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ABSTRACT. -Twenty-one species are recorded from the New Amarambalam Forest in the Western Ghats
of India, eight of which are new species. Two new species based on earlier surveys in southern India are
also included. The new species are: Bactrocera (Bactrocera) apiconigroscutella, B. (B.) amarambalensis,
B. (B.) neoarecae, B. (B.) neonigrotibialis, B. (B.) paraosbeckiae, B. (B.) paraverbascifoliae, B. (B.)
penecorrecta, B. (B.) pseudoversicolor, B. (Daculus) yercaudiae, B. (Sinodacus) binoyi. Information is
given on location of type specimens, host plants, attractant records and geographic distributions for the
species that are described in detail. A full list and key to the species of the genus Bactrocera Macquart
recorded from the Indian subcontinent are presented.

KEY WORDS. -Tephritidae, Dacinae, Bactrocera, Western Ghats, Oriental, rainforest.

INTRODUCTION is north-west of Silent Valley National Park. Approximately
250 square kilometres are unexploited evergreen and semi-

The dacine fruit flies of the Indian subcontinent have received evergreen forests (Ramachandran et al., 1998). This region
considerable attention in studies by Bezzi (1913,1915,1916), represents the major endemic rainforest habitat of Dacinae
Hardy (1971), Hering (1938, 1941, 1956), Kapoor (1971, in India (Drew & Hancock, 1999). Consequently, an accurate
1993), Kapoor et al. (1980), Munro (1935, 1938, 1939), knowledge of the species in this zone will be significant to
Perkins (1938) and Senior-White (1921,1922,1924). More our current understanding oftegional dacine biogeography.
recently Drew & Hancock (1994a) revised the Bactrocera
dorsalis complex, including several Indian species, while Species of the genera Ichneumonopsis and Dacus from Asia
Ranganath & Veenakumari (1995) recorded 11 species of have already been reviewed in detail by Drew & Hancock
Bactrocera Macquart in the Andaman Islands, some of which (1994b) and Drew et al. (1998), respectively. We therefore
have Indian origins while others occur in South East Asia. focus on the remaining Dacinae of India, all of which belong
Tsuruta et al. (1997) published a list of host plants of Dacinae to the genus Bactrocera Macquart. Only species of this genus
in Sri Lanka while Tsuruta et al. (1998) provided a pictorial were trapped in our survey of the rainforest. In addition we
key to Sri Lankan pest species. In Cabikey, White & Hancock also describe a few species collected from earlier surveys in
(1997) listed 43 species of Dacinae, including species of the southern India, given their biogeographical affinities to the
genus Dacus Fabricius and a single species of region surveyed recently. The new species were described
Ichneumonopsis Hardy, from the Indian subcontinent. White and named by R.A.I. Drew. We provide a comprehensive
& Evenhuis (1999) added two more Bactrocera species of list of, and key to all known species in the genus Bactrocera
the subgenus Zeugodacus while a recent study by Tsuruta from the Indian subcontinent (comprising India, Pakistan,
& White (2001) on the Sri Lankan dacine fauna records 28 Bangladesh, Bhutan and Sri Lanka). We have not included
species, some of which also occur in India. Bactrocera (Zeugodacus) yoshimotoi (Hardy), which was

suggested as possibly present in Bhutan by White &
This paper is based on a survey carried out in the New Evenhuis (1999), because of the uncertainty of the identity
Amarambalam Reserve Forest, a part of the Nilgiri Biosphere of the specimens which they studied.
Reserve (Western Ghats, India) for three months in early
1999. The New Amarambalam Forest is an area of We revise some known species, where descriptions were
undisturbed lowland rainforest and forms a part of the core incomplete and not accompanied by helpful illustrations.
areas of the Nilgiri Biosphere Reserve. It covers While photographs and computer generated descriptions,
approximately 265 square kilometres and is situated 110 14' illustrations and keys may be useful tools in taxonomic
to 110 24'N latitude and 760 19' to 760 33'E longitude and research, we urge taxonomists to provide comprehensive
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descriptions accompanied by clear scientific illustrations to Bactrocera (Bactrocera) nigrofemoralis White & Tsuruta *

enable accurate definitions of species and their placement Bactrocera (Bactrocera) paraosbeckiae, new species *

within the Dacinae. Bactrocera (Bactrocera) paraverbascifoliae, new species *

Bactrocera (Bactrocera) penecorrecta, new species *

Bactrocera (Bactrocera) perigrapha White & Tsuruta

TERMINOLOGY AND ABBREVIATIONS Bactrocera (Bactrocera) profunda Tsuruta & White

Bactrocera (Bactrocera) pseudoversicolor, new species *

Morphological terminology follows McAlpine (1981) and Bactrocera (Bactrocera) selenophora Tsuruta & White

as explained in Drew & Hancock (1994a). Setae are Bactrocera (Bactrocera) syzygii White & Tsuruta

abbreviated as follows: a. sa., anterior supra-alar; ia., intra- Bactrocera (Bactrocera) verbascifoliae Drew & Hancock *

alar; mpl. mesopleural; npl., notopleural;prsc., prescutellar; Bactrocera (Bactrocera) versicolor (Bezzi) *

p.sa., posterior supra-alar; sc., scutellar; scp., scapular. Bactrocera (Bactrocera) vishnu Drew & Hancock *

The following abbreviations have been used for specimen Bactrocera (Bactrocera) zonata (Saunders) *

depositories: Bactrocera (Daculus) oleae (Gmelin)
ANIC Australian National Insect Collection, CSIRO, Bactrocera (Daculus) yercaudiae, new species *

Canberra Bactrocera (Hemigymnodacus) diversa (Coquillett) *

BMNH The Natural History Museum, London Bactrocera (Javadacus) pallescentis (Hardy)

BPBM Bernice P. Bishop Museum, Honolulu, Hawaii, Bactrocera (Javadacus) scutellaria (Bezzi) *

USA Bactrocera (Javadacus) trilineata (Hardy) *

HORDI Horticulture Research and Development Institute, Bactrocera (Paratridacus) garciniae (Bezzi) *

Gannoruwa, Sri Lanka Bactrocera (Parazeugodacus) bipustulata (Bezzi) *

KFRI Kerala Forest Research Institute, Peechi, Kerala Bactrocera (Sinodacus) binoyi, new species *

MHNG Museum d'Histoire naturelle, Geneve Bactrocera (Sinodacus) watersi (Hardy) *

NMNH National Museum of Natural History, Smithsonian Bactrocera (Tetradacus) minax (Enderlein)

Institution, Washington D.C., USA Bactrocera (Zeugodacus) assamensis White

NPC National Pusa Collection, Indian Agricultural Bactrocera (Zeugodacus) biguttata (Bezzi)

Research Institute, New Delhi Bactrocera (Zeugodacus) caudata (Fabricius) *

QDPI Queensland Department of Primary Industries, Bactrocera (Zeugodacus) cucurbitae (Coquillett) *

Brisbane Bactrocera (Zeugodacus) duplicata (Bezzi) *

ZRC Zoological Reference Collection of the Raffles Bactrocera (Zeugodacus) freidbergi White

Museum of Biodiversity Research, National Bactrocera (Zeugodacus) gavisa (Munro) *

University of Singapore Bactrocera (Zeugodacus) scutellaris (Bezzi) *

ZSI Zoological Survey of India, Kolkata Bactrocera (Zeugodacus) sicieni (Chao & Lin)

Bactrocera (Zeugodacus) signata (Hering)
Bactrocera (Zeugodacus) tau (Walker) *

SYSTEMATICS Bactrocera (Zeugodacus) zahadi Mahmood *

TAXONOMIC ARRANGEMENT

Key to known species of Bactrocera of the
GENUS BACTROCERA Indian subcontinent

(* indicates presence in southern India)

1. Wings with infuscation on crossveins in addition to
Bactrocera (Afrodacus) fastigata Tsuruta & White * costal band and cubital streak Bactrocera (Asiadacus) brachycera (Bezzi) B. (Zeugodacus) cucurbitae (Coquillett)

Bactrocera (Bactrocera) affinis (Hardy) * -Wings colourless, at most with costal band and cubital

Bactrocera (Bactrocera) amarambalensis, new species * streak 2

Bactrocera (Bactrocera) apicofuscans White & Tsuruta * 2(1). Costal band either absent or discontinuous with a break

Bactrocera (Bactrocera) apiconigroscutella, new species * distal to apex ofR2+3 or with an extremely narrow section

Bactrocera (Bactrocera) brunneola White & Tsuruta di.stal to apex of R2+3 before expanding into a spot in

Bactrocera (Bactrocera) caryeae (Kapoor) * WIng apex : :.3
(B ) l . T & Wh . t -Costal band complete and dIstinct for entIre

Bactrocera actrocera cey amca suruta I e

Bactrocera (Bactrocera) correcta (Bezzi) * 3(2)

Bactrocera (Bactrocera) dorsalis ~Hendel) *. .fuscous spot around apex of R4+S 4

Bactrocera (Bactrocera) fernando, Tsuruta & Wh.Ite -Costal band present but either discontinuous or with an

Bactrocera (Bactrocera) hantanae Tsuruta & White extremely narrow section distal to apex of R2+3 before

Bactrocera (Bactrocera) kandiensis Drew & Hancock expanding into a spot in wing apex 5
Bactrocera (Bactrocera) latifrons (Hendel) * 4(3). Costal band entirely absent; short, narrow lateral postsutural

Bactrocera (Bactrocera) merapiensis Drew & Hancock * vittae present; fore and mid femora entirely black; 4

Bactrocera (Bactrocera) neoarecae, new species * scutellar setae presenL Bactrocera (Bactrocera) neonigrotibialis, new species * B. (Parazeugodacus) bipustulata (Bezzi)
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Costal band absent but with a small fuscous spot around 18(17). Scutum red-brown with distinct black markings lateral to

apex of ~+s; lateral and medial postsutural vittae absent; medial postsutural vitta; costal band just overlapping

all femora fulvous; 2 scutellar setae present R2+3 B. (Zeugodacus) tau (Walker)

B. (Daculus) oleae (Gmelin) -Scutum black with red-brown anterocentrally; costal

3). Scutum red-brown 6 band confluent with R2+3 B. (Zeugodacus)

Scutum black 7 zahadi Mahmood

5). Prescutellar setae absent; mesopleural stripe equal in width 19(13). Lateral and medial postsutural vittae absent

to notopleuron B. (Bactrocera) affinis (Hardy) B. (Sinodacus) binoyi, new species

Prescutellar setae present; mesopleural stripe extending to -Lateral postsutural vittae present; medial postsutural vittae

anterior notopleural seta dorsally present or absent 20

B. (Bactrocera) zonata (Saunders) 20(19). Anterior supra-alar setae absent 21

5). Medial postsutural vitta present; lateral postsutural vittae -Anterior supra-alar setae present 25

narrow and ending before ia. setae; femora with dark 21(20). Scutum red-brown 22

fuscous to black markings apically 8 -Scutum black 23

Medial postsutural vitta absent; lateral postsutural vittae 22(21).Prescutellar setae absent broad and ending at ia. setae; femora entirely fulvous B. (Daculus) yercaudiae, new species

11 -Prescutellar setae present (7). Scutellum yellow with or without an apical black spot; a B. (Javadacus) pallescentis (Hardy)

small yellow spot anterior to mesonotal suture as an 23(21). Medial postsutural vitta absent extension of each lateral postsutural vitta 9 B. (Afrodacus) fastigata Tsuruta & White

Scutellum black with yellow around each basal seta; -Medial postsutural vitta present 24

lateral postsutural vittae not extended into a spot 24(23). Notopleura yellow; face entirely fulvous; scutellum entirely

anterior to the mesonotal suture 10 yellow B. (Javadacus) trilineata (Hardy)

(8). A broad cubital streak present -Notopleura black; face fulvous with distinct black spots;

B. (Zeugodacus) scutellaris (Bezzi) scutellum yellow with black spots on apex

A narrow cubital streal present B. (Javadacus)scutellaria(Bezzi)

B. (Zeugodacus) freidbergi White 25(20). Medial postsutural vitta absent 26

0(8). Cubital streak present B. (Zeugodacus) assamensis White -Medial postsutural vitta present 27

Cubital streak absent 26(25). Four sc. setae present B. (Zeugodacus) biguttata (Bezzi) B. (Zeugodacus) duplicata (Bezzi)

11(7). Abdominal terga III-V orange-brown with a black "T" -Two sc. setae present 31

pattern and narrow dark lateral margins on terga IV and 27(25). Four sc. setae present 28

V; scutellum with a narrow black basal band -Two sc. setae present 30

B. (Bactrocera) correcta (Bezzi) 28(27). Mesopleural stripe ending midway between anterior margin

Abdominal terga III-V mostly black with small dark red- of notopleuron and anterior notopleuron and anterior

brown spots posterocentrally each side of a medial npl. seta .dorsally longitudinal black band; scutellum with a broad black B. (Hemigymnodacus) diversa (Coquillett)

basal band B. (Bactrocera) penecorrecta, new -Mesopleural stripe reaching to anterior npl. seta or to

species postpronotallobe dorsally 29

12(2). Costal band of uniform width and overlapping R4+s 29(28). Face fulvous with a pair of large oval black spots;

for entire length; abdomen elongate and petiolate mesopleural stripe an inverted "L" shape and extending

B. (Tetradacus) minax (Enderlein) to postpronotallobe; lateral postsutural vittae widening

Costal band not overlapping R4+s or, if so, then possessing posterior to ia. setae to almost contact the scutellum;

a large fuscous spot in wing apex 13 frons entirely .fulvous 13(12). Costal band with a distinct large spot in wing apex B. (Zeugodacus) gavisa (Munro)

14 -:; Face fulvous with a black transverse line across oral
Costal band of a uniform width throughout or with only , margin; mesopleural stripe reaching to anterior npl. seta

a slight expansion in wing apex 19 dorsally; lateral postsutural vittae parallel sided ending

14(13). Costal band overlapping R4+s; medial postsutural vitta at ia. setae; femora fulvous with apical fuscous patterns

absent B. (Paratridacus) garciniae (Bezzi) B. (Zeugodacus) caudata (Fabricius)

Costal band not overlapping R4+s; medial postsutural vitta 30(27). Lateral postsutural vittae parallel sided and reaching ia.

present 15 setae; all femora fulvous with preapical dark markings

15(14). Two scutellar setae present; a.sa. setae absent B. (Hemigymnodacus) diversa (Coquillett)

B. (Asiadacus) brachycera (Bezzi) (some specimens)

Four scutellar setae present; a.sa. setae present 16 -Lateral postsutural vittae tapering posteriorly to end before

16(15). Prescutellar setae absent; scutum entirely red-brown; costal ia. setae; femora mostly black band confluent with R4+s"""""""""""""""""""""", B. (Zeugodacus) sicieni (Chao & Lin)

B. (Sinodacus) watersi (Hardy) 31(26). Scutum base colour red-brown 32

Prescutellar setae present; scutum either red-brown with -Scutum base colour black 36

distinct black markings or black with some red-brown 32(31). Prescutellar setae absent patterns; costal band confluent with or just overlapping B. (Bactrocera) apicofuscans White & Tsuruta

R2+3"""""""""'.""""""""""""""" 17 -Prescutellar setae present 33

17(16). Scutellum yellow with a dark fuscous to black spot on apex 33(32). Scutellum yellow with a dark fuscous apical spot

B. (Zeugodacus) signata (Hering) B. (Bactrocera) versicolor (Bezzi)

Scutellum entirely yellow 18 -Scutellum entirely yellow 34
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34(33). Lateral postsutural vittae narrow to medium width and 49(48). Postpronotallobes with anteromedial corners red-brown

ending just behind ia. setae B. (Bactrocera) kandiensis Drew & Hancock

B. (Bactrocera) pseudoversicolor, new species -Postpronotallobes entirely yellow 50

-Lateral postsutural vittae narrowing posteriorly to end 50(49). Scutum entirely black before ia. setae 35 B. (Bactrocera) fernandoi Tsuruta & White

35(34). Scutum red-brown without dark markings; abdominal terga -Scutum black with two red-brown stripes anteromedially

III-V with narrow lateral dark markings B. (Bactrocera) ceylanica Tsuruta & White

B. (Bactrocera) brunneola White & Tsuruta 51(48). Face entirely black -Scutum dark red-brown with extensive fuscous patterns; B. (Bactrocera) nigrofemoralis White & Tsuruta

abdominal terga III-V with broad lateral longitudinal -Face fulvous or fuscous with black spots , 52

dark bands ; B. 52(51). Scutellum with a black basal triangle (Bactrocera) paraosbeckiae, new species B. (Bactrocera) perigrapha White & Tsuruta

36(31). Costal band overlapping R2+3 (sometimes pale over R2+3) -cutellum with a black basal band, narrow to broad in width

37 53

-Costal band confluent with R2+3 40 53(52). Lateral postsutural vittae elongate, tapering posteriorly to

37(36). All femora entirely fulvous end before ia. setae; fore and mid femora with preapical

B. (Bactrocera) verbascifoliae Drew & Hancock dark spots; hind femora with either preapical dark spots

-Fore femora with a preapical black spot 38 or black around apex 54

38(37). Postpronotal lobes with anteromedial corners dark red- -Lateral postsutural vittae narrow and short, ending

brown B. (Bactrocera) amarambalensis, new species poster~orly at level .of a.sa. setae; all femora with

-Postpronotallobes entirely yellow 39 .extensIve black ~arkrngs : :.55

39(38). Abdominal tergum IV with dark lateral markings 54(53). Hrnd femora eac.h wIth a preapIcal da:k s.pot; abdomInal

B. (Bactrocera) vishnu Drew & Hancock terga III-V wIth broad laterallongItudrnal dark bands

-Abdominal tergum IV without dark lateral markings : B. (Bactroc~ra) caryeae.(Kapoor)

B. (Bactrocera) profunda Tsuruta & White -Hrnd femora wIth black around apIces; abdomInal terga

40(36). All femora entirely fulvous 41 III-V orange-brown with a black "T" pattern and without

Dark f sco S t bl k ki t 1 t " d h. d broad lateral dark margins -u u 0 ac mar ngs on, a eas, lore an rn .

£ 46 B. (Bactrocera) selenophora Tsuruta & WhIte
emora : : 55(53). Scutellum entirely yellow with a narrow black basal band;

41(40). Lateral postsutural vIttae broad, parallel sIded and . d f . h . 1 b 1 I
I f 1..mI emora WIt approXImate y asa 2 u vous

extendIng to la. setae 42 B (B ) .. b ' I ..
L 1 1 . f d .. d h d d actrocera neomgrotl la IS, new specIes

-atera postsutura vIttae 0 me Ium WI t an en rng S t 11 11 .
th bl k d b d.-cu e urn ye ow WI a ac spot on apex an a roa

b~fore la. setae :...: 43 black basal band; mid femora almost entirely black

42(41). CubItal streak present and dIStInct B (B t ) .. II .
ac rocera aplcomgroscute a, new specIes

B. (Bactrocera) dorsalis (Hendel)

-Cubital streak very weak or absent B. (Bactrocera) hantanae Tsuruta & White

43(41). Mesopleural stripe broad, extending almost to postpronotal Bactrocera (Afrodacus) fastigata Tsuruta & White

lobe dorsally B. (Bactrocera) latifrons (Hendel) (Fig. 1)

(some specimens)

-Mesopleural stripe narrower, not extending anterior of Bactrocera (Afrodacus)fastigata Tsuruta & White, 2001: 72-73.

anterior npl. seta 44 Holotype male in HORDI.

44(43). Stout ventral spines on fore femora B. (Bactrocera) syzygii White & Tsuruta Material examined. -1 male, INDIA: New Amarambalam Forest,

-No ventral spines on fore femora 45 Kerala, coli. S. Raghu, 15 Feb.1999 -25 Feb.1999, attracted to

45(44). Lateral postsutural vittae tapering posteriorly; mesopleural cue lure, deposited in QDPI.

stripe just wider than notopleuron dorsally; abdominal

tergum III entirely dark fuscous to black Description. -male.

B. (Bactrocera) merapiensis Drew & Hancock

-Lateral POs!sutura! vittae parallel sided; m~sopleural ~tripe Head -Vertical length 1.54mm. Frons, length 1.25 times

extendIng mIdway .between anterior margIn. of breadth; orange-brown with dark fuscous around orbital setae

notopleuron and anterior npl. seta dorsally; abdolnlnal d t d .
al h 1 tt d b 11 b..an on an erome I ump; a er covere y a sma num er

tergum III WIth posterocentral orange-brown areas eIther ...
side of medial longitudinal black band of short dark haIrs; orblt~l setae black: 1 s.or., 2 l.or.; lunule

B. (Bactrocera) paraverbascifoliae, new species dark fuscous. Ocellar triangle black. Vertex dark fuscous.

46(40). Dark fuscous to black preapical spots on outer surfaces of Face fulvous with large subquadrate black spots; length

fore and hind .femora O.45mm. Genae fulvous, large dark fuscous subocular spot

B. (Bactrocera) neoarecae, new species present; dark fuscous seta present. Occiput fuscous, yellow

-Dark fuscous to black markings on all femora 47 along eye margins; occipital row with 4 strong black setae.

47(46). Mesopleural stripe broad, extending almost to postpronotal Antennae with segments 1 and 2 red-brown segment 3

lobe dorsally B. (Bactrocera) latifrons (Hendel)
f ak d b d 1 t ' t 2 .

t( . ) uscous; a we re -rown orsa se a on segmen ; artS a

some speCImens

-Mesopleural stripe narrower, not extending to, or nearly black (red-brown basally); length of segments: O.19mm;

to postprontallobe 48 O.34mm; O.65mm.

48(47). Lateral postsutural vittae narrow to medium width, parallel

sided and ending posteriorly at ia. setae 49 Thorax -Scutum black with brown margins lateral to

-Lateral postsutural vittae narrow to medium width, tapering postsutural vittae. Pleural areas black except red-brown

posteriorly to end before ia. setae 51 below postpronotallobes and posterior to katepisternum.
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Yellow markings as follows: postpronotallobes; notopleura; pair of oval red-brown shining spots on tergum V. Posterior
medium sized mesopleural stripe, reaching midway between lobe of surstylus short, sternum V with a deep concavity on
anterior margin of notopleuron and anterior npl. seta dorsally, posterior margin.
continuing to katepisternum below as a large transverse spot,
anterior margin straight; anatergite (posterior apex black); Attractant -Cue lure.
anterior 1/2 katatergite (remainder black); two very narrow,
short, lateral postsutural vittae ending before level of p.sa. Female -Not known.
setae. Postnotum black laterally, dark brown medially.
Scutellum yellow except for a narrow black basal band. Distribution -Southern India, Sri Lanka.
Setae: sc. 2; prsc. 2; ia. I; p.sa. I; a.sa. absent; mpl. I; npl.
2; scpo 4. Hosts -No known record.

Legs -All segments fulvous except for elongate-oval dark Remarks. -Bactrocera (Afrodacus) fastigata is similar to
fuscous to black preapical spots on each femur, fore and hind species in the dorsalis -complex but fits imperfectly into
tibiae fuscous and base of mid tibiae fuscous; mid tibiae each the subgenus Bactrocera because the a.sa. setae are absent.
with an apical black spur. It is distinguished by having a black scutum, very narrow

and short lateral postsutural vittae, an elongate oval dark
Wings -Length 5.62mm; cells bc and c with a pale fuscous preapical spot on each femur, wing with a narrow costal band
tint; microtrichia in outer corner of cell c only; remainder of and abdominal terga III-V red-brown with a dark "T" shaped
wings colourless except fuscous cell sc, narrow fuscous pattern. It is similar to B. (Javadacus) scutellaria (Bezzi)
costal band confluent with R2+3 and remaining narrow as it and B. (Javadacus) trilineata (Hardy) in having the a.sa.
ends between extremities of R4+5 and M, narrow fuscous setae absent and scutum black, but differs from these species
cubital streak; dense aggregation of microtrichia around in having the medial postsutural vitta absent and a short
A1+CuA2; supernumerary lobe of medium development. surstylus lobe.

Abdomen -Oval; terga free; pecten present on tergum III.
Tergum I and sterna I and II wider than long. Tergum I red- Bactrocera (Bactrocera) amarambalensis Drew,
brown; tergum II red-brown with black anterolateral comers, new species
narrow transverse black spots subanteriorly and (Fig. 2)
posterolateral fulvous areas; terga III-V red-brown with a
'T' pattern consisting of a broad transverse dark fuscous band Material examined. -Holotype -male, INDIA: New
across anterior margin of tergum III and which widens Amarambalam Forest, Kerala, colI. S. Raghu, 15 Feb.1999-25
laterally to include entire lateral margins, and a narrow Feb.1999, attracted to methyl eugenol, deposited in BMNH.

medial longitudinal dull black band over all three terga. A ..
Paratype -I male, same data as holotype, deposited ill QDPI.

Description. -male

Head -Vertical length 1.62mm. Frons length 1.31 times
breadth; red-brown with fuscous around orbital setae and
on anteromedial hump; latter covered with short pale hairs;
orbital setae black: 1 s.or., 2 i.or.; lunule fuscous. Ocellar
triangle black. Vertex pale fuscous. Face fulvous with
moderately large oval black spots; length 0.55mm. Genae
fulvous, dark fuscous subocular spot present; dark seta
present. Occiput red-brown, fulvous along eye margins;
occipital row with 3-6 large black setae. Antennae with
segments I and 2 red-brown, segment 3 red-brown with pale
fuscous on apex and outer surface; a red-brown dorsal seta
on segment 2; arista black (red-brown basally); length of
segments: 0.22mm; 0.36mm; 0.82mm.

Thorax -Scutum black with dark red-brown lateral to lateral
postsutural vittae, anterior to mesonotal suture and inside
postpronotal lobes. Pleural areas black except red-brown
below postpronotal lobes. Yellow markings as follows:
postpronotal lobes (except dark red-brown anteromedial
comers); notopleura; medium sized mesopleural stripe,
reaching midway between anterior margin of notopleuron
and anterior npl. seta dorsally, continuing to katepisternum

Fig. 1. Bactrocera (Afrodacus)fastigata Tsuruta & White, male. as a small transverse spot, anterior margin weakly convex;
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anatergite (posterior apex black); anterior 5/8 katatergite longitudinal band over all three terga, narrow lateral fuscous
(remainder black); two narrow parallel sided lateral to dark fuscous margins on terga IV and V. A pair of ovai
postsutural vittae ending at ia. setae. Postnotum black. fuscous shining spots on tergum V. Posterior lobe of surstylus
Scutellum yellow except for a narrow black basal band. short, sternum V with a deep concavity on posterior margin.
Setae: sc. 2; prsc. 2; ia. 1; p.sa. 1; a.sa. 1; mpl. 1; npl. 2;
scpo 4. Attractant -Methyl eugenol.

Legs -Femora fulvous except for a black subapical elongate Female -Not known.
oval spot on outer surfaces of fore femora, fore tibiae fuscous
basally to pale fuscous apically, mid tibiae fulvous with pale Distribution -Southern India.
fuscous on outer surface of basal area, hind tibiae fuscous,
all tarsal segments fulvous; mid tibiae each with an apical Hosts -No known record.
black spur.

Remarks. -Bactrocera (Bactrocera) amarambalensis is
Wings -Length 6.3Imm; cells bc and c colourless; similar to B. verbascifoliae Drew & Hancock, B. areceae
microtrichia in outer comer of cell c only; remainder of wings (Hardy and Adachi) and B. kandiensis Drew & Hancock in
colourless except fuscous cell sc, narrow fuscous costal band the dorsalis -complex in possessing narrow parallel sided
slightly overlapping R2+3 as a pale tint and with a slightly lateral postsutural vittae, a narrow fuscous costal band and
swelling around apex of R4+5' a narrow pale fuscous cubital a "T" shaped black pattern on abdominal terga III-V. It differs
streak; a dense aggregation of microtrichia around A1+CuA2; from B. verbascifoliae and B. kandiensis in having a dark
supernumerary lobe of medium development. preapical spot on the fore femora only and from B. arecae

in having dark red-brown anteromedial comers on the
Abdomen -Oval; terga free; pecten present on tergum III. postpronotal lobes, a uniformly black scutum and narrow
Tergum I and sterna I and II wider than long. Tergum I dark black lateral margins on abdominal terga III-V. It is also
fuscous to black except for a narrow red-brown transverse similar to B. (Bactrocera) vishnu Drew & Hancock and B.
band posterocentrally; tergum III red-brown except for small (Bactrocera) profunda Tsuruta & White in the costal band
transverse black bands anteriorly and narrow black lateral just overlapping R2+3 and possessing a preapical black spot
margins; terga III-V red-brown except for a 'T' pattern made on the fore femora, but differs from these species in having
up of a transverse band across anterior margin of tergum III dark red-brown anteromedial comers on the postpronotal
which is dark fuscous across lateral margins and fuscous and lobes. This species has not been found outside of the
narrower centrally and a narrow dull black medial rainforest areas of the Western Ghats.

"'\ / 1f Bactrocera (Bactrocera) a~icofuscans White & Tsuruta

...\ I At (FIg. 3)

Bactrocera (Bactrocera) apicofuscans White & Tsuruta, 2001: 73-
75. Ho1otype male in HORDI.

Material examined. -1 male, INDIA: New Amarambalam Forest,
Kerala, colI. S. Raghu, 15 Feb.1999-25 Feb.1999, attracted to
methyl eugenol, deposited in QDPI.

Description. -male

Head -Vertical length I.80mm. Frons length 1.17 times
breadth; red-brown with fuscous around orbital setae and
on anteromedial hump and fulvous along lateral margins;
latter covered with a few short pale hairs; orbital setae dark
fuscous: 1 s.or., 2 i.or.; lunule red-brown. Ocellar triangle
black. Vertex red-brown. Face fulvous with large elongate-
oval black spots; length O.60mm. Genae fulvous, fuscous
subocular spot present; red-brown seta present. Occiput red-

-i brown, fulvous along eye margins; occipital row with 4';: strong red-brown setae. Antennae with segments 1 and 2

red-brown, segment 3 missing; length of segments: O.29mm;
O.4Imm.

Thorax -Scutum red-brown without dark markings. Pleural
Fig. 2. Bactrocera (Bactrocera) amarambalensis, new species, areas red-brown without dark markings. Yellow markings
male. as follows: postpronotallobes (except anteromedial comers
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l red-brown); notopleura; mesopleural stripe slightly wider lobe of surstylus short, sternum V with a deep concavity on

than notopleuron dorsally, continuing to katepisternum below posterior margin.
as a transverse spot, anterior margin straight; anatergite
(posterior apex red-brown); anterior 1/2 katatergite (remainder Attractant -Methyl eugenol.

red-brown); two very narrow lateral postsutural vittae,
tapering posteriorly to end well before ia. setae. Postnotum Female -Not known.

red-brown. Scutellum yellow except for a narrow red-brown
basal band. Setae red-brown: sc. 2; prsc. absent; ia. 1; p.sa. Distribution -Southern India, Sri Lanka.

1; a.sa. 1; mpl. 1; npl. 2; scpo 4.
Hosts -No known record.

Legs -Fore femora fulvous basally and red-brown apically
with a large elongate-oval dark fuscous spot on outer Remarks. -Bactrocera (Bactrocera) apicofuscans White &
surfaces, mid femora with basal 1/3 fulvous and remainder Tsuruta is similar to B. pseudoversicolor, new species, and
dark red-brown to fuscous, hind femora fulvous except apical B. versicolor (Bezzi) in possessing a red-brown scutum,
1/3 dark red-brown to fuscous, fore and mid tibiae red-brown abdominal terga III-V red-brown with a black "T" shaped
and hind tibiae dark red-brown, tarsi with basal segments pattern and wings with a narrow fuscous costal band. It
fulvous and apical four segments red-brown; mid tibiae each differs from these two species in having the prsc. setae
with an apical red-brown spur. absent, cell bc fuscous, cell c pale fuscous, postpronotallobes

with anteromedial comers red-brown, lateral postsutural
Wings -Length 7.08mm; cell bc fuscous, cell c pale fuscous, vittae narrow and short and ending well before ia. setae. Also, ,
microtrichia in outer comer of cell c only; remainder of wings the costal band is not expanded into a spot into the apex as j
colourless except for a dark fuscous cell sc, broad dark described by Tsuruta & White (200 1) but is widening slightly
fuscous costal band almost confluent with R4+5 and slightly at the apex and slightly darker in colour at this point.

wider and darker at apex, a narrow dark fuscous cubital
streak; a dense aggregation of microtrichia around AI+CuA2;
supernumerary lobe of medium development. Bactrocera (Bactrocera) apiconigroscutella Drew,

new species

Abdomen -Oval; terga free; pecten present on tergum III. (Fig. 4)
Tergum I and sterna I and II wider than long. Terga I and
II red-brown with a narrow medial longitudinal dark fuscous Material examined. -Holotype -male, INDIA: Bababudangiri,
band over tergum I and anterior part of tergum II and large near Kemmannugundi, l600m, colI. D. L. Hancock, 21 May.1992,
posterolateral very pale fulvous to white areas on tergum II; attracted to cue lure, deposited in BMNH.

terga III-V red-brown with a narrow black 'T' pattern. A ..
pair of oval red-brown shining spots on tergum V. Posterior Descnptlon. -male

Head -Vertical length 1.44mm. Frons length 1.35 times
breadth; fulvous with dark fuscous around orbital setae and
on anteromedial hump; latter with a small number of short
pale hairs; orbital setae black: 1 s.or.; 2 i.or.; lunule dark
fuscous. Ocellar triangle black. Vertex dark fuscous. Face
fulvous with a pair of very large oval black spots; length
0.43mm. Genae fulvous, large dark fuscous to black
subocular spot; red-brown seta present. Occiput black,
fulvous along eye margins; occipital row with 6 black setae.
Antennae with segments 1 and 2 fulvous, segment 3 fulvous
with fuscous on apex and outer surface; a weak pale dorsal
seta on segment 2; length of segments: 0.17mm; 0.26mm;
0.79mm.

Thorax -Scutum black without pale markings. Pleural areas
black except dark fuscous below postpronotallobes. Yellow
markings as follows: postpronotal lobes (anteromedial
comers black and extending into centre of lobe); notopleura
(black encroaching onto anterior and posterior margins);
mesopleural stripe reaching almost midway between anterior
margin of notopleuron and anterior npl. seta dorsally,
continuing to katepisternum as a transverse spot, anterior
margin straight; anatergite (posterior apex black); anterior

Fig. 3. Bactrocera (Bactrocera) apicofuscans White & Tsuruta, 2/3 katatergite (remainder black); two narrow, short lateral
male. postsutural vittae, narrowing posteriorly to end just behind
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level of a.sa. setae. Postnotum black. Scutellum yellow II black except for a narrow dark red-brown transverse band
except for a broad black basal band and a black spot on apex along intersegmental line between the terga and a broad
that encloses both apical setae. Setae: sc. 2; prsc. 2; ia. 1; transverse orange-brown band across posterior margin of
p.sa. 1; a.sa. 1; mpl. 1; npl. 2; scpo 4. tergum II; terga III-V dark fuscous to black except for small

areas of dark red-brown posterocentrally on terga IV and V
Legs -Fore femora black except narrow fulvous bands either side of a medium width medial longitudinal, dark
around base and apex and fulvous on the entire inner surface, fuscous to black band. A pair of oval black shining spots on
mid femora entirely black except for narrow fulvous bands tergum V. Posterior lobe of surstylus short, sternum V with
around base and apex, hind femora fulvous with black on a deep concavity on posterior margin.
apical -; fore tibiae dark fuscous, mid tibiae dark fuscous
basally and fuscous apically, hind tibiae dark fuscous to Attractant -Cue lure.
black; all tarsi with basal segment fulvous and apical four
segments fuscous; mid tibiae each with an apical black spur. Female -Not known.

Wings -Length 5.14mm; cells bc and c colourless; Distribution -Southern India.
microtrichia in outer corner of cell c only; remainder of wings
colourless except fuscous cell sc, narrow fuscous costal band Hosts --No known record.
confluent with R2+3 and remaining narrow before ending just
beyond apex of R4+5' narrow fuscous cubital streak; dense Remarks. -Bactrocera (Bactrocera) apiconigroscutella,
aggregation of microtrichia around A1+CuA2; supernumerary new species, belongs to the nigrotibialis -complex with the
lobe of medium development. entire thorax mostly black, wings colourless except for a

narrow costal band and cubital streak and legs with extensive
Abdomen -Oval; terga free; pecten present on tergum III. areas of black. B. apiconigroscutella is similar to the other
Tergum I and sterna I and II wider than long. Terga I and known species in the complex i.e. B. lata (Perkins), B.

neonigrotibalis, new species, B. nigrofemoralis White &
Tsuruta and B. nigrotibialis (Perkins) in the general
characters of the complex. It differs from B. nigrotibialis
and B. nigrofemoralis in possessing a pair of facial spots
rather than the face being entirely black and from all four
species in having a black spot on the apex of the scutellum.
It also differs from B. nigrofemoralis in having a narrower
mesopleural stripe that does not extend to the anterior npl.
seta and from B. neonigrotibialis in having the mid femora
almost entirely black, not with the basal 1/2 fulvous, and in
possessing a broader black basal band on the scutellum.

Bactrocera (Bactrocera) caryeae (Kapoor)

Chaetodacusferrugineus incisus -Bezzi, 1916:105 (partim), not
Walker, 1861. [Misidentification].

Dacus (Strumeta) caryeae Kapoor, 1971: 479-480. Holotype male,
INDIA: Mysore, Coorg, 2 Jun.1914 (B.F.), on Caryea arborea
(NPC) [not available for study].

Dacus (Bactrocera) caryeae -Hardy, 1977: 49.
Bactrocera (Bactrocera) caryeae -White & Elson-Harris, 1992:

186; Drew & Hancock, 1994a:13-15.

--Material examined. -208 males, New Amarambalam Forest,
Kerala, colI. S. Raghu, 15 Feb. 1999 -25 Feb.1999, attracted to

..methyl eugenol; 147 males, same locality, colI. C. F. Binoy, 5
Apr.1999-22 Apr.1999, attracted to methyl eugenol. Specimens
deposited in KFRI, NPC, QDPI, ZRC and ZSI.

Diagnosis. -A medium sized species (wing length 6.00mm);
i. a pair of large elongate-oval black facial spots present;
: '3; postpronotallobes yellow with fuscous anterodorsal corners;
, notopleura yellow; scutum dull black; mesopleural stripe of

medium width; two narrow lateral postsutural vittae ending
Fig. 4. Bactrocera (Bactrocera) apiconigroscutella, new species, at or just before ia. setae; medial postsutural vitta absent;
male. scutellum yellow with black basal band that can be narrow
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or broad; all femora with large elongate-oval subapical dark Thorax -Scutum black with small areas of dark red-brown
fuscous to black spots; wing with a narrow fuscous costal below and behind lateral postsutural vittae, around mesonotal
band confluent with RZ+3 and very narrow cubital streak suture and inside postpronotal lobes. Pleural areas black
confined within lobe of cell cup; cells bc and c colourless; except red-brown below postpronotal lobes. Yellow
microtrichia in outer comer of cell c only; abdominal terga markings as follows: Postpronotal lobes; notopleura;
III-V with dark fuscous to black markings as follows -across mesopleural stripe reaching almost to anterior npl. seta
anterior margin of tergum III, broad lateral longitudinal bands dorsally, continuing to katepisternum as a transverse spot,
and a narrow medial longitudinal band over all three terga. anterior margin straight; anatergite (posterior apex black);

anterior ',z katatergite (remainder black); two broad parallel
Attractant -Methyl eugenol. sided lateral postsutural vittae ending behind ia. setae.

Postnotum black. Scutellum yellow except for a narrow black
Distribution -Southern India and Sri Lanka. basal band. Setae: sc. 2; prsc. 2; ia. 1; p.sa. 1; a.sa. 1; mpl.

1; npl. 2; scpo 4.

Hosts -A range of edible fruits including citrus, mango,
guava and Artocarpus. Legs -All segments fulvous except hind tibiae pale fuscous;

mid tibiae each with an apical black spur.

Remarks. -Bactrocera (Bactrocera) caryeae is a member
of the dorsalis -complex of species, best distinguished by Wings -Length 4.95mm; cells bc and c colourless; both cells
the elongate-oval facial spots, narrow lateral postsutural entirely devoid of microtrichia; remainder of wings
vittae, large dark fuscous to black subapical spots on all colourless except for a pale fuscous ~ell sc, a short n~ow
femora and broad lateral longitudinal dark fuscous to black pale fusco~s c~stal band confluent wIth RZ+3 and endmg at
bands on abdominal terga III-V. It has been described and apex of t~IS vem, a small oval fuscous ~pot around apex of
illustrated in detail by Drew & Hancock (1994a). In general, R~+5'. cubItal streak as a pale fus~ous tIn~ mos~ly .confined
it is distributed in the tropical climatic zone of southern India, wIthm cell cup; a dense aggregatIon of .mIcrotrichIa around
in contrast to B. dorsalis which predominates in the northern A,+CuAz; supernumerary lobe of medIum development.

subtropical areas.
Abdomen -Oval; terga free; pecten present on tergum III.
Tergum I and sterna I and II wider than long. Tergum I black;

B tr (B tr ) . (B .) tergum II red-brown with a narrow transverse black bandac ocera ac ocera correc.a eZZI .
(Fig. 5) that does not reach lateral margms and black anterolateral

Chaetodacus correctus Bezzi, 1916: 107. Syntypes in ZSI.
Bactrocera (Bactrocera) correcta -Norrbom et a1., 1998: 89.
See Norrbom et a1., 1998: 89 for complete list of synonyms.

Material examined. -24 males, New Amaramba1am Forest,
Kera1a, coli. S. Raghu, 15 Feb.1999-25 Feb.1999, attracted to
methyl eugenol; 35 males, same locality, coli. C. F. Binoy, 5
Mar.1999-22 Mar.1999, attracted to methyl eugenol; 55 males,
same locality, coli. C. F. Binoy, 5 Apr. 1999-22 Apr. 1999, attracted
to methyl eugenol. Specimens deposited in KFRI, NPC, QDPI,
ZRC and ZSI.

Description. -male

Head -Vertical length 1.27mm. Frons, length 1.24 times
breadth; fulvous with dark fuscous around orbital setae and
on anteromedial hump; latter covered by a small number of
short pale hairs; orbital setae black: 1 s.or., 2 i.or.; lunule
dark fuscous. Ocellar triangle black. Vertex dark fuscous.
Face fulvous with transverse, elongate black spots almost
meeting in centre; length 0.38mm. Genae fulvous, pale
fuscous subocular spot present; fuscous seta present. Occiput
dark red-brown with large dark fuscous to black areas,
fulvous along eye margins; occipital row with 4-6 weak dark
setae. Antennae with segments 1 and 2. red-brown, segment ";;
3 red-brown with pale fuscous on outer surface; a weak dorsal
seta on segment 2; arista black (red-brown basally); length
of segments: 0.12mm; 0.24mm; 0.60mm. Fig. 5. Bactrocera (Bactrocera) correcta (Bezzi), male.
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comers; terga III-V red-brown with a black 'T' pattern and Attractant -Methyl eugenol.
black anterolateral comers on terga IV and V. A pair of oval
red-brown shining spots on tergum V. Posterior lobe of Distribution -Endemic to a wide area of South East Asia.
surstylus short, sternum V with a deep concavity on posterior Introduced to Hawaii and Mariana Islands. More recently
margin. introduced into Tahiti. Within India, B.dorsalis is widespread

but appears more common in the subtropical zones.
Attractant -Methyl eugenol.

Hosts -A wide range of commercial and wild host fruits.
Distribution -Widely distributed in South East Asia. See Allwood et al (1999) for the most recent comprehensive

listings and Tsuruta et al. (1997) for hosts recorded in Sri
Hosts -Recorded from a wide range of commercial/edible Lanka.
host fruits (see Allwood et al., 1999 for detailed listing and
Tsuruta et al., 1997 for host records in Sri Lanka). Remarks. -Bactrocera (Bactrocera) dorsalis is one of the

major pest species of Bactrocera, worldwide. Only
Remarks. -Bactrocera correcta is a serious pest species Bactrocera papayae Drew & Hancock would be a more
with a broad host range. It has been recorded causing major damaging pest species. Bactrocera dorsalis is similar to
infestations in commercial fruit crops in southern Vietnam B.carambolae Drew & Hancock, B. papayae, B.occipitalis
and central to northern Thailand. It is similar to B.dorsalis (Bezzi) and B. philippinensis Drew & Hancock in possessing
in colour patterns of the thorax, abdomen and legs, but differs the general colour p~tt~rns .of .dors~lis -com~lex species.
in possessing transverse facial spots and an incomplete costal Ba.ctr~cera dorsalIs IS dIstInct ill possessI~g a short
band. Bactrocera correcta is similar to B. (Bactrocera) OVIposItor, ~ narrow costal band (confluen~ WIth R2+3)' a
penecorrecta, new species, in possessing a black scutum, narrow medIal dark band on terga III-V fofIlllng the stem of
lateral postsutural vittae broad and ending at ia. setae and the 'T' and narrow lateral dark markings on the same terga.

femora entirely fulvous. It differs from B. penecorrecta in
h . bd . I t III V tl b . th Bactrocera (Bactrocera) merapiensis Drew & Hancock

avmg a omma erga -mos y orange- rown WI

black markings (not mostly black) and the scutellum with a
bl k b al b d Bactrocera (Bactrocera) merapiensis Drew & Hancock, 1994a:narrow ac as an.

40-41. Holotype male in BPBM.

B (B ) d I . (H d I) Material examined. -28 males, New Amarambalam Forest,
actrocera actrocera orsa zs en e

Kerala, coli. S. Raghu, 15 Feb. 1999-25 Feb. 1999, attracted to cue
..lure: 5 males, same locality, coli. C. F. Binoy, 5 Mar.1999-22

Dacus dorsalis Hendel, 1912: 18. Lectotype female In BMNH. M 1999 d I S . d . d .
KFRI.ar. ,attracte to cue ure. peclmens eposIte In ,

Bactrocera (Bactrocera) dorsalis -Drew & Hancock, 1994a: 17- NPC, QDPI, ZRC and ZSI.

20.
See Drew & Hancock, 1994a: 17-18 for complete list of synonyms. D .. A di . d . ( .

I gth580 )uzgnoszs. -me urn SIze specIes wmg en .mm;
..a pair of medium sized oval black facial spots present;

Materzal examzned. -14 males, New Amarambalam Forest, postpronotallobes yellow; notopleura yellow; scutum black
Kerala, coli. S. Raghu, 15 Feb.1999-25 Feb.1999, attracted to without pale markings; mesopleural stripe slightly wider than
methyl eugenol; 9 males, 5 Mar. 1999-22 Mar. 1999; 8 males, New notopleuron dorsally; two lateral postsutural vittae of
Amarambalam Forest, Kerala, coli. C. F. Binoy, 5 Apr.1999-22 medium width, narrowing posteriorly to end before ia. setae;
Apr.1999, attracted to methyl eugenol. Specimens deposited in medial postsutural vittae absent; scutellum yellow with a
KFRI, NPC, QDPI, ZRC and ZSI. narrow black basal band; legs with all segments fulvous

except fore tibiae fuscous, mid tibiae pale fuscous basally
Diagnosis. -A medium sized species (wing length 6.40mm and hind tibiae dark fuscous; wing with a narrow fuscous
average); a pair of medium sized circular black facial spots costal band confluent with R2+3 (narrowing to a point a apex
present; postpronotal lobes yellow; notopleura yellow; ofR2+3 before expanding slightly to apex of wing) and narrow
scutum generally dull black but may have areas of red-brown fuscous cubital streak; cells bc and c colourless; microtrichia
of varying sizes and shapes; mesopleural stripe of medium in outer comer of cell c only; abdominal terga III-V with a
width; two broad lateral postsutural vittae, parallel sided and medial two broad lateral longitudinal dark fuscous to black
ending behind ia. setae; medial postsutural vittae absent; bands joined along anterior margin of tergum III; a pair of
scutellum yellow with a narrow black basal band; legs mostly dark fuscous shining spots on tergum V.
fulvous with fore tibiae pale fuscous and hind tibiae fuscous;
wing with a narrow fuscous costal band confluent with R Attractant -Cue lure.
and a narrow pale fuscous cubital streak; cells bc ancf2+c
colourless; microtrichia in outer comer of cell c only; Distribution -Known from Indonesia (Java and Sumatra)
abdominal terga III-V red-brown with a distinct black 'T' and Kerala (Southern India).
and anterolateral comers of terga IV and V dark fuscous to
black. Hosts -No known records.
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Remarks. -This species has been adequately described and and hind tibiae dark fuscous; fore and mid tibiae each with
illustrated by Drew & Hancock (1994a). It is a member of an apical black spur.
the B. dorsalis complex of species and best distinguished by
the narrowing lateral postsutural vittae, narrow costal band Wings -Length 4.92mm; cells bc and c colourless;
confluent with R2+3' femora entirely fulvous, abdominal terga microtrichia in outer comer of cell c only; remainder of wings
with broad lateral longitudinal dark fuscous to black bands colourless except fuscous cell sc, narrow fuscous costal band
and dark fuscous shining spots and its attraction to cue lure. confluent with R2+3 and gradually widening to end between
Bactrocera merapiensis is also similar to B. (Bactrocera) extremities of R4+5 and M, a narrow very pale fuscous cubital
paraverbascifoliae, new species, and B. (Bactrocera) syzygii streak; a dense aggregation of microtrichia around AI+CuA2;
White & Tsuruta in having femora entirely fulvous, lateral supernumerary lobe of medium development.
postsutural vittae ending before ia. setae and mesopleural
stripe narrow to medium width. Bactrocera syzygii differs Abdomen -Oval; terga free; pecten present on tergum III.
from the other two species in having stout ventral spines on Tergum I and sterna I and II wider than long. Tergum I dark
the fore femora and B. merapiensis differs from B. fuscous except for a narrow posterocentral transverse red-
paraverbascifoliae in having the lateral postsutural vittae brown band; tergum II dark fuscous to black except for a
tapering posteriorly, a narrower mesopleural stripe just wider narrow anterocentral transverse red-brown band and a broad
than the notopleuron and abdominal tergum III entirely dark transverse fulvous band across posterior margin; terga 111-

fuscous to black. Veach with a broad dark fuscous to black 'T' pattern with

paler areas lateral to midline fuscous on tergum III and red-
brown on terga IV and V. A pair of red-brown oval shining

Bactrocera (Bactrocera) neoarecae Drew, new species spots on tergum V. Posterior lobe of surstylus short, sternum
(Fig. 6) V with a deep concavity on posterior margin.

Material examined. -Holotype -male, INDIA: New Attractant -Methyl eugenol.
Amarambalam Forest, Kerala, colI. C. F. Binoy, 5 Apr.1999-22
Apr.1999, attracted to methyl eugenol, deposited in BMNH. Female -Not known.

Description. -male Distribution -Southern India.

Head -Vertical length I.03mm. Frons length 1.13 times Hosts -No known record.
breadth; fulvous with pale fuscous around orbital bristles
and on anteromedial hump; latter with a small number of
short pale hairs; orbital seta black: 1 s.or., 2 i.or.; lunule """"" / 11'
pale fuscous. Ocellar triangle black. Vertex fuscous. Face B Q
fulvous with a pair of small oval transverse black spots not
meeting in midline; length 0.38mm. Genae fulvous, no
subocular spot; red-brown seta present. Occiput black,
fulvous along eye margins; occipital row with a small number
of pale setae. Antennae with segments 1 and 2 red-brown,
segment 3 red-brown with fuscous on apex and outer surface;
a weak red-brown dorsal seta on segment 2; arista black (red-
brown basally); length of segments: 0.I2mm; 0.I9mm;
0.29mm.

:
Thorax -Scutum black without pale markings except for
red-brown anterior to mesonotal suture. Pleural areas black
except red-brown below postpronotal lobes. Yellow
markings as follows: postpronotallobes; notopleura; medium
sized mesopleural stripe, reaching midway between anterior
margin of notopleuron and anterior npl. seta dorsally,
continuing to katepisternum as a transverse spot, anterior

margin slightly convex; anatergite (posterior apex black);
anterior 1/2 katatergite (remainder black); two parallel sided
lateral postsutural vittae of medium width ending behind ia. 'i!
setae. Postnotum black. Scutellum yellow except for a broad
black basal band. Setae: sc. 2; prsc. 2; ia. 1; p.sa. 1; a.sa.
1; mpl. 1; npl. 2; scpo 4.

Legs -All segments fulvous except for dark fuscous to black
preapical oval spots on outer surfaces of fore and hind femora Fig. 6. Bactrocera (Bactrocera) neoarecae, new species, male.
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Remarks. -Bactrocera (Bactrocera) neoarecae is similar Wings -Length 5.76mm; cells bc and c colourless;
to B. arecae in possessing narrow to medium width, parallel microtrichia in outer comer of cell c only; remainder of wings
sided lateral postsutural vittae, a narrow costal band and colourless except fuscous cell sc, narrow fuscous costal band
cubital streak and cells bc and c colourless. It differs from confluent with R2+3 and widening slightly before ending just
B. arecae in having a uniformly black scutum, preapical dark before extremity ofR4+5' narrow fuscous cubital streak; dense
spots on hind femora in addition to that on the fore femora, aggregation of microtrichia around A,+CuA2; supernumerary
costal band very narrow beyond apex of R2+3 and then lobe of medium development.
gradually widening across apex of R4+5' abdominal terga III,
IV and Veach with a dark "T" pattern and with a broad Abdomen -Oval; tergafree; pecten present on tergum III.
black basal band on the scutellum. Bactrocera arecae has Tergum I and sterna I and II wider than long. Tergum I black
not been recorded from the Indian subcontinent. except for a narrow transverse band across posterior margin

which does not reach lateral margins; tergum II black except
for a broad transverse fulvous band across posterior margin

Bactrocera (Bactrocera) neonigrotibialis Drew, which narrows to posterolateral comers; terga III dark
new species fuscous to black with a medium width medial longitudinal

(Fig. 7) black band; terga IV -V dark red-brown centrally with a
medium width medial longitudinal black band and broad

Material examined. -Holotype -male, INDIA: New lateral longitudinal dark fuscous bands over both terga (in
Amarambalam Forest, Kerala, coIl. S. Raghu, 15 Feb.1999-25 the paratype, the colour patterns on tergalll-V are slightly
Feb.1999, attracted to cue lure, deposited in BMNH. paler). A pair of oval dark fuscous shining spots on tergum

V. Posterior lobe of surstylus short, sternum V with a deep
Paratype -1 male, New Amarambalam Forest, Kerala, colI. C. F. ...

..concavIty on postenor margIn.Bmoy, 5 Mar. 1999-22 Mar. 1999, attracted to cue lure, deposited
in QDPI.

Attractant -Cue lure.

Description. -male
Female -Not known.

Head -Vertical length 1.42mm. Frons length 1.22 times
breadth; red-brown with fulvous along lateral and anterior Distribution -Southern India.

margins and fuscous to dark fuscous around orbital setae
and on anteromedial hump; latter covered with a large Hosts -No known record.

number of short pale hairs; orbital setae black: 1 s.or., 2 i.or.;
lunule dark fuscous. Ocellar triangle black. Vertex black.
Face fulvous with large elongate oval black spots almost ..
filling entire antennal furrow; length O.53mm. Genae fulvous, I
dark fuscous to black subocular spot present; black seta '.:: ..':::'
present. Occiput black, fulvous along eye margins; occipital ..'
row with 2-6 black setae. Antennae with segments 1 and 2
red-brown, segment 3 missing; a strong pale dorsal seta on
segment 2; length of segments: O.22mm; O.3lmm.

Thorax -Scutum black without pale markings. Pleural areas
black except dark fuscous below postpronotal lobes and
above mid coxae. Yellow markings as follows: postpronotal
lobes (anteromedial comers black); notopleura; narrow
mesopleural stripe, equal in width to notopleuron dorsally,
continuing to katepisternum as a small transverse spot,
anterior margin straight; anatergite (posterior apex black);
anterior '/2 katatergite (remainder black); two narrow, short
lateral postsutural vittae, narrowing sharply posteriorly to
end at or just behind level of a.sa. setae. Postnotum black. IScutellum yellow except for a narrow to medium width black
basal band. Setae: sc. 2;prsc. 2; ia. l;p.sa. 1; a.sa. 1; mpl.
1; npl. 2; scpo 4. C;f~Y

~~'f!
Legs -Fore femora fulvous except for apical 2/3 of outer \\
surfaces shining black, mid femora fulvous except apical .
'/2 dark fuscous to black, hind femora fulvous except 1/3 \
dark fuscous to black; fore tibiae fuscous to dark fuscous,
mid tibiae fuscous, hind tibiae dark fuscous; all tarsal Fig. 7. Bactrocera (Bactrocera) neonigrotibialis, new ~pecies,
segments fulvous; mid tibiae each with an apical black spur. male.
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Remarks. -Bactrocera (Bactrocera) neonigrotibialis Legs -Fore femora mostly shining black but may be dark
belongs to the nigrotibialis -complex with mostly black on fulvous on some or all of inner surfaces, mid femora entirely
the thorax (except for yellow markings), wings with a narrow shining black, hind femora with basal 2/3 fulvous and apical
costal band and cubital streak and no additional fuscous 1/3 shining black; fore tibiae fuscous (tending darker
markings, legs with extensive black markings. The other basally), mid tibiae fulvous (tending fuscous basally), hind
species in the complex are B. apinigroscutella, new species, tibiae dark fuscous; all tarsal segments fulvous; mid tibiae
B. lata (Perkins), Bactrocera nigrofemoralis White & each with an apical black spur.

Tsuruta and B. nigrotibialis (Perkins). B. neonigrotibialis
differs from the other species in having a combination of a Wings -Length 5.01mm; cells bc and c colourless;
fulvous face with large elongate oval black spots, the lateral microtrichia in outer comer of cell c only; remainder of wings
postsutural vittae shorter and ending at level of a.sa. setae, colourless except fuscous cell sc, narrow fuscous costal band
femora fulvous except fore femora with apical 2/3 of outer confluent with R2+3 and remaining narrow to end just beyond
surfaces black, apical 1/2 of mid femora and apical 1/3 of extremity of R4+5' a narrow fuscous cubital streak; dense
hind femora dark fuscous to black. aggregation of microtrichia around A1+CuA2; supernumerary

lobe of medium development.

Bactrocera (Bactrocera) nigrofemoralis Abdomen -Oval; terga free; pecten present on tergum III.
White & Tsuruta Tergum I and sterna I and II wider than long. Terga I and

(Fig. 8) II black except for a narrow red-brown band along
intersegmental line and a broad transverse fulvous to red-

Bactrocera (Bactrocera) nigrofemoralis White & Tsuruta, 2001: brown band across posterior 1/2 of tergum II and narrowing
79-82. Holotype male in BMNH. to lateral margins; terga III-V red-brown except for a broad

black band across anterior margin of tergum III, broad black
Material examined. -4 males, INDIA: New Amarambalam Forest, lateral longitudinal bands over all three terga and a narrow
Kerala, colI. S. Raghu, 15 Feb. 1999-25 Feb. 1999, attracted to cue medial longitudinal black band from black base of tergum
lure; 5 males, New Amarambalam Forest, Kerala, colI. C. F. Binoy, III to apex of tergum V (in some specimens, the central red-
5 M 199922 M 1999 tt t d t 1 26 1 N brown area is reduced through tergum III being entirely black

ar. -ar. , a rac e 0 cue ure; ma es, ew ...
A b 1 F t K 1 11 C F B. 5 A 1999 22 and/or black across antenormargm oftergum IV). Apatrofmaram a am ores, era a, co. ..moy, pro -

Apr.1999, attracted to cue lure. Specimens deposited in KFRI,
NPC, QDPI, ZRC and ZSI. ~

""'" / B
Description. -male

Head -Vertical length 1.37mm. Frons length 1.23 times
breadth; dark red-brown to fuscous; fulvous laterally and
with dark fuscous around orbital setae and on anteromedial
hump; latter with a few short pale hairs; orbital setae black:
1 s.or., 2 i.or.; lunule fuscous. Ocellar triangle black. Vertex
dark fuscous. Face shining black; length 0.46mm. Genae
fulvous, dark fuscous to dull black subocular spot present;
black seta present. Occiput black, fulvous along eye margins;
occipital row with 3-6 small black setae. Antennae with
segments 1 and 2 dark red-brown to fuscous, segment 3 red-
brown with dark fuscous on apex and outer surface; a weak
dorsal seta on segment 2; arista black (red-brown basally);
length of segments: 0.19mm; 0.26mm; 0.67mm.

Thorax -Scutum shining black without pale markings. IPleural areas entirely black. Yellow markings as follows: '
postpronotallobes (anteromedial comers dark fuscous to f

black); notopleura (except black around base making yellow
a smaller area); mesopleural stripe reaching to anterior npl. ":ti

seta dorsally, continuing to katepisternum as a small \\
transverse spot, anterior margin straight; anatergite (posterior \)
apex black); anterior 5/8 katatergite (remainder black); two ~
narrow lateral postsutural vittae, narrowing posteriorly to end ~
well before ia. setae. Scutellum yellow except for a
moderately broad black basal band. Setae black: sc. 2; prsc. Fig. 8. Bactrocera (Bactrocera) nigrofemoralis White & Tsuruta,
2; ia. 1; p.sa. 1; a.sa. 1; mpl. 1; npl. 2; scpo 4. male.
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oval black shining spots on tergum V. Posterior lobe of black); anterior 5/8 katatergite (remainder black); two narrow
surstylus short, sternum V with a deep concavity on posterior lateral postsutural vittae, narrowing posteriorly to end before
margin. ia. setae. Postnotum black. Scutellum yellow except for a

narrow black basal band. Setae: sc. 2; prsc. 2; ia. 1; p.sa. 1;
Attractant -Cue lure. a.sa. 1; mpl. 1; npl. 2; scpo 4.

Female -Not known. Legs -Femora entirely fulvous except for a diffuse small
dark subapical spot on the fore femora of some specimens,

Distribution -Southern India. fore and hind tibiae dark fuscous, mid tibiae dark fuscous
basally to fuscous apically, all tarsal segments fulvous; mid

Hosts -Terminalia catappa (Combretaceae) (Tsuruta et al., tibiae each with an apical black spur.

1997)
Wings -Length 5.28mm; cells bc and c colourless;

Remarks. -Bactrocera (Bactrocera) nigrofemoralis belongs microtrichia in outer comer of cell c only; remainder of wings
to the nigrotibialis -complex discussed under B. colourless except fuscous cell sc, narrow fuscous costal band
neonigrotibialis. It is distinct in possessing a black face, the slightly overlapping R2+3 where it is extremely pale and not
mesopleural stripe reaching to the anterior npl. seta and a widening apically, narrow pale fuscous to fuscous cubital
broad basal black band on the scutellum. streak; dense aggregation of microtrichia around A1+CuA2;

supernumerary lobe of medium development.

Bactrocera (Bactrocera) paraosbeckiae Drew, Abdomen -Oval; terga free; pecten present on tergum III.
new species Tergum I and sterna I and II wider than long. Tergum I black

(Fig. 9) except for a narrow posterocentral transverse red-brown
band; tergum II black except for a narrow anterocentral

Material examined. -Holotype -male, INDIA: New transverse red-brown line and a broad transverse fulvous
Amarambalam Forest, Kerala, coil. S. Raghu, 15 Feb.l999-25 band across posterior margin; terga III-V red-brown except
Feb.l999, attracted to cue lure, deposited in BMNH. for a black 'T' pattern and broad fuscous to dark fuscous
P 6 I d h 1 20 1 N lateral longitudinal bands over all three terga. A pair of oval
aratypes -ma es, same ata as 0 otype; ma es, ew ...

Amarambalam Forest, Kerala, 5 Mar.l999-22 Mar.l999, C. F. fuscousshImngspo~sontergumV.P~stenorlobe?fsurstyl.usBinoy, attracted to cue lure. 8 paratypes in QDPI, 4 in ANIC, 4 short, sternum V wIth a deep concavIty on postenor margIn.

in BMNH, 3 in NPC, 4 in ZRC and 3 in ZSI. ~ 0
f'lDescription. -male n

Head -Vertical length 1.42mm. Frons length 1.35 times
breadth; fulvous with dark fuscous around orbital setae and
on anteromedial hump; latter covered by short pale hairs;
orbital setae black: 1 s.or., 2 i.or.; lunule dark fuscous.
Ocellar triangle black. Vertex dark fuscous. Face fulvous
with large oval black spots; length O.46mm. Genae fulvous,
dark fuscous subocular spot present; black seta present.
Occiput red-brown with large dark fuscous to black areas,
fulvous along eye margins; occipital row with 4-6 large dark
setae. Antennae with segments 1 and 2 red-brown, segment I
3 red-brown with fuscous on apex and outer surface; a weak I
pale dorsal seta on segment 2; arista black (red-brown
basally); length of segments: O.24mm; O.34mm; O.72mm.

IThorax -Scutum dark red-brown with fuscous patterns '

which vary in size; the most common is a broad fuscous
area across posterior margin with narrow longitudinal broken ...!
lines running anteriorly from this zone, fuscous between ,-
postpronotal lobes and notopleura and across anterior margin.
Pleural areas dark fuscous to black with red-brown to fuscous ~\below postpronotal lobes. Yellow markings as follows: .

po~tpronotall?bes; ~otopleura; medium siz~d mesopl.eural
strIpe, reachIng mIdway between anterIor margIn of
notopleuron and anterior npl. seta dorsally, continuing to ~
katepisternum below as a small transverse spot, anterior
margin straight to slightly convex; anatergite (posterior apex Fig. 9. Bactrocera (Bactrocera) paraosbeckiae, new species, male.
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Attractant -Cue lure. black); anterior 5/8 katatergite (remainder black); two

parallel sided lateral postsutural vittae of medium width
Female -Not known. ending just before ia. setae. Postnotum black except dark

red-brown on lower central margin. Scutellum yellow except
Distribution -Southern India. for a narrow black basal band. Setae: sc. 2; prsc. 2; ia. 1;

p.sa. I; a.sa. I; mpl. I; npl. 2; scpo 2.
Hosts -No known record.

Legs -All segments fulvous except a small area of dark
Remarks. -Bactrocera (Bactrocera) paraosbeckiae is fuscous on base of fore tibiae and fuscous on base of mid
similar to B. osbeckiae Drew & Hancock in the general colour tibiae and hind tibiae dark fuscous basally to fuscous apically;
patterns of the legs, wings and abdomen. It differs in having mid tibiae each with an apical black spur.
a dark red-brown scutum with fuscous patterns which vary
in shape and size, in contrast to B. osbeckiae which has a Wings -Length 5.70mm; cells bc and c colourless;
mostly black scutum. It is also similar to B. brunneola, B. microtrichia in outer comer of cell c only; remainder of wings
pseudoversicolor, new species, and B. versicolor in having colourless except for dark fuscous cell sc, a narrow fuscous
a red-brown scutum and a.sa. and prsc. setae present. to dark fuscous costal band confluent with R2+3 and gradually
Bactrocera versicolor is distinct in having a dark apical spot widening to end between extremities of R4+5 and M, a narrow
on the scutellum and B. pseudoversicolor is separate in fuscous cubital streak; a dense aggregation of microtrichia
having the lateral postsutural vittae ending posterior to the around A1+CuA2; supernumerary lobe of medium
ia. setae. Bactrocera paraosbeckiae differs from B. development.
brunneola in having extensive fuscous markings on the dark
red-brown scutum and abdominal terga III-V with broad, Abdomen -Oval; terga free; pecten present on tergum III.
lateral longitudinal dark bands. Tergum I and sterna I and II wider than long. Tergum I

fuscous anterocentrally, dark fuscous laterally and with a
broad transverse red-brown band across posterior margin;

Bactrocera (Bactrocera) paraverbascifoliae Drew, tergum II red-brown except for a narrow transverse black
new species band anteriorly which ends laterally just before the dark

(Fig. 10) fuscous lateral margins; terga 111- V orange-brown except for
a distinct black 'T' pattern and broad lateral longitudinal

Material examined. -Holotype -male, INDIA: New darkfuscous bands which are interrupted by orange-brown
Amarambalam Forest, Kerala, colI. C. F. Binoy, 5 Apr.1999-22 on the posterolateral areas oftergum IV. A pair of oval red-
Apr.1999, attracted to methyl eugenol, deposited in BMNH. brown shining spots on tergum V. Posterior lobe of surstylus

short, sternum V with a deep concavity on posterior margin.Paratype -I male, same data as holotype, deposited in QDPI.

Description. -male

Head -Vertical length 1.32mm. Frons length 1.36 times
breadth; red-brown with pale fuscous around orbital bristles
and on anteromedial hump; latter covered with short pale
hairs; orbital setae black: I s.or., 2 i.or., lunule pale fuscous.
Ocellar triangle black. Vertex pale fuscous. Face fulvous with
medium sized circular to oval black spots; length 0.55mm.
Genae fulvous, fuscous subocular spot present; red-brown
seta present. Occiput red-brown with black spots laterally
and fulvous along eye margins; occipital row with 1-3 small
dark setae. Antennae with segments I and 2 red-brown,
segment 3 red-brown with fuscous on apex and outer surface;
a strong red-brown seta on segment 2; arista black (red-brown
basally); length of segments: 0.22mm; 0.3Imm; 0.67mm.

Thorax -Scutum black with red-brown to dark red-brown
below and behind lateral postsutural vittae, around mesonotal
suture and inside postpronotal lobes. Pleural areas black
except red-brown below postpronotal lobes. Yellow
markings as follows: postpronotallobes; notopleura; medium
sized mesopleural stripe, reaching midway between anterior
margin of notopleuron and anterior npl. seta dorsally,
continuing to katepisternum below as a transverse spot, Fig. 10. Bactrocera (Bactrocera) paraverbascifoliae, new species,
anterior margin slightly convex; anatergite (posterior apex male.
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Attractant -Methyl eugenol. Scutellum yellow except for a moderately broad black basal
band. Setae: sc. 2;prsc. 2; ia. l;p.sa. 1; a.sa. 1; mpl. 1; npl.

Female -Not known. 2; scpo 2.

1Distribution -Southern India. Legs -All segments fulvous except fore tibiae and tarsi pale
fuscous, hind tibiae dark fuscous and hind tarsi pale fuscous;

Hosts -No known record. mid tibiae each with an apical black spur.

Remarks. -Bactrocera (Bactrocera) paraverbascifoliae Wings -Length 3.92mm; cells bc and c colourless;
belongs to the dorsalis -complex. It is similar to B. microtrichia in outer comer of cell c only; remainder of wings
verbascifoliae in possessing narrow to medium width, colourless except fuscous cell sc, narrow fuscous costal band
parallel sided lateral postsutural vittae and entirely fulvous confluent with R2+3 and ending at apex of this vein before
femora. It differs from B. verbascifoliae in having the lateral continuing as a large oval fuscous spot across apex of R4+5'
postsutural vittae ending before the ia. setae and the costal a narrow pale fuscous cubital streak confined within cell cup;
band widening gradually from the apex of R2+3 to extremity a dense aggregation of microtrichia around A1+CuA2;
of wing. The wing pattern is similar to that of B. latilineola supernumerary lobe of medium development.
Drew & Hancock but B. paraverbascifoliae differs from this
species in having a broader mesopleural stripe, narrower Abdomen --Oval; terga free; pecten present on tergum III.
lateral postsutural vittae and in lacking a preapical dark spot Tergum I and sterna I and II wider than long. Tergum I black
on the fore femora. The similarities to and differences from except for a narrow transverse red-brown band across
B. merapiensis and B. syzygii have been discussed under the posterior margin but not reaching lateral margins; tergum II
Remarks on B. merapiensis. black with a broad red-brown transverse band across

posterior margin and which narrows towards posterolateral
corners; terga III-V black except dark fuscous spots

Bactrocera (Bactrocera) penecorrecta Drew, posterocentrally on tergum III and dark red-brown spots
new species posterocentrally on terga IV and V either side of a medial

(Fig. 11) longitudinal black band. A pair of oval dark red-brown
shining spots on tergum V. Posterior lobe of surstylus short,

Material examined. -Holotype -male, INDIA: New sternum V with a deep concavity on posterior margin.
Amarambalam Forest, Kerala, colI. C. F. Binoy, 5 Apr.1999-22
Apr.1999, attracted to methyl eugenol, deposited in BMNH.

Paratype -1 male paratype, same data as holotype, deposited in
QDPI.

Description. -male

Head -Vertical length O.98mm. Frons length 1.47 times
breadth; fulvous with pale fuscous to fuscous around orbital
setae and on anteromedial hump; latter without short hairs;
orbital setae black: 1 s.or., 2 i.or.; lunule fulvous. Ocellar
triangle black. Vertex fuscous. Face fulvous with transverse
oval black spots, almost meeting in midline; length O.36mm.
Genae fulvous, pale fuscous subocular spot present; red-
brown seta present. Occiput black, fulvous along eye
margins; occipital row with a small number of short pale
setae. Antennae with segments 1 and 2 red-brown, segment
3 red-brown with fuscous on apex and outer surface; a weak j
pale dorsal seta on segment 2; arista black (red-brown
basally); length of segments: O.12mm; O.19mm; O.43mm.

Thorax -Scutum black with red-brown posterolateral to i '" lateral postsutural vittae and anterior to mesonotal suture.

Pleural areas black except red-brown to dark fuscous below ~"r:#l
postpronotallobes. Yellow markings as follows: postpronotal "~7 ;if

lobes; notopleura; mesopleural stripe, reaching almost to
anterior npl. seta dorsally, continuing to katepisternum below
as a transverse spot, anterior margin straight; anatergite
(posterior apex black); anterior 5/8 katatergite (remainder
black); two moderately broad parallel sided lateral
postsutural vittae ending behind ia. setae. Postnotum black. Fig. 11. Bactrocera (Bactrocera) penecorrecta, new species, male.
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Attractant -Methyl eugenol. Legs -All femora fulvous except for an oval fuscous
subapical spot on outer surfaces of mid femora, fore tibiae ,

Female -Not known. pale fuscous, mid tibiae fulvous except for a small fuscous I

area basally, hind tibiae fuscous, tarsi fulvous except for
Distribution -Southern India. apical four segments of fore tarsi pale fuscous and all hind

tarsal segments fuscous; mid tibiae each with an apical black
Hosts -No known record. spur.

Remarks. -Bactrocera (Bactrocera) penecorrecta is similar Wings -Length 6.l0mm; cells bc and c colourless;
to B. correcta in possessing a fulvous face with transverse microtrichia in outer corner of cell c only; remainder of wings
oval black spots, a black scutum with parallel sided lateral colourless except dark fuscous cell sc, narrow fuscous costal
postsutural vittae, femora entirely fulvous and costal band band confluent with R2+3 and remaining narrow as it ends
interrupted beyond apex of R2+3 to form a separate oval spot between extremities of R4+5 and M, a narrow fuscous cubital
across apex of R4+5. It differs from B. correcta in having a streak; a dense aggregation of microtrichia around A,+CuA2;
moderately broad black band on the scutellum, abdominal supernumerary lobe of medium development.
terga III-V mostly black with small dark red-brown spots
posterocentrally either side of the medial longitudinal black Abdomen -Oval; terga free; pecten present on tergum III.
band. Tergum I and sterna I and II wider than long. Tergum I

fulvous with broad black lateral margins; tergum II fulvous
with a narrow transverse black band anteriorly and narrow

Bactrocera (Bactrocera) ps~udoversicolor Drew, black lateral margins; terga III-V red-brown with a dark 'T'

new, species pattern, the stem of which is a narrow medial longitudinal
(Fig. 12) fuscous band over all three terga and with fuscous to dark

..fuscous margins on terga IV and V. A pair of oval fuscous
Materlal examlned. -Holotype -m~le, INDIA: New to dark fuscous shining spots on tergum V. Posterior lobe of

, Amarambalam Forest, Kerala, colI. C. F. Bmoy, 5 Apr.1999-22 surstylus short, sternum V with a deep concavity on posterior
i Apr.1999, attracted to methyl eugenol, deposited in BMNH. .

margm.

Paratype -1 male, same data as holotype, deposited in QDPI. Attr t t M th 1 1ac an -e y eugeno.

Description. -male F al N t knem e -0 own.

Head -Vertical length 1.52mm. Frons length 1.33 times
-4

breadth; red-brown with pale fuscous to fuscous around "'" II
orbital setae and fulvous along lateral margins; orbital setae "'" Q}

dark fuscous: 1 s.or., 2 i.or.; lunule red-brown. Ocellar
triangle black. Vertex pale fuscous. Face fulvous with
medium sized oval black spots; length 0.528mm. Genae
fulvous, dark fuscous subocular spot present; dark fuscous
seta present. Occiput red-brown with large lateral black
markings and fulvous along eye margins; occipital row with
3-6 strong dark setae. Antennae with segments 1 and 2 red-
brown, segment 3 red-brown with fuscous on apex and outer
surface; a weak pale dorsal seta on segment 2; arista black
(red-brown basally); length of segments: 0.14mm; 0.36mm;
0.70mm.

Thorax -Scutum red-brown without dark markings. Pleural
areas black except red-brown below postpronotallobes and
above mid and hind coxae. Yellow markings as follows:
postpronotallobes; notopleura; medium sized mesopleural
stripe, reaching almost midway between anterior margin of
notopleuron and anterior npl. seta dorsally, continuing to
katepisternum as a transverse spot, anterior margin slightly
convex; anatergite (posterior apex); anterior 5/8 katatergite
(remainder black); two narrow to medium width, parallel
sided lateral postsutural vittae ending just behind ia. setae.
Postnotum broadly red-brown centrally and black laterally.
Scutellum yellow except for narrow dark red-brown basal
band. Setae red-brown: sc. 2; prsc. 2; ia. 1; p.sa. 1; a.sa. 1; Fig. 12. Bactrocera (Bactrocera) pseudoversicolor, new species,
mpl. 1; npl. 2; scpo 4. male.

343



Drew & Raghu: Dacinae of southern India

Distribution -Southern India. anterior margin straight; anatergite (posterior apex fuscous);

anterior 1/2 katatergite (remainder fuscous); two parallel sided
Hosts -No known record. lateral postsutural vittae of medium width, ending behind

ia. setae. Postnotum red-brown, tending fuscous laterally. i
Remarks. -Bactrocera (Bactrocera) pseudoversicolor is a Scutellum yellow except for a narrow red-brown basal band I
general red-brown species similar to B. versicolor and B. and a dark fuscous apical spot. Setae: sc. 2; prsc. 2

1apicofuscans. It differs from B. apicofuscans in having a (occasionally absent); ia. 1; p.sa. 1; a.sa. 1; mpl. 1; npl. 2;
narrower costal band (confluent with R2+3)' co10ur1ess cells scpo 2.
bc and c, prsc. setae present and dark lateral margins on terga
III-V. It differs from B. versicolor in possessing a narrow Legs -All segments fulvous except for a subapical pale
mesopleural stripe (equal in width to the notopleuron), and fuscous spot on outer surfaces of fore and mid femora and
lacking a dark apical spot on the scutellum and dark preapical pale fuscous on apices of hind femora, pale fuscous on outer
spots on the fore and hind femora. Its similarities to and surfaces of fore tibiae, on outer basal surfaces of mid tibiae, I
differences from B. brunneola and B. paraosbeckiae are hind tibiae entirely fuscous; mid tibiae each with an apical i
discussed under the Remarks on B. paraosbeckiae. red-brown spur.

Wings -Length 6.98mm; cells bc and c colourless; extremely
Bactrocera (Bactrocera) versicolor (Bezzi) small area of microtrichia in outer corner of cell conly;

(Fig. 13) remainder of wings colourless except for fuscous cell sc, a
very narrow fuscous costal band confluent with R2+3 and

Chaetodacus ferrugineus var. versicolor Bezzi, 1916: 105. ending just beyond extremity of R4+s, a very narrow pale
Syntypes in BMNH. fuscous cubital streak confined within cell cup; a dense

Bactrocera (Bactrocera) versicolor -White & Hancock, 1997. aggregation of microtrichia around AI+CuA2; supernumerary

lobe of medium development.Material examined. -5 males, New Amarambalam Forest, Kerala,
coil. S. Raghu, 15 Feb.1999-25 Feb.1999, attracted to methyl

I. I I I I.t II C F B. 0 5 M r 1999-22 Abdomen -Oval; terga free; pecten present on tergum III.eugeno, ma e, same oca 1 y, co. ..In y, a ..
Mar. 1999, attracted to methyl eugenol; 8 males same locality, coil. Tergum I and sterna I and II wIder than long. Tergum I pale
C. F. Binoy, 5 Apr. 1999-22 Apr. 1999, attracted to methyl eugenol; fuscous, tending red-brown posterocentrally; tergum II red-
I female, Poonmudi Range, Trivandrum Dt, Kerala State, South brown with posterolateral fulvous areas, a medial
India; 1 female, Poonmudi Range, 3000ft, Trivandrum Dist., Kerala longitudinal dark fuscous spot and dark fuscous anterolateral
State, South India, coil. T.R.S. Nathan, May.1971; 2 females, corners; terga III-V red-brown with a black 'T' pattern (the
Ponmudi Range, 3000ft, Trivandrum Dt, Kerala State, South India,
May.1972. Specimens deposited in KFRI, MHNG, NPC, QDPI,
ZRC and ZSI.

Description. -male

Head -Vertical length 1.76mm. Frons, length 1.29 times
breadth; red-brown centrally, fulvous laterally, with dark
fuscous around orbital setae and on anteromedial hump; latter
covered with a small number of short pale hairs; orbital setae
dark red-brown: 1 s.or., 2 i.or.; lunule dark fuscous. Ocellar
triangle black. Vertex fuscous. Face fulvous with medium
sized oval black spots; length O.50mm. Genae fulvous, dark
fuscous subocular spot present; red-brown seta present.
Occiput red-brown, fulvous along eye margins; occipital row
with 4-8 dark setae. Antennae with segments 1 and 2 red-
brown, segment 3 red-brown with fuscous on apex and outer
surface; a weak pale dorsal seta on segment 2; arista black
(red-brown basally); length of segments: O.22mm; O.36mm;
O.89mm.

Thorax -Scutum red-brown with a narrow medial
longitudinal fuscous line and narrow fuscous margins around
lateral postsutural vittae. Pleural areas red-brown with
fuscous immediately before and behind mesopleural stripes.
Yellow markings as follows: Postpronotallobes; notopleura; ~
mesopleural stripe of medium width, reaching midway
between anterior margin of notopleuron and anterior npl. seta
dorsally, continuing to katepisternum as a transverse spot, Fig. 13. Bactrocera (Bactrocera) versicolor (Bezzi), female.
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stem of the 'T' is a narrow medial longitudinal band), dark Attractant -Cue lure.

fuscous anterolateral corners on terga IV and V and dark

red-brown to fuscous oval shining spots on tergum V. Distribution -Southern India.

Posterior love of surstylus short, sternum V with a deep

concavity on posterior margin. Hosts -No known record.

Attractant -Methyl eugenol. Remarks. -This species was adequately described and

figured by Drew & Hancock (1994a). It is distinguished by

Distribution -Known from India, Bhutan and Sri Lanka. the general dorsalis -complex c~aracters, parallel sided (or

sub-parallel) lateral postsutural v1ttae, narrow fuscous costal

u. R d d f 1 h t I". ' lk band just overlapping R2+3' black subapical spot on outer

nOS.S -ecor e rom on y one os, 1"1am ara zapota .

(F . 1 S ) (Wh ' & El H . 1992) surfaces of fore femora and attraction to cue lure. Bactrocera
am1 y: apotaceae 1te son- arns,.

( ) .~ d T & Wh 1Bactrocera proJun a suruta rte 1S very Slm1 ar to

...B. vishnu and appears to differ only on the absence of lateral
Remar~s. -Bactr.ocera v~rsl~ol.or 1~ a sp.ec1es confined to dark markings on abdominal tergum IV. It is not a pest

the Ind1an subcontinent. It 1S distinct m bemg a general red- species and has only been collected in native forest areas of

brown species with a large dark fuscous apical spot on the South India.

.scutellum and black 'T' shaped pattern over abdominal terga
'i;; III -V. Its similarities to and differences from the other red-

brown species recorded from India are noted under the Bactrocera (Bactrocera) zonata (Saunders)

Remarks on B. paraosbeckiae and B. pseudoversicolor. (Fig. 14)

Figure 13 is based on a female. Since there is no sexual

dimorphism in this species, it is still an accurate Dasyneura zonatus Saunders, 1842: 61. Location of types

representation of the species' characters. unknown.

Bactrocera (Bactrocera) zonata -Norrbom et al., 1998: 96.

See Norrbom et a1., 1998: 96 for complete list of synonyms.

Bactrocera (Bactrocerti) vishnu Drew & Hancock

Material examined. -3 males, New Amarambalam Forest, Kerala,

Bactrocera (Bactrocera) vishnu Drew & Hancock, 1994a: 65-66. colI. C. F. Binoy, 5 Mar.1999-22 Mar.1999, attracted to methyl

Holotype male in BMNH. eugenol; 5 males, same locality, colI. C. F. Binoy, 5 Apr.1999-22

Apr.1999, attracted to methyl eugenol. Specimens deposited in

Material examined. -147 males, New Amarambalam Forest, NPC, DPI and ZSI.

Kerala, colI. S. Raghu, 15 Feb. 1999-25 Feb. 1999, attracted to cue ..

lure; 55 males, same locality, colI. C. F. Binoy, 5 Mar.1999-22 Descnption. -male.

Mar.1999, attracted to cue lure; 15 males, same locality, colI. C.. .
F B . 5A 1999 22A 1999 ttr t dt 1 S ' Head -Vertical length 1.37mm. Frons, length 1.47 times

.moy, pro -pro ,a ace ocueure. peClmens .

de osited in KFRI, NPC, QDPI, ZRC and ZSI. breadth; pale fuscous w1th .red-b~own laterally and fusco.us
P to dark fuscous around orbital bnstles and on anteromedial

D.. A di . ed . ( . 1 th 6 20 ) hump; orbital bristles dark fuscous: 1 s.or., 2 i.or.; lunule
Ulgnosls. -me urn SlZ spec1es wmg eng .mm. .

..' red-brown. Ocellar mangle black. Vertex red-brown. Face

a pa1r of large oval black fac1al spots present; postpronotal ful .th d ..
d al bl k t 1 th 0 41VOUS W1 me rum slze ov ac spo s; eng .rom.

lobes yellow, notopleura yellow; scutum black except for G d b al t t 0 . t d b .
th.enae re -rown; p e se a presen. CC1pU re -rown W1

dark red-brown posterolater~l ~o lateral postsutural v1ttae, large lateral black areas and fulvous along eye margins;

around meson?tal suture and ms1de postpron?tallobes; ~ore occipital row consisting of indistinct small pale hairs.

na:row postenorly; tw~ later~ posts.utural v1ttae of med1~m Antennae with segments 1 and 2 red-brown, segment 3 red-

w1dt~, mesopleural smpe endm.g m1dway between anten.or brown with fuscous on apex and outer surface; arista black

margm of notopleuron and antenor npl. seta dorsally; medial (red-brown basally); length of segments: 0.1.8mm; 0.26mm;

postsutural vitta absent; parallel sided and ending at or just O.64mm.

behind ia. setae; scutellum yellow with a narrow black basal

band; legs with femora fulvous except for an oval black Thorax -Scutum red-brown with a pale fuscous pattern

subapical spot on outer surfaces of fore femora, fore and posteriorly. Pleural areas red-brown with fuscous anterior

mid tibiae fuscous (dark basally), hind tibiae dark fuscous; and posterior to mesopleural stripe. Yellow markings as

wing with a narrow fuscous costal band slightly overlapping follows: Postpronotallobes; notopleura; mesopleural stripe

R2+3 where it is pale, a narrow fuscous cubital streak mostly reaching to or almost to anterior npl seta, continuing to

confined within cell cup, cells bc and c colourless, katepisternum as a transverse spot, anterior margin slightly

microtrichia in outer corner of cell c only; abdominal terga concave; anatergite (posterior apex dark fuscous); anterior

III- V red-brown with a dark 'T' pattern as follows -a 5/8 katatergite (remainder dark fuscous); two parallel sided

medium width medial longitudinal dull black band over all lateral postsutural vittae of medium width and ending at or

three terga, a transverse band across tergum III which is dark just behind ia. setae. Postnotum red-brown with dark fuscous

fuscous to dull black and broader laterally, very narrow to black lateral margins. Scutellum yellow with a narrow

fuscous to dark fuscous margins on terga IV and V; a pair dark red-brown basal band. Setae: sc. 2; prsc. 2; ia. 1; p.sa.

of oval fuscous shining spots on tergum V. 1; a.sa. 1; mpl. 1; npl. 2; scpo 2.

345



Drew & Raghu: Dacinae of southern India

Legs -Fulvous with apices of femora red-brown and hind Remarks. -Bactrocera zonata is a serious pest species in
tibiae pale fuscous to fuscous; mid tibiae each with an apical India but causes less damage in other parts of its distribution.
black spur. It is a general red-brown species similar to B. (Bactrocera)

affinis (Hardy) in having a wing pattern which is similar to
Wings -Length 5.04mm; cells bc and c colourless and that of B. correcta i.e. an incomplete costal band with a
devoid of microtrichia; remainder of wings colourless except fuscous spot around apex of R4+5. Bactrocera correcta is
for fuscous cell sc, a short narrow fuscous costal band different in having a black scutum and black "T" pattern on
confluent with R2+3 and ending at apex of this vein, a small abdominal terga III-V. Bactrocera zonata differs from B.
oval fuscous spot around apex of ~5' cubital streak reduced affinis in posessing prsc. setae and a wider mesopleural stripe
to a pale tint within cell cup; a dense aggregation of which extends to the anterios npl. seta dorsally. Bactrocera
microtrichia around A1+CuA2; supernumerary lobe of zonata has recently been introduced into Egypt.
medium development.

Abdomen -Oval; terga free; pecten present on tergum III. Bactrocera (Daculus) yercaudiae Drew new species
Tergum I and sterna I and II wider than long. Tergum I red- (Fig. 15) ,

brown with fuscous lateral margins; tergum II red-brown
with a broad fulvous posterior margin; terga III-V red-brown M t . 1 . d H I t male INDIA . 15km froma erza examzne .-00 ype -,.
with a black 'T' pattern (thIS IS sometimes broken 10 cen~e Yercaud, 150m, colI. D. L. Hancock, 3 Jun.1992, attracted to cue
of tergum III where the stem meets the transverse band); 10 lure, deposited in BMNH.
some specimens there are narrow anterolateral fuscous
comers on terga IV and V. A pair of oval red-brown shining Paratypes -1 male, same data as holotype; 1 male, Bangalore,
spots on tergum V. Posterior lobe of surstylus short, sternum colI. D. L. Hancock, 29 May.1992, attracted to cue lure; 1 male,
V with a deep concavity on posterior margin. Bangalore, Karnataka, 916m, colI. G. Bhat, 9 Feb.1988, attracted

to cue lure; 1 male, Bangalore, Kamataka, 916m, colI. G. Bhat, 30
Attractant -Methyl eugenol. Feb. 1988, attracted to cue lure, one paratype in ANIC, 1 in NPC,

2 in QDPI.
Distribution -Endemic to India, Sri Lanka, Thailand and
northern Vietnam and introduced into Mauritius and Egypt. Description. -male

Hosts -A wide range of commercial/edible host fruits (see Head -Vertical length 1.79mm. Frons length 1.35 times
Allwood et al., 1999 for detailed listing and Tsuruta et al., breadth; red-brown with narrow fulvous lateral margins and
1997 for hosts recorded in Sri Lanka). pale fuscous around orbital setae and on anteromedial hump;

latter covered with small pale hairs; orbital setae black: I
s.or., 2 i.or.; lunule red-brown. Ocellar triangle black. Vertex
red-brown. Face fulvous with medium sized elongate-oval
black spots; length mm. Genae fulvous, red-brown
subocular spot present; red-brown seta present. Occiput red-
brown, fulvous along eye margins; occipital row with 5-7
dark red-brown setae. Antennae with segments I and 2 red-
brown, segment 3 red-brown with pale fuscous on apex and
outer surface; a weak pale dorsal seta on segment 2; arista
black (red-brown basally); length of segments: O.22mm;
O.36mm; O.89mm.

Thorax -Scutum orange-brown with red-brown markings
as follows: narrow margins along inner sides of lateral
postsutural vittae, below these vittae and occasional irregular
shaped areas anterolaterally. Pleural areas orange-brown
with, at most, narrow red-brown to fuscous along anterior
margin of mesopleural stripe. Yellow markings as follows:
postpronotallobes (except anteromedial comers orange-
brown); notopleura (except with orange-brown encroaching
on anterior and posterior margins); narrow mesopleural
stripe, equal in width to notopleuron dorsally, continuing to
katepisternum below as a small transverse spot, anterior
margin either straight or slightly concave; anatergite
(posterior apex orange-brown); anterior 1/2 katatergite
(remainder orange-brown with narrow fuscous line along
margin with yellow area); two narrow, parallel sided, lateral
postsutural vittae beginning as a small spot anterior to

Fig. 14. Bactrocera (Bactrocera) zonata (Saunders), male. mesonotal suture and ending at ia. setae. Postnotum orange-
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brown with, at most, a narrow vertical fuscous line. pair of oval fuscous to dark fuscous shining spots on tergum
Scutellum yellow with a broad red-brown basal band. Setae: V. Posterior lobe of surstylus short, sternum V with a deep
sc. 2; prsc. absent; ia. 1; p.sa. 1; a.sa. absent; mpl. 1; npl. concavity on posterior margin.
2; scpo 2.

.c Attractant -Cue lure.
1 Legs -Fore femora red-brown with irregular shaped fuscous

to dark fuscous patterns on outer surfaces, mid femora red- Female -Not known.
brown except pale fulvous on basal 1/4 and with similar dark
markings to fore femora, hind femora with basal 1/2 pale Distribution -Southern India.
fulvous and apical 1/2 red-brown; fore tibiae pale fuscous,
mid tibiae fulvous except pale fuscous basally, hind tibiae Hosts -No known record.
fuscous; all tarsi with basal segment pale fulvous and apical
four segments fulvous; mid tibiae each with an apical red- Remarks. -Bactrocera yercaudiae, new species, is here
brown spur. placed in the subgenus Daculus subject to a full revision of

the supraspecific classification of the genus Bactrocera. It
Wings -Length 6.31mm; cells bc and c colourless; is similar to B. (Javadacus) pallascentis (Hardy) in having
microtrichia in outer comer of cell c only; remainder of wings a red-brown scutum and anterior supra-alar setae absent. It
colourless except fuscous cell sc, narrow fuscous costal band differs from B. pallascentis in having the prescutellar setae
just overlapping R2+3 as a pale tint and remaining narrow absent and shorter posterior surstylus lobes. Bactrocera
before ending just beyond extremity of R4+5' a narrow fuscous yercaudiae is similar to B. (Bactrocera) affinis (Hardy) in
cubital streak; dense aggregation of microtrichia around possessing a red-brown scutum, a narrow mesopleural stripe
A1+CuA2; supernumerary lobe of medium development. and prescutellar setae absent but differs from this species in

having the anterior supra-alar setae absent and a complete
Abdomen -Oval; terga free; pecten present on tergum III. costal band.
Tergum I and sterna I and II wider than long. Terga I and
II red-brown except for a broad transverse fulvous band
across posterior margin of tergum II; terga III-V red-brown Bactrocera (Sinodacus) binoyi Drew, new species
with a "T" pattern made up of very narrow black bands. A (Fig. 16)

Material examined. -Holotype -male, INDIA: New
Amarambalam Forest, Kerala, colI. C. F. Binoy, 5 Mar.1999-22
Mar.1999, attracted to cue lure, deposited in BMNH.

Paratypes -4 males, same data as holotype; 5 males, New
Amarambalam Forest, Kerala, colI. C. F. Binoy, 5 Apr.1999-22
Apr.1999, attracted to cue lure; 2 males, S. India, Hort. Farm,
Coonoor, 1450m, colI. D. L. Hancock, 29 May.1992, attracted to
cue lure; 6 paratypes in QDPI, 2 in ANIC, 2 NPC, 1 in ZRC.

Description. -male.

Head -Vertical length 1.21mm. Frons length 1.25 times
breadth; fulvous with dark fuscous ar:ound orbital setae and
pale fuscous on anteromedial hump; latter covered with a
large number of short pale hairs; orbital setae black: 1 s.or.,
3 i.or.; lunule fuscous. Ocellar triangle black. Vertex black.
Face fulvous with medium sized circular black spots; length
0.48mm. Genae fulvous, dark fuscous subocular spot present;
black seta present. Occiput broadly black with red-brown
centrally, fulvous along eye margins; occipital row with 4-
6 slender dark setae. Antennae with segments 1 and 2 red-
brown, segment 3 dark fuscous; a weak dorsal seta on
segment 2; arista black (red-brown basally); length of
segments: 0.14mm; 0.22mm; 0.53mm.

Thorax -Scutum dull black with a large area of dark fuscous
posteriorly and dark red-brown as a spot anterocentrally and
inside postpronotallobes. Pleural areas dark fuscous to black,
slightly paler above mid coxae and below postpronotallobes.
Yellow markings as follows: postpronotallobes; notopleura;

Fig. 15. Bactrocera (Vaculus) yercaudiae, new species, male. a triangle along anterior margin of mesonotal suture;
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mesopleural stripe of medium width, reaching midway terga III-V orange-brown with a broad black 'T' pattern and
between anterior margin of notopleuron and anterior npl. seta broad lateral longitudinal dark fuscous bands over all three
dorsally, continuing to katepisternum as a large transverse terga. A pair of oval orange-brown shining spots on tergum
spot, anterior margin straight; anatergite (posterior apex V. Posterior lobe of surstylus long, sternum V with a shallow
black); anterior 2/3 katatergite (remainder black). Lateral and concavity on posterior margin.
medial postsutural vittae absent. Postnotum black with a
narrow red-brown vertical band centrally. Scutellum yellow Attractant -Cue lure.
with a narrow black basal band. Setae black: sc. 2; prsc.
absent; ia. 1; p.sa. 1; a.sa. 1; mpl. 1; npl. 2; scpo 4. Female -Not known.

Legs -Fore femora fulvous basally with apical 2/3 dark Distribution -Southern India.
fuscous to black, mid femora fulvous with apical 1/3 dark
fuscous to black and hind femora fulvous basally with apical Hosts -No known record.
'/4 dark fuscous to black; tibiae fulvous except with fuscous
to dark fuscous on apical and basal margins of hind tibiae; Remarks. -Bactrocera (Sinodacus) binoyi and B. watersi
all tarsi fulvous except pale fuscous on apical three segments; (Hardy) are the only two species of the subgenus Sinodacus
mid tibiae with a weak apical black spur. recorded from the Indian subcontinent. B. binoyi is easily

separated from B. watersi in possessing a black scutum
Wings -Length 5.28mm; cells bc and c colourless; without medial and lateral possutural vittae, a wider
microtrichia in outer comer of cell c only; remainder of wings mesopleural stripe, an entirely yellow scutellum, costal band
colourless except fuscous cell sc, narrow fuscous costal band without a large apical spot, cells bc and c colourless and
just overlapping R2+3 as a pale tint and expanding around broad lateral longitudinal dark bands on abdominal terga 111-
apex of R4+5' a broad fuscous cubital streak; a dense V.
aggregation of microtrichia around A,+CuA2; supernumerary
lobe strong.

Bactrocera (Zeugodacus) cucurbitae (Coquillett)
Abdomen -Elongate oval; terga free; pecten present on
tergum III. Tergum I and sterna I and II as long as wide. Dacus cucurbitae Coqui11ett, 1899: 129. Lectotype female in
Tergum I dark fuscous centrally, black laterally and with a NMNH. .
narrow orange-brown posterior margin; tergum II black with See Drew, 1989: 212-213 for full lIst of synonyms.

posterior '/2 fulvous and which becomes narrow laterally; 0". 1 . d 1 1 N A b 1 F K 111'~atena examme .-ma e, ew maram a am orest, era a,
colI. S. Raghu, 15 Feb.1999-25 Feb.1999, attracted to cue lure.
Specimen deposited in QDPI.

Diagnosis. -A medium sized species (wing length 6.20mm);
a pair of medium sized elongate oval black facial spots
present; postpronotal lobes yellow; notopleura yellow;
scutum entirely red-brown or with fuscous to dark fuscous
markings; mesopleural stripe slightly wider than notopleuron
dorsally; two narrow lateral postsutural vittae of uniform
width, beginning anterior to mesonotal suture and ending
before ia. setae; a narrow, short medial postsutural vitta
present; scutellum yellow with a narrow dark fuscous basal
band; legs with femora fulvous except for apical dark patterns
which are red-brown on fore femora and fuscous to dark
fuscous on mid and hind femora, fore tibiae fuscous, mid
tibiae fulvous with fuscous basally, hind tibiae dark fuscous,
all tarsi fulvous; wing with narrow fuscous costal band
overlapping R2+3 and expanding into a spot in wing apex, a
broad fuscous cubital streak, a distinct fuscous pattern around
dm-cu crossvein, a weak pale fuscous pattern around r-m
cross vein; cells bc and c colourless, rnicrotrichia in outer
comer of cell c only; abdominal terga III-V orange-brown
with a distinct black 'T' pattern and with anterolateral comers
of terga IV and V fuscous to dark fuscous. !

Attractant -Cue lure. !

Distribution -Widespread in South East Asia and spread to
Fig. 16. Bactrocera (Sinodacus) binoyi, new species, male. many parts of the world (see Drew, 1989).
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Hosts -A wide range of wild and commercial/edible fruits black: sc. 4; prsc. 2; ia. 1; p.sa. 1; a.sa. 1; mpl. 1; npl. 2;
(see Allwood et al, 1999 for most recent detailed listing and scpo 2.
Tsuruta et al., 1997 for hosts recorded in Sri Lanka).

Legs -All segments fulvous except hind tibiae fuscous and
Remarks. -Bactrocera (Zeugodacus) cucurbitae is apical four segments of hind tarsi fuscous; mid tibiae each
recognised as one of the major worldwide tephritid pests. It with an apical black spur.
has been spread to many countries from its area of endemism
and is generally more common in disturbed or cultivated Wings -Length 4.86mm; cells bc and c colourless;
habitats. Only one specimen was collected in this survey microtrichia in outer comer of cell c only; remainder of wings
which indicates that it is not common in the genuine colourless except fuscous cell sc, narrow fuscous costal band
rainforest areas. Bactrocera cucurbitae is best distinguished confluent with R2+3 and widening slightly across apex of R4+s,
by the red-brown scutum with dark markings, lateral and a narrow pale fuscous cubital streak; a dense aggregation of
medial postsutural vittae present, wing with a distinct spot microtrichia around A1+CuA2; supernumerary lobe of
in apex of costal band and infuscation around the r-m and medium development.
dm-cu crossveins.

Abdomen -Oval; terga free; pecten present on tergum III.
Tergum I and sterna I and II wider than long. Tergum I

Bactrocera (Zeugodacus) gavisa (Munro) orange-brown with broad lateral black margins; tergum II
(Fig. 17) fulvous with a narrow transverse black band across anterior

margin and widening laterally; terga III-V fulvous with a
Dacus gavisus Munro, 1935: 15. Holotype in ZSI. black 'T' pattern and broad anterolateral black markings on
Bactrocera (Zeugodacus) gavisa -Tsuruta & White, 2001: 70. terga IV and V. A pair of oval fulvous shining spots on

tergum V. Posterior lobe of surstylus long, sternum V with
Material examined. -Holotype -male, INDIA: Barkuda Id., Chilka a slight concavity on posterior margin.
Lake, Genjam dist., Madras Pres., colI. F. H. Gravely, 15-22
Jul.1916, deposited in ZSI

A C Ittractant -ue ure.

Others -1 male, Marudamalai Hills, 1800 feet, colI. T.R.S.N.,
Coimbatore District, South India, Oct.1972, deposited in MHNG; Female -Not known.
1 male, Vaikom, Ernakulum, Kerala, colI. S. Vijaysegaran, 11
Aug.1988, attracted to cue lure, deposited in QDPI. Distribution -Southern India, Sri Lanka.

Description. -male. Hosts -No known record.

Head -Vertical length 1.30mm. Frons length 1.24 times
breadth; red-brown with dark fuscous on anteromedial hump;
latter covered with a large number of short pale hairs; orbital
setae black: 1 s.or., 2 i.or.; lunule pale fuscous. Ocellar
triangle black. Vertex red-brown. Face fulvous with large
oval black spots; length 0.54mm. Genae fulvous, dark
fuscous subocular spot present; black seta present. Occiput
dark fuscous, fulvous along eye margins; occipital row with
a large number of weak pale setae. Antennae with segments
I and 2 red-brown, segment 3 red-brown with dark fuscous
on apex and outer surface; a weak dorsal seta on segment
2; arista black (red-brown basally); length of segments:
O.14mm; 0.24mm; 0.63mm.

Thorax -Scutum shining black except for a broad area of
red-brown anteromedially. Pleural areas black without pale
markings. Yellow markings as follows: postpronotallobes;
notopleura; a broad triangle along anterior margin of
mesonotal suture; a broad mesopleural stripe reaching to
postpronotallobes dorsally, continuing to katepisternum as
a very long transverse spot, anterior margin strongly concave;
anatergite (posterior apex black); anterior 2/3 katatergite
(remainder black); two broad parallel sided lateral postsutural
vittae expanding behind ia. setae and joining to scutellum;
a moderately long and broad medial postsutural villa tapering
to a point anteriorly and posteriorly. Postnotum black.
Scutellum yellow except for narrow black basal band. Setae Fig. 17. Bactrocera (Zeugodacus) gavisa (Munro), male.
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Remarks. -Bactrocera (Zeugodacus) gavisa is similar to lateral postsutural vitta; mesopleural stripe slightly wider than
B. (Zeugodacus) connexa (Hardy) in possessing a notopleuron dorsally, continuing on to katepisternum as a
predominantly black scutum, a broad mesopleural stripe large transverse band, anterior margin straight; scutellum
reaching to the postpronotal lobe dorsally, and a narrow yellow except for a narrow black basal band; wing with a
costal band confluent with R2+3' Bactrocera gavisa differs narrow fuscous costal band confluent with R2+3 and
from B. connexa in having a yellow triangular marking along expanding into a distinct spot around apex of R4+5 and a broad
anterior margin of mesonotal suture, a broad red-brown fuscous cubital streak; costal cells colourless with
marking anteromedially on scutum, unique lateral postsutural microtrichia in outer comer of cell c only; legs with femora
vittae that widen posterior to ia. setae and almost reach the fulvous except for dark fuscous subapical spots on outer
scutellum and broad lateral black markings on terga IV and surfaces of all femora and fuscous around remainder of apices
V. The broad, inverted "L" shaped mesopleural stripe is a of mid and hind femora, fore tibiae fuscous, mid tibiae
unique character that can be used to separate B. gavisa from fulvous except for fuscous basally, hind tibiae dark fuscous,
other species of the subgenus Zeugodacus in India. tarsal segments fulvous except apical four segments tending

fuscous; abdominal terga III-V fulvous except for a distinct
black 'T' pattern and broad dark fuscous lateral margins on

Bactrocera (Zeugodacus) zahadi Mahmood terga IV and V; a pecten on tergum III and a pair of oval

(Fig. 18) fulvous shining spots on tergum V; posterior lobe of surstylus

long and posterior margin of sternum V almost straight (very
Bactrocera (Zeugodacus) zahadi Mahmood, 1999: 232-234. slightly concave' abdominal sterna I III IV and V dark

Holotype in BMNH. fuscous to black: ' ,

Material examined. -INDIA: 1 male, New Amarambalam Forest,
Kerala, colI. C. F. Binoy, 5 Mar.1999-22 Mar.1999, attracted to Attractant -Cue lure.
cue lure, deposited in QDPI.

Female -Not studied but recorded by Mahmood (1999).
Diagnosis. -A medium sized species (wing length 4.92mm);
face fulvous with large circular/ angulate black spots; Distribution -Southern India, Sri Lanka.
postpronotal lobes and notopleura yellow; scutum black
except dark fuscous across posterior margin and red-brown Hosts -No known record.
anterocentrally from level of mesonotal suture to anterior
margin (there is a black medial longitudinal black band Remarks. -This species is a member of the tau -complex
within this area); lateral and medial postsutural vittae present; that we are presently studying as part of a large study of the
a yellow spot anterior to mesonotal suture in line with each Bactrocera (Zeugodacus) of South East Asia. Consequently,

a detailed description will be included in this major study
and published at a later date. Bactrocera zahadi differs from
B. (Zeugodacus) tau (Walker) in having the costal band
confluent with R2+3 (not just overlapping this vein) and the
scutum black with red-brown anterocentrally.

ACKNOWLEDGMENTS

We thank Dr. G. Mathew and Dr. C. F. Binoy of the Kerala
Forest Research Insititute for their efforts in collecting these
specimens described in this study and B van Aastsen
(t'Harde, Netherlands) for loan ofMHNG material. We thank
Amy Lawson and Susan Phillipps for the illustrations
presented in this paper. We also acknowledge Dan McGuire
and Meredith Romig for assistance with morphometric
measurements and their comments on drafts of this

manuscript.

LITERATURE CITED f

Allwood, A. J., A. Chinajariyawong, R. A. I. Drew, E. L.
Hamaceck, D. L. Hancock, C. Hengsawad, J. C. Jipanin, M.
Jirasurat, C. Kong Krong, S. Kritsaneepaibon, C. T. S. Leong
& S. Vijayasegaran, 1999. Host plant records for fruit flies
(Diptera: Tephritidae) in south east Asia. Raffles Bulletin of

Fig. 18. Bactrocera (Zeugodacus) zahadi Mahmood, male. Zoology Supplement, 7: 1-92.

,

350 !



THE RAFFLES BULLETIN OF ZOOLOGY 2002

Bezzi, M., 1913. Indian trypaneids (fruit-flies) in the collection of McAlpine, J. F., 1981. Morphology and terminology. In: McAlpine,
the Indian Museum, Calcutta. Memoirs of the Indian Museum, J. F., B. V. Peterson, G. E. Shewell, H. J. Teskey, J. R.
3: 53-175. Vockeroth & D. M. Wood (eds.), Manual ofNearctic Diptera.

B . M 1915 T . ff .tfl . f th I d.Monograph 27, Vol. 1. Canadian Government Publishing
eZZI,., .wo new species 0 rul les rom sou ern n la. C II 9 63

Bulletin of Entomological Research, 5: 153-154. entre, Hu .Pp. -.

B . M 1916 0 th f .t fl . f th D ( I ) Munro, H. K., 1935. Records of Indian Trypetidae (Diptera) with
eZZI,., .n e rul les 0 e genus acus s.. ..... I d . B d C I B II .,I" a descnptlon of some apparently new species. Records of the

occurring In n la, urma, an ey on. u etm OJ l. d . M 37. 1527E I .
I R h 7 99 121 n Ian useum, .-.

ntomooglca esearc : -.
C .11 D W 1899 A .d f H .. E N Munro, H. K., 1938. Studies on Indian Trypetidae (Diptera).

oqUI ell, .., .new trypetl rom aWail. nt ews R d ,I" h l. d . M 40 21 37.ecor s OJ ten Ian useum, : -.
(Department of Entomology Newsletter, U.S. NatIonal
Musuem), 10: 129-130. Munro, H. K., 1939. The fruit fly, Dacus ferrugineus Fabr., and

its variety dorsalis Hendel in north west India. Indian Journal
Drew, R. A. I., 1989. The tropical fruit flies (Diptera: Tephntldae: of Entomology, 1: 101-105.

Dacinae) of the Australasian and Oceanian regions. Memoirs
of the Queensland Museum, 26: 1-521. Norrbom, A. L., L. E. Carrol, F. C. Thompson, I. M. White & A.

.Friedberg, 1998. Systematic database of names. In: Thompson,
Drew, R. A. I. &~. L: Hanc.ock, 1994a. !?e Bactro~era ~orsa~'s F. C. (ed.), Fruit Fly Expert Identification System and

compl~x of fruit flies (~Iptera: Tephntldae: Dacmae) m Asia. Systematic Information Database. Myia 9. Backhuys
Bulletm of EntomologIcal Research Supplement, 2: 1-68. Publishers, Leiden. pp. 65-299.

Drew, R. A. I. & D. L. Hancock, 1994b. Revision of the tropical Perkins, F. A., 1938. Studies in Oriental and Australian
fruit flies (Diptera: Tephritidae: Dacinae) of south-east Asia. Trypaneidae. Part 2: Adraminae and Dacinae from India,
I. Ichneumonopsis Hardy and Monacrostichus Bezzi. Ceylon, Malaya, Sumatra, Java, Borneo, Philippine Islands,
Invertebrate Taxonomy, 8: 829-838. and Formosa. Proceedings of the Royal Society of Queensland,

Drew, R. A. I. & D. L. Hancock, 1999. Phylogeny of the Tribe 49: 120-144.
Dacini (Dacinae) based on morphological, distributional and Ramachandran, K. K., K. K. N. Nair, G. Mathew, E. A. Jayson,

I f biological data. In: Aluja, M. & A. L. Norrbom (eds.), Fruit K. Mohandas, K. Yesodharan & P. V. Nair, 1998. Studies on
Flies (Tephritidae): Phylogeny and Evolution of Behaviour. the biodiversity of New Amarambalam Reserved Forests of
CRC Press, Boca Raton, Florida. Pp. 491-504. Nilgiri Biosphere Reserve. In: Maikhuri, R. K., K. S. Rao &

Drew, R. A. I., D. L. Hancock & I. M. White, 1998. Revision of R. K. Rai (eds.), Biosphere Reserves and Management in India.
the tropical fruit flies (Diptera: Tephritidae: Dacinae) of South- G.B. Pant Institute of Himalayan Environment and
east Asia. II. Dacus Fabricius. Invertebrate Taxonomy, 12: 567- Development, Almora, India. Pp. 191-194.

654. Ranganath, H. R. & K. Veenakumari, 1995. Notes on the dacine
Hardy, D. E., 1977. Family Tephritidae. In: Delfinado, M. D. & fruit flies (Diptera: T~phritidae) on Andaman and Nicobar

D. E. Hardy (eds.), A Catalog of the Diptera of the Oriental Islands. Raffles Bulletm of Zoology, 43: 235-238.

Region. Vol. III. Suborder Cyclorrhapha (excluding Aschiza). Saunders, W. W., 1842. Descriptions of four new dipterous insects
The University of Hawaii Press, Honolulu, Pp. 44-134. from central and northern India. Transactions of the Royal

Hardy, D. E., 1971. Diptera: Tephritidae from Ceylon. Entomological Society of London, 3: 59-61.

Entomologica Scandinavica Supplementum, 1: 287-292. Senior-White,R.A., 1921. New Ceylon Diptera. Spolia Zeylanica,
11: 381-396.Hendel, F., 1912. H. Sauter's Formosa-Ausbette. Genus Dacus

(Dipt.). Supplementa Entomologica, 1: 13-24. Senior-White, R. A., 1922. New species of Diptera from the Indian
H . E M 1938 E t I . I It f th S d . h region. Memoirs of the Department of Agriculture in India

enng, .., .n omo oglca resu s rom e we IS I . I S . 7. 107 170E d.t. 1934 t B d B .t. h I d. D. t F Entomo oglca erles,. -.
xpe I Ion 0 urrna an n IS n la. IP era: am.

Trypetidae. Arkiv foer Zoologi, 30A (25): 56p. Senior-White, R. A., 1924. Catalogue of Indian Insects. Part 4.
H . E M 1941 E I . I I f h S d . h Trypetidae (Trypaneidae), Government of India, Central

enng, .., .ntomo oglca resu ts rom t e we IS ..
E d.. 1934 B d B .. h I d. D.Publication Branch, Calcutta, 33pp.

xpe Itlon to urma an ntls n la. Iptera:
Trypetidae. Arkiv foer Zoologi, 33B (11): 7p. Tsuruta, K. & I. M. White, 2001. Eleven new species of the Genus

..Bactrocera Macquart (Diptera: Tephritidae) from Sri Lanka.
Hering, E. M., 1956. Trypetldae (Dlpt.) von Ceylon. E t I . I S .

4 69 87n omo oglca Clence, : -.
Verhandlungen der Naturforschenden Gesselschaft in Basel,
67: 62-74. Tsuruta, K., I. M. White, H. M. J. Bandara, H. Rajapakse, S. A.

H. Sundaraperuma, S. B. M. U. C. Kahawatta & G. B. J. P.
Kapoor, V. ~., 197~. Four new species of fruit flies (Tephntldae) Rajapakse, 1997. A preliminary note on the host plants of fruit

from India. Oriental Insects, 5: 477-482. flies of the Tribe Dacini (Diptera, Tephritidae) in Sri Lanka.

Kapoor, V. C., 1993. Indian Fruit Flies (Insecta: Diptera: Esakia, 37: 149-160.
Tephritidae), International Science Publisher, New York, Tsuruta, K., H. M. J. Bandara, H. Rajapakse, S. A. H.
228pp. Sundaraperuma, S. B. M. U. C. Kahawatta & G. B. J. P.

Kapoor, V. C., D. E. Hardy, M. L. Agarwal & J. S. Grewal, 1980. Rajapakse, 1998. Pictorial key to dacine fruit flies assocaited
Fruit Fly -Systematics of the Indian Subcontinent, Export India with economic plants in Sri Lanka. Research Bulletin of the
Publications, Jullender, 113pp. Plant Protection Service Japan, 34: 23-35.

Mahmood, K., 1999. Taxonomy of the Bactocera (Zeugodacus) Walker, F., 1861. Characters of the undescribed Diptera in the
tau (Tephritidae: Diptera) complex in Asia. Pakistan Journal collection ofW.W. Saunders, Esq., F.R.S. Transactions of the
of Zoology, 31: 219-235. Royal Entomological Society of London, 5: 297-334.

351



Drew & Raghu: Dacinae of southern India

White, I. M. & M. M. Elson-Harris. 1992. Fruit Flies of of Zoology, 47: 487-540.
Econonomic Significance: their Identification and Bionomics, White, I. M. & D. L. Hancock, 1997. Computer Aided Biological
CAB International, Wallingford, 60 I pp. Identification Key (CABIKEY): Indo-Australasian Dacini Fruit

White, I. M. & N. L. Evenhuis, 1999. New species and records of Flies, CAB International and International Institute of
Indo-Australian Dacini (Diptera: Tephritidae). Raffles Bulletin Entomology, London, (CD-ROM).

352




