eyes medium or large and mostly without hairs but sometimes with
very fine hairs, dichoptic and frons narrower in males than females. Third antennal
segment larger, rarely short and arista usually long, may be flattened and plumose
along basal half but sometimes bare or pubescent. Proclinate orbital bristles in both
sexes or only in females. Vibrissae may or may not be differentiated. Palpi black or
yellowish. Thorax mostly with three dark longitudinal stripes or sometimes entirely
grey or black or blackish but without long golden hairs. Presutural acrostichal bristles
absent or feebly developed or sometimes moderately developed. Post-humeral bristles
1 or 2 pairs or sometimes rarely present. Opercular mesothoracic spiracles present.'
Propleuron may be bare or with short hairs. Hypopleuron with a row of well developed
bristles. Notopleural bristles strong and may be with or without additional hairs.
Postscutellar not convex. R, bare or with short setae. Wings generally hyaline or
infuscated along anterior margin. Wing vein M; , curved sharply forward and
approaches to R, 5 at the anterior margin of wing. R, ;s closed or open. Basicosta
mostly black but sometimes yellowish. Costal spines well developed or not
differentiated. Mid tibia with 1 or 2 or without anterodorsal bristles. Hind coxa may
be bare or with fine hairs on posterior surface. Abdomen with or without silvery-grey
pollen forming more or less tessellate pattern, but totally without shining metallic
blue or green. Second abdominal sternite not covered by lateral margins of first and
second tergites. Fifth sternite strongly modified or may be simple in form. Other male
abdominal sternites cover the margin of corresponding tergites.

Male genitalia with 2-3 segments and are generally complex, diverse and carry the
most diagnostic characters for specific identification. The penis is very large and
complicated built. Inner forceps are larger than outer forceps. The females are usually
without ovipositor. Most of the flies are larviparous but they sometimes deposit
embryonated eggs. Larvae are elongated, conical and are of cyclorrhaphous type and
with a series of tubercles at the posterior margin. Posterior spiracles are situated in
a deep cavity.

These flies usually breed in animal carcases, organic garbages and dung and they
are also attracted to such media. Some species are parasitic on insects. Most of the
Sarcophagidae may be mechanical carriers of different germs and the larvae of some
species produce myiasis in different parts of various animals.
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FLESH FLY

Fig. 1. Dorsal view of flesh fly.
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Fig. 2. Dorsal view of male head : an = antennae, ce = compound eye, f = face, fob = fronto-orbital
bristle, fr = frons, frd = facial ridge, fv = frontal vitta, g = gena, iv = inner vertical, 1 = lunula, ob = orbital
bristle, otr = ocellar triangle, ov = outer vertical, pfa = parafacial, pfab = parafacial bristle, pfr =
parafrontal, pfrb = parafrontal bristle, pg = post gena, poc = postocellar bristle, ps = peristome, pts =
ptilinal suture, pv = post vertical, v = vertex, vbr = vibrissae.

Fig. 3. Lateral view of male head : an = first antennal segment, an, = second antennal segment, an,
= third antennal segment, ar = arista, ce = compound eye, fr = frons, g = gena, hatl = haustellum, iv
inner vertical, la = labella, ob = ocellar bristle, oc = occiput, ov = outer vertical, pa = palpi, poc
postocular cilia, pfa = parafacial, pfr = parafrontal, pg = post gena, poc = postocular bristle, pos
postocular setae, pr = proboscis, pv = post vertical, rot = rostrum, vbr = vibrissae.

Fig. 4. Lateral view of thorax : h = humerous, ha = halter, hb = humeral bristle, hp = hypopleuron,
hplb = hypopleural bristle, mesp = meso-thoracic spiracle, mpl = mesopleuron, mplb = mesopleural
bristle, mtsp = metathoracic spiracle, npb = notopleural bristle, prob = propleuron, propb = propleural
bristle, prsb = prostigmatic bristle, prosp = prothoracic spiracle, psc = postscutellum, ptpl = pteropleuron,
sc = scutum, sct = scutellum, splb = sternopleural bristle.

Fig. 5. Dorsal view of thorax : acb = acrostichal bristle, asb = apicoscutellar bristle, dcb = dorsocentral
bristle, dsb = discoscutellar bristle, hb = humeral bristle, iab = intra-alar bristle, lab = lateroscutellar

bristle, npb = notopleural bristle, pab = post-alar bristle, phb = post- humeral bristle, psb = presutural
bristle, sab = supra-alar bristle.
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Fig. 6. Wing : A = first anal vein, A, = second anal vein, bcs = basicostal setae, ¢ = costa, e = epaulet,
IIT = third costal segment, V = fifth costal segment, hv = humeral cross vein, m = medial cross vein,
M, ., = upper crossvein, r-m = radio-median cross vein, sc = subcosta, w = wing, R, radius, R , ; = radial
veins -2, R, , = radial veins -3, sq =squama, t, = lower marginal cross vein.

Fig. 7. Posterior view of leg : C = coxa, db = dorsal bristle, F = femur, pdb = posterodorsal bristle, plb
= posterolateral bristle, pvb = posteroventral bristle, avb = anteroventral bristle, T = trochanter, Ta =
tarsus, Ti = tibia.

Fig. 8. Anterior view of leg : adb = anterodorsal bristle, alb = anterolateral bristle, avb = anteroventral
bristle, C =coxa, db = dorsal bristle, F = femur, T = trochanter, Ta 1 = first tarsomere, Ta 2 = second
tarsomere, Ta 3 = third tarsomere, Ta 4 = fourth tarsomere, Ta 5 = fifth tarsomere, Cl = claws, pulv =
pulvinus.

Fig. 9. Lateral view of male abdomen : G1 = first genital segment, G2 = second genital segment, if =
inner forcep, of = outer forcep, p = paraphallus, S1 = first sternite, S2 = second sternite, S3 = third
sternite, S4 = fourth sternite, S5 = fifth sternite, T1 = first tergite, T2 = second tergite, T3 = third tergite,
T4 = fourth tergite, T5 = fifth tergite.

Fig. 10.Ventral view of male abdomen : abbreviations same as in Fig. 9.

Fig. 11.Dorsal view of male abdomen : T1 + 2 =first and second tergites, T3 = third tergite, T4 =fourth
tergite, T5 =fifth tergite, Imrg = lateral marginal bristle, mmrg = median marginal bristle, mrg = marginal
bristle.
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Fig. 12. Male genitalia (lateral view) : ap = anterior paramere, G1 = first genital segment, G2 =second
genital segment, if = inner forcep, mb = marginal bristle, of = outer forcep, p = penis, pp = posterior
paramere.

Fig. 13. Penis of sarcophagid fly (lateral view) : ap = apical plate of paraphallus, 1p = lateral plate of
paraphallus, p = paraphallus, pa = apophysis of apical plate of paraphallus, s = styli of glans, t = theca
of penis, v = ventralia.

Fig. 14. Penis of sarcophagid fly (ventral veiw) : abbreviations same as in Fig. 13.

Fig. 15. Fifth sternite of male : b = brush of spine, s = stout spine.

Fig. 16. Female genitalia of sarcophagid fly (ventral view) : as = anal sternite, f = sixth sternite, g =
seventh sternite, h = eighth sternite, k = seventh tergite.

Fig. 17. Penis of miltogrammatid fly (lateral view) : ap = anterior paramere, eph = epiphallus, pp =
posterior paramere, p = paraphallus, t = theca of penis.

Fig. 18. Third stage larva of sarcophagid fly (lateral view) : AS = anterior spiracle, ASB = anterior spine

band, DC = dorsal cornu, M = mandible, PSB = posterior spine band, PS = posterior spiracle, TB =
tubercle, VC = Ventral cornu.
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Key to subfamilies

1. Hind coxa without hairs on posterior surface; notopleuron with 2 strong bristles;

male sternites 3-4 concealed...........ccoooiiiiiiiiiiiiii e 2
Hind coxa with hairs on posterior surface; notopleuron with 2 strong primary
and 2 smaller sub primary bristles; male sternites 3-4 free........ Sarcophaginae

2. Legs short, usually with claws, sometimes elongated in male (Subtribe
Senotainiina); body length rarely more than 6 mm; coloration variable, often with
pale areas in contrast with black bands and spots; first genital segment free and
usually with 2 transverse rows of bristles; male genitalia with 3 segments

....................................................................................................... Miltogrammatinae
Legs long, bristly with long claws in male; body length 5-20 mm; body covered
with pale dusting; first genital segment fused to second genital tergite and with
a single row of transverse bristles; male genitalia with 2 segments
.................................................................................................. Paramacronychiinae

Subfamily 1. MILTOGRAMMATINAE Brauer and Bergenstamm, 1889

These are medium sized flies usually larviparous or ovolarviparous and the colours
are blackish with greyish, silvery or golden pollen, often with conspicuously round
black abdominal bands and spots.

Head : Eyes generally large and the front facets sometimes greatly enlarged in
females; frons about equibroad and with proclinate orbital bristles in both sexes;
palpi filiform to stoutly clavate but usually more slender in male; third antennal
segment one to seven times that of the second; arista bare, pubescent or rarely short
plumose; 2 to numerous pairs of proclinae parafrontal bristles in male and rarely
absent in female; parafacial with or without short hairs; vibrissae may be present or
absent.

Thorax : May be grey, black or with three long stripes on dorsal surface; propleuron
usually bare but at times pilose or setose; presutural acrostichal bristles often absent;
postsutural dorsocentral bristles usually present; outer post-humeral bristles rarely
present; postsutural dorsocentral bristles 1 to 5, usually 3; 2 strong notopleural
bristles present and with or without additional hairs; preacrostichal bristles often
absent; hypopleuron and mesopleuron each with a row of several bristles; apicoscutellar
bristles usually absent especially in female or partly developed.

Wings : Hyaline; costal spines usually strong; R, often with setae; R, 5 usually
open, rarely closed to long petiolate; epaulet pale brown; squama large, broad and
bare.

Legs : Short or in some cases long with short or long claws; hind coxa bare on
posterodorsal surface; mid femur of male with few bristles; mid tibia usually with 1
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anterodorsal bristle, seldom with 2; hind tibia without villosity; preapical bristles on
hind tibia weak.

Abdomen : Usually grey with various black patterns but sometimes wholly black
or with greyish pollen, rarely with checkered pattern or with a row of shining black
spots on second, third and fourth abdominal tergites; median marginal bristles on
third tergite usually present; fifth abdominal sternite of male usually uncleft, triangular
and without a brush of strong spines internally; female genitalia rarely with ovipositor;
seventh and eighth tergites developed laterally; male genitalia possess three segments,
although in some cases reduction or partial fusion of the segments occur; dorsal
surface of the first genital segment is the sixth tergite, the seventh and eighth
sclerites are fused and comprises the second genital segment; first genital segment
retains the row (rarely a tuft) of marginal bristles; posterior to this are the paired
inner and outer forceps which are usually elongated, straight or curved and pointed
at tips; anterior and posterior parameres are rather uniform among closely related
species but sometimes provide important characters for identification; paraphallus
somewhat uniform in the species and with a single undivided dorsal plate and terminal
processes; epiphallus may be present or absent.

Cephalopharyngeal sclerite of first stage larvae are of the plesiomorphic type in
the Miltogrammatinae with regard to well developed median sclerite and more or less
well developed paired mandibles.

The subfamily Miltogrammatinae (original spelling Miltogramminae) consists of
sixty five genera and more than 600 species (Verves, 1989d). Rohdendorf (1967b,
1971, 1975a), Rohdendorf and Verves (1980) and Verves (1986) divided this subfamily
into four tribes : Senotainiini, Miltogrammatini, Metopiini and Phyllotelini. But later
on, Verves (1989d) divided it into six tribes : Phyllotelini, Amobiini, Miltogrammatini,
Chorezmmyiini, Oebaliini and Metopiini, out of which only four tribes : Amobiini,
Miltogrammatini, Phyllotelini and Metopiini are treated here. Verves (1989d) divided
this subfamily based on different external characters including structure of genitalia
and some features of first instar larvae and he made a hypothesis of the phylogenetic
relationship among the subtribes and genera. 41 species under twenty two genera are
reported here.

Biology : The Miltogrammatinae usually breed in the nests of Vespidae, Sphecidae,
Apidae, Eumenidae and Trypoxylionidae. In 13 species of the present treatment have
been recorded from their hosts (Verves, 1989d). Some of the adult flies are attracted
to nectar and damaged fruits of different kinds of trees. Larvae of one new world
genus have been recorded as predators of sea turtle eggs and hatchlings (Lopes,
1982). Some larvae are pedators or guests in the nests of Hymenoptera, Orthoptera
and Isoptera.

World wide in distribution.
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Key to tribes

1. EYeS VEIY LATZE ...ocoviiiiiiiiiii ittt ettt et e e e s eeeaas 2
Eyes usually normal in SizZe ........cccocoiiiiiiiiiiiiii e 3
2. Head hemispherical; numerous fine proclinate and 1-2 strong reclinate fronto-
orbital bristles present; claws and pulvilli normal in both sexes ......... Amobiini
Head conical; 2-3 fronto-orbital bristles present; claws and pulvilli elongated in
INALE ..o e e e e et e et r s Metopiini

3. Head subquadrate; eyes without hairs; arista not flattened but may be
elongated or rod-like; abdominal tergites with dark marginal band or

tessellate.....ccooooiiiiiiiiii Miltogrammatini
Head more or less with protruded profrons; eyes with hairs; arista flattened or
leaf-like in male; abdominal tergites with three dark spots.............. Phyllotelini

Tribe Amobiini Townsend

This tribe is characterised by having large eyes; head hemispherical; frons narrow;
numerous (more than 6) hair-like proclinate fronto-orbital bristles; arista long ; claws
and pulvilli normal in both sexes; presence of well developed vibrissae, short and
widened paraphallus; absence of epiphallus and reduction of arms of paraphallus
excepting well developed median process; large hypopharyngeal sclerite is present in
first stage larva.

This tribe has only two well defined genera : Amobia Robineau-Desvoidy, 1830
and Australometopia Malloch, 1930 of the subtribe Amobiina. Verves (1986) and
Lopes (1989) placed the genus Amobia under the subtribe Senotainiina, but Verves
(1989d) re-shifted it to the tribe Amobiini and synonymized this tribe with
Australometopiina Rohdendrof. About 20 species have so far been reported under this
tribe.

These flies are found in intrazonal bushwood associations and prefer larviposit in
certain types of host-nests, such as eumenid and sphecid wasps and solitary bees
(Verves, 1989d).

This tribe is cosmopolitan in distribution.

Subtribe  Amobiina Rohdendorf

This is a small subtribe and Lopes et al. (1977) placed it under the tribe Senotainiini
and included all the Oriental species under the genus Amobia.

Genus 1. Amobia Robineau-Desvoidy, 1830
1830. Amobia Robineau-Desvoidy, Mém. prés. div. Sav. Acad. Sci. Inst. Fr., (2) 2 : 96.

Type species : Amobia conica Robineau-Desvoidy, 1830 = (Tachina singata Meigen,
1824).
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1889. Pachyophthalmus Brauer and Bergenstamm, Denkschr. Akad. Wiss. Wien. Kl. math.
naturw., 56 : 117.

Type species : Tachina signata Meigen, 1824.
1892. Sarcomacronychia Townsend, Trans. Am. ent. Soc., 19 : 100.

Type species : Sarcomacronychia unica Townsend, 1892 (= Miltogramma erythrura Wulp,
1890).

1952. Senotainiella Zumpt, Proc. R. ent. Soc. Lond., (B), 21 (1-2) : 13.
Type species : Senotainiella decolor Zumpt, 1952 (= Sphixapata pelopei Rondani, 1859).

Mrophology : Head rounded in profile; frontal vitta parallel; orbital bristlesg
proclinate, 1-2 pairs and hair-like; fronto-orbital bristles numerous and short; antennal
insertion below centre of eye; eyes large; vibrissae well developed; antennae of medium
length; arista long, bare and thickened only on basal half; mid tibia with or without
1 anterodorsal bristle; claws and pulvilli as long as or longer than fifth tarsomere;
phallus absent.

Discussion : This is a rather small genus and Verves (1989d) divided it into two
subgenera : Amobia Robineau-Desvoidy, 1830 and Sarcomacronychia Townsend 1892..
Only one genus Amobia is present in this area. Kurahashi (1974) described 1 new
species from the Indo-Australian area and Rohdendorf (1955) reported some species
from Russia. Draber-Ménko (1966) revised the Palaearctic species under the genus
Pachyophthalmus Brauer and Bergenstamm. Lopes et al. (1977) and Verves (1986)
reported 3 species each from the Oriental and the Palaearctic regions and only 1
species occurs in the Australasian and Oceanian regions (Lopes, 1989).

Biology : Most of the species are kleptoparasites with a wide range of hosts among
solitary Vespidae, Sphecidae and Apidae and they attack both terrestrial and arboreal
hosts (Downes, 1955; Pape, 1987b). Lopes (1969b) reported species of this genus from
nests of Trypoxylionidae, Sphecidae and Eumenidae and few larvae are also found in
the nests of wasps-Trypoxylion politum and Odynerus cassicornis (Vespidae)
(Kurahashi, 1970). Larvae of a few species have been described and drawn by
Thompson (1921).

Distribution : This genus is cosmopolitan in distribution.

Subgenus Amobia Robineau-Desvoidy, 1830
1830. Amobia Robineau-Desvoidy, Mém. prés. div. Sav. Acad. Sci. Inst. Fr., (2) 2: 96.

Type species : Amobia conica Robineau-Desvoidy, 1830 (= Tachina signata Meigen,
1824).

1989. Amobia (as subgenus) : Verves, Jap. J. Med. Sci. Biol., 42 : 120.
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Morphology : Head rounded; antennae moderate in size; arista long; claws and
pulvilli long; orbital region silvery; frontal bristles 9-18 pairs and hair-like; thorax
with three longitudinal stripes.

This is a small subgenus and represented by 3 species in the Oriental and
Palaearctic regions, all of which are also present in this area. Pape (1987b) reported
2 species under the genus Amobia from Fennoscandia and Denmark.

The species of this subgenus are mostly kleptoparasitic in the nests of Sphecidae
and Eumenidae.

Key to species

1. Presutural ac present; paraphallus widened apically ................ signata (Meigen)
Persutural ac absent; paraphallus not widened apically ............cccccuvvrivrennnenn. 2
2. Sides of frons with silvery white pollen; paraphallus only slightly widened in
apical part; posterior paramere terminally rounded ................. pelopei (Rondani)
Sides of frons with bright golden yellow pollen; paraphallus distinctly widened in
apical part; posterior paramere terminally angular ............... auriceps (Baranov)

1. Amobia (s. str.) signata (Meigen)
(Figs. 19-27)
1824. Tachina signata Meigen, Syst. Beschr., 4 : 303.
1936. Amobia africana Curran, Am. Mus. Nov., 836 : 5.
1936. Amobia capensis Curran, Am. Mus. Nov., 836 : 6.

1986. Amobia (s.str.) signata - Verves, Cat. Palae. Dipt., 12 : 61; Pape, 1987, Fauna ent.
scand., 19 : 46.

Male : Body length 5.0-8.5 mm.

Head : Rounded in profile and blackish with silvery pollen; eyes very large and
light brownish; width of frons 0.28 of one eye; frontal vitta parallel, blackish with
grey pollen, slightly narrowed anteriorly and about twice that of each parafrontal at
ocellar region; parafrontal blackish with grey pollen and short black hairs; parafacial
with long hairs on upper 0.5-0.7, silvery pollen and its width at face level with base
of antennae about 0.12-0.14 times that of one eye width; antennae black, third
antennal segment about 1.5 times that of second; arista long, bare, much longer than
third segment of antennae and thickened up to basal 0.4; facial ridge bare and black;
vibrissae well developed with 4-5 supra vibrissal bristles; vibrissal angle slightly
developed; frontal bristles 14-15 and not reaching up to antennal segment, anterior
6-7 proclinate, posterior 4 reclinate; orbital bristles 2 pairs and reclinate; gena black
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and genal groove with densely haired; post gena black with black hairs; inner vertical
bristle well developed, outer vertical about half of inner vertical, post vertical and
postocellar not detectable; ocellar region black with few short black hairs; proclinate
ocellar bristle short which is equal to last frontal bristle; a row of regular postocular
setae, rest of the area with blackish hairs; palpi black; proboscis short and greyish.

Thorax : Grey with grey pollen and three distinct longitudinal brown stripes, the
median one is not extending up to scutellum; ac 1+2; dc 2+3; ia 1+2; ps 1; h 3; ph

Figs. 19-27 : Amobia (s. str.) signata Meigen). 19, Head & (lateral view); 20, Head & (frontal
view); 21, Thorax (dorsal view) ; 22, Abdomen (dorsal view); 23, Fore tarsus
(dorsal view); 24, Inner and outer forceps (lateral view); 25, Inner and outer
forceps (posterior view); 26, fifth sternite; 27, Penis (lateral view).
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2; np 2; pa 2; sa 1+2; st 1+1+1; mpl 4; hpl 6-8; propleura bare; scutellum greyish,
silvery pollen and with a pair of lateroscutellar, a pair of apicoscutellar and a pair
of weak discoscutellar bristles.

Wings : Hayline with brown veins; R, bare ; R4 5 with short setae located dorsally
on basal node to r-m and 1-2 short setae on ventral surface of basal node of R4 ; fifth
costal segment slightly greater than the third, the former with short setae along
anterior margin of its basal half; costal spines short; epaulet black; basicostal scale
slightly yellowish; squama white; halter slightly yellowish; bend of m 130° and without
process; t, almost straight.

Legs : Black; fore femur with a pair of rows of long bristles along posterodorsal
surface and a row of bristles along posterior margin of ventral surface; fore tibia with
1 bristle on anterodorsal surface on distal two-thirds; mid femur with 1 bristle medially
on anterolateral surface, 2 bristles on posterodorsal surface on distal end and a row
of bristles along posteroventral surface; mid tibia with 1 bristle each on anterodorsal,
anteroventral and posterodorsal surfaces on distal two-thirds; hind femur with a row
of bristles along anterodorsal surface and 1 bristle on anteroventral surface distally;
hind tibia with 1-2 bristles medially on anterodorsal surface; claws and pluvilli well
developed, claws as long as fifth tarsomere and first tarsomere about total of two to
fifth tarsomers.

Abdomen : Densely grey with well developed three spots on all tergites which are
more or less coalesce on tergite fifth; second tergite with 1-2 pairs of median and 2
lateral marginal bristles, third with 2 pairs of median and 1 pair of lateral marginal
bristles, fourth and fifth each with a row of marginal bristles of which the median
pair has advanced to more anterior position; sternites first to fourth with long hairs
apically; fifth sternite cup-shaped with 2 long hairs at the groove; inner forceps
elongated and curved gradually; outer forceps wide at base, slightly curved apically
and pointed; anterior and posterior parameres elongated; epiphallus absent;
paraphallus short, widened apically and blunt at end.

Female : Body length longer than that of male and the description is almost
similar to that of male but for the following differences : inner eye facets distinctly
enlarged; parafacial hairs slightly shorter and sparser; claws and pulvilli shorter
than fifth tarsomere.

Material examined : 13, Cypern : Ayia Napa; 10 km. west of Capo Greeco, 13-23.
vi. 1983, B. Petersen (det. by T. Pape; dep. in ZMUC).

Discussion on species : Verves (1986) synonymized this species with many species
of the Palaearctic region. It can be distinguished from other species of the genus by
the structure of paraphallus and presence of presutural ac bristle. This species may
be separated form A. (s. str.) auriceps (Baranov) by the colour of parafacial and
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parafrontal and also by the structures of inner forceps and paraphallus, and from A.
(s.str.) pelopei (Rondani) by the colour of eye, structures of paraphallus and parameres.

Biology : This species has been recorded from the nests of Ancistrocerus sp., Eumenes
sp., Odynerus sp., Discoellus sp., Synagris sp. (Vespidae); Cerceris sp., Crossocerus
sp., Ectemnius sp., Pemphredon sp., Psen sp., Psenulus sp., Sceliphron sp., Trypoxylon
sp., (Sphecidae) and Andrena sp., Megachile sp., Osmia sp. (Apidae) (Pape, 1987b).
It is also a parasite on the acridid grasshopper (Aeolopus strepens) (Théodorides,
1954) and Pelopeus sp. (Vespidae) (Lopes et al., 1977). Cuthbertson (1935) reported
the development of this species in the nests of mud-wasps (Sceliphron eckloni) and
Pape (1987b) recorded the breeding of it from nests of Odynerus reniformis (Gmelin),
O. spinipes (Linnaeus) and Magachile rotundata (Fabricius). First instar larva of this
species has been described and drawn by Thompson (1921).

Distribution : India ; JK (Kashmir); Albania; Algeria; Austria; Azerbaijan; Belgium;
Bulgaria; Canary Islands; China; Cyprus; Czech Republic; Denmark; East Siberia;
Egypt; France; Germany; Great Britain, Hungary; Ireland; Italy; Kazakhstan;
Kyrgyzstan; Libya; Lithuania; Malta; Moldova; Mongolia; Poland; Romania; Russia;
Serbia; Slovakia; Spain; St. Helena; Sweden; Switzerland; Tajikistan; Tunisia;
Turkmenistan; Ukraine; United Kingdom; Uzbekistan; West Siberia and Yogoslavia
(former).

Type deposited : Holotype G, MNHN, not studied.

Discussion on type : This species has a variable character and Curran (1936)
described twice this species from South Africa. Zumpt (1961) studied the type species
of A. africana and A. capensis of Curran and confirmed that both the species are
conspecific with A. signata (Meigen) which he placed under the genus Pachyophthalmus
Brauer and Bergenstamm, 1889. Richards (1935) studied the Malayan species and
mentioned that A. signata (Meigen) is a separate species.

2. Amobia (s. str.) pelopei (Rondani)
(Figs. 28-36)
1859. Sphixapata pelopei Rondani, Dipt. ital. prodr., 3 . 228.
1935. Pachyophthalmus pelopei : Rohdendorf , Die Fliegen. Palae. Region, 11 : 95.
1952. Senotainiella decolor Zumpt, Proc. R. ent. Soc. Lond., (B), 21 (1-2) : 14.
1961. Senotainiella pelopei : Zumpt, Explor. Parc natn. Virunga, 98 : 62.

1977. Amobia pelopei : Lopes, Kano, Shinonaga and Kurahashi, Cat. Dipt. Orient. Region,
3 : 558.

1987. Amobia (s. str.) pelopei : Verves, Ent. Obozr., 66 (3) : 653.
Male : Body length 9 mm.
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Head : Brownish with silvery pollen; eyes very large and deeply brownish; width
of frons 0.30 that of one eye and slightly widened at the antennal groove; frontal vitta
parallel, black, equal to that of each parafrontal at ocellar region and with short hairs
on anterior end; sides of frons and parafacial bare but with silvery pollen; parafrontal
black with short hairs and parafacial width at face level with base of antennae 0.25
that of one eye width; antennae black, third antennal segment about twice that of
second; arista long, bare, suppressing the vibrissae and thickened up to basal 0.35;

FFigs. 28-36 : Amobia (s. str.) pelopei (Rondani). 28, Head & (lateral view) ; 29, Head &
(frontal view) ; 30, Thorax (dorsal view) ; 31, Abdomen (dorsal view); 32, Fore
tarsus (dorsal view); 33, Inner and outer forceps (lateral view); 34, fifth sternite;
35, Penis (lateral view); 36, Inner and outer forceps (posterior view).
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facial ridge bare with few short hairs; vibrissae moderately developed with 2 supra-
and 6 subvibrissal bristles; frontal bristles 14-18, reaching up to antennal segment,
anterior 2 proclinate and posterior 2 reclinate; orbital bristle 1 pair and reclinate;
gena black with few short black hairs; post gena black with greyish hairs; inner
vertical bristle moderately developed, outer vertical short and about half of the inner
vertical, post vertical and post ocellar very short; ocellar region greyish with proclinate
ocellar bristle which is slightly greater than last frontal bristle and with few short
hairs; a row of regular postocular setae, rest of the area with greyish hairs; palpi
slender; proboscis black and short.

Thorax : Black, silvery dusted and with three black longitudinal stripes, the median
one extends up to middle of scutellum and the laterals extend up to end of mesonotum;
ac 0+1;dc 142;ia 0+2;ps 1; h 2;ph 2, np 3—4;pa 2;sa 2; st 1+1; mpl 8-9 ; hpl
6-8 ; propleura bare; scutellum greyish with 2 pairs of lateroscutellar, a pair of
apicoscutellar and a pair of moderately developed discoscutellar bristles.

Wings : Hyaline with brown veins; R bare; R, with 3—4 short setae located
dorsally and extending up to basal one-fourth from the basal node to r-m and 2 short
setae on ventral surface of basal node of R, ; R,  widely open ; fifth costal segment
slightly greater than the third, the former with short setae throughout its length on
anterior margin ; costal spines short ; epaulet black ; basicostal scale slightly yellowish ;
squama white with broad yellow margin ; halter light brown ; bend of m with right
angle but without process; t slightly curved.

Legs : Black ; fore femur with a pair of rows of long bristles along posterodorsal
surface and a row of bristles along posterior margin of ventral surface ; fore tibia with
1 bristle on anterodorsal surface on distal one-third and 2 bristles on posterodorsal
surface on distal one-fourth ; mid femur with a row of bristles each along anteroventral
and posteroventral surfaces, 2 bristles on posterodorsal surface on distal one-fifth
and a row of 3-4 bristles medially on anterodorsal surface ; mid tibia with a row of
3 bristles along middle portion of posterodorsal surface on basal two-thirds; hind
femur with a row of long bristles each along anterodorsal and posterodorsal surfaces ;
hind tibia with a row of bristles each along anterodorsal and posterodorsal surfaces
and 1 long bristle on anteroventral surface on distal two-thirds ; claws and pulvilli
long, claws almost equal to fifth tatsomere and first tarsomere about total of two to
fourth tarsomeres.

Abdomen : Greyish with grey dusted and three longitudinal rows of more or less
triangular oval spots and these markings are variable ; second and third abdominal
tergites each with a pair of median marginal bristles and the former with 1 and the
latter with 5 lateral marginal bristles ; tergites fourth and fifth each with a row of
marginal bristles and fifth with terminal black marking ; sternites first to fourth with
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long hairs ; fifth sternite notched in the middle and provided with 2-3 long bristles
on anterior margin; inner and outer forceps curved with slightly pointed hook ;
posterior paramere long, terminally rounded and with 1 long bristle ; epiphallus
absent ; paraphallus short, widened at the middle and slightly dilated in apical part.

Female : Unknown.

Material examined : 15, Yugoslavia : Adria Pag, 6.vii. 1933, N. Baranov (det. by
T. Pape ; dep. in SMUC).

Discussion on species : This species may by easily distinguished from A. (s.str.)
auriceps (Baranov) by the structures of apical plate of paraphallus, inner forceps,
posterior paramere and also by the colour of parafrontal and parafacial. Kurahashi
(1974) made A. pelopei (Rondani) a synonym of auriceps (Baranov) but Verves (1979
b) compared the species of Sri Lanka with the Palaearctic specimens and confirmed
that these are separate species. This conception was followed by Lopes (1989) who
also synonymized it with Pachyophthalmus alienus Dodge, 1953. Zumpt (1952)
described Senotainiella decolor from Natal, South Africa, but in 1961 he synonymized
this species with Sphixapata pelopei. Pape (1988) studied the male type specimen of
Amobia (s. str.) pelopei (Rondani) and designated it as Lectotype which is in good
condition and mounted with a conspecific female. He identified it as Amobia pelopei
(Rondani). The female pinned with the male Lectotype was labelled as Paralectotype.
Dear (1980) placed this species under the genus Senotainiella Zumpt, 1952.

Biology : The larvae of this species develop in the nests of Sceliphron destillatorium,
S. omissum, S. spirifex, Rhynchium atrium and Chloridea obsoleta (Sphecidae) and
Pelopeus sp., Symmorphus sp., Eumenes pyriformis petiolaris and Stenodynerus sp.
(Vespidae) (Kurahashi, 1974). Richards (1935) reported the attraction of this species
to the wasps of the genus Sceliphron which drank water necessary for building mud-
nests and also mentioned it as parasitic on these wasps. Zumpt (1961) recorded the
breeding of this species from Sceliphron spirifex.

Distribution : India ; TN (Coimbatore); SL (Colombo); Afghanistan; Armenia ;
Australia ; Austria; Azerbaijan ; Czech Republic; East Siberia; France ; Germany ;
Gruzia; Hawaiian Islands; Hungary; Italy; Malaysia; Papua
New Guinea ; Philippines ; Poland; Russia ; South Africa ; Switzerland ; Taiwan ;
Turkestan ; Turkmenistan ; Ukraine ; Uzbekistan ; West Siberia and Zimbabwe.

Type deposited : Holotype @, MZLS, not studied.

3. Amobia (s.str.) auriceps (Baranov)
(Figs. 37-44)

1935. Pachyophthalmus auriceps Baranov, Zagreb Vet. Arh., 5 : 558.
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1941. Amobia auriceps . Henning, Ent. Beih. Berlin-Dahlem, 8 : 183.
1953. Pachyophthalmus alienus Dodge, Proc. Hawaii. ent. Soc., 15 (1) : 131.
1987. Amobia (s. str.) auriceps : Verves, Ent. Obozr., 66 (3) : 653.

Male : Body length 7-8.6 mm.

Head : Brownish with golden pollen ; eyes very large, slightly brownish and with
silvery pollen ; width of frons 0.30 that of one eye ; frontal vitta parallel, greyish with
golden pollen, slightly narrowed in both ends and about twice that of each parafrontal ;
parafacial slightly black with golden pollen and short black hairs ; sides of frons and

Figs. 37-44 : Amobia (s. str.) auriceps (Baranov). 37, Head & (lateral view) ; 38, Head &
(frontal view) ; 39, Thorax (dorsal view) ; 40, Abdomen (dorsal view); 41, Fore
tarsus (dorsal view); 42, Penis (lateral view, after Verves, 1979); 43, Abdominal

sternites @ (after Verves, 1979); 44, Side view of genitalia @ (after Verves,
1979).
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parafacial with bright golden yellow pollen and short hairs and width of parafacial
at base of antennae 0.18 times that of one eye width ; antennae black, short, third
segment about twice that of second and its apical end less widened ; arista long, bare
and thickened up to basal 0.5 ; facial ridge black with golden pollen ; vibrissae well
developed and vibrissal ridge with 3-4 moderately developed supra -and 5-6
subvibrissal bristles ; vibrissal angle slightly developed ; frontal bristles 13-14 and
not reaching up to base of antennae, anterior 6-7 proclinate and posterior 3-4
reclinate ; orbital bristles 1 pair and reclinate ; gena black but without hairs ; post
gena black with greyish hairs ; inner vertical bristle well developed, outer vertical
short about half of inner vertical, post vertical short and less than outer vertical ;
post ocellar slightly more than vibrissae ; ocellar region black with few short hairs
and a pair of reclinate ocellar bristles which are slightly greater than last frontal
bristle ; a row of regular postocular setae, rest of the area with short greyish hairs ;
palpi slender; proboscis short and blackish.

Thorax : Grey with three black longitudinal stripes and the median one reaches
up to end of scutellum ; ac 0+1; dc 1+2;ia 1+1; ps 1; A 2; ph not traceable ; np 3;
pa2;sa 1+2; st 1+1; mpl 7; hpl 7 ; propleura bare ; scutellum blackish with 2 pairs
of lateroscutellar, a pair of apicoscutellar and a pair of short discoscutellar bristles.

Wings : Hyaline with brown veins; R bare; R, , with a row of 2-3 short setae
located dorsally and extending up to half from the basal node to r-m and 2 short setae
on ventral surface of basal node of R, ; fifth costal segment longer than the third,
the former with short setae along anterior margin of its whole length ; costal spines
shorter or absent ; epaulet black ; basicostal scale yellowish-brown ; squama whitish ;
halter yellowish ; bend of m 120°; t slightly curved.

Legs : Dark black ; fore femur with a pair of rows of bristles along posterodorsal
surface and a row of bristles along posterior margin of ventral surface ; fore tibia with
2 bristles on anterodorsal surface and 1-2 bristles or. posteroventral surface on basal
two-thirds ; mid femur with a row of bristles along anterodorsal surface medially, a
row of bristles along anteroventral surface and 2 bristles on posterodorsal surface
distally ; mid tibia with 1 bristle each on anterodorsal and anteroventral surfaces on
distal one-third ; hind femur with a row of bristles each along anterodorsal and
anteroventral surfaces ; hind tibia with 1 bristle each on anterodorsal and posterodorsal
surfaces on basal two-thirds ; claws and pulvilli long, claws as long as fifth tarsomere,
first tarsomere as long as the total of two to fifth tarsomeres.

Abdomen : Dark with greyish pollen ; second tergite entirely black, third and
fourth each with 1 median and 2 lateral stripes, fifth with 1 median and few very
short apical lateral stripes ; second and third abdominal tergites each with a pair of
median marginal bristles but second with 2 and third with 5 lateral marginal bristles,
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fourth and fifth each with a row of marginal bristles ; first to fourth sternites each
with short hairs basally and long hairs distally ; fifth sternite v-shaped and the
lateral arms sparsely with setae; genital segment dark; inner and outer forceps
almost straight and wide ; anterior paramere wide at middle ; posterior paramere
long, wide at end and terminally angular; epiphallus absent; paraphallus short,
widened at middle, distinctly dilated in apical part and apically straight.

Female : Almost similar to male but with the following differences: parafacial
grey ; frons narrower and wings slightly shorter than male.

Material examined : 1 J, Sri Lanka: Anu Dist. ; Hunuwilagama, 22-26.v.1976,
P.B. Karunaratne (det. Yu. G. Verves ; dep. in USNM).

Discussion on species : This species may be distinguished from A. (s.str.) pelopei
(Rondani) by the colour of parafacial and parafrontal and also by the structure and
shape of paraphallus. Lopes et al. (1967) synonymized this species with A. (s.str.)
pelopei (Rondani). Later on, Verves (1987) synonymized Pachyophthalmus alienus
Dodge with A. (s.str.) auriceps (Baranov).

Biology : Verves (1979b) reported the collection of this species from the nest of
Delta pyriforme pyriforme (Eumenidae) and Sabrosky and Crosskey (1970) noted it
from the nest of mud wasp storing probably from Amyna punctatum larvae. Dodge
(1953) reported P. alienus as parasite in the nest of Eumenes pyriforme petiolaris and
Lopes et al. (1977) recorded from the nests of Sceliphron sp., Pelopeus sp. and Eunemes
Sp.

Distribution : India ; TN (Coimbatore); SL (Anu Dist., Colombo) ; Australia ; Hainan
Island ; Hawaiian Islands ; Laos; Malaysia; Papua New Guinea; Philippines and
Taiwan.

Type depostited : Holotype O, lost ; Lectotype G, USNM, not studied.

Discussion on types : One male was designated as Lectotype by Sabrosky and
Crosskey (1970) and its genitalia are on a slide which is in USNM. Paralectotypes are
in BMNH and USNM. Sabrosky and Crosskey (1970) studied the Lectotype material
and found the type is in good condition.

Tribe Miltogrammatini Brauer and Bergenstamm

The tribe Miltogrammatini (=Miltogrammini) was characterised by Zumpt (1952)
as having seventh and eighth tergites fused in the male post abdomen ; the sixth
spiracle lying in the tergite and the seventh in the inter segmental membrane, or
both spiracles are found in the latter ; fifth sternite with more or less pronounced
posterior emergination and sometimes provided with some bristly hairs; wings hyaline
except in a few cases ; arista elongated ; head subquadrate ; eyes usually enlarged
with 0-4 proclinate orbital bristles but without hairs ; arista not flattened ; abdominal
tergites with dark marginal band or tessellate.
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This tribe is the largest group among the Miltogrammatinae. Allen (1926) made
a good contribution on this tribe from North America and reported a lot of species.
Venturi (1953, 1960) revised the species of this tribe and all Italian Miltogrammatinae.
Verves (1986) reported twenty four genera under this tribe from the Palaearctic
region. Ten genera under five subtribes: Senotainiina Rohdendorf, Pterellina
Rohdendorf, Miltogrammatina Rohdendorf, Apodacrina Rohdendorf and Craticulinina
Rohdendorf are present in this area. Pape (1987b) revised many genera from
Fennoscandia and Denmark and published a good contribution on these flies including
their biology.

Most of the species are kleptoparasites in the nests of Apidae and Sphecidae
(Hymenoptera). Most of the larvae are laid at or near the entrance to nests of burrowing
Hymenoptera (Shewell, 1987).

Distribution of this tribe is world wide.

Key to subtribes
1. Claws and pulvilli at least as long as fifth tarsomere in both sexes.....Senotainiina
Claws and pulvilli shorter than fifth tarsomere in both sexes.......................... 2

2. Third antennal segment short and not more than three times that of the
Y= el0) 1 (o S U U U U U P PO PP PSRRI 3

Third antennal segment elongated and more than three times that of the second

.................................................................................................................................... 4
3. Vibrissae well developed..........ccccceeieiiiiieiiiiiiiiiieeee e Pterellina
Vibrissae absent or hair-like..........cocoooiieiiiieiiiiiiiiiiiicccrecie, Miltogrammatina

4. Third antennal segment three to five times that of the second ; facial ridge bare
or with short hairs ..o Apodacrina

Third antennal segment six times that of the second ; facial ridge with a row of
Strong bristles ......ooooviiiiiiiiieee e Craticulinina

Subtribe Senotainiina Rohdendorf

This subtribe is the most plesiomorphic and Kurahashi (1970) characterised it by
having long claws and pulvilli in male ; abdominal tergites with 8 spots on dorsum ;
R, , closed or open and mostly have yellowish antennae and elongated proboscis.

Verves (1986) placed this subtribe under the tribe Senotainiini but in 1989d he
placed it under the tribe Miltogrammatini and divided it into two genera:
Afrosenotainia Rohdendorf, 1935 and Senotainia Macquart, 1846. Only one genus
Senotainia is present in this area.
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The larvae of this subtribe are living in the nests of wasps and bees (Sphecidae
and Apidae) and may be reared form these. Downes (1955) reported the use of nectar
by some species of the genus Senotainia and mentioned that some of the females
locate the larval food by trailing host wasps carrying prey to their nests. Some of the
members of this subtribe are parasitic on honey bees also.

This subtribe is widely distributed and most of the species have been reported
from the Nearctic, Afrotropical and Palaearctic regions.

Genus 2. Senotainia Macquart, 1846
1846. Senotainia Macquart, Mém. Soc. Sci. Agric. Lille : 295.
Type species : Senotainia rubriventris Macquart, 1846.

1891. Arrenopus Braurer and Bergenstamm, Denkschr. Akad. Wiss. Wien. Kl. math.-naturw.,
58 : 360.

Type species : Sphixapata piligena Rondani, 1865.

1929. Myiapis Séguy, Encycl. ent., (B II), Dipt., 5 (5): 69.
Type species : Miltogramm tricuspis Meigen, 1838.

1934. Pariogymnia Enderlein, Sber. Ges. naturf. Freunde Berl., 4 : 189.
Type species : Miltogramma tricuspis Meigen, 1838.

1934. Poecilonychia Enderlein, Sber. Ges. naturf. Freunde Berl., 4 : 189.
Type species : Sphixapata albifrons Rondani, 1859.

1936. Plionychia Enderlein, Die Tierwelt Mitteleur., 6 (2): 223.
Type species : Tachina conica Fallén, 1810.

Morphology : Abdominal tergites with three dark spots on dorsum ; claws and
pulvilli long in both sexes, sometimes normal in female and claws of fore leg slightly
shorter than fifth tarsomere ; R, , open or closed with 1 or 2 small basal setae on
upper surface ; arista thickened to near its tip, long and reaching beyond the vibrissae ;
orbital bristles clearly developed ; frons not protruded ; parafacial rather broad with
short hairs or setae or rarely bare ; propleura may be with black hairs or without
hairs ; eyes hairy or bare ; abdomen without translucent yellowish red lateral places
but often with protruding terminalia.

Discussion : This is a rather well defined genus and Zumpt (1952) united two
genera Lamprometopia Macquart, 1846 and Senotainia Macquart, 1946 but Senotainia
has ‘page-priority over Lamprometopia and the former is used by most authors. Verves
(1989d) was of the opinion that these two genera are quite different and placed them
under the tribe Miltogrammatini. This genus has been divided into three subgenera :
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Senotainia Macquart, 1846, Sphixapata Rondani, 1859 and Chaetometopia Malloch,
1930 and only the last two subgenera are available here. A total of 5 species have
been reported from India.

Biology : The adult flies of this genus frequent sandy areas and they are probably
all parasitic in the nests of fossorial wasps-Bicyrtes sp. The genus has been recorded
from nests of Sphecidae and Apidae where the larvae also develop. Descriptions of
the larvae of some species have been reported by Thompson (1921) and Allen (1926).

Distribution : This genus is widely distributed in all Zoogeographical regions except
the Oceania. Only 1 species occurs in the Australasian region.

Key to subgenera

1. Propleura without black hairs except in few cases; R, , open; hind tibia with
apical posterodorsal bristles.................ccooviiiiiiiiii, Sphixapata Randani

Propleura with black hairs ; R, , closed ; hind tibia without apical posterodorsal
bristles. . ..ooiii i, Chaetometopia Malloch

Subgenus Sphixapata Rondani, 1859
1859. Sphixapata Rondani, Dipt. ital. prodr., 3 : 225.

Type species : Sphixapata albifrons Rondani, 1859.

Morphology : Submentum short, its length about three to four times than its
width ; propleura without black hairs; parafacial bare or with sparse very short
hairs ; hind tibia with apical posterodorsal bristles ; frons not protruding but narrowed
anteriorly ; frontal bristles moderately developed ; vibrissae well developed ; orbital
bristles 3 pairs, 1 proclinate and 1 reclinate.

This is a rather small subgenus and Verves (1986) reported 8 species from the
Palaearctic region. Only 2 species have been reported from India, and a total of 4
species are present in this area.

This subgenus is distributed in the Palaearctic, Oriental and Afrotropical regions.

Key to species

1. Third antennal segment more than one and a half times that of the

=110 o 1o U Pt 2

Third antennal segment less than one and a half times that of the

R T=10) 1 1o P PPN anamalaica Verves
2. Abdomen with well defined Spots.........ccceviviiiiiiiiiiiii 3

Abdomen with ill-defined spots.............coooviiiiiiin, albifrons (Rondani)
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3. Parafacial with few short hairs ; frontal bristles few ; thorax with elongated median
19 0] o 11 T PSRRI himalayica Rohdendorf

Parafacial with many short hairs ; frontal bristles many ; thorax with T-shaped
) 0 § 0= T PP .nepalica Rohdendrof

4. Senotainia (Sphixapata) anamalaica Verves
(Figs. 45-53)

1988. Senotainia (Sphixapata) anamalaica Verves, Vest. Zool., 3 : 11.
Male : Body length 5.0-6.6 mm.

Head : Blackish grey with silvery pollen ; width of frons 0.45 that of one eye and
frons not projecting forwards ; frontal vitta black and 1.5 — 1.7 times that of the frons
in middle and gradually narrowed anteriorly ; parafrontal and parafacial silvery grey-
yellowish, bare and width of parafacial at face level with base of antennae 0.28 times
that of one eye width ; antennae greyish-black and widened at the tip ; third antennal
segment 1.2 — 1.3 times that of the second ; arista bare, elongated and thickened up
to basal 0.35; facial ridge bare; vibrissae very short, vibrissal angle appreciably
above the mouth margin ; subvibrissal bristles 5 ; frontal bristles 7-9 and reaching
up to about the antennal base, anterior 3 proclinate and posterior 2 shorter and
reclinate ; orbital bristles 3, 1 proclinate and 2 reclinate ; gena silvery-greyish yellow ;
post gena black with short blackish hairs ; inner vertical bristle well developed, outer
vertical short épnd shorter than twice that of inner vertical, post vertical very short,
shorter than postocellar and about half of outer vertical; ocellar region brownish
with few short hairs and a pair of proclinate bristles ; ocellar bristles longer than
posterior frontal bristle ; a row of postocular setae, rest of the area with short greyish
hairs ; palpi yellowish ; proboscis short and black.

Thorax : Greyish with deep greyish yellow pollen and five narrow longitudinal
dark stripes before suture, behind of which the lateral stripes well developed and the
middle stripes ill-defined ; lateral surface of thorax with contrast black spots; ac
2-3+2-3 (strong); dc 1-2+3; ia 1+3 (only presutural pairs strong); 2 3; ph 1;
np2;pa2;sa2;stl+l;mpl5; hpl 5-8; propleura bare ; scutellum blackish at the
sides and with a pair of apicoscutellar, 2 pairs of lateroscutellar and 3 pairs of short
discoscutellar bristles.

Wings : Hyaline with brown veins ; R, bare ; R, , with 1-2 short setae on dorsal
surface of basal node qf r—m and 1 short setae on ventral surface of basal node of R,;;
R,.. open; fifth costal segment slightly longer than the third, the former with short
spines along more than basal one-third of its anterior margin ; costal spines short ;
epaulet black ; basicostal scale yellowish ; squama greyish-white ; halter greyish ;

bend of m with straight angled but without process ; t, short and straight.
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Figs. 45-53 : Senotainia (Sphixapata) anamalaica Verves. 45, Head & (lateral view); 46, Head
3 (frontal view); 47, Thorax (dorsal view); 48, Abdomen (dorsal view); 49, Fore
tarsus (dorsal view); 50, Inner and outer forceps (lateral view); 51, Inner and
outer forceps (posterior view); 52, Fifth sternite; 53, Penis (lateral view).

Legs : Black ; fore femur with a pair of rows of bristles along posterodorsal surface
and a row of bristles along posterior margin of ventral surface ; fore tibia with 2
bristles apart medially on posterodorsal surface; mid femur with 2 bristles on
posterodorsal surface on distal end, a row of bristles with few short setae along
posteroventral surface and 1 bristle with few short setae along anterodorsal surface ;
mid tibia with 1 bristle on anterodorsal surface on one-third of distal end and 2
bristles spart on posterodorsal surface medially ; hind femur with a row of bristles
along anterodorsal surface, 2 bristles basally each on anteroventral and posteroventral
surfaces and 1 bristle terminally on anteroventral surface ; hind tibia with a row of
bristles along anterodorsal surface and 1 bristle each on anteroventral and
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posterodorsal surfaces on basal three-fifths ; claws and pulvilli long, claws 1.3 of fifth
tarsomere, first tarsomere slightly greater than total of two to third tarsomeres.

Abdomen : Conical, greyish with a wide median and 2 short lateral spots on second,
third and fourth tergites, fifth with 3 short spots terminally, second without median
but with 3 lateral marginal bristles, fourth and fifth each with a row of marginal
bristles ; sternites first to fourth with short hairs basally and long bristle-like hairs
terminally ; fifth sternite cup-shaped with few short hairs ; genital segments black,
big and with deep grey pollen ; inner and outer forceps slightly curved ; anterior
paramere wide medially and gradually tapering ; posterior paramere sharply pointed
apically with 1 long hair ; paraphallus wide at the middle and blunt at end.

Female : Unknown.

Material examined : Holotype G, India : Anamalai Hills; Cinchona, ix. 1956, P.S.
Nathan ; Paratype G, same data as Holotype.

Discussion on species : This species is similar to S. (Sphixapata) albifrons (Rondani)
but may be distinguished from it by the round structure of apical part of paraphallus,
silvery grey yellowish colour of frons and gena, light yellow pollen on the body and
the absence of process of vein m in wings. Pape (1992) (personal communication)
informed that this species might be identical to S. albifrons, but after studying the
type specimen the author is confident that this species is quite separable from S.
albifrons by the bare and wide parafacial, less developed vibrissae, more elongated
and fewer frontal bristles. Moreover, the abdominal spot pattern, structure of fifth
sternite and narrowed frons in this species are quite distinctive.

Biology : Nothing is known regarding the biology of the species.
Distribution : India ; TN, Anamalai Hills (Cinchona).
Type deposited : Holotype G, ZML, studied.

Discussion on type : The author studied the type and found that the head, right
fore and mid legs are missing in the Holotype. Otherwise, the condition of the Holotypé
and Paratype are good. Genitalia of Holotype have been pulled out and are attached
to the abdomen of the specimen.

5. Senotainia (Sphixapata) albifrons (Rondani)
(Figs. 54-62)

1859. Sphixapata albifrons Rondani Dipt. ital. prodr., 3 : 225.
1986. Senotainia (Sphixapata) albifrons : Verves, Cat. Palae. Dipt., 3 : 65.
1987. Senotainia albifrons : Pape, Fauna ent. scand., 19 : 43.

Male : Body length 4.3-{8.5 mm.

Head : Blackish-brown with silvery pollen and frons slightly projecting forwards ;
frons widened uniformly and width of frons 0.40 - 0.45 that of one eye ; frontal vitta
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Figs. 54-62 : Senotainia (Sphixapata) albifrons (Rondani). 54, Head & (lateral view); 55,

Head @ (frontal view); 56, Thorax (dorsal view); 57, Abdomen (dorsal view); 58,

Fore tarsus (dorsal view); 59, Inner and outer forceps (lateral view); 60, Inner

and outer forceps (posterior view); 61, Fifth sternite; 62, Penis (lateral view).
black in dorsal view and more silvery grey in anterior view and its width in the
middle 1.3 times that of each parafrontal ; parafrontal and parafacial blackish-grey
and covered with fine hairs ; parafacial silvery pollen with few short scattered hairs
and its width at face level with base of antennae 0.18-0.20 times that of one eye
width ; antennae black, slightly reddish on apical part of second segment, third segment
about twice that of second ; arista bare, elongated and thickened up to basal 0.4;
facial ridge silvery black with 4 short bristles above the lower eye margin ; vibrissae
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short with 8-9 subvibrissal bristles ; frontal bristles 11 and reaching up to about the
base of antennae, posterior 2 reclinate, anterior 6 proclinate ; orbital bristles 3, 2
proclinate and 1 reclinate ; gena black, silvery pollen and with short black hairs ; post
gena black with short bristles ; inner vertical bristle well developed, outer vertical
short and about one-third that of inner vertical, post vertical shorter than postocellar
and about two-thirds the outer vertical ; ocellar region black with few short hairs and
a pair of proclinate orbital bristles ; ocellar bristle greater than last frontal bristle ;
a row of postocular setae, rest of the area with short greyish hairs ; palpi yellow ;
proboscis black and medium in length.

Thorax : Dark in colour, grey dusted pollen and with three median slender stripes
and two lateral spots before suture and three indistinct median and two lateral spots
after suture ; ac 343 ; dc 2-3+3;ia 1+4-5;ps 1; h 2-3; ph 3; np 2; pa 3; sa 3+2;
st 1+1; mpl 6; hpl 6; propleura bare with grey dusted ; scutellum slightly grey
dusted with indistinct lateral spots and a pair of lateroscutellar, a pair of apicoscutellar
and a pair of short discoscutellar bristles.

Wings : Hyaline with brown veins; R, bare; R, . with a row of 1-2 short setae
located dorsally on basal node to r-m and 1-2 short setae on ventral surface of basal
node of R, ; R, . open; fifth costal segment one and half times that of the third, the
former with short spines along more than basal half of its anterior margin ; costal
spines short ; epaulet black ; basicostal scale yellow ; squama white ; halter yellowish ;

bend of m forwards and at right angle ; t slightly curved.

Legs : Black ; fore femur with a pair of rows of bristles along posterodorsal surface
and a row of bristles along posterior margin of ventral surface ; fore tibia with 2
bristles apart on posterodorsal surface on distal half ; mid femur with a row of short
and 1 long bristles along basal half of anterodorsal surface, 1 bristle on posterodorsal
surface distally and a row of 2-3 short hair-like bristles along basal half of
anteroventral surface and a row of short spines each along distal half of anteroventral
and posteroventral surfaces; mid tibia with 1 bristle each on anterodorsal and
posterodorsal surfaces on distal end and 2 bristles medially apart on posterodorsal
surface ; hind femur with a row of bristles along anterodorsal surface and 2 short and
1-2 long bristles along anteroventral surface ; hind tibia with a row of bristles each
along anterodorsal and posterodorsal surfaces on distal one-third ; claws and pulvilli
long, claws 1.2 of fifth tarsomere ; first tarsomere slightly longer than total of two to
third tarsomeres, fifth 1.3 of the fourth tarsomere.

Abdomen : Dark in colour with grey dusted ; second tergite dark, third with ill-
defined median and 2 lateral spots, the median spot fused posteriorly with lateral
spots but without median marginal bristles, fourth with similar spots but very poorly
defined ; second tergite. with a pair of median and 3 lateral marginal bristles, third
with a pair of short median and 3-4 lateral marginal bristles, fourth and fifth each
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with a row of marginal bristles ; sternites second to third each with long fine bristles
on hind margin ; fifth sternite v-shaped with 2 hairs apically ; male genitalia dark in
colour, not elongated and often visible in lateral view; inner and outer forceps
moderately broad but strongly pointed ; anterior paramere broad with serrate on
dorsal margin ; posterior paramere short, curved and pointed apically ; paraphallus
with distinct hump on dorsal part.

Female : Colour of the body variable but more grey than the male ; abdominal
spots sometimes absent.

Material examined : 1 @, Sri Lanka : Rat. Dist. ; Sinharaja Forest (Weddagala), 18-
21. vi. 1976, K.V. Krombein, P.B. Karunaratne and S. Karunaratne (Dep. in USNM).

Discussion on species : This species may be distinguished from S. (Sphixapata)
anamalaica Verves by the colour of parafrontal and parafacial and by the structure
of frontal vitta which is parallel in S. albifrons but gradually narrowed in S.
anamalaica and also by the structures of fifth sternite and paraphallus. Moreover,
the thoracic and abdominal spot patterns in this species are quite distinguishable
from other species of this genus.

Biology : Verves (1979b) reported the larvae from the nests of Sphex leuconotus,
Sphex subtruncatus (Sphecidae), Prionnyx pollens (Sphecidae) and Philanthus
triangulum (Philanthidae).

Distribution : India ; JK (Tangmarg) ; SL (several localities) ; Afghanistan ; Algeria ;
Armenia; Austria ; Azerbaijan; Botswana ; Bulgaria; China ; Czech Republic;
Denmark ; Egypt ; Finland ; France ; Germany ; Greece ; Great Britain ; Hungary ;
Italy ; Japan ; Kazakhstan ; Kenya ; Kyrgyzstan ; Lithuania ; Moldova ; Mongolia ;
Nigeria ; North Korea ; Poland ; Romania ; Russia ; Saudi Arabia ; Slovakia ; South
Africa ; Spain; St. Helena; Sweden ; Taiwan ; Tajikistan; Tanzania ; Tunisia;
Turkmenistan ; Ukraine ; Uzbekistan; West Siberia; Yugoslavia ; Zaire and
Zimbabwe.

Type deposited : Lectotype &', MZLS, not examined.

Discussion on type: According to Pape (1988) the type location is erroneously
given as Vienna by Townsend (1938) probably caused by a confusion with the type-
designation of Sphixapata Rondani ( = Senotainia Macquart) by Brauer and
Bergenstamm (1889). Pape also labelled 4 male and 2 female specimens present in
Mouseo Zoologico de “La Specola” as Paralectotypes which were identified as Amobia
signata (Meigen). Dear (1980) placed this species under the genus Senotainia and
synonymized this genus with Sphixapata.

6. Senotainia (Sphixapata) himalayica Rohdendorf
(Figs. 63-67)

1966. Senotainia (Sphixapata) himalayica Rohdendorf, Bull. Br. Mus. nat. Hist. (Ent.), B, 17
(10) : 461.
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1977. Senotainia himalayica : Lopes, Kano, Shinonaga and Kurahashi, Cat. Dipt. Orient.
Region, 3 : 558.

Male : Body length 4.0 mm.

Head : Dark with silvery pollen ; eyes black ; width of frons about 0.40 that of one
eye and frons not projecting forwards ; frontal vitta pale brown, almost yellow with
yellow dusting and its width about twice that of each parafrontal ; parafrontal black,
almost bare and with short black hairs in front ; parafacial black with few short hairs
and its width at face level with base of antennae about 0.25 times that of one eye
width ; antennae moderate in size, apical part of second antennal segment reddish-
brown, third segment black and 2.6 times that of the second ; arista elongated, straight,
thickened up to 0.4 and with short sparse hairs; facial ridge black with 2 short
bristles ; vibrissae well developed and almost equal to arista ; vibrissal angle slightly
developed with 6 supravibrissal bristles ; frontal bristles 7 and extending up to base
of antennae, posterior 2 reclinate, anterior 3 proclinate ; orbital bristles 3, 2 proclinate
and 1 reclinate ; gena greyish with short black spines ; post gena slightly grey with

Figs. 63-67 : Senotainia (Sphixapata) himalayica Rohdendorf. 63, Head J (lateral view); 64,
Head @ (frontal view); 65, Thorax (dorsal view); 66, Abdomen (dorsal view); 67,
Fore tarsus (dorsal view).



NANDI : DIPTERA : SARCOPHAGIDAE 33

greyish hairs ; outer vertical bristle long, inner vertical twice as long as the outer
vertical, post vertical very short, shorter than postocellar and about two-fifths that
of outer vertical ; ocellar region black with few short hairs and a pair of proclinate
ocellar bristles, ocellar bristles less than inner vertical ; a row of regular postocular
setae besides postocular cilia, rest of the area with greyish hairs ; palpi moderately
long and greyish at tip ; proboscis short and black.

Thorax : Dark in colour, densely dusted and with three elongated median stripes
and 2 lateral spots before suture, the median stripe broader and darker than the
other stripes, behind the suture with 1 median stripe which reaches up to scutellum
and lateral spots reach up to level of two-thirds of mesonotum ; ac 2-3+2 (only
posterior pair strong); dc 2+3 (strong); ia 1+1; ps 1; A 3 (1 short); ph 3 (1 short);
np 2;pa 3;sa2;st1+1; mpl 4; hpl 6; propleura bare ; lateral part of scutellum
deep black and with a pair of apicoscutellar, 2 pairs of lateroscutellar and a pair of
short discoscutellar bristles.

Wings : Hyaline with brown veins; R bare; R, , with a row of setae along basal
half of basal node to r-m but without setae on ventral surface of basal node of R, , ;
R, , open; fifth costal segment equal to the third, the former with short spines along
basal half of its anterior margin ; costal spines short ; epaulet black ; basicostal scale
whitish with slightly yellow tinge ; squama milky white ; halter brownish ; bend of m

130°; t straight.

Legs : Black ; fore femur with a pair of rows of bristles along posterodorsal surface
and a row of bristles along posterior margin of ventral surface; fore tibia with 2
bristles apart on posterodorsal surface on distal two-thirds ; mid femur with 1 bristle
medially on anterolateral surface, 2 bristles distally on posterodorsal surface, a row
of short setae with 2 long bristles along posteroventral surface and a row of setae
along distal half of anteroventral surface ; mid tibia with 1 bristle each on anteroventral
and posteroventral surfaces on distal one-third and 2 bristles apart on posterolateral
surface on distal half ; hind femur with a row of bristles along posterodorsal surface
and 1 bristle each on posteroventral and anterodorsal surfaces on distal two-fifths ;
hind tibia with a row of bristles along posterodorsal surface and 1 bristle each on
posteroventral and posterodorsal surfaces on distal two-fifths, claws greater than
fifth tarsomere and fifth tarsomere about two and half times that of first tarsomere.

Abdomen : Dark in colour, egg-shaped, blunt at apex and only the border of sclerites
pale and yellowish ; second tergite almost completely black, third and fourth each
with well developed median and 2 poorly developed lateral spots, fifth with poorly
defined 3 spots, second tergite without median but with 3 lateral marginal bristles,
third with a pair of short median and 4 lateral marginal bristles, fourth and fifth
each with a complete row of long and strong marginal bristles ; sternites second and
third with erect bristles and first and fourth with a pair of long bristles on posterior
margin ; genitalia pale dusted and moderate in size.



34 FAUNA OF INDIA AND THE ADJACENT COUNTRIES

Female : Almost similar to male but here frons and face narrower ; body colour
pale; frons about equal to 0.23 of head width; abdominal spots on fifth tergite
absent.

Material examined : Holotype G, East Nepal : Taplejung Dist. ; Sangu, 1, 830 m,
9.x.1961, R.L. Coe.

Discussion on species : According to Rohdendorf (1966) this is an interesting species
due to its small size, well developed abdominal spot pattern, bare propleura and long
third antennal segment. This species differs from S. (Sphixapata) nepalica Rohdendorf
by the colour of frontal vitta, eye, well developed frontal bristles, long proboscis and
hairy parafacial and also from S. anamalaica Verves by the colour of eye, frontal
vitta and abdominal spot pattern.

Biology : Collected from mixed vegetation on stream.
Distribution : Ne; Sangu.
Type deposited : Holotype &, BMNH, studied.

Discussion on type : The type is in good condition and the male genitalia were not
dissected out.

7. Senotainia (Sphixapata) nepalica Rohdendorf
(Figs. 68-72)

1966. Senotainia (Sphixapata) nepalica Rohdendorf, Bull. Br. Mus. nat. Hist. (Ent.), B, 17
(10) : 460.

1977. Senotainia nepalica : Lopes, Kano, Shinonaga and Kurahashi, Cat. Dipt. Orient. Region,
3 : 558.

Male : Body length 6.1 mm.

Head : Dark in c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>