PHLEBOTOMUS SAND FLIES OI" MALAYA AND BORNEO
(Diptera: Psyehodidac) '

By Lawrence Y. Cuate’ and G. B. Fairchild®

Curing ficld work by one of us (L. W, Q.0 in Malaya and British North Borneo in
[958-59 special atlention was paid to the collecting of Phleboromus.  The work has result-
ed in recording the genus from Borneo for the first time and finding a number of new
specics in the Tndo-Malayan region,  Contrary to Causev's observation {19385, sand fies
are fairly numerous in Malaya as well as Borneo.  Many more species will certainly  he
found, for most of the species treated herein were taken only during a three-month period
in w fow localities and, furthormore, we have in our collection a number of new species
that are not being described because of inadequate series,

The field work was financed from a research grant of the National Tnstitutes of Health
(Grant E-1723% supporting the B, P Bishop Musewm project, “ South Pacific Insects of
Public Health Importance. ™ Seme additional material was received from the Institute of
Medical Research, Kuala Lumpur, Malaya through the courtesy of Dre, 1A Reid and from
Dr, H, E, McClure, U, 8. Army Medical Research Unit, Kuala Lumpur,

Gratitude is expressed to the [ollowing for assistance rendered during the field work :
Mr., I K. Cox, Dept. of Agriculture, Jesselton, Morth Borneo; Mr, George Carson, Con-
servator of Forests, Forestry Depl, Sandakan, MNorth Bormeo; Mr 5. A Cope, Bombay
Burmah Timber Co., Tawau, North Borneo; Lt Col. Robert Traub, formerly Commanding
Officer, 1. 5. Army Medical Research Unit, Kozla Lumpure, Malava and Dr. John Hend-
rickson, University of Malaya, Kuala Lumpur.  We are indebted (o Mrs. Stella M, Quate
for many of the illusirations,

The localities at which sand flies were collected are as follow

Ranau, Morth Borneo: About 70 kilometers inland from  Jesselton st the sowlhesst
baze of M. Kinabalu,  This is a4 willape in a fertile valley at an elevation of 530 melers,
Specimens wers collected in secondary forest in hollow trees and tree buttresses.

Tawau, Morth Borneo: A small town on the east ceoast, Specimens were collected

1. B. P, Bishop Mussum, Honolulu, Fawaii.
2. Gorgas Memorial Laboratory, Panama, Republic of Panama,
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at dusk by continucus sweeping ol the insecl nel back and lorih witheut touching vegeta-
tion while walking along the beach. The sandy beach was borderad by buidings and lawns.

Ealabakan, MNorth Borneo: About 50 kilometers upriver from Tawaw in the southeast
corner of MNorth Borneo atb sea level, Lumbering operations were being carried out by the
Bombay Burmah Timber Co. Collecting was done chiefly in & primary, undistrbed diptero-
carp forest and specimens were found i hollow trees and (ree buttresses.

Gomantong Caves, North Borneo: Caves in a limestone ridge near sea level about
30 kilometers soulh of Sandakan surrounded by primary dipterocarp forest.  Large popula-
tions of swiftlets and bats occupy the caverns,  The main chamber is huge with the ceil-
ing aver 30 meters high and a mumber of smaller chambers lead off from il.  Specimens
were collected in the smaller caves where it was possible to reach the ceiling.

Gua “Che Yatim, Pahang, Malava: Caves in limestone hills in the King George ¥V Nu-
tional Park in castern Malaya, A nuwmber of small caves with ceilings two W €0 meters
high. Several species of bats occupied the caves in which Phichoromus were collected.

Batiz Caves, Malava: Several large caves in a limestone ridge near Kuala Lumpur.
This is a popular sightsezing spot visited by many people, and the original biota has been
much disturbed., A rmamber of arthropods inhabit the caverns and bats nest in the less
disturbed inner recesses.  FPideboromus sand flies were collected during an ecological study
by Dw. H. E. McClure and were made available to us for study,

The terminology is the same as used by recent students of Phleboromus and is deserib-
ed by Fairchild and Hertig (1947 and Kirk and Lewis (19517 In addition to the taxo-
nomie characters discussed by these authors, the ratio of the femur, tibia and  basitarsus
of at least the middie leg has been included in the descriptions as it showed varistion
ameng the species we studied.

Tvpes of the new species will be deposited at the B, P. Bishop Museum {Bisnor), Para-
types, as far as possible, will bz deposited at the U. 5 National Museum [(USNM) and
British Muscum (MNatural History) (BMNHD,

KEY TO SPECIES OF PHLEROTOMUS 1M Malaya aND BORNED

1. Abdominal hairs crect (if hairs absent, sockets as large on te.rgites 2 to 6 as

on 17, Male stvle with 3 or 5 spines .. 1 P AT .
Abdominul hairs on tergites 2 to 6 mcumbcnt I:nu}.? be fe'w eract 1141r'_e, on ter-
gites 2 to 6 of sguamiplewris),  Style with 4 major spines and supplemen-

TARY 2808 coueioanis Csubgenus Sgrgeniemyia.. ..., 3
201}, Antennal segments 3 thle& or more times ]mrr.]'. -;Jl proboscis and greatly ox-
geading short palpus: pharynx unarmed; palpal formula 1-2-4-5-3. Male
styvle very long, with 3 major spines; pair of internal sclerotized rods asso-

ciated with genital pump. Female spermatheca with short, wide ducts .

i e - Aubgenus fdfr}p!n'ebﬂrwrmi ......... 2
Amcnml scgmcnt 3 qubequ'ﬂ to or tharmr‘ than proboscis, always shorter than
palpus; pharyax armed with apical cluster of spines: palpal formuls 1-d4-
2-3-3 o 1-4-2-5-3, Male genitalia with no sclerotized rods.  Spermatheca

ammall with long duets.. . subpenus Phlebotonms .4
102y, Male sivle with row of 3 :.m'f' hturs dt basi, af pmxtm&] spine ; asdeagus hDUk

o
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cd at tip. Female cibarium with pair of lateral, triangular plates on vent-

ral surface bearing scattered vertical teeth and with serrate rod-like thicken-

ing between plates. Spermutheca globular Cmounted specimens may  have

gpermatheca shrunken and ar.npearjng similar to that of p.‘.'m'wm, see fig, le).

Malava ___....... iAo e A5pEruius
Male stvle with 2 mﬁ‘ Eﬂm near mqe of p-mxmm] major spine; aedeagus

chubbad.  Female without pair of triangular plates on cibarium.  Sperma-

theca cylindrical, faintly wrinkled, ducts very short, opening separately inlo

vagina, Borneo ... .. pholetor
Antennal segment 3 extm‘dmﬂ- Lo ﬂbﬂm tip C-f pmbmms mb&rmm wnh trap-
zoidal pigment patch.  Male style with 4 spines, 2 apical, 2 basal...... stantoni

Antennal segment 3 much shorter than proboscis | no pigment patch; cibarium
armed with few, scatterad teeth. Male style with § spines, 2 apical and 3

median.  Spermatheca strongly annulate.. S ereieeeo. Srgentpes
Tults of broad seales on pleuron ; i\!evﬁ:teads ﬂsq,a,]i.,s on Pdlpdl segments 2

and 3, . A . covrerrannn SQUAMIpleuris indica
Plauron ml'.huut sc&!e# "«le:'.ﬂ-.'sl.ccl.db u:alm on pﬂ.[thl submt.nt 3 onlv or absent.., &
B i e b w8 S i 9 i s e et e e L
renm]es e . 13
Style with at least J SIS neHr nul:lu:l]c oJf sepment ; coxile mth hasal p.;:ln;,lu uf

Setas O INIEE FAGE it e e e e e e e e e e e s e e e e e B
Stvle otherwise.. . PR

Style short and stout, l & ﬂl mldd]u E aplc'L] and 1 mulv-d,:.- bctwccn, seta
proximal to most basal spine.  Alpha subequal to beta, delta abour 1,2
alpha ; mesonotum and pleuron not strongly infuscated. Borneo........ displicatus

Style long and slender, spines in 2 paired groups with seta between them ... b

Lateral lobe about 1/2 length of coxite, but slightly longer than paramere
coxite with basal tuft small and compast, of short setae, and with apical
patch of longer hairs on inner face; genital filaments at least 3 % length
of pump,  Palpal formula 1-2-3—4-5; antennal segment 3 very long, 2 X
length of proboscis; alpha subequal to beta, delta more than 172 alpha;
mesenotum and pleuron lightly infuscated ..o 3p, ngar sylvestris

Lateral lobe longer, about 2/3 length of coxite, clearly longer than paramers;
basal il of coxite more diffuse and of longer setae, apical tuft less com-
pact genital filaments not over 2 % length of pump, Palpal formula 1-2-
4=-3-5, antennal segment 3 shorter, though exceeding proboscis; alpha shorter
than beta, delta less than 172 alpha; mesonotum and plewron strongly in-
fuscated. Malaya.............. G . whartani

Style with all spines clanI} cmxvdud at apex; coxite wuhoun group of sotae
on inner face at base.  Alpha shorter than beta; delta less than 13 alpha,
often negative; antennal seoment 3 shorter than proboscis.  Genital flaments
about 3 length of pump, Pharynx spinose at apex. Borneo .......... hrevinervis

Siyle with 1 or 2 subterminal spines; coxite often with a group or patch of
Setac on inner base....cccoeveeen e b R |

-

. Alpha markedly -1h-::rtei than bl:l.i or gamma ; I:Ielta 1/3 to 1,2 alpha; ciba-

rivm without teeth; palpal formula 1-2-3-4-5,  Style with 2 terminal and
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2 subterminal epines, seta little basad of proximal spine. Malaya ... anodontis
Aiphu markedly longer than, or subequal to, beta or gamma ; delta more than

12 {11}, ‘-.cm of al:rle rlﬂtad to most k:-asal spine.  Mesonotum and lower 1,2 of pleu-
rort strongly infuscsted, coxae and upper part of pleuron pale; cibariom
with 1 curved comb of about 20, fine vertical teeth. Borneo ......... denticulatus

Seta of style little basad of proxwimal spine. Median stripe of  mesonotum,
lower part of pleuron, coxae and genitalia brown cibarium with row of

12 to 15 small, vertical teeth, Borneo ..., . maAai

13 ¢6), Cibarium unarmed, with no indication of teeth; J.!phi leUﬂ.LL 1 b4 lﬂb"ld ?.,-'3
beta or lenger. Spermatheca long and tubular, Malaya oo angdontis
Cibariom definitely armed with tecth .. oo 14

14 (13). Cibarium heavily sclerotized, comb c-f‘ abuut 22 tccth appearing  to he -;iu:p
grooves in heavily sclerotized plate; pharynx slenderly lampglass-shaped
with rows of minule denticles at apex: antennal segment 3 exceeding tip of

proboscis; alpha and delta both long, Malaya ... i .. Teidi

Clbarium not as above, comb of fow to many blunt or pumted tu:th P [

15 {14}, Palpal segment 4 shorter than 2, formula |-4-2-3-3, Malava.... :r'.ﬂ:,l.mu.,us Ilmlﬂ}'"dl.‘.
Palpal segment 4 longer than 2. R e e Ay e R e R

16 (153, Palpal formula 1-2-4-3-5, scgment 4 clearly shorter than 3. 17
Palpal formula 1-2-3-4-5 rarely 1-2-(3-4)-3 ... .18

17 (163, Palpus short, barely exceeding antennal segment 4 d.lp]m b'l.!l.bf:-l]l.!d] to bi..ld
delta over 172 alpha; mesonotum and plevron brown; eibarinm narrowest
at comb, with a proximally convex comb ol about 18 blunt teath ; arch
strong, distant from comb, at widest part of cibarium. Malaya, Borneo ... traubi
Palpus longer, reaching to end of antennal segment 5 alpha shorter than
beta, delta about 1/2 alpha: cibarium with about 8 slender pointed tecth in
1 comb, arch obsolete; antennal segment 3 exceeding proboscis.  Coloration
generally pale. Malaya .o aeriieeens, Whartoni
18 (16). Cibarium with an even comb of ﬂ*:-nut 5'0 I1n¢. h air- like tccth Plbmﬁﬂt patch
nail-shaped ; pharynx lampglass-shaped; antennal segment 3 5ubequdl to pro-
boscis.  Mead, mesonolum, lower border of pleuron and abdomen heavily
infuscated, upper plevron and coxac pale. Borneo ......eceeoeen. denficulatus
Cibarium with less than 50 teeth | UV 1%
19 (183, Civarium with 14 to 16 tecth; p]gmﬂnt pat-:h qe:mmrcu[at mLh medhm :,lun
gation ; antennal segment 3 extending to end of proboscis. Alpha, beta and
gamma subequal ; delta more than 1,2 alpha. Malaya ... iyengari malayensis
Cibarium with 25 to 30 testh .. .20
20 (19). Cibarium with about 23 ﬁshhuo‘; ehaawd T.-seth i 1 even wmb row of sma]l
erect teeth below comb; pigment patch beet-shaped: arch strong laterally,
weakened in conter; antennal segment 3 réaching beyond cnd of proboscis.
Alpha, beta and samma subegual, delta more than 1/2 alpha. Borneo ... maai
Cibarium with 22 pointed teeth and a single row of 18§ erect teeth, area ber-
ween comb and strong, high arch sclerotized and wrinkled ; antennal seg-
ment 3 shorter or subsqual to proboscis.  Alpha longer than beta, delta
over 1/2 alpha. BOINGO..... oot sotiiitiinas e s ia pachystomus
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5 4, palpus, & e 2 spermathecae (shrunken) and furca; f % spermatheca {drawn in
phenel); o wing, & b, 2 aedeagus and Lp of flaments; i, & genital Glaments, pump, ae-
deasus, and internal abdominal rods: 3, & cenilalia, inner aspect, side view,

Fig. 1. Pilebotomuy asperafus, n,ospe o8, head, 2 by cibarivm and pharynx, &7 ¢, same,
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Idiophlebotomus Quate and Fairchild, n. subgen.

Type of subpenus: Phleboiemusy (Idiephlebotomus) asperelus Quale and Fairchild, .
ap., by present designation,

Adult eharacters,  Cibarium with namber of wvertical teeth in 2 triangular patches, less
numerons in A than £, without hovizontal teeth: pharvox unarmed, except may  have
minute  denticles apically.  Antennal asement 3 about 3 % or more length of proboscis
and greatly exceeding palpus.  Palpus short, segment 3 inflated basally and with sunken,
congenlrated patch of non-spatulate Newstead's scales, Wing moderalely broad, Male style
very long, with 3 major spines and row of long, non-deciduous hairs ) pair of inlra-ahdo
minal rods associated with genital pump; cerci long and acutely pointed.  Female sper-
matheeae with short, wide ducts,

The closest approach to the many peculiarities shown by this subzenns s found in the
African cave-dwelling P, gigas, which has been placed in the subgenus Spelaeaphleboronins
by Theodor (1948 Our species share with gigas the presence of the intra-abdominal rods
and a somewhat similar wing venation, The male genitalia of gigas also has a long siyle
with sprines scatterad along it, but both their number and position are dilferent,  Our species
are unigue in having a row of long, non-deciducus hairs on the style, in the structore of
the cibarium and in the unusual short palpi with the patch of non-spatulate Mewstoad's
seales. The curious terminal spine of asperafus, n. sp., is unique, though there is some in-
digation of an incipient swelling on the same structure in pholeror, no sp. The convhina:
tion of unusual characters shown by the Tollowing two specics in owr opinion wWarrants
the separation from other Philebotemuy and the crection of o new subzenus for them.

Phlebotomuos (Idiophlebotomus ) aspernlus Quate and Fairchild, n. sp. Fig. 1.

Large specics with erect hairs on all abdominal tergites, hairs rather evenly distributed
on each segment. Color generally brown, pleuron paler than mesonotum and coxae. Coxae
very long: ratio of femur, tibia, basitarsus: fore leg=7:11:7; mid leg--7 : 13 : 7; hind
leg="7:159:

Male. Wing length, holotype LY mm; paratypes LE-2.0 mm; venation as figured (fig,
12y, alpha about 153 beta, delta less the than 1/2 alpha; wing rather bread.  Eves sepa-
rated by distance cqual to & facels; epipharynx 0012 mm ; vertex with hairs scattered and
not arranged in tows; clypeus with 6 or 7 hairs; circular patch of migrotrichia above
antennal secket,  Cibarium (fig, 1) with about 30 wvertical teeth in scattered i1riangular
arrangement above arch; arch obsolescent in center ) pharvny unarmed except for minue
setae ot apex, mederately expanded apically.  Antenna with pair of simple asceids on ses-
ments 4 to 13 ascoids about 203 length of sepment 4 and lellowing ; scement 3 very long,
much longer than preboscis,  Palpuws (fig. 1d) short, segment 2 enlarged on basal 172, with
dense ¢luster of non-spatulale Newstead’s scales in depression on mesal face near center,
formula 1-2-4-5-3. Genitalia (figs. th, 4, j} large, stvle with 3 major spines, 1 apical, |
subapical and 1 near center, apical spine with marked basal expansion; straight row of 5
long, still hairs above base of proximal spine: acdeagus forked, tips strongly hocked  pa-
ramere simple, long and slender; penital filaments stout, little more than 3 » length of
pump, accompanied within abdomen by pair of long, sclerotized rods.
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Fig. 2. Phichotomus pholeror, 0, sp. g, cibarinm and pharynx, % ; b, same, & e head, %
d, palpus, %; e wing, &; f, & genidtalin, inoer aspeet, side view: g 3 genital filaments, pump,
aedeagud and internal abdeminal rods; b, § spermathecas and Torea,

204



210 Pacific Insects Vol 3, nos, 2-3

Female, Wing length, allotype 2.2 mm; paratvpes 20-2.5 mm.  As male except as fol-
lowa: Cibarium (fig. led with abowt 70 wvertical teeth arranged in paic of triangular pat-
ches on pair of lateral plates, median thickening or rod-like sclerotization with serrate
edges between plates; chitinous arch strong; pharvnx (fig. 1e) broad, paddie-shaped, well
sclerotized, unarmed.  Eves separaled by about 7 faccts; antenna with paie of simple as-
coids on segments 3 to 16, Spermatheca (fig 1) slobular, smoothowalled, with small hairy
apical knoeb (shrunken spermatheca may appear cylindrical or savsage shaped, see fig. le);
structure of ducts indistinet but apparently opening separately into wvagina; cerci longer
than wide, blunt. ™o serae on sides of ubdominal tersite &,

Holotype &', allotype § (Bisuor 3075}, Batu Caves, Kuala Lumpur, Malaya, 11-¥I1I-
59 and 5-1X-5%, H. E. McClure, 4 &, 3 9 paratypes (USNM, BMNH), same locality,
TI-WITT-5%, 5-IK-59, 7, &-X11-39,

DISTRIBUTION :  Malava.

Phlehotomus (Tdiophlebotomus) pholetor Ouate and Fairchild, n. sp. Fig. 2.

Large species with erect hairs on all abdominal tergites, hair not thicker on posterior
border of segments.  Head, mesonotum, legs and abdomen light brown, pleuren pale. Coxae
very long; ratio of femur, tibia, basitarsus: fore leg = 7:10:6; mid leg = 7:12:6;
hind leg = 8:15: 8.

Male. Wing length, holotype 1.8 mum; paratypes 1.9 mm; venation Ciig 2e) s figured,
alpha about 1-1/4 3 beta, delta little less than 1/2 alpha.  Fyes separated by distance
equal to 7 facets; epipharynx 0.1 mm; wertex with hairs scattered and not arranced in
definite rows ; clypeus with 5 hairs; cireular patch of microtrichia above antennal socker
Cibarium (fig. 2by with about 20 vertical tecth in 2 triangular, lateral patches, no horizon-
tal teeth; pharyme (fig. 2b) unarmed ; chitinous arch high, moderately strong.  Antenna
with pair of simple ascoids on segments 4 to 10, single on 11 to 14, absent on 135 and 16!
scgment 3 much longer than proboscis.  Palpus (fig, 240 short, with non-spatulate MNews-
tead's scales in dense patch in slight depression near center of mesal face of basally in-
flated segment 3, formula 1-2-4-3-3,  Siyle (fig. 27 with 3 major spines, | terminal; 2 stiff
hairs at base of proximal spine; aedeagus clubbed apically ; genital filaments {fiz, 227 about
2.5 » length of pump, accompanied within abdomen by pair of slender, sclerotized rods
which are broader than filaments,

Female,  Wing length, allotype 2.2 mm.  As male exeept as follows: Ewves separated
by distance equal to 6 faccts: epipharynx 002 mm; cibarium (fig. 2a) with about 50 strong
wverlical teeth arranged in triangular pargh, withowt lateral plates, with faint median rod;
pharynx (fig. 2a) unarmed except for minute denticles apleally ; antenna with pair of simple
ascoids on segments 4 to 15, No selae on sides of abdominal segment % Cercus longer
than wide, blunt.  Spermatheca (fig. 2h) evlindrical, incompletely segmented, faintly wrin-
kled, ducts wery short.

Holotype, & (Bisaor 30760, Gomantong Caves, approx, 30 km ¥ of Sandakan, North
Bomeo, 23-XI-58, in cave harboring swiftlets and bats, Quate, Allotype, 2 (Bianop), 2 a
T 3 paratypes (USNM, BMNH), same data as holotvpe,

DISTRIBUTION :  Morth Borneo,

Thig species is similar to asperufus, but differs in the structure of the cibarium, the
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shorter third anlennal segment and the male and female genitalia as illostrated. Both
gpecies were taken in eaves harboring bai and swiftlets and undoubtedly one (or both) s
the host, for some engorged females wers collected in the cawves

Phlebotomues (Phlchotomus) argentipes Annandale & Brunctti Fig. 3,

Phichoramus argendtives Annandale and Brunetli, 1908, Rec. Ind, Muos 2: 101

Pidebotomuy { Euphfebotomns) arpentipes, Theodor, 1948, Bull. Ent. Res, 39 98,
Pideboromus { Bhlehoromus) argenvipes, Lowis, 1957, Rov, Enl, So0¢, London, Proc., ser B,
26 165 (Malaya).

Moderate sized species with erect hairs on all abdominal fergites, thickest on posterior
border of tergites.  Fead, mesonotum and abdomen brown, pleuron and coxae pale, legs
light brown. Ratio of mid femur, tibia, basitarsuz = 5 10 &, same scements hind leg:
TaZq4d,

Fig. 3. Phlebotoming orgontipes Annandale and Brunetti. a, palpus, % b, antennal segments
35, ;oo owing, 2 od, # ospermathecas and furca: e, 0 @enitalia, nner aspecl, side view ; §

& genital Glaments, pomp and aedeagos; o ctbarium and pharyns, 9.
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Male, Wing length 1.8-1.9 mm. Venation as figured (fig. 3¢), alpha about 2 % beta
and 5 » delta, Eves scparated by 6 facets; epipharynx 0.2 mm. Cibarium withow tesih;
chitinous arch wery weak; apines on pharynx smaller than in 2. Palpus (fig. 3a) with
segments 4 less than 1,2 length of 2 or 3, formula 1-4.2-3-5 MNewstead's scales in
dense patch on mesal face of segment 3, Antenna (lig. 3B with pair of simple ascoids
on segments 4 to 15, segment 3 shorter than proboscis,  Genitalia (e 3e) with 5 apines
on style, 2 terminal ; parameres forked; aedeagus slender, with pair of spines Iving paral-
lel to each side [fig. 3f); filaments (fg, 307 aboul 2 % length of punp.

Female, Wing lensth 2.1 mm. Az male except as follows: FEves separated by 4 or 3
facets ; ¢ibarium (fig, 3i) with few scattered, weak teeth: chitinous arch wvisible but weak ;
pharynx (g 3g) with cluster of spines at apex,  Spermatheca (hg 3d) oveid, stronegly
annulate, with long slender ducts, furca with serrations along lateriobasal mareins.

Type data: Calewta, India (Zool. Survey of [ndia).

DISTRIBUTION @ India, Ceylon, Thailand, ¥Viet ™Wam, Malaya, North Borneo.

Mavtava: &, 9, Kuoantan, Pahang, 1-V1-36, R, H, Wharton {(IME, Kuala Lumpur) ;
g, 2 %, Gua 'Che Yatim, King Geo, ¥V Park, Pahang, 17-XII-58, in bat cave, Quate,

MNorTH Boemeo: 5, Kalabakan R, approw, 50 km W of Tawan, [2-XIT1-58, lree but-
fress in primary forest, Quate.

Phlebotomus (Phlebotomus’ stantoni Mewstead

Phichotomuy srantan! MNewstead, 1914, Bull. Ent. Res. 50 190 (type-hMalava).
Pitleboranis -f,‘1}Ecz_p.fz."(r&ru!anr.:e.'.'} stamtoni, Theodor, 1948, Bull, Ent. Res, 39 59, 108,

We have seen no specimens of this species, buat iU is similar to argentipes and can be
sepuraied by the characters given in the key,

DISTRIBUTION @ Ceylon, Thailand, Viet Nam, China, Malava,

Phlchotomus {Sergentomyia) squamiplouris indica Theodor
Pilebotomus squamiplenris, Sinton, 1923, Ind. Jour. Med, Res, 11: 65 (India)d; 1931, ibid
19; 104 (Thailand}.

Pilebotanu squamiplenyls var, indice Theodor, 1931, Bull. Ent. Res. 22: 470 (Tndia, Tuor-
kestan).—Lewis, 1957, Roy. BEnt. Soc, London, Proc, ser. B, 260 1685 (Malava),
Sergemtomipia {Grassompla) sgeamiplenris indica Theodor, 1958, Flicgen Pal. Reg., Lief, 201,

Yo, Psychodidac—Phlebotominae, po 47 (India, Turkestan, China).

Distinguished from all other Oriental species by having scale-like setac on the pleurs
and spermathecas with cirgles of spines. ™o material seen by us,

DISTRIBUTTON . Turkestan, India, Malaya, Thailand, Scuth China,

Phiehotomus (Sergentomyia) displicatus Guate & Fairchild, n. ap. Fig. 4,

Moderately small species of micmic group (Theodor, 19487 with recumbent hairs on
tergites 2-6,  Head, median stripe on mesenotum and abdomen light brown, sides of meso-
notum, pleuron and legs pale, Ratio of mid femur, tikia, basitarsus- 5260 3,
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Fig. 4, Phlebotomns dizplicatus, . sp, & &, wing; b, cibarium; ¢, head;: d, geoitalia, moer
aspect, side view ; o, pendtal Alaments, pump, acdeagus,

Male,  Wing length, helotype 1.6 mm; paratypes, L53-1.6 mm; wvenation (fig 4a) as
fpgured : alpha suvegual to beta, about 2 % delta. Eyes separated by diglance egual (o 9
facets; epipharyny 0.2 mm,  Cibarium {(fig, 4b) with about 15 vertical and double row of
20 ereel feeth; no picment patch, but whole area between cibarial comb and chitinous arch
dartkened ; pharymy wnaemed except for several rows of minule sefae, lampelass-shaped.
Antenna with only single ascoid visible on segments 4 to 8 (remaining segments lacking).
Palpal formula 1-2-3—4-5,  Genitalia (fig. 4d) with 4 spines on stvle, most proximal at
center of segment | coxite with patch of setae on inner face near base; flaments (fig. de)
litele more than 3 » length of pump.

Female,  Unknown,
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Holotype, & (Bisuor 30773, Kalabakan R., approx. 30 km W of Tawan, British North
Borneo, |1-XI-3%, tree buttress, Ouate, 3 g paratypes (USMM), sume data as allotvpe.

DISTRIBUTION :  Borneo,

This speeies is closely allied to wienic Banks, but differs in that the pigment patch of
afeate {5 'T-shaped and absent in dispficerny and the third antennal segment is shoet in sie-
wit, ahout s long as the fourth and fifth combined, while the third segment is longer in
displicains.  'The cibarial tecth seem to differ, also, but this cannot be clearly asceriained
from Manalang’s (19307 redescription, although it appears that the cibarial teeth of siesie
may be more numerous than in afsplicnrus,

Fhlebotomus {Sergentomyia) whartoni Lewis, 1957, Roy. Ent. Soc. Lond., Proc., ser. B, 26:
163,
From our single specimen we can add lietle to Lewis' description /. ¢, excepm 1o
note that the mesenetum and abdomen are brown and 1he egs pale,
DISTREIBUTION @ Malaya.
Mavtava: 1@, Gua "Che Yatim, King Geo. V Pk, Pahang, 17-XI1-58, in bat cave,
Cuate,

Phlebotomus (Sergentomyia) brevinervis Quate and Fairchild, n. sp. Fig, 5 a—d,

small species with recombent hairs on tergites 2-6, Head, mesonotum, abdomen light
brown | pleuron and legs pale. Fernora and tibiae of all legs subegual in lengeh.

Male. Wing length, 1] mm; venation (fig. 5b) as fizured, alpha short and delta very
short or negative.  Fyes separated by distance cqual to 10 [accts; epipharyny 014 mn.
Cibarium (fig. S¢} with 14 short, vertical teeth and irregular row of 13 erect teath, no pig-
menl patch but area between arch and teeth lightly pigmented; chitinous arch obsolescent
pharynx rather slender, unarmed,  Palpus extending to antennal segment 7, foromla 1-2-
345 MNewstead's scales not visible,  Antenma with segment 3 owvery short, not exceeding
tip of proboscis, less than 2 % length of 4 single ascoids on segments ¢ o 9, remaininge
segments Jacking. Genitalia (fig. 5a) with parameres little longer than lateral lobes, genital
filaments about 3 = length of pump, style with all spines apical, ventral seta proximal to
SPines,

Female,  Unknown,

Holotype & (Bianor 3078), Ranau, North Borneo, 16-X-38, tree buttress, Quate. Para-
types (UJSMM), 2 &, same locality, 3-X-58 and $-XI-58.

DISTRIBUTION . North Borneo.

The narrow wing with the short alpha and short or negative delta and the short third
antennal segment are the most obvious characters which separated brevimervis from other
known Indo-Malavan Phlchoromus, This species is very close to P fabe Annandale ([ India:
see Sinton, 1933, Pl MXIVY, bul males of Arevimervis have a more slender aedeagys and
longer parameres than do babe males,  Also, Srevimerviy males lack the small cibarial pig-
ment palch found in Sabe and have about four less vertical and erect teeth, Females of
the two species might show more distingt differences.
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Fig. 5 a—d, Phlsboronus brevinervis, nosp, 2. a, genitabia, inner aspect, side view; b, wing:
¢, cibarium and pharvnx; d, head. e-h. Pilebotomur pachiysiomes, n, sp., 7. ¢, head ; f, cibariom
antd pharynx; g, spermathecas and Turea ;) b, wing.

Phlebotomus {Sergentomyin) pachystomus Quate and Fairchild, n. ap. Fig, 5 e-h,

Moderate sized species with recumbent hairs on tergites 2-6, Head, median siripe of
mesonotum brown, pleuren and legs pale,  Ratio of mid femur, tibia and bBasitarsus — 6
8 :14; fore femur and tibia egual in lencth.
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Female, Wing length, holotvpe 1.5 mm, paratypes [L5-1.8 mm; wvenalion (g 5h) oas
fipured; alpha about 1.5 x delta, beta and delta subegual. Eyes scparated by distance
equal to 9 facets; proboscis unusually thick and heavy, epipharnyx 0.2 mm, Cibariam {fig.
5fY) with 22 peointed teeth and close below a row of 18 erect tecth; arch high and strong;
area between arch and comb sclerotized and weinkled ; pharynx strongly ridged, rather
broad posteriorly. Palpus with palch of Newstead’s scales on mesal face 1[5 sepment
length {rom base, patch extends over 1/5 of segpment, 5 very long, about 2x length of 4,
formula 1-2-3 -4-3.  Antenna with scgment 3 not excesding tip of proboscis, sscoids pair-
ed on segments 4=10, apparently single on remainder, base of ascoid with small spur, tp
not exceeding tip of respective segment. Tergite & with pateh of hairs laterally. Sperma-
theoa (fg. 5z) double walled, ovoid, smooth, terminal button sunk in cup-shaped depres-
sion; cerci about 2% long as wide, blunt

Male, Tnknown.

Holotype, § (BisHor 30790, Kalabakan B, approx. 30 ko W of Tawau, North Borneo,
[I-X1-58, Quate. DParatypes (USNM3: 2 2, same data as holotype; | %, Ranay, North
Bornen, 16-X-538, tree butiress, Quate.

DISTRIBUTION 1 MNorth Borneo.

Phlebotomus {(Sergentomyia) traubi Lewis, 1957, Roy. Ent. Scc. London, Prog, ser B, 26 :
169 {Selangor, Malaya; BMNH.

The whole ingect iz browiish, except the pale coxal bases and legs, Our materal ag-
recs well with Lewis” description and figures, except the spermatheca, examined in phenol
before mounting, shows more definite rings of small spines than indicated by Lewis and
our Malayan specimen has a slightly longer delts and a faint nail-shaped pigment patch,

Marvava: 1 &, Terenggan, Pahang, 18-XII-58, Quate.

MNorth Borweo: 1§, Kalabakan R, 50 km W of Tawau, [2-X1-38 primary dipte-
rocarp forest, Cuate.

DHSTRIBUTION ;. Malava, INorth Borneo,

Phlebotomus (Sergentomyia) denficulatus Quate and Fairchild, no sp. Fig. 6,

Medium sized species with recumbent hairs on tergifes 2-6, Head, mesonotum, lower
part of pleuron, and abdomen infuscate, upper pleuron and legs pale. Ratio of mid le-
mur, libia, basitarsus=5:6: 3,

Female, Wing length, holotype 1.6 mm, paratypes 1.5-17 mm; venation (g 6d) as
figured ; beta 273 to 172 alpha, delta about 2/3 alpha, Tyes widely separated by distance
equal to 12-15 facets; epipharvox 0.2 mm. Cibariam (fig. 6a) broad, with comb of about
90 fine hair-like, horizontal teeth and abowut 20 vertical teeth; pigment patch nail-shaped;
arch absoleacent in center ; pharyomx wrinkled posteriorly, but uparmed ; palpus with num-
ber af Mewstead's scales on inner face of basal [;3 of segment 3, formula 1-2-3-4-3,
Antenna (fig. Ge) with pair of simple ascoids on segments 4 to 13, not visible on remain-
der, sezment 3 extending to tip of proboscis.  Spermatheca (fig, 6c) simple, avoid, double
walled, without annulations. A few sctae on sides of tergite 8

Male. Wing length, allotype 1.8 mm, paratypes 1.3-1.8 mm,  As female except as fol-
lows: Ewves separated by 10-12 facets; cibarium (fig. b} with comb of 19 fine tecth, no
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3 mm
-

L7,

Fig. 6. Phiehotorms demtfowlains, no sp. a, cibarium and pharynx, % ; b, cibarivm, & c
i f, head, ¢ g, & genita-

Z- g, antennal seaments [3-16,

spermathecas and Turea ; d, wing,

lia, inner aspect, side view.
Antenna with single, simple ascoids on seg-

pigment patch visible; pharynx more slender.
ments 4 to 13, Beta 374 to subequal to alpha. Genitaliz (fig. 6g) of minurnsy type; style
with 2 terminal and 2 subterminal spines, seta distad to most basal spine ; aedeapus slender,
simple ;. filaments 3% length of pump. '
Holotype, 2 (Bsnor 30800, Gomantong Caves, approx. 30 km S of Sandakan, North
Borneo, 26-X1-538, in cave, Quate; allotype, &, Ranau, British MNorth Borneo, 3-X1-58,
tree buttress, Quate. Paratypes (USMM, BMMNHY, 2 %, same data as holotype; 4 , 3 &,
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same Jocality as allotype, 3, 6, 16-X, 8-XI1-58, CQuate; 2 §, Kalabakan R., approx, 50 km
woof Tawau, North Bomeo, 12-X1-58, tree buttress in primary forest, Quate

DISTRIBUTIOMN ;- MNorth Borneo.

This species is similar 1o P, manganns Manalang from the Philippines in & number of
respects, but differs in the shape of the pharynx and in wing venation. The female ciba-
rium appears nearly identical to englishi Tonnoir {1935 1 1443 and emglishi moresbyi Tair-
child (1952: 2013, but those forms have a characteristic shert third antennal segment un-
like this species. P defichefysses Fairchild (1952: 2020 is alse similar, but has o grealer
number (aboul 1257 of cibarial tecth and very much longer genital filaments. The fine-
toothed structure of the female cibarium and small teeth of the male cibarium differ from
aother Borneo members of the minefns group.

Phlchotomus {Sergentomyia? masl Quate and Fairchild, n. sp. Fig. 7.

pedinm sized species with recumbent hairs on tergites 2-6. Head, median part of
mesonotum and  abdomen brown, lateral part of plewron and coxae light brown, upper
pleuron and legs pale. Ratio of mid femur, tibia, basitarsus =7 @ 81 4, Tore femur longer
than tibia,

Female, Wing length, holotype 1.9 mm; venation (fig. 7d) as figured, alpha usually
little longer than beta, about 1.3 % delta but quite variable, Eves separated by distance
equal to B facets cpipharynx 0.2 mm.  Cibarium {fig. 7¢) with about 25 fishhook-shaped
teeth in even comb, 14 ercct teeth below comb, center 4 larger than lateral ones: pigment
patch beet-shaped ; chitinous arch strong laterally, but weakened in center; pharynx un-
armed. Mewstead's scales on mesal face of palpal segment 3 on basal 13, formula 1-2-
3.4-5 Antennal zepment 3 reaching beyond end of proboscis, ascoids single on segments
3 to 12 Cantenna broken bevond), wvery short, less than 14 length of segments.  Spern-
theea (fig. 7e) smooth and ovoid, with small, sunken, terminal tuft of setae.

Male, Wing length, allotype 1.7 mm.  As female cxcept as follows: Alpha sometimes
shorter than beta, but usually subcqual; genitalia darker in color than abdomen; eyes se
parated by 9 Facet diameters; cibarium (fig. 7b) with 12 to 15 small vertical teeth appar-
cntly not fishhook-shaped and 8 ereet tecth: no visible pigment patch, Genitalia (fig. )
of srineius type; style with 2 apical and 2 subapical spines; wentral sela based of sub-
apical spine; setag on base of coxite; parameres little longer than lateral lobes; asdeagus
slender; penital flaments (fig. 7g) long, about 4: lenglh of pump.

Holotype, 2 and allotype, & (Bissor 30815, 5 82 and 3 & paratypes, Tawau, MNorth
Borneo, 19-30-58, sweeping on beach at dusk, Maa & Quale,

DISTRIBUTION » MNorth Borneo.
It is with pleasurc we dedicate this species to Prof. Tsing-chao Maa, who was a wise
and congenial companion with one of us (L. W. Q.1 in Borneo.

Phlehotomus {Sergentomyia) eylanicns malayae Lewis, 1957, Rov. Ent. Soc. London, Proc.,
ser, B, 26 166 (Malaya; BMNH].

DISTRIBUTION ;. MMalaya.
This species seems near miggl, but difers in having fewer cibarial teeth,  Also, the re-
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Fig. T Phlchatons maal, n. sp. a, bead, &; b, cibarivm, &: ¢, cibarium and pharvnx, 5.
d, wing, %; e 7 spermathecac and furca; 3 menitalia, inner aspect, side view: g, 2 geni-
tal filaments, pump and asdeagus,

lative palpal lengths differ in the two species with the fourth segment being shorter than
the s¢cond in malayae and longer in waei, The male of malavae is unknown., We have
seen no specimens of this specics.
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Phlchotomus  Sergentomyia) iyengari malayensis Theodor

Pilehatomuy ivengari var. malayensis Theodor, 1938, Ind. Jour. Med. Res. 26: 264 (Mala-
wio—Lewis, 1957, Roy, Ent. Soc. London, Proc., ser. B, 26: 168 [(Malaya).
We hawve scen no specimens of this species and it s placed in the key on the basis
of the description.
THSTRIBUTION @ Malayi.

Phichotomus { Sergentomyia) reidi, Lewis, 1937, Rov. Enl. Soc. London, Proc, ser. B, 261
168 {Selangor, Malaya; BMNH

Our female specimens agree well with the original description of refdi, except that
they do mol show the apical constriction of the spermatheca figured by Lewis {/ o). How-
ever, the author states the spermatheca was twisted and this may have produced the con-
striclion,

DISTRIBUTION . Mulaya,

Marava: 3 2, King Geo. V. Park, Pahang, Gua 'Che Yatim, 16 XII-58, in bat
cave, Quate,

Phlebotomus { Sergentomyia) anodontis Quate & Fairchild, no sp. Fig. &.

Small species with recumbent hairs on tergites 2 to 6. Head, mesonotum and abdo-
men brown, pleuron and coxae pale. Ratio of mid femwur, tibia, basitarsus =6 8§ : 4

Female, Wing length, helotype LY mm; paratypes 1.5-1.% mm; wvenation {figs, 8z, {3
s fioured, tue alpha wvariable from 2/3 of Lo little more than beia, one specimcn may
show this wariation in itz 2 wings; alpha aboul 2% delta with less variation in this re-
latiost than abeve. Ewes separated by distance equal to 3 facels; epipharynx (L16 mm.
Cibgriam (flg. #50 unarmed, bot with spine-like projections from feld in membrane above
selerotized part and with median projection over which is inverted V-shaped bar, arch
siyone, hut sharply interrupied at center ) pharynx {fig. 800 slender, unarmed,  Palpus with
Newstead's scales on basal 102 of inner face of segment 3, formula 1-2-3-4-5, Anténna
with segment 3 exceeding tip of proboscis, pair of simple ascoids on segments 3 to 13, ap-
parently single on 14, 15, 14, aseoids about 173 Jength of sepment 3C segments 14, 15 and
16 shorter and thicker than preceding scgments, with mmber of selose pits, 16 with slender
apiculus.  Tergite & with lateral pateh of hairs. Spermatheca (figs, 3d, e} long and tubu-
lar, no differentiation between spermatheca and duet until point of junction of indivi-
dual duect, apex with thick, hairy, sunken knob, several annulations below knob.

Male, Wing length, allotvpe 125 mm; paratypes 1.3 1.3 mm Mg [emale exgept as
follows :  Cibarium structare similar but much more lightly selerotized and smaller; an-
tenna with very short, single ascoids. Wing with alpha-beta ratio less wariable, alpha
shorter than beta, delta 1/3 to 1/2 alpha. Genitalia (fig. 8h) as figured, style with 4
spines, 2 apical, | subapical, | one fourth distance from apex, seta proximal of all spines;
aodeagus slender, separated apically; paramere ending in sharp beak, much shorter than
lateral lobe; filaments Cfig. 80 43 length-of pump.

Holotype 2, allotype & (BisHor 3082}, Batu Caves, Kuala Lumpair, Malaya, 11-VII-
50 and 5-I%-S9, H, E. McClure. Paratypes (USNM, BMNIL) @ 11 2 same as holotype;



1941 Quate & Fairchild: Phlchotormus of Malaya and Borngo

Fig, &  Phichotomus anodentis, o, sp.a, head, 23 b, cibarium and pharyny, 72 ¢, antennal
segments 13-16, 24, = spermathecae and ducts; ¢, £ spermatheca; f, wing, . showing, a
variation of alpha and beta; g, wing, ©; h. & genitalia, inner aspecl, side view ; i, & penical
filaments, pumyp and aedeaguos.
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3, 112, same as allotype; 8 %, same locality, 7, 8, 4, 11-X11-3%.
DISTRIBUTION : Malaya. '

This species is readily distinguished by the unarmed cibarium and the tubular female
spermathecae,
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