VTN

Y

o a L ¢ A
;ii)ﬂmi poalal ASTV. (2554). qnwmmﬂi:‘ljnur’fﬂiyw1iummﬂs:wnwmmm.

http://www.manager.co.th/Local/V iewNews.aspx?NewsID=9540000083509. 7 N 54.

@

@ = a o L a 1 @ <
anvwn SIALRFTGER (2519). fniﬁﬂ'ﬂ'l'ﬂ'l\ﬁﬁ)‘lgﬂill’lﬁ'lu‘llﬂ@ﬂ'.]iu‘lfuﬂﬂﬂlﬁﬂﬂ ﬁﬂﬂ'ﬂ ANINALLAS

U

a a v a a @ d
a3, mumwuﬁmymm’dﬂ%{umumma, YN NINYIAUNHATTAT.

o d v d a a o @ d o w a o o
BIUIAU INNIAU. (2553). ﬂa’JYIU']V]'Nﬂ‘WuWV]ULlazﬁﬂ’llﬁ‘n’lﬂ. MUNWUWITUALKS. 268

v
YU

v d v d a a a L ¥ g @ Y a
pyasaml mwSmi uazaviin yaufia. (2552). msfAnptinmInevesTuiny s arays.

MIATIVYUNIINGIAUI AN 12 (1) : 11-21.

Amaud, P. (1956). The heleid genus Culicoides in Japan, Korea and Ryukyu Islands.

Microentomology. 21(3), 84-207.

Abella, A. J., Mauel, M., Cariaso, B. & Kamiya, M. (1994). Abundance and Prevalence of
Culicoides (Diptera: Ceratopogonidae) on Some Philippine Chicken Farms. J. Med. Ent. 31

(1), 45-48.

Agboladae, O. M. Akinboye, D.O. Olateju, T.M. Ayanbiyi, O.A. Kuloyao, O.0. & Fenuga, O. 0.
(2006). Biting of anthropophilic Culicoides fulvithorax, a vector of Mansonella perstans in

Nigeria. Korean Journal of Parz;sitology. 44 (1), 67-72.

Allan, S.A., Day, J.F. & Edman, J.D. (1987). Visual ecology of Biting flies. Ann. Rev. Entomol.

32,297-316.

Allingham, P.G. (1991). Effect of Temperature on late immature Stages of Culicoides brevitarsis

(Diptera: Ceratopogonidae) . J. Med. Ent. 28 (6), 877-881.

Andrew,K.G., Lindsay, S.W., Eonfalonieri, U.E. & Patz. J.A. (2000). Climate change and vector-
borne disease: a regional analysis. Bulletin of the World Health Organization. 78 (9) :

1136-1147.



63

Aussel, P.J. & Linley, J.R. (1993). Activity of Culicoides furens Larvae (Diptera:

Ceratopogonidae) as related to light and nutritional state. J. Med. Ent. 30 (5), 878-882.

Ba, E. C. (2002). Bionomics of Culicoides molestus ( Diptera: Ceratopogonidae): A pest biting

midge on the gold coast. Master of philosophy, Griffith University. 276.

Biblingmayer, W.L. (1961). Field Activity Studies of Adult Culicoides furens. Annu.

Entomol.Soc. Amer. 54, 149-164.

Bishop, A.L. , Mckenzie, H.J., Barchia, .M., & Spohr, L.J. (2000). Moon phase and other factors
affecting light trap catches of Culicoides brevitarsis Kieffer (Diptera: Ceratopogonidae).

Australian Journal of Entomology. 39, 29-32.

. W orrall, R., Spohr,L.J., Mckenaie, H.J. & Barchia, .M. (2004)‘. Response of

Culicoides spp. Australian Journal of Entomology. 43, 184-188.

Blackwell, A. (2004). A morphological investigation of Culicoides spp. Biting midges ( Diptera:

Ceratopogonidae ) from the Caribbean. Journal of Vector Ecology. 29 (1),51-61.

Borkent, A. ( n.d.). Key to the genera of Adult Ceratopogonidae in Costa Rica. Retrived

November 18, 2005, from http://www. Inbio.ac.cr./papers/Ceratopogonidae/key.htm

Chanthawanich, N. (1961). Culicoides of the Bang Phra region, Thailand. Dept. of Zoology,

Chulalongkorn Uniyersity. Graduate School. (Master Thesis). 82 .

Garvin M.C. & Greiner,E.C.(2003). Ecology of Culicoides ( Diptera: Ceratopogonidae ) in
southcentral florida and experimental culicoides vectors of the avain heamatozoan

Heamorpoteus danilewskyi Kruse. J. of Wildlife Diseases., 39(1), 170-178.

Goffredo,M., Buttigieg, R., Meiswinkel, R., Delécolle, J.C. & Chircop. (2004). Entomological
surveillance for bluetongue on Malta: first report of Culicoides imicola Kieffer.Vet.Ital.,40

(3), 278-281.
Gibson,C.L.& Ascoli. (1952). The relation of Culicoides (Diptera:Heleidae) to the transmission of

Onchocera volvulus. J. Parasitol. (38), 315-20.



64

. & Meiswinkel,R.(2004). Entomological surveillance of bluetongue in Italy: methods
of capture, catch analysis and identification of Culicoides biting midge. Epidemiology and

Vectors.40 (3), 260-265.

Hagan, C. & Kettle, D.S. (1990). Habitats of Culicoides spp. in an intertidal zone of southeast

Queenland, Australia. Med. Vet. Ent. (4), 105-115.

Hilali, M., Abu-Elzein, E.T., Al-Afaleq, A. Mellor, P., Boorman, J., Alatyia, S.& Alnaeem,
A.(2003). Culicoides midges (Ceratopogonidae) in some localities of Saudi Arabia and

their veterinary significance. Veterinarski Arhiv. 73 (5), 285-294.

Hudson, J.E. (1986). Annotated list of Ceratopogonidae (Diptera) of Suriname.
Cah.ORSTOM.s é-.Ent.méd.et.Parasitol., 24 (4), 293-301.

Jamnback, H. & Watthews,T. (1963). Studies of population of adult and imatature Culicoides

sanguisuga. Annu. Entomol.Soc. Amer. (56), 728-7.

Jay, R., Dale, P.E., Sipe, N.G. & Daniels, P. (2006). Impact of Biting midges on residntail
property values in hervey bay, Queensland, Australia. Journal of the American Mosquito

Control Association, 22 (1) : 131-134.

Jones,R.H. (1961). Observation on the larval Habitats of Some North American Species of

Culicoides (Diptera: Ceratopogonidae). Annu. Entomol.Soc. Amer. (56), 702-710.

-

Jose,A.A , Mauro M., Benjamin, C. &Masao, K. (1994). Abundance and prevalence of Culicoides

(Diptera: Ceratopogonid) on some Philippine chicken farms. J. Med. Ent. 31(1), 45-48.

Kangwagye,T.N. (1973). Diurnal and nocturnal biting activity of flies (Diptera) in western
Uganda. Bull .Res. 63, 17-29.

Kardatzke, J.& Rowley,W.A.(1971). Comparison of Culicoides Larval habit and Populations in

Central lowa. Annu. Entomol.Soc. Amer. 64(1), 215-224.

Kettle,D.S. (1962). The bionomics and control of Culicoides and Leptoconops (Diptera:

Ceratopogonidae = Heleidae). Ann.Rev. Ent. 7,401-418.



65

. (1965). Biting Ceratopogonids as Vectors of Human and Animal Diseases. Acta

Trop. XXII (4), 356-362.

. (1968). The biting habits of Culicoides furens ( Poey ) and C. barbosai Wirth&
Blanton. I The 24-h cycle with a note on differences between collectors. Bull. Ent. Res. 59,

21-3]8

. (1969). The ecology and Control of Blood-sucking Ceratopogonids. Acta Trop.
XXVI(3),235-248.

Kheir, S.M. (2010). Season activity of Culicoides bahrainensis Boorman, 1989 (Diptera :

Ceratopogonidae) in Saud Arabia. Journal of King Saud University (Science) 22, 167-172.

Kline, D.L. (1986). Seasonal Abundance of Adult Culicoides spp. ( Ceratopogonidae ) in a salt
marsh in Florida, USA. J. Med. Entomol.23 (1), 16-22.

& Axtell, R.C. (1977). Distribution of Culicoides hollensis, C. furens and C.
bermudensis in relation of plant cover in a north Carolina salt marsh (Diptera:

Ceratopogonidae). J. Med. Entomol.13 (4-5), 545-552.

Kramer, W.L., Greiner, E.C.&Gibbs, E.P.J. (1985).A survey of Culicoides Midges (Diptera :
Ceratopogonidae) associated with Cattle operations in Florida, USA. J. Med.Entomol. 22

(2), 153-162.

-

(1985). Seasonal variations in population size, Fecundity and parity

rate of Culicoides insignis (Diptera: Ceratopogonidae) in Florida, USA. J. Med.Entomol.

22 (2), 163-169.

Lillie, T. H., Kline, D.L.& Hall,D.W. (1987). Diel and seasonal activity of Culicoides spp.
(Diptera : Ceratopogonidae) Near Yankeetown, Florida, Monitored with a vehicle-

mounted insect trap. J. Med. Ent. 24(4), 503-511.

Linley, J.R. (1968). Studies on the larval biology of Leptoconops becquaerti ( Kieff.) (Diptera:

Ceratopogonidae). Bull. Ent.Res.(58),1-24.



66

. (1976). Biting midges of mangrove swamps and salt-marshes (Diptera:
Ceratopogonidae ). Marine Insects (ed. By L. Cheng), pp. 335-376. North-Holland

Publishing Company, Amsterdam.

.(1985). Biting Midge. (Diptera: Ceratopogonidae) as vectors of nonviral animal

pathogens. J. Med. Ent. 22 (6), 589-599.

.& Davies, J.B. (1971). Sandflies and Tourism in Florida and the Bahamas and

Caribbean Area. J. Econ. Ent. 64 (1), 264-278.

Mellor, P.S., Boorman, J.& Baylis, M. (2000). Culicoides biting midges: Their Role as Arbovirus

Vectors. Annu.Rev. Ent. (45), 307-340.
Mordue, J.& Mordue, B. (2003). Biting midge chemical ecology. Biologist. 50 (4), 159-162.

Mushi, E.R. Cabo, R.G. Isa, J.F.W.Binta, M.G. Kapaata, R.W. & Bathuseng. 1999. Culicoides
spp. (Diptera : Ceratopogonidae) Associated with Farmed Ostriches (Struthio camelus) in

Botswana. Veterinary Research Communications. 23(3), 183-186.

Niphan, C. & Delifinado, M.D. (1967). Some Species of Leptoconops of the oriental and Pacific

Regions (Diptera, Ceratopogonidae). J. Med. Ent. 4 (3), 294-303.

Pages, N. and Monteys, V. S. i. (2005). Differentiation of Culicoides obsoletus and Culicoides
scoticus (Diptera: Ceratopogonidae) Based on Mitochondrial Cytochrome Oxidase Subunit

I. Journal of Medical Entomology 42(6):1026-1034.

Ratanaworabhan, N. (1975). An Illustrated key to the female Culicoides of Chianmai valley,

Thailand. United States Army Medical Component. South East Asia Treaty Organization. -

Bangkok Thailand.16.

Rawlings, P., Meiswinkel, R., Labuschange,K. , Welton,N. , Baylis,M.& Mellor, P.S. (2003). The
distribution and species characteristics of the Culicoides biting midge fauna of South

Africa. Ecological Entomology. 28, 559-566.



67

Reye, E.J. ( 1963 ). The Problems of Biting midges (Diptera Ceratopogonidae) in Queensland.

Entomological society of Queensland. 6.

Pages, N. and Monteys, V.S.i. (2005). Differentiation of Culicoides obsoletus and Culicoides
scoticus (Diptera : Ceratopogonidae) Based on Mitochondrial Cytochrome Oxidase Subunit

I . Journal of Medical Entomology.42(6): 1026-1030.

Purse, B.V., Mellor, P.S. Roger, D.J. Samuel, A.R., Mertens, P. P.C. and Baylis, M. ( 2005 ).
Climate change and the recent emergence of bluetongue in Europe. Microbiology. 3,171-

181.

Ronderos, M. M., Greco, N.M.& Spinelli, G.R. (2003). Diversity of Biting midge of the genus
Culicoides Latreille (Diptera: Ceratopogonidae) in the Area of the Yacyreta Dam Lake

between Argentina and Paraguay. Mem Inst Oswaldo Cruz.98 (1),19-24.

" Sasaki, H., Fujikawa,M., Toma,T. & Miyagi,l. (2004). Culicoides biting midges ( Diptera:
Ceratopogonidae ) collected at Iriomote Island, Ryukyu Archipelago, Japan and their blood

source. Med .Entomol. Zool. 55 (2), 125-127.

Service, M.W. (1971). Adult flight activities of some british Culicoides species. J. Med. Ent. 8

(5), 605-609.

Smith, H. & B.A. Mullens. (2003). Seasonal Activity, and Parity of Culicoides occidentalis
(Diptera: Ceratopogonidae) in a Coastal Southern California Salt Marsh. J. Med. Ent. 40
(3), 352-355.

Strickman, D., Robert, W. , Lawyer, P., Glick,J., Stockwell, S., & Perich, M. (1995).
Meteorological effects on the biting activity of Leptoconops americanus (Diptera:

Ceratopogonidae). J. Amer. Mosq. Cont.Asso. 11(1), 15-20.

Takken, W. Verhulst, N. Scholte, E-J. Jacob, F. Jongema, Y. Lammeren, R.V. (2008). The
phylogeny and population dynamics of Culicoides spp. different ecosystems in The

Netherlands.



68

Uslu,U. & Dik, B. (2007). Description of Breeding sites of Culicoides species (Diptera :

Ceratopogonidae) in Turkey. Parasite. 14, 173-177.

Walker, A.R. (1977). Seasonal fluation of Culicoides species (Diptera: Ceratopogonidae ) in

Kenya. Bull. Ent. Res. (67), 217-233.

Wellby, M.P., Baylis, M., Rawlings, P. & Mellor,P.S. (1996). Effect of temperate on survival and
rate of virogenesis of African horse sickness virus in Culicoides variipensis sonorensis
(Diptera: Ceratopogonidae) and its significance in relation to the epidemiology of the

disease. Bull. Ent.Res.(86), 715-720.

Wirth, W.W. & Hubert, A.A. (1989). The Culicoides of Southeast Asia

(Diptera:Ceratopogonidae) .The American Entomological Institute. 508.

Wirth, W.W., Ratanaworabhan, N.C. & Messersmith, D.H. (1977). Natural history of Plummers
Island, Maryland. XXII. Biting midges (Diptera: Ceratopogonidae). 1. Introduction and key

to genera. Proc.Bio. Soc. Washington, 90(3): 615-647.

Wittman, E.J., Mellor, P.S. & Baylis, M. (2001). Using Climate data to map the potential
distribution of Culicoides imicola (Diptera : Ceratopogonidae). Rev. sci. tech. Off. int.

Epiz. 20 (3) : 731-740.

Wongsathuaythong, S., Fuangtong, R. & Ketavan, C. (1977). Insect and Arachnid allery in

Thailand. J. Med.Assoc.Thailand . (60), 274-278.

Yanase,T., Kato, T., Kubo, T., Yoshida, K., Ohashi, M., Yamakawa, M., Miura, Y. & Tsuda, T.
(2005). Isolation of Bovine Arboviruses from Culicoides Biting Midges (Diptera :
Ceratopogonidae) in Southern Japan : 1985-2002. J. Med. Ent.42 (1), 63-67.

Yu, C-Y. &Wang, J-S. (2001). Culicoides arakawae (Diptera : Ceratopogonidae) efficiently
blood-fed and infected with Leucocytozoon calleryi through a natural membrance. 297-

303.

Zimmerman, Barker, R.H. S.J.&Jr,T. E.C. (1982). Swarming and mating behavior of a naturral

population of Culicoides variipennis ( Diptera: Ceratopogonidae ). J. Med. Ent.40 (3 ), 151-156.



69

NI1PANUIN



9(1)

10.

KEY TO THE SPECIES OF CULICOIDES OF SOUHEAST ASIA

Wing without distinct pale or dark area ...
Wing with more or less distinct pale or dark areas................cooiii
Male only; dististyle elongate, 1.5 times as long as basistyle, abruptly bent at
base, slender and straight to slightly sinuate distally; apicolateral processes of
ninth tergum-fingerlikesSomme 8. X........ ogu.. S0 . ... uncistylus n. sp.

Female; if males, dististyle gradually tapering and curving from base to tip.......

Spermathecae 2 S o e ..o P. TR

SpermathecacBut, ... . ... Wt . TIN5 kamrupi Sen and Das Gupta

Mandibular teeth vestigial; (antennal sensory pattern 3, 13-14).

creereeneeene.COPti Causey

Mandibularteeth strongand NUMETOUS .......o .. 5 s suiaisnios e v o bagionsaoin - 2o caoetines

Antenal sensory pattern 3,5,7-12 ... agas n. sp.
Amntenalisensory Paticin.Gtherwise: . . . BT .. « couve : oo Aoreuiie sgh so e ajons voniwe o Joislls

Antenal sensory pattern 3,7-10; wing with indistinct pattern ...

coronalis Lee and Reye

Antenal sensory pattern Otherwise ...............oooiiiiiiiiiiiiiiiiea
Antenal sensory pattern 3, 10,12-14 .. . ccu o s snwmens vonsoe svsmeses murrayin. sp.
Antenal sensory pattemvS, RIS or SSTAOSNISTATN . . SR, . ..o oo cannss s
Antenal sensory pattern 3,5,7,9, 11-14; male antenna with short verticils, as ixi
FEMALE oo ........... kusaiensis Tokunaga
Antenal sensory pattern 3,7,9, 11-14; male antenna with plume......................

e garciain. sp.
Second radial cell a t least partially included in a pale spot ........................
Second radial cell wholly included in a dark spot ...
Three functional spermathecae present; second radial cell very long and broad;
wing without distinct subapical palespot in cell RS (except in tenuipalpis),

although a pale mark involving all of wing tip may extend across extreme apex

10

117



il

122

13.

14.

15.

16(13)

of cell R5; thorax usually bright yellow in large part (Subgenus Trithecoides)....
Two functional spermathecae present; second radial cell, if very long, is narrow;
cell RS nearly always with a separate subapical or apical pale spot in addition to
poststigmatic pale area at tip of second radial cell; thorax usually brown with

palfaharkifig %... 0 il ... ... SRS . oo T Mg Tl e RS

Subgenus Trithecoides
Mesonotum entirely dark brown, or yellow with dark brown area on anterior

margint.. 8. . .... S 8, R e LR TR B e o

Mesonotum uniformly yellow or pale brown, or brownish only in front of

scutellumes ¥ Siunnmme—m" e R SRR I B . ... PR N ey

Mesonotum predominantly dark brown, sometimes with paler markings

Mesonotum predominantly yellow or light brown with darker areas on anterior

and hineralimargins .. .. B e e o e & oo 2i0h1e o8 s e e

Mandible with 6-8 curved teeth, distal ones largest; ducts of all three

spermathecae joined at ONe POINt .......coeeernirieieiiieieiiiiiiiiiii e

Mandible with 10-15 small subequal triangular teeth; ducts of the two small

spermathecae joined before duct of large one................ooi

Spermathecae unequal, with large, unsclerotized entrances to the ducts; palpal

ratio less than 3.0; hindtibial comb with 4 spines; small species, wing 1.0 mm

Spermathecaé subequal, pyriform, with slender sclerotized necks; third palpal
segment slender, palpal ratio 4.4; large species, large species, wing 1.5 mm
long; hindtibial comb with 5 spines............... tenuipalpis Wirth and Hubert
Win-g tip broadly pale, with extensive pale areas between veins; mesonotum
dark brown with small contrasting yellow areas near lateral margin and on disc
............................................................................ nanpui Howarth
Wing darker, with indistinct narrow pale apex; mesonotum brown..................

............................................................................. macfiei Causey

11

50

12

27

13

20

14

16

15



17

18

19 (16)

20 (12)

21

22

Halter dark; forefemure dark distally or with rather indistinct pale band.......... 19

Dark brown of mesonotum and light brown of upper pleuron abruptly meeting in
a straight line laterally; antennal sensory pattern 3,11-15; (male parameres
slendeB)Faf. ... .. BN B elbeli Wirth and Hubert
Brown marking on mesonotum fading into light brown pleuron laterally;

usually with darker brown margins on humeral angles ....................cooonne 18

Female antennal sensory pattern 3, 13-15; male parameres slender
<veveeeee-..tamada Howarth
Female antennal sensory pattern 3,11-15; male parameres massive tips recurved
veereseeeeee-hinnoi Howarth
Forefemur dark distally; antennal ratio 1.02-1.09 ; sensory pattern 3, 11-15; 12
-15 mandibular teeth; palpal ratio 2.5-3.0; pale spot over second radial cell
poorly contrasting ..............cooeiiiiaiiiianen sarawakensis Wirth and Hubert
Forefemur with indistinct subapical pale band; antennal ratio 1.11 — 1.19;
sensory pattern 3, (12), 13-15; 11-12 mandibular teeth; palpal ratio 2.1-2.2 ;
pale spot over second radial cell poorly contrasting ................oooniies
.......................................................................... raripalpis Smith

Three subequal pyriform spermathecae with narrow sclerotized entrances to

One large and 2 small spermathecae with wide entrances to ducts .................. 23

-~

Mandible with 8-9 large recurved teeth; palpal ratio greater than 4; epi- and
hypopharynx normal ..... ... swese . ... . SRt . SSEEL ; eons paksongi Howatth
Mandible with 12-23 teeth palpal ratio 3.0 or less; epi- and hypopharynx greatly
expanded .....ososiesoss dRe o vn EREERR vos s o BRI < v o <t s s = A+ 55 pb)

Mandible with 12-15 large teeth, proximal ones largest; palpus very short,
palpal ratio about 2; female tarsal claws bifid; parasitic on mosquitoes
......................................................................... anophelis Edwards
Mandible with 19-23 large teeth, apical tooth large and separated from series of
small triangular teeth, 4-5 proximal teeth very short, spinelike and directed
distad; palpal ratio about 3 ; female tarsal claws simple

.......................................................... paraflavescens Wirth and Hubert



23

24

25

26

21

28

29

30 (28)

Mandible with 7 strong teeth, distal ones largest; hindfemur entirely dark

weeereeee.parahumeralis n. sp.

Mandible with 10-17 small, subequal, triangular teeth ...........................

Hind femur with apical third pale; tip of wing bfoadly pale; spermathecae
sausage-shaped, almost twice as long as wide; (halter pale; antennal sensory
pattern 3t 1 1ZTS)F. .. ... N, ol (... e 8 allantothecus n. sp.
Hindfemur dark or with indistinct subapical pale band; tip of wing narrowly

pale; spermathecae not sausage-shaped ...

Halter infuscated; (hindfemur entirely dark; antennal sensory pattern 3, 11-
1'5). 1. o K. SRS, . ... B ... oW SN . el ... S g ertzl Causey,

Halter pale:...... 0. /89, . SO ool N ... RN

Antennal sensory pattern 3, 13-15; male parameres slender

tamada Howarth

Antennal sensory pattern 3, 11-15; male parameres massive, tips recurved

hinnoi Howarth

Mandible with 8 large curving teeth, proximal onés slightly larger; (parasitic on
mosquitoes; femora banded; wing with pale spot covering second radial cell

nearly:to base. M. .. CWEER B N NN 5. baisasi Wirth and Hubert

Mandible with teeth small and uniform or distal ones larger ........................

Thorax and legs entirely yellow or pale brown ...............oooo

Thorax or legsimarkediwithibrownl. . ... SESe SuEnaim . SRR o coen o e

Thorax and legs entirely yellow; mandible with 9 very large. rakelike teeth,
lacinia also strongly developed and rakelike; sperr;qathecae ovoid with slender
NECKS wiioiesnmnsmn sunons ve ML SO .. NS acanthostomus n. sp.
Thorax pale brown, legs with narrow apices of femora and tibiae pale brown;
mandible with 7 short, broad, recurved teeth lacinia normal; spermathecae

elongate with globular spices without slender necks

pendleburyin. sp.

Mandible with vestigial teeth; proboscis and palpus very short

manikumari n. sp.

24

25

26

28

29
30



31

32

33

34

35

36

37 (34)

38

Mandible with well-developed teeth; proboscis and palpus normal .................

Mandible with 21-24 teeth; spermathecae subequal and pyriform with short
sclerotized necks and small openings to the ducts; hindfemur with broad pale
band, apex narrowly infuscated ; wing pale —streaked, the apex not pale ;
scutellum pale brown ..............cccoieiiiiiiieiiinieenene...... flavescens Mafie
Mandible with 7-16 teeth; spermathecae unequal, the opening to the ducts large

(except in nyungnoi Howarth) ............ 0 oo e i tiniiin s s ot feve sinns

Mandible with 7-8 large curved teeth, distal ones usually largest ...................

Mandible with 10-16 small, subequal, triangular teeth ........................o.

Three subequal pyriformspermathecae with short, narrow, sclerotized neck

nyungnoi Howarth

Spermathecae withtwide;openingfto ductf....... & ......qu 8 ... B X ...

Postscutellum dark brown; halter pale ordark ...

Postscutellum yellowish, rarely tinged with pale brown; halter dark; hindfemur

with broad apical’onstubapical pale bandB¥:......... Mt S o . 06 N ¥

All knees l;roadly pale ™., "Wy HINE g tomai Howarth
Hindfemugiwith distinctidarksapex :......scovouemm BL . W o o0 .

Hindfemur dark to apex or rarely with narrow pale Asubapical band; halter
usually dark; wing mostly dark, second radial cell only partly in a pale spot,
which barely reaches media narrowly ........... palpifer Das Gupta and Ghosh
Hindfemur w;th broad subapical pale band; halter pale; wing mostly pale,

second radial cell almost completely in a pale spot, which crosses media broadly

ruqulithecus n. sp.

Third palpal segment long, cylindrical, palpal ratio 3.4-4.2
........................................................................ cylndripalpis n. sp.

Third palpal segment shorter, and at least slightly broadened toward distal third

Foreknee pale; hindfemur pale to knee; larger species, wing 1.08 mm long;
antennal ratio 1.16; large spermatheca shorter, rugulose

luteolus n. sp.

32
33
39

34

35

37

36

38



39 (32)

40

41

42

43

44

45

46 (39)

47

48

Fore-and hindfemora usually with knees darked; smaller species, wing 0.94 m
long; antennal ratio 0.99; large spermatheca longer, not rugulose
......................................................................... subpalpifer n. sp.
Hindfemur with apical or subapical pale band ..............c.ooo

Hindfemur dark 0 @peX ........o.euiiiiuiiiiiiiii i

Halteizdark . .. ... i ot . M T W A
Halter pale or slightly infuscated ..............cooiiiiii
Wing largely pale on proximal half, apex dark; mesonotum brownish on
posterior portion next to scutellum ...................... albibasis Wirth and Hubert
Wing not paler on proximal half, apex narrowly pale; mesonotum uniformly
yellawWiBIT™. . ... s .« -« - - .- DR SRR . o .o 5 oo SRR =+ gouldi n. sp.
Scutellum yellow & caof® S e st e en s tsidie sannnetlonen s ves Seitiinn s vnvanes s dais vave
ScutellumidarkibToOWnFmEE. ... .. B . ool P . Bl oo, TR AL e Y o
Spermathecae subequal, elongate, usually sausage-shaped; wing extensively

pale” oo B W e R triallantionis Howarth

subspherical; wing not extensively pale .........................flavisutellaris n. sp.
Hindfemur with subapical pale band covering almost half of femur wing tip
indistinctly pale; antennal sensory pattern 3, 13-15 ...........parabarnetti n. sp.
Hindfemur with narrow subapical pale band; pale area at wing tip broad and

distinct; antennal sensoryﬁpattem 3, 1155 i ... b vouenwns e
Postigmatic pale spot in cell RS covering distal 2/3 of second radial cell;
subapical pale band on hindfemur prominent ...........barnetti Wirth and Hubert
Postigmatic pale spot in cell RS covering less than distal half of second radial
cell; pale band on hindfemur less distinct ............................huberti Howarth
Antennal sensory pattern 3, 13-15 ..o
Antennalisensory pattern 3 SIS T ............. S8 .
Wing tip broadly pale .................cc.ccoociiiiiiicinennen...... . fordae n. sp.
Wing tip slightly pale only in apices of cells RS and M1..........tamada Howarth

Spermathecae saclike, broadest at apical third; wing tip dark; (midknee pale)

40
46
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42
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49

50

51

52

53

............................................................................ dungnensis n. sp.

Spermathecae not saclike; largest one broadest at basal third; wing tip usually

narrowly to broadly pale .........oooiiiiiiiiiii e

Disc of wing without pale spots behind medial fork; antenna and proboscis
shorter, antennal ratio 0.93; palpal ratio 2.5; P/H ratio 0.64; male parameres and

apicolateral processes on ninth tergum shorter

Disc of wing with large pale spot in cell M2 behind medial fork; antenna and
proboscis longer, antennal ratio 1.03; palpal ratio 3.0; P/H ratio 0.68; male
parameres and apicolateral processes on ninth tergum longer
......................................................................... laoensis Howarth
Distal pale spot (or second, if 3 are present) in cell RS usually transverse,
sometimes round, but never extending to near apex of cell R5; pale marking

distinct .= ¥ 0 CHSE N M S B SGW BRSO et

Distal pale spot in cell RS extending to apex of cell and usually longitudinally

elongated, or pale spots very indistinct ...........o.oeiiiiiiiiiiiiiiiiii

Three distinct pale spots in each of cells RS and M1; second radial cell short
....................................................................... hui Wirth and Hubert

Not more than 2 pale spots in each of cells RS and M1 (not counting any

division of the poststigmatic pale spot in cell RS into 2 separate pale spots)

Wing with a separate pale spot overlapping midportion of vein M1, no pale spot
stradding midportion of vein M1; 1 radial cell present, pale only at extreme

apex (Group uncertain) oui. . ssssssses sossn smean sansdiliotans ssatssesss sLEaRTI a7 <50 0ss

Wing without a separate pale spot overlapping or lying just in front of
midportion of vein M1; with or without a large pale spot straddling midportion

of veiniM2:l or 2. radial celiSIE ... B0 ... . 0 oo M M R .

Pale spot stradding midportion of vein M1; third palpal segment with sensilla
scattered on entire length ; palpal ratio 3.2

logipalpis Delfinado

49

51

93

52

53

54



54

55

56

57

58

59

60

Pale spot lies on anterior side of midportion of vein M1; third palpal segment
with sensilla scattered on distal half, palpal ratio 5.0 ...
...................................................................... perakensis Kitaoka

Wing with a large pale spot stradding midportion of vein M2.
................................................................................................ 55
Wing without pale spot straddling midportion of vein M2; (second radial cell

short and broad; anal cell with longitudinal pale streak and pale spots or

Orientalis Group pattern, antennal segment cylindrical as in Orientalis Group)
(Subgenus Avaritia) ............cccceeeeeeeueceaieeieiiinanannnn. . jacobsoni Macfie

Wing with 2 radial cells in female ... 56

Wing with 1 radial cell in female (Subgenus Haemophoructus)i ... .. s see e 80
Wing with proximal part of vein Cul pale-marginated on both side; second

radial cell very short (Subgenus Avaritia) ..................... boophagus Macfie

Wing with vein Cul never pale-margined on anal cell side (Subgenus

Hoffmania) M. .. . oo i e e veee o oA 57

Subgenus Hoffmania
Wing with proximal pale spot in cell M4 at or near mediocubital fork and with

marginal pale spot in cell M4 not touching vein M3+4 ... 58
Wing not with above combination of character ................... 61

Wing with r-m crossvein infuscated; broximal pale spot in cell M4 border vein

M3+4 only, not reaching mediocubital fork .................. insignipennis Macfie

Wing with a dark line in cell RS extending from vein R4+5 across r
poststigmatic pale spot to distal dark area ....................... divisus n.sp.

Wing without a dark line extending beyond vein R4+5 across post stigmatic

L T 60
Wing with infuscation on vein R4+5 extending into poststigmatic pale spot to

point where vein bends toward costa; pale spot over r-m crossvein narrow,

sometime divided transversely at radius into 2 spots; halter pale ....................

peregrinus Kiffer

Wing with infuscation on vein R4+5 not extending into poststigmatic pale spot;



61

62

63

64

65

66

67 (64)

68(63)

pale spot over r-m crossvein broad; halter dark ...................... effusus Delfinado
Eyes separated ....... I e s ot T WL, . . .-cciiut arecimioe o isiroie i
Eyes contiguOUS#T. .. ;.. oM ook oo st e 50T He orn o ST - ORI, . vt o i
Anal cell with pale spot at base; dark area along vein R4+5 penetrating into
poststigmatic pale spot; apex of vein M1 pale ..................recurvus Delfinado
Anal cell without pale spot at base; dark area along vein R4+5 not penetrating
into poststigmatic pale spot; apex of vein M1 dark ......... hirtipennis Delfinado

Third palpal segment without trace of pit ............cocieiiiiiiiiiiiiiiine e,

Third palpal segment with definite round or irregular, sometimes subdivided pit

Hindfemur-dark tOIDP®. &.. . ..... 0w . SmSem oyt . O . . e oo s

Hindfemur broadly pale on distal portion ................oooiiiiiiiiiiin

Halter dark; forefemur dark to tip; small species, wing 1.05 mm long
.............................................................................. indianus Macfie

Halter pale; forefemur broadly pale apical; wing 1.11-1.21 mm long ..............

Postigmaticv pale spot in cell RS divided into 2 separate pale spots; vein M1, M2
and M3+4 with small pale spots at wing margin; sensilla scattered entire length
of third palpal segmen e e o o s AT EI o - cheahi Kitaoka
Postigmatic pale spot in cell R5 not diyided into 2 separate pale spots;vein M1,
M2 and M3+f1 without pale spots at wing margin; sensilla scattered on distal
half of third palpalisegment SRR ... 555 . . 538 ER0SE S pikongkoi Howarth
Forefemur broadly pale apically; wing with dark spot in anal angle; cibarium
without patch.of spicules s oot il ane s senaan adfomap oo e klossi Edward
Forefemur dark to tip; wing without dark spot in anal angle; cibarium with patch
of about 50 spiculate teeth .. .. ........csessmssumns sovsssmsssssies sves spiculae Howarth
Anal angle of wing broadly pale; pale spot present about midway along anterior
margin of vein M1, sometime fused with poststigmatic pale spot in cell RS;
(halter paie; mesonotum pale brown) .............................parabubalus n. sp.
Anal angle of wing with at least a dark spot (ordinarily without additional pale

spot along anterior margin of vein M1) .......comiiiniiiinceniiiciniiiniiinnninenn

62
63

64

68
65
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69

70

71

72

13

74

75

76

Cell M4 with a small central dark spot enclosed by a C-shaped pale ring open to
POStErior WiNg MArIN ... ...oiuiuiiiiien ettt eieeeiiie e orestes n. sp.

Cell M4 without central dark spot enclosed by a C-shaped pale mark ..............

Very large species, wing length 1.63 mm; wing dark with small, faint, pale
marking, without pale spot at tip of vein M1; cell M4 and anal cell often entirely
dark:.anal céll dark at basesd®:. . ..ccom ot e - o - S0 - e brinchangensis n.sp.
Small to large species, wing length less than 1.45 mm; base of anal cell with

Pale MATKINE ...t

Tibial comb with 6 spines (rarely 5); halter pale or dark ......................o....

Tibial comb with 4-5 spines; halter pale ...

Pale spot in cell M4 at most narrowly touching vein M3+4 anteriorly;

poststigmatic pale spot in cell RS not reaching vein M1 .................... 0

Pale spot in cell M4 large and often connected anteriorly along vein M3+4 with
a small proximal pale spot in mediocubital fork; poststgmatic pale spot in cell

RS broadly reaching and sometime crossing vein M1

Hindtibial with apex dark or narrowly and indistinctly pale; wing dark with
small distinct:pale SPOLS wrss sumss sesensnnss swsns vamans cosiosvia lansangensis Howarth
Third palpal’segment Qith round sensory pit, palpal ratio 2.9; halter dark
............................................................... innoxius Sen and Das Gupta
Third palpal segment with irregular subdivided pit; palpal ratio 4.2; hater pale
...................................................................... cameronensis Kitaoka
Tibial comb with 4 spines; male aedeagus with prominent subapical sclerotized

T e i e e e e £ Eon oo e andrewsi Causey

Third palpal segment not constricted beyond the pit; mandible with vestigial
teethl......... SONenl . NSNS B s SRR e carpophilus n. sp.

Third palpal segment slender beyond the pit; mandible with or without well

70

71
72
75
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i)

78

79

80 (55)

81

82

83 (80)

developed teeth ........coviuuieuimmiiiierieeniii ittt et
Poststigmatic pale spot in cell RS not reaching vein M1; pale spot over r-m

crossvein not produced angularly into base of cell RS ...

Poststigmatic pale spot in cell RS reaching and sometime crossing vein M1;
pale spot over r-m crossing projecting angularly distad incell R5 and usually
extending into cell M1 ... .. ..o malayae Macfie
Pale spot over r-m crossvein narrow, usually interrupted by a dark line
bordering radius; (small species, wing 1.06 mm long; mandibular teeth normal ;
pale wing spots small) ... sumatrae Macfie

Pale spot over r-m crossvein broad, not interrupted along radius ....................

Large species, wing length 1.43 mm, mandibular teeth vestigial; pale wing spots
SMAlL B sovee o BRI . Moot e R o kinabaluensis n. sp.
Smaller species, wing length 1.19 mm; mandibular teeth normal ; pale wing
SPOts extEnSIVe ........... seww.dhein. SR S SRS oo paramalayae n. sp.
Base of wing including anal angle dark; halter dark; legs dark brown with
nammow pale bands wi....occei.iiiiiiiisieimmat e e e P
Base of wing including anal angle pale; halter pale; legs usually broadly pale at
fore-and midknees or entirely pale .........oooiiiiiiiiiiiiiiiiii
Wing with pale spots well defined; al cell with 2 distal pale spots; hindtibial
spur cloONGate wssuss s svssmsmons vwasws v e wlotae aimi i i S ST calcaratus n. sp.
Wing with pale spots indistinct; anal cell with 1 distal pale spot; hindtibial spur
elongate or NOTMAl ..........ooiiuiiuniiniiii i e
Radial cell with broad tip, costa displaced at this point; hindtibial spur elongate
..................................................................... maculipennis (Macfie)
Radial cell with narrow tip, costa straight; hindtibial spur normal
............................................................................ tawauensis n. sp.
Hindfemur entirely yellow; mesonotum with disc yellowish; pale wing marking

extensive; third palpal segment slender, palpal ratio 4.6

78

79

81

83

82
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84

85

86

87

88

89

90

91

Cell M4 with distinct pale spot at base of mediocubital fork ........................

Cell M4 without pale spot at base of mediocubital fork .....................o.

Femora with broad distal pale bands; wing length 1.26 mm

................................................................... boormani Giles and Wirth

..................................................................... hoffmanioides n. sp.
Large species, wing length 1.68- 1.80 mm; third palpal segment slender, palpal

BatiosS .(F 54" i FERRURNEEN,. . L SO, T, T T .

Mesonotum shining brownish black; distal pale spot in cell M1 small and
located more than its own length from wing margin ................nitens Edwards
Mesonotum with yellowish brown pattern; distal pale spot in cell M1 larger and
usually almost meeting Wing margin .............cccceeeceecniannnnnn, gentilis Macfie
Hindfemur with distal third distinctly pale including knee; (mesonotum with
disg yellowish) .......... 0 Sl S 8 S8 B U oo cciesen unicus Delfinado

Hindfemur dark to tip or with faint subapical pale band, knee dark .................

Hindtibial comb with 4 spines; cell M2 without pale spot lying in front of
mediocubital fork; legs pale with faint brown marking ...... kisangkini Howarth
Hindtibial comb with 5-6 spines; cell M2 with pale spot lying in front of
mediocubital fork fused with pale streak at base of

Distal pale spot in cell M2 not attaining wing margin; mesonotum uniformly

dark brown, without yellowish markings ..., s

Distal pale spot in cell M2 meets wing margin, at least narrowly; mesonotum

with yellowish brown markings ..........c.ccoeiiiiiieiiniiiiiiiiiiiiniini

Midknees narrowly, narrow bases of fore- and hindtibiae, and narrow apex of
hindtibia distinctly banded with yellow antennal sensory pattern 3, (;/,9), 11-15,
sensilla usually present on 7 and 9 ; male ninth tergum with a single median
lobe on caudal margin; thorax and legs with weak setae ................c..ooinns
.............................................................................. kinari Howarth

Pale leg marking indistinct, but more extensive than above; antennal sensory

pattern 3, 11-15; male ninth tergum with a pair of distinct submedian lobes on

85
86

87

89

91
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92

93 (50)

94

95

96

97

caudal margin; thorax and legs with strong bristly setae ......... gemellus Macfie
Distal pale spot in cell M1 at most narrowly meeting wing margin; second dark
band at costal margin usually as broad or broader than pale band on each side;
pale mesonotal marking limited; male ninth tergixm with single median lobe on
caudal margin ...........cooiiiiiiiiiiii e nyakini Howarth
Distal pale spot in cell M1 broadly meeting wing margin; second dark band at
costa margin distinctly narrower than adjacent pale bands; pale areas on disc of
mesonotum extensive; male ninth tergum with broad median notch and
prominent low sublateral lobes ......................l gymnopterus Edward
Third palpal segment large and greatly swollen apically or spindle-shaped,
tapering beyond the pit, which if round is never small and deep; wing
macrotrichia usully nUMerous ...
Third palpal segment small and not narrowed beyond the small round pit; wing

macrotrichiaisparse (Subgenus Avaritia) ....o. .55 SR ... LR o

Second radial cell at least twice as long as first, pale nearly to base, not

narrowed distad; (large yellowish species) .........cocoviiiiiiiiiinmiesiarnrinnnaians ,

Second radial cell not more than twice as long as first .......................
Small round palpal pit present; pale wing marking more extensive, confluent,
apex of wing including tip of vein M1 pale; pale spot in cell M4 extending
proximad along vein M3+4 to base of mediocubital fork

................ et teteteeiereeereeieeaenaaeeaeeeeeaeneenene.. ..o Jiud Wirth and Hubert
Palpal pit absent, sensilla scattered on surface of third segment; pale wing
marking not confluent, tip of vein M1 dark at wing margin; ‘pale spot in cell M4
not produced proximad along vein M3+4 .................... tenuifasciatus n. sp.

Cell R5 distally without pale spot or with only a small round pale spot at tip of

Cell RS with a large pale area more or less filling distal half of cell, pale wing

markingsiusually extensive B . . SEE BB oo semess s ses sou s £

Cell RS without pale spot in distal portion ; pale spot present in cell M2 just in
front of mediocubital fork; antennal sensory pattern 3-14 (ornatus group,

PRI 5 mmn s anisivcammivmmibindtiinens s i pampangensis Delfinado (part)

94

105

95
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98 (96)

99

100

101

102

103

Cell R5 with a definite small round pale spot at tip of cell; pale spot absent in

cell M2 just in front of mediocubital fork; antennal sensory pattern 3, 13-15
(neavellgroup, part)l . . o . s o cune s oo s PRl es s 30 kepongensis n. sp.
Antennal sensory pattern 3, 7-10; r-m crossvein dark; wing pattern

inconspicuous; macrotrichia sparse, short and spinelike ...........................
.................................................................... coronalis Lee and Reye
Antennal sensory pattern 3-14, 3-9, 11-14,3,10,12-14,3-15 or 3, 11-15; r-m

CrosSveln in a paleiSpOits. ... ... M. oo P .. . SO TN SHVEER, . ...« «oeoe e o - o5 99
Antennalisensonyipatterns3, 11-1 558w 00 A ... O e a0 0. ESS 100

Antennal sensory pattern 3-14, 3-9, 11-14, 3, 10, 12-14 or 3-15

................................................................................................. 101
Wing pale yellowish with 3 conspicuous dark brown spots on anterior margin,

faintly continued transversely to hind wing margin; halter pale .....................
.................................................................... trimaculipennis n. sp.

Wing grayish with faint streaklike markings, mainly along veins; halter dark
........................... o eieiiiiiiiiiieiiiiiiiiiieienen......novairelandi Tokunaga
Antennal sensory pattern 3, 10, 12-14 or 3-14, sensilla absent on 15; halter dark
................................................................................................. 102
Antennal sensory pattern;3=15; halterpale -« ssusmuss sumss rossrs vasms sess swsessmsane 103

~

Two large pale areas in. cell RS, distal on filling apex of cell; base of
mediocubital fork dark; antennal sensory pattern usually 3-14, sensilla
sometimes absent on some of proximal series; third palpal segment wih sensilla
borne on surface of segment or in subdivided open pits or irregular concave area
................................................................. (peliliouensis Tokunaga)
Pongsomiensis Chu
At least three irregular pale areas in cell RS, distal one arcuate and not filling
apex of cell; base of mediocubital fork with pale margin; antennal sensory
pattern 3,10, 12-14; third palpal segment with shallow round pit
ceeeneeneeenepictilis 0. sp.

Spermathecae small; legs brownish; eyes nearly contiguous; third palpal



104

105(93)

106

107

108

109

segment with small round pit; wing marking extensive ;

Spermathecae large; legs yellow ........coiiiiiiiiiiiiiiiiiiiiii e 104

Third palpal segment with small round pit; eyes moderately separated; wing

marking distinct; male parameres slender distally ............ pangkorensis n. sp.

Third palpal segment with larger pit; eyes nearly contiguous; wing marking

indistinct; male parameres massive distally ... maai n. sp.
Subgenus Avaritia

Eyes hairy; second radial cell pale only on extreme tip, on distal side of vein

R4+ 55 leed pale yellowish. . .. .. smay o0t s -+ Pt - oo o - <8 actoni Smith (part)

Eye bare; second radial cell pale on distal fourth to half; leg brownish in part

Wing with pale spots very indistinct, only pale spots over r-m crossvein and
second radial cell prominent, remainder grayish darker along veins, sometimes
faint spots present; halter dark brown; leg dark, pale only at base of hindtibia
N TR T, Wi . L xR o i pungens Meijere
Wing with large, distinct pale spots at least in apex of cell RS; legs pale or dark

with prominent’bands . BRI Sl RN B ENE S B s 107

Anal cell with basal portion entirely pale; cell M2 with area in fornt of

mediocubital fork pale ................. a1 et st ratar i il ehieiraie e i STEESR 108

Anal cell with basal portion dark or at least with dark streak cell M2 with area

in front of mediocubital fork dark ......... ... e 113
Antennal sensory pattern 3, 12-15 ; halter pale ... 109
Antennal sensory pattern 3, 12-15 ; halter infuscated ....................cll 110

Wing with dark mark on vein M2 narrowed subapically by a posterior
broadening of pale spot in cell M1 distinctly before wing margin; third palpal

segiichbavith SensQly pit SHEHOW Sk ... ... lIRE- . .. .. <A . . SO et 11

Wing with dark mark on vein M2 uniformly broad subapically, narrowed
distally at wing margin; third palpal segment with sensory pit distinct

........................................................................... brevitarsis Kieffer



110

111

112

113

114

115

Third palpal segment with indistinct pit, the margins not definite
..................................................................... nudipalpis Delfinado
Third palpal segment with indistinct pit with well —defined sunken
.............................................................................. imicola Kieffer
Legs pale yellowish with indistinct markings, knees yellow; thorax yellowish
brown; wing with indistinct markings, pale areas large and diffuse between the
VIS . ol s o oo v e R T SN ST SO e brevipalpis Delfinado

Legs dark with distinct pale bands, knee spots blackish, at least on one pair of

legs; thorax dark brown ; wing marking distinCt ................ocoii 112

Wing vein M2 with isolated dark spot at base cut off from dark area over base
of vein M1 and from distal dark area on vein M2 by pale areas encroaching
from cells M1 and M2; dark mark on vein M2 ends distally in a point at wing
margin; male ninth tergum with prominent submedian lobes

e et eiaeieet e ee e ee e eeennenn o flavipunctatus Kitaoka
Wing vein M2 with dark area continuous from base to tip, pale spots in cells M1
and M2 not quite meeting on vejn; male ninth tergum with broadly rounded
sublateral lobes ................ccoceveeeeeneenenennnn..... fulvus Sen and Das Gupta
Large species, wing length 0.85-1.20 mm, third palpal segment long and
slender with small round pit, palpal ratio 2.9-3.1; sensilla chaetica (verticils) on
segments 11-15 usually reduced ..............ccociiiiimeeeseenseee. 114
Smaller spe(iies, wing tehgth 0.82 mm; third palpal segment shorter and stouter,
palpal ratio 1.9 sensilla chaetica well developed on segements 11-15

e eieeaeeereneeeeeeeieieraeeeraesasnenaeaenaennen....dumdum Sen and Das Gupta
Cell M2 with pale area absent or indistinct immediately distad of level of

mediocubital fork; pale markings in anal cell faint, veins forming radial cell

especially: SONG .. c.: s sunises i sicnss semsssasisns s5ssss tEsmes s sows saivne s ov avs e 115

Cell M2 with distinct pale spot or streak present just distad of level of
mediocubital fork; pale marking in anal cell distinct; veins forming radial cells

not unusuallyistrong; ....... 208 R ... . B e e s e s s SRR e 116

Large blackish species, wing length 1.43 mm; wing marking more contrasting;

spermathecae large, darker, without necks (0.071 by 0.054 mm)



116

117 (9)

118

119

120

121

............................................................................... pastus Kitaoka
Smaller brownish species, wing length 1.00-1.20 mm; wing markings more
diffuse; spermathecae small (0.047 by 0.038 mm); paler with slender necks
......................................................................... maculatus (Shiraki)
A quadrate dark spot present at tip of vein M2 entirely cut off from proximal
dark portion of vein by pale are crossing from cell M1 to cell M2; third palpal
segment short and stout; male aedeagus short with convex sides and bifid tip,
basal arch low; (first dark costal marking as in orientalis; male ninth tergum
DILODALE) . o oovvs I e T o S s R RO . , | wadai Kitaoka
Distal portion of vein M2 not separated from dark midportion of vein-by a pale
area crossing vein from cell M1 to cell M2; third palpal segment longer and
more slender; male aedeagus longer with straight sides and simple tip
............................................................................. orientalis Macfie

Second radial cell dark at apex

Wing with only 1 distinct pale spot, at end of costa on anterior margin;
crossvein r-m dark; large species with dark stigma ..................majorinus Chu

Wingiwith 2 or miore.pale SPots......ov " r- o oo conmm® e oo saves s Ml oo

Wing with only 2 pale spots, one over r-m crossvein and other at end of costa,
both on anterior marginfoRAWIN gwevsmmrmunm e malI . s s s s soiens + sai
Wing with more than 2 pale spots, sometimes posterior one very faint

Third palpal segment with sensory pit opening by broad pore antennal ratio .
1.25; legs without pale rings ............c.cc.ccccevnennnennnnnn.....flumineus Macfie

Third palpal segment with sensory pit opening by much smaller pore .............

Antennal sensory pattern 3-15, sensilla usually small and one to a segment;
antennal ratio 1.12; fore- and midfemora with subapical, and all tibiae with
subbasal, narrow pale rings ............ccooiiiiiiiiiiin wenzeli Delfinado
Antennal sensory pattern 3-14, sensilla prominent and usually at least two to a
segment; antennal ratio 1.40; legs without pale ............... okinawensis Arnaud
Wing without pale spot incell M1 ... ..o

Wing:with 1t0.3 'pale spots inCElL ML . : cuvuerucims smamms somnass arsstvmaiiamtons smien eotsnass oo

118

121

120

122

125



122 Wing without macrotrichia; small species, wing length 0.57 mm; costa short,
costal ratio 0.53; second radial cell vestigial (actoni Group)
................................................................................ minimus n. sp.
Wing with dense long macrotrichia to base; large species, wing 1.0-1.4 mm long

; costa long costal ratio 0.58; second radial cell large, open ......................oe 123

123 Base of mediocubitus without pale spots; cells M2 and M4 with indistinct pale
spots; third palpal segment broad and swollen to base with deep pit opening by

smaller/poress #. e o 8. e . LB TR T T 124

Base of mediocubitus with a small distinct pale spot; cells M2 and M4 without
pale spots; third palpal segment elongate with shallow round pit
................................................................ dryadeus Wirth and Hubert

124 Palpal pore round; spermathecae oval, slightly unequal; mandible with 12 teeth
.............................................................................. siamensis n. sp.
Palpal pore clongate; spermathecae subequal, with tapering necks; mandible
With 16 teeth %, ™. e TWe ™ o B R nigripes n. sp.

125 (121) Wing with definite pale spots straddling vein M1 and M2 at about midlength

................................................................................................. 125
Wing with distal pale spots located mainly between veins, none straddling vein
M1 (basal pale spot in cell M1 extending over vein M2 in simillis and
SClANGOTENSIS) .....cvvsvonsssvsvnssinsnninn S — 128

126 Distal pale spot in cell RS small, round, and well separated from wing margin;
third palpal segment with deep pit ...........ccooieeiiiiiiiiii e 127
Distal pale spot in cell RS elongate and broadly meeting wing margin; third
palpal segment with scattered sensilla ......................., pseudocordiger n. sp.

127 Blackish species; halter and legs dark; wing dark gray with discrete small pale
spot, those in cells M1, M2 and M4 lying far from wing mz;rgin ....................
............................................................................. bigeminus n. sp.
Brownish species with pale halter and legs; wing paler with larger, less definite
pale spots, those in cells M1, M2 and M4 lying near or touching wing margin
........................................................................ keantanensis n. sp.

128(125) Cell M1 with 3 pale spots; cell RS with 2 pale spots in distal half .................. 129



129

130

131

132

1838

134

136(131)

Cell M1 with 1 or 2 pale spots, the proximal one sometimes extending over vein

Third palpal segment with a small deep pit; antennal sensory pattern 3-14

......... circumbasalis Tokunaga
Third palpal segment with irregular open sensory area; antennal sensory pattern
B 810N .. . Y. o A . g shortti Smith and Swaminath
Cell M1 with only 1 pale Spot .......oooiiniiiiiiiiii

Cell M1 with 2 pale SPOtS «....cooiiiiuiiiniiiniiiiet i eiiiiaia ettt intnae cnaneeans

Pale spot present immediately anterior to mediocubital fork ........................
Pale spot absent anterior to mediocubital fork (third palpal) segment slender,
with small round pit; fourth tarsomere cylindrical; antenna slender, proximal
segment €lONGALE ........iuiuiiiii i
Fourth tarsomere cordiform; vein M1 pale bordered; pale spot present straddling
base of vein M2; (third palpal segment very short and swollen, with sensilla
borne on surface; antenna stout, proximal segments transverse to moniliform,
sensilla coeloconica present on segments 3-14)

e R e e T e . o D SEHUICOTGIREF ). SD.
Fourth tarsomere cylindrical; vein M1 not pale bordered; no pale spot straddling

base OF VeI M2 ... i i escseicisssasss ST o . oss §aios + alsiais 3 53

Pale spot in cell M1 located near wing margin; radial cells narrow; pale spot

over r-m crogsvein located justidistad of yeinwrsrss. ... M. ... 0 s TR

Pale spot in cell M1 located at midlength of cell; radial cells unusually broad;
pale spot over r-m crossvein centered on vein third palpal s;egment with shallow
Ty T1h g | AN - e - RS | SO yoshimurai Tokunaga
Third palpal segment with deep round pit opening by a small pore; halter pale;
male aedeagus with caudolateral SPUTS «.euvnnnnnnns distinctus Sen and Das Gupta
Third palpal segment with a large round shallow sensory pit; halter dark; male
aedeagus without caudolateral spurs ..... BT . A arenicola Howarth
Small species, wing length 0.74 mm; macrotrichia very sparse; costa short.
costal ratio 0.56; antennal sensory pattern 3,12-15 ..................... actoni Smith

Large species, wing length 1.08 mm; macrotrichia long and numerous; costal

130

131

136

132

135

133

134



136(130)

137

138

139

140

141

142

ratio 0.66; antennal sensory pattern 3, 11-15 .................. ... macclurei n. sp.
Pale spot present in distal portion of cell RS ...
No pale spot present in cell RS distal to level of poststigmatic pale spots
(ornatusiGrop,ipart) ™. .. . o oo ot T pampangensis Delfinado
Cell R5 with small, usually more or less round, pale spot at extreme apex and

with no pale spot lying between this spot and postigmati pale spot ..................

Cell R5 with distal pale spot located subapically and usually longitudinally
elongate or irregular, if small and apical there is also a pale spot between it and

poststigmatic pale spot (s); distal pale spot sometime large, apical and irregular

One saclike spermatheca present (Subgenus Meijerehelea) .............c...........

Two spermathecae present

Subgenus Meijerehelea
Wing without pale spot in cell RS posterior to radial cells and midway between

r-m crossvein and poststigmatié PAlEISP ORI NIIERIEII . .« . oo o G o s g SR s £ o5

Wing with pale spot present in this location

- Two separate poststigmatic pale spots in cell RS, the posterior one located

slightly proximad of the one lying at end of costa; wing marking very
prominent; spermathecae elongate pear- shaped ...........................
................................................................ arakawae (Arakawa) (part)
Only 1 large transverse poststigmatic‘ pale spot in cell RS; wing marking faint;
spermatheca’broad ANd OValRrrrrey ... 2o . T RN . . hegneri Caursey
Poststigmatic pale spot with distoposterior extension toward vein M1, or with
separate spot at this angleto poststigmatic pale spot; spermatheca sagittate,
widest near proximal third ... histrio Johannsen

Postigmatic pale spot without distoposterior extension, but with a separate
posterior spot located slightly proximad ..................co
Spermatheca sagittate, widest near proximal third; palpus elongate, third
segment 5 times as long as broad; proximal pale spot in cell RS touching vein
M1but not reaching radius .............ccooiiiiiiiiiii, proxillipalpis n. sp.

Spermatheca widest toward apex; third palpal segment 1.1-2.5 times as long as

137

138

154
139

144

140

141



143

144(138)

145

146

147

148

149

BTOAM. < . cersreire simminr oivieseiinie aiisimin isiisininsimimses<siach & 408763 SERTEE & FIFOETS ¥ ERRA RS oS 4Rn oo Ao EoR AR SRt
Proximal pale spot in cell RS touching vein M1 but not reaching radius;
spermatheca widest near distal third, tapering to base of duct

el Y g A guttifer (Meijere)
Proximal pale spot in cell RS lying near to or touching radius but not reaching
vein M1; spermatheca saclike, widest near blunt apex
................................................................ arakawae (Arakawa) (part)
Cell M2 with a pale spot lying immediately in front of mediocubital fork
(Glgvipalpls GERENPATt) .. % ... B0 . .o R N S, . ........... R K scis

Cell M2 without pale spot lying immediately in front of mediocubital fork
(SHErmant GEORp:. . .. . 6. - - - 5 sl SR et o« o+ 5 <8 » SURER o oo« » = TSRl B 20000
Clavipalpis Group

Poststigmatic pale spot in cell R5 in form of a trilobed spot extending from
costal margin to vein M1; antennal sensory pattern 3, 8-10 ..........................
......................................................................... clavipalpis Mukerji

Poststigmatic pale spot in cell RS usually divided into 2 separate pale spots

Posterior poststigmatic pale spot touching vein M1 posteriorly .....................
Posterior poststigmatic pale spot located midway between anterior poststigmatic

pale spot and vein M1, not touching latter ............................

~

Proximal Ppale spot in cell M1 laps over vein M2 into cell M2; third palpal
segment slender with small deep pit; antennal sensory pattern 3,10, 12, 14 '

e s srmsevamnssnsos . .o ... S palpisimilis n. sp.
Proximal pale spot in cell M1 not lapping over vein M2 into cell M2; third
palpal segment swollen wih broad shallow pit ; antennal sensory pattern 3,5,7-
S S R huffi Causey
Third palpal segment swollen to base, with deep pit opening by small pore
................................................................... parviscriptus Tokunaga

Third palpal segment swollen distally with a shallow pit ............................

Proximal pale spot in cell M1 laps over vein M21 into cell M2; separate

subapical pale spot in cell M2 absent; cibarial armature absent; male aedeagus

143

145

150

146

147

148

149



150 (144)

151

152

153

154(137)

155

without caudolateral spurs but with distal process extremely slender and pointed
........................................................ similis Carter, Ingram and Macfie
Proximal pale spot in cell M1 not crossing vein M1caudad; a separate round
subapical pale spot present in cell M2 past level of mediocubital fork; male
aedeagus with caudolateral spurs present, distal process parallel-sided and

bluntztipped 2. a% . .. Tl oo o a B gl notatus Delfinado

Shermani Group
Cell M2 with 1 pale spot present distal to level of mediocubital fork

Third palpal segment large with deep pit opening by small pore; antennal
sensory pattern 3-9, 11-14; wing macrotrichia numerous; halter dark;
spermathecae without necksy 8288 8 5 8 5. SN0 ... shermani Causey
Third palpal segment small with shallow open sensory area; antennal sensory
pattern 3, 8-10, 12; wing macrotrichia scanty; halter pale
............................................................................. minipalpis n. sp.
Two pale spots (may be fused in a double spot) distally in anal cell; palpal pit
broad and shallow; antennal sensory pattern 3, 11-14; wing markings distinct on

distal:and pOStETIOr WING MATGIN «. oexiusssessisiarimsiismssissassivesasresenssssssnsnneinasissansasee

One pale spots distally in anal cell; palpal pit deep and round, opening by
smaller pore; antennal sensory pattern 3-11, 13-14; wing marking faint on distal
and posterior part of Wing ............ccuuieiiuiieiinneiiniiinneannns thurmanae n. sp.
Wing only sparsely hairy and only on distal half; pale wing marking more
extensive; sensilla borne singly on antennal segments .......... geminus Macfie
Wing with long hairs numerous distally and along posterior margin to base of
anal cell; pale wing markings more restricated; sensilla borne several to a
segment’'ONtantennal : ; .. S cww ot -« coosdllmes o sussvaess marginatus Delfinado
One sclerotized functional spermatheca present ...,

Two sclerotized functional spermathecae present ...................ooooiiinn

Pale spot over r-m crossvein containing a dark central spot; eyes narrowly

153

155

157



156

157(154)

158

159

160

separated; antennal sensory pattern 3-14 (subgenus Betranmyia) ..................
Pale spot over r-m crossvein without dark central spot; cell M4 with dark central
spot; eyes broadly separated; antennal sensory pattern 3, 8-10 (Subgenus
MongeulicoideS) s, M .. ... i o vviasen s B o s B homotomus Kieffer
Proximal pale spot in cell M1 and subapical pale spot in cell M2 each with a
dark spot in center surrounded by a pale halo; halter dark; male parameres
joined by a sclerotized basal bridge; aedeagus with a slender, ventrally bent,
sclerotiZed;peg atitiphiee: .o« 2. M. . B L L RSN halnostictus n. sp.
Proximal pale spot in cell M1 and subapical pale spot in cell M2 not containing
dark spots in center; halter pale; male parameres not joined by a basal
sclerotized bridge; aedeagus with simple, blunt tip ......... circumscriptus Kieffer

Pale spot present lying immediately adjacent to anterior side of ediocubital fork

Distal pale spot in cell R5 rounded, hourglass-shaped or double, situated in or

across cell at distal 0.6; antennal sensory pattern 3, 8-10 or 3-15

Distal pale spot in cell R5 very large, extending to wing tip, or divided

longitudinally into 2 spots in apical half of cell; antennal sensory pattern usually

Cell RS with separate small round pale spot between distal spot and
poststigmatié pale spot(s); third palpal segment ﬁoderately swollen with
shallow with shallow sensory pit; antennal sensory pattern 3,8-10
............................................................................... oxystoma Kieffer
Cell RS without pale spot lying between poststigmatic and distal pale spots;

third palpal segment swollen to base with deep sensory pit; antennal sensory

pattern 3SISRSs. ... 3 ... P R SR o s s s s 4SO ses

Vein M2 with pale spot straddling midportion; antennal ratio 1.43, distal

segments; proboscis elongate, P/H Ratio 0.83 :o.cucussm <swwmes saemems sussmn s vueses

160



161(158)

162

163

164

165

166 (157)

.......................................................... vieeeeeen.....Selangorensis n. sp.
Proximal pale spot in cell M1 does not straddle vein M2; antennal ratio 1.2,
distal segments not so elongate; palpal pit extends proximad to midlength of
third segment; proboscis shorter, P/H Ratio 0.52 .................. jefferyi Kitaoka

Distal pale spot in cell RS irregularly oval, not emarginated on anterior side

Distal pale spot in cell RS containing a small anteriodistal dark spot, thus
appearing crescent-shaped, open anteriorly or completely divided into two

separate spots .S R M T N e

Anal cell with 1 pale spot in distal portion .................. yasumatsui Tokunaga
Anal cell with 2 pale spot in distal portion....................... cambodiensis Chu

Cell RS with an elongate crescent- shaped pale spot distally; antennal sensory

pattern 3, 10,12,14 or 3,10,12-14; veins M1, M2, M3+4 and Cul dark at apices

Cell RS with 2 separate pale spots on distal half; veins M1, M2, M3+4 and Cul
pale-borded distally; antennal sensory pattern 3,8-10
........................................................ «evvveee...perornatus Delfinado
Pale wing spot in cell M4 not bordering vein Cul; pale wing spots extensive and
less distinct; palpal pit irregular....................o delfinadoae n. sp
Pale spot in cell M4 with an extension bordering vein Cul; pale wing spots less

-

extensive butidistinct; palpalipitiround . . . 0 e e - cooxs s smwns v

Poststigmatic pale spot extends proximad to involve vein R4+5 and narrow tip
of second radial cell; distal arcuate pale spot in cell RS narrowly arcuate without
proximal V-shaped expansion or isolated distal round spot
............................................................. eveeieeeeenene... . pictilis n. sp.
Poststigmatic pale spot not including vein R4+5 at tip of second radial cell;
distal arcuate pale spot in cell RS divided into a V-shaped proximal portion and
an isolated round distal portion ......................... perornatus Delfinado (part)
Fourth tarsomere at most slightly broadened, not cordiform; sensilla coeloconica

present on some or all of antennal segment 3-14 (except in papuensis with 3-5);

162

163

164

165



167

168

169

170

171(167)

172

173

spermathecae usually with sclerotized necks ...
Fourth tarsomere distinctly cordiform; spermathecae without sclerotized necks;
antennal sensory pattern 3-15; (wing sparsely hairy at apex)

R O . e S PTG cordiger Macfie
Ornatus group (part) etc.

Distal pale spot in cell RS usually attaining apex of cell .............................

Distal pale spot in cell RS round or oval, not extending to apex of cell ............

Halter pale or very slightly darkened; femora pale basally ..........................
Halter dark; femora unbanded, entirely dark; (one oblique poststigmatic pale
spot in cell RS; tibiae with sub-basal, narrow pale rings)
...................................................................... mcdowelli Delfinado
Anal cell with 1 distal pale spot; 2 separate poststigmatic pale spots in cell RS;
antennal sensory pattern 3, (4,5,6,8), 11-14 ................... ornatus Taylor
Anal cell with 2 distal pale spot; 1 large poststigmatic pale spot in cell RS;
anténnal sensorygpattermedllls .. CTEREEL .. .. T L
Spermathecae very large, ovoid, tapering to long stout necks; second radial cell
dark tOR IR . . e N W .o e T s 4 ol i niphanae n.sp.
Spermathecae much smaller, neck shorter; second radial cell may be pale
distally ..........cooiiiiiiiii e e e e papuensis Tokunaga (part)
Anal cell with only 1 distal pale Spot ..........ooooiiiiiiiiiii
Anal cell with 2 distal pale spots, the posterior one sometimes indistinct in some

specimens) . V. . . ... NUSNSSSS W SO IONNR TN . i 5 st snivies

Antennal sensory pattern 3, (11), 13-14; spermathecae large and subspherical

with long slender sclerotized necks; eye hairy ...............ooo

Antennal sensory pattern 3-9, sensilla also present on some of distal segments;

eyes hairy 6r {07 (PP

Mandible with 5-6 rudimentary teeth; proboscis short P/H Ratio 0.52; antennal

sensory pattern 3-4; antennal ratio 0.97; palpal ratio 1.5 ...
s s R, © . N . corti Causey (part)
Mandible with 10-14 teeth; proboscis of normal length; antennal sensory pattern

3, 11, 13-14; antennal ratio 1.06; palpal ratio 2.3 ...

168
171

169

170

172

179

173

174



174

175

176

177

178

179(171)

180

181

................................................................................. griffithi n.sp.

Antennal sensory pattern 3-10, 11, 14 (palpal pit small and deep; spermathecae
large and subspherical with long slender necks distal pale spot in cell M1 often
extending to wing margin) ...................................infulatus Delfinado (part)
Antennal sensory pattern 3-14 (sometime absent on 10 in damosus) ...............
Eyes hairy; (hindtibia dark to base; wing marking indistinct; halter dark)
................................................................. palawanensis Delfinado

Eyestbare .... 2. .. oo B 0 i N

Hindtibia dark to base; wing marking indistinct, sometime only two anterior

pale spots present; halter very dark; (eyes moderately separated; spermathecae

Halter dark; (wing markings restricted but distinct; eyes narrowly to broadly

separated; spermathecae much longer than broad) ......................o.

Two pale spots in cell M2 past mediocubital fork; postsitgmatic pale spot in cell
RS distinctly oblique; Yving macrotrichia dense; third palpal segment slender at

base ....... e, . AN B .. ... quatei n. sp.
One pale spots in cell M2 past mediocubital fork; poststigmatic pale spot in cell
RS nearly transverse; wing macrotrichia scantly; third palpal segment swollen to
DASE L.t ee e pSeudopalpis 1. SD.
Spermathecae oval, tapering abruptly to slender necks ...

Spermathecae slightly elongate, distinctly pyriform, tapering gradually to necks;

HACIHAATK ..o o M s oo AN e TN . o SMNRRNTT N, . hewitti Causey
Antennal sensory pattern 3, 8-10 .................................... fadzillii Kitaoka

Antennal sensory pattern includes sensilla on segments 13-14 ......................

Antennal sensory pattern 3-10, 13-14 (sensilla sometimes missing on 4,6,8

176

178

180



182

and/or 10) ... infulatus Delfinado

Antennal sensory patteriiid =14 I s s ol Bisise e ove oo esme saeans o nsansass

Halter dark; indistinct pale spot anterior to midportion of medicubital stem
............................................................ circumbasalis Tokunaga (part)
Halter pale; distinct pale spot staddling midportion of mediocubital stem

......................................................................... quatei n. sp. (part)

182
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