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Taxonomic Morphology of Sergentomyia (Sergentomyia) babu babu Annandale (1910),
Sergentomyia palestinensis Adler and Theodor (1927) and Sergentomyia baghdadis Adler and
Theodor (1929) (Diptera, Psychodidae) of Pakistan

Juma-Khan Kakarsulemankhel
Sandflies, Leishmaniasis and Mosquitoes Lab./ Zoology, University of Balochistan,Quetta, Pakistan

Abstract: During entomoelogical surveys conducted by the author i the whole of the Balochistan Province in
1996-2001, Sergentomyia (Sergentomyia) babu babu (N=165), Sergentomyia palestinensis (N=10) and
Sergentomyia baghdadis (N=145) were collected from 17.3 and 15 localities, respectively. These localities

appear to be the new records of these species in the literature to date. Taxonomic characters not described by

earlier workers are described, measured and illustrated here. Keys for identification of Pakistanese species are
also constructed. Results are compared with the published data of these species available in the existing

literature.
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INTRODUCTION

[ who

Annandale was the first reported
Sergentomyia babu under the name of Phlebotomus
babu from Drosh area of Chitral (now in Northern
Pakistan) and Rawalpindi areas and gave a very brief and
incomplete description. Sinton™ reported buccal armature
of ¢ fly with about 30 teeth and sketched it. Sinton'
sketched cibarium of & fly of this species. Lewis™
described and reported this species from Gilgit,
Landikotal, Mir Muhammad , Rawalpindi, Saidpur and
Taxilla area of Pakistan, but morphometric measurements
of cibarium, pharynx, pharyngeal armature, spermatheca,
ducts, furca, genital atrium, coxite, style, paramere,
aedeagus and surstyle were not furmished nor wing,
antennal segments, ascoids, palp, mouth parts and gemtal
atrium were sketched.

Sergentomyia palestinensis was first reported from
a single ? caught in Jericho n the Jordan valley by Adler
and Theodor'™ in December, 1925 They described
pharyrx and armature of the buccal cavity (with about 20
teeth stand on a straight line) and furnished figures of
pharynx, buccal cavity and spermathecae whereas
morphometric measurements and illustrations of other
taxonomic characters like wing, proboscis antennal
segments, palps, mouth parts, cibarium, pharynx,
spermatheca, furca and genital atrium were not supplied.
Subsequently, three ¢ were caught in Baghdad i June,
1928, 1 ¢ from AbuGerm in northern Persia in June 1929
and one ¢ from Chugim (at the northern shore of the Dead

sea) in June 1941 and a & was found in material collected
in Jericho in Tuly, 1934 by Theodor'”. The < was
described by Theodor™ and also by Pringle®™ and
morphometric measurements of wing of both sexes and
figures of male genitalia were furnished. Pringle™ caught
15 2 and 1 & of this species from Baghdad city and gave
morphometric measurements of antermal segments III,
ascoid 4/A4, coxite, style, paramere and aedeagus with
illustration of cibarium, pharynx, style and paramere. Tt
was also recorded from Lenkoran (near the Capsian sea)
and from Ordubad in Armenia by Perfliev!”. In Iran it was
recorded form Kazerun, Abadan, Tehran and
Sabzevar™" A sketch of cibarial armature of Tranian form
of S. palestinensis (&) was furnished by Theodor and
Mesghali"¥. From Pakistan this species has been reported
from Peshawar by Lewis™ and information about the
length of wing, labrum and cibarium (with 16 teeth) were
mentioned and a sketch of cibarium was also furnished.
However, measurements and figures of taxonomic features
like antennal segments, ascoids, palps, mouth parts
(hypopharynx, maxilla, mandible) and male terminalia were
not supplied.

Sergentomyia baghdadis was first reported from
Baghdad by Adler and Theodor!? under the name of
Phlebotomus baghdadis. They did not furnish
morphometric measurements of eye, head, wing,
proboscis, antennal segments, mouth parts, cibarium,
pharynx, spermatheca, ducts, gemital atrium, coxite, style,
paramere, aedeagus, genital filament, pump and surstyle.
Like wise, sketch of antennal segments, palps, mouth
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parts, genital furca, genital atrium, wing and pharynx of
male, coxite, style, genital filament, pump and surstyle
were not given. Sinton™ recorded this fly from west and
north west part of the United Indian sub continent and
described only number of buccal teeth and supplied
figures of cibarium enly. From Iran, S. baghdadis was
recorded from Kazerun, Bander Abbas and southern parts
by Mesghali™ " and he neither described nor illustrated
the taxonomic characters of this species. Nadim and
Javadian™ described number of cibarial teeth in & (1-2
rows of very weak, dot like teeth) and ¢ (16-18 cibarial
teeth) in Tramian S. baghdadis. Lewis®™ reported this
species from Punjab and Sindh provinces of Pakistan but
morphometric measurements of eye, head, proboscis,
mouth parts, cibarium, cibarial notch, pharyngeal
armature, spermatheca, ducts, genital atrium, coxite, style,
paramere, aedeagus and surstyle were not provided.
Mlustrations of wing, antennal segments, palps, mouth
parts, genital atrium, genital filament and pump were not
furnished and are unknown in the literature from Pakistan,
prior to the present study. Artemiev'® reported S.
baghdadis from southern Afghanistan, but described
number of cibarial teeth (16-20) in ? specimens and
furnished sketches of cibarium, pharynx and spermatheca
only. AslamKhan!" reported this fly from Lehri, Sangsila
and Dera Bugti areas of Balochistan but he neither
described nor illustrated morphelogy of taxonomic
characters of S. baghdadis. To fill these gaps of
knowledge, a study of species identification of sandflies
was conducted out by the present auther in the whole of
the Balechistan Province and 2013 sandflies comprising
of genera Phiebotomus, Sergentomyia and Grassomyia
were collected!'. Tn view of the insufficient description of
Adler and Theodor, Annandale, Lewis, Mesghali,
Mesghali and Theodor, Perfiliev, Pringle, Sinton, Theodor
(loc. cit.), these three species are redescribed in detail.
Morphology of taxonomic characters not given by earlier
workers are also described, measured and illustrated in the
present paper.

MATERIALS AND METHODS

Flies were collected, processed, preserved, dissected,
mounted and for examination of external and internal parts
of the body of sandflies, conventional techniques
especially those recommended by Johnson et all'%,
Killick-Kebdrick™, Killick-Kendrick e al.™, Lawyer ef
al ™ and Lewis™ were adopted. For species identification
keys furnished by Lewis™ *#! and Artemiev!'” were
followed. Measurements are in millimeter (mm) unless
otherwise is indicated. All the diagrams were drawn with
the camera lucida and are to the given scales. Specimens
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are housed in the Author’s Collection of sandflies,
Department of Zoology, University of Balochistan,
Quetta.

RESULTS

Sergentomyia babu babu
Annandale!!
(Text -Figs. 1 and 2 and Table 1)

Phlebotomus babu Annadale!!, Rec. Indian Mus.,
4:49:0 Rec. Indian Mus., 4:320. Sinton?®®, Indian J. Med.
Res., 15:31, 16:185,"16:314;1, 20:60,73,11, 21:422_ 423,
Theodor™., 26:264

Phlebotomus (Prophiebotomus) babu Annandale,
Parrot®™, Archs.Inst. Pasteur Alger. 18: 311.

Phlebotomus thepari Mitra and Roy"™", Indian Med.

Gaz., 87:188 . Syn. n.

(Parratemyia)

Phlebotomus  (Sergentowmyia) babu Annandale,
Quate™, Proc. Hawaii. Ent. Soc., 18 157.
Segentomyia  (Parvotomyia) babu  Annandale,

Lewis™. Bull. Brit. Mus. Nat. Hist. (Ent.), 19: 281, Bull.
Brit. Mus. Nat Hist. (Ent.), 37: 258, Artemievt”, Medskaya
Parazit,, 45: 422.09 29,

Lucida
(Parrotomyia) babu babu (?) from Balochistan
showing: wing (A), palps (B), the third (C), fourth
(D, lower) and fifth (D, upper) antennal segments,
labrum (E), Hypopharynx (F), maxilla {(G), mandible
(H), cibarium (I}, pharynx (J), Spermatheca (K),
ducts(L), genital atrium (M), furca (N)

Fig. 1: Camera drawings of Sergentomyia
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Fig. 2: Camera Lucida

drawings
{(Parrotomyia) babu babu (7) showing: wing (&),
pelps (B), the third (C), fourth (D, lower) and fifth

of  Sergentomyia

(D, upper), antennal segments, labrum (E),
hypopharynx (F), maxilla (G), cibarium (H), pharynx
(), coxite (I}, style (K), paramere (L), aedeagus (M)
a different view of aedeagus at a different angle
(), genital pump (O), filament (P), surstyle (Q)

Female: 49 specimens were examined (Fig.1). Eye 0.23
(0.20-0.25) mmlong, 0.185 (0.17-0.20) mm broad, distance
between eyes 0.225 (0.21-0.24)mm, head 0.425 (0.41-0.44)
mm long, 0.445 (0.43-0.46) mm broad. Wing (Fig. 1A4)1.43
(1.36-1.50) mm long, 0.33 (0.32-0.34) mm bread, ¢=0.20
{0.16-0.24) mm long, but in one specimen from Sibi, a
shortest ¢ 0.08 mm long is measured, 3=0.29(0.26-0.32) mm
long, 3=0.085 (0.065-0.104) mm long, but in one specimen
from Sibi, a zero & is measured, other specimens showed
a positive shortest 8=+ 0.037 mm, another specimen is
found having a negative shortest 8= -0.06 mm, v=0.27
(0.22-0.32) mm long, but in one specimen from Dhadar a
longest v=0.352 mm is observed, n=0.09 (0.06-0.12) mm,
alarindex=0.615-0.75. Probescis 0.19 (0.18-0.20) mm long.
Palps (Fig.1B) 0.65 (0.58- 0.72) mm long with relative
length 1:2.28:4.05:4.22:8.26, commonest formula 1,2,3,4,5
but also 1,2,3-4,5. P3 has 10-15 Newstead’s sensilla at
middle third, other palpal segments have none. A3
{(Fig. 1C)0.178(0.16-0.19) mm long, 0.124x length of wing,
1.078x length of labrum, 1.059x length of A4+5, ascoid an
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A3 0.028 (0.026-0.03) mm long and is 0.157x length of
segment. A4 (Fig. 1D, lower) 0.085(0.07-0.10) mm long,
ascoid on A4=0.028(0.026-0.03) mm long and was 0.329x
length of segment. A5 (Fig. 1D, upper) 0.083 (0.07-0.09)
mm leng, ascoid on A5=0.028 (0.026-0.03) mm long and
was 0.337x length of segment. Antenmal segments IIT and
I'V have a single prominent papilla (Fig. 1C-1D). It is
usually by the side of the ascoid, but is occasionally
anterior to the ascoid. The positions of the papilla on the
segments are: AIII, 0.88 and ATV, 0.6. AIIl is greater than
AIV+AYV. The positions of the ascoids on the segments
are: AllL 0.673 (N=45), AIV, 0.3 (N=42) and AV, 0.25
(N=42). There are two ascoids on segments 11T to XV.
Labrum (Fig. 1E)0.165 (0.16-0.17) mm leng, 0.115x length
of wing, with 4 long (0.008 mum), stout median apical
sensilla whereas adorals smaller and fine, sensilla depth
0.028 mm. Hypopharynx (Fig. 1F) with smeoth apical and
lateral margins. Maxilla (Fig. 1G) with 9 lateral and 28
ventral teeth, dental depth 0.08 mm. Mandible (Fig. 1H)
long and narrow, with 4 fine uniform teeth per 0.004 mm,
a dental depth of 0.056 mm. Cibarium (Fig. 1T) 0.058 (0.05-
0.065) mm broad, with a convex row of about 30-32 almost
equal sized teeth (27 lateral conspicuous teeth with a
slightly broader base and 5 central thinner teeth), ventral
plate angular darkly pigmented with a deep median notch
of variable shape (0.014 mm leng and 0.01 mm bread), on
each side of median notch lower margins of ventral plate
has 2-3 protrusions, ventral plate becomes dark gray
posteriorly, chitinous arch ill-developed, a longer pigment
patch present but not developed. Pharynx (Fig. 1I) 0.135
{0.13-0.14)mmlong, 3.04-3.42x hind width, posterior width
1.461-1.533 times fore width, height of pharyngeal
armature 0.028 (0.02-0.036) mm and was 0.207x length of
pharynx, pharyngeal bulb width=0.042 (0.038-0.046) mm,
basal width=0.037 (0.034-0.04) mm. The anterior edge of
armature formed an almost straight line, armature is in the
form of 4-5 rows of scales with pointed hind ends and also
longer basal spicules, most of the armature is confined in
the basal part of the pharyngeal bulb, lateral walls of the
pharynx in side the bulb bears 5-8 sparsely arranged long
spicules pointing anteriorly. Female genitalia: spermatheca
{(Fig. 1K) 0.060(0.056-0.065) mm long, oblong, elliptical and
thick walled, fore width of spermathecal capsule
0.017(0.016-0.018) mm, central width 0.033 (0.032-0.034)
mm, basal width of spermathecal capsule 0.019 (0.018-0.02)
mm, spermathecal ducts (Fig. 1L) 0.016 mm broad with a
joint opening inte genital atrium (Fig. 1M) which was 0.04
{0.032-0.05) mm broad and genital furca (Fig. 1N) 0.082
{0.08-0.084) mm long,.

Male : 85 specimens were examined (Fig. 2). Small or
middle sized dark sandfly. Eye 0.215 (0.195-0.225) mm long,
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Fig. 3:Camera Lucida drawings of Sergentomyia
palestinensis (%) from Balochistan showing: wing
(A), palp (B), the third (C), fourth (D, lower) and
fifth (D, upper) antennal segments, labrum (E)
hypopharynx (F), maxilla (G), mandible (H),
cibarium (I}, pigment patch (J), cibarial teeth (K),
pharynx (L), spermatheca (M), furca (N), genital
atrium (Q)

0.625xlength ofhead, 0.17 (0.16-0.185)mm broad, distance
between eyes 0.216 (0.20-0.225) mm, head 0.37 (0.344-
0.416)mmlong, 0.42(0.40-0.44) mm broad. Wing (Fig. 2A)
1.359(1.237-1.60) mm long, 0.29 (0.24-0.344) mm broad,
=0.16 (0.12-0.2) mm, but in 2 specimens from Chaman,
one shortest @=0.08 mm long is measured, the other is a
longest @=0.24 mm long, p=0.25 (0.224-0.28)mm long, but
in one specimen from Khuzdar, a longest p=0.3Z mm long
1s measured, 8=0.065 (0.04-0.096) mm long, but in four
specimens from Chaman, 2 specimens showed d=zero,
whereas in one specimen a positive shortest (+ 0.016 mm)
& is noticed, in other specimen a negative shortest (- 0.016
mm long} 8 is measured, from Nal a shortest & + 0.024 mm
long was observed. y=0.24 (0.2-0.28) mm long, n= 0.096
(0.064-0.12) mm, whereas in 3 specimens from Chaman a
shortest 7=0.024 mm and 0.04 mm respectively is
measured, whereas a longest n=0.144 mm was also
noticed. Alar index=0.535-0.714. Proboscis 0.175 (0.16-
0.19)mm leng. Palp (Fig. 2B)0.66 (0.59-0.72)ymm long, with
relativelength 1: 2.13:3.31:3.52:7.7 and commonest formula
1.2,3.4,5 but also 1,2,(3-4),5. P3 has about 3-4 butin some
specimens 10-13 prominent Newstead’s sensilla, other
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Fig. 4: Camera Lucida
palestinensis (%) showing: wing (A), palp (B), the
third (C), fourth (D, lower) and fifth (D, upper)
antennal segments, labrum (E) hypopharynx (F},
cibarium (G), pharynx (H), coxite (I), style (I},
paramere (K, aedeagus (L), genital filament (M),
pump (N), surstyle (O)

drawings of Sergentomyia

palpal segments have none. A3 (Fig.2C)0.165 (0.14-0.19)
mm long, 0.121x length of swing, 0.942x length of
proboscis, 0.97x length of A4+5, 1.269x length of labrum,
ascoidon A3=0.018(0.016-0.02) mm long, 0.109x length of
segment, ascoid situated at 0.687 of the segment, 1 papilla
situated at 0.912 of the segment. A4 (Fig. 2D, lower) 0.085
{0.07-0.1) mm long, ascoid on A4=0.018 (0.016-0.02) mm
long, 0.211x length of segment and situated at 0.375 of the
segment, 1 papilla situated at 0.75 of the segment. A5 (Fig.
2D, upper) 0.085 (0.07-0.1) mm long, ascoid on A5=0.018
{0.016-0.02) mm long and 1s 0.211x length of segment and
situated at 0.3 of the segment. There is one ascoid on
segments III to XV. Antennal segments III and IV have a
single prominent papilla (Fig. 2C-2D) on A3 it is usually
by the opposite side of the ascoid but is occasionally
anterior to it. On A4 the papilla was situated far anterior to
the ascoid tip. Alll is shorter than AIV+AYV (about x 0.95).
Labrum (Fig. 2E) 0.13(0.12-0.14) mm long, with 3-4 median
apical sensilla long, adorals also long, sensilla depth 0.032
mm, labrum is 0.095x length of wing. Hypopharynx (Fig.
2F) with about 18 teeth on each side and a dental depth of
0.034 mm. Maxilla (Fig. 2G) with a maximum breadth of
0.096 mm and anteriorly terminate into a2 0.011 mm long
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sharp pointed end. Cibarium (Fig. 2H) 0.05 (0.045-0.056)
mm broad, 16-18 hardly visible minute teeth arranged on
a convex row, additional row of smaller dot like teeth at
their bases 1s inconspicuous, chitinous arch developed,
a long anterior process present, cibarial ventral plate is
angular but without a deep median notch, pigment patch
absent. Pharynx (Fig. 2T) lamp-glass shaped, 0.135 (0.126-
0.14) mm long, 3.04-3.331x lund width, hind width 1.437-
1.461 times fore width, basal width 0.028 (0.024-0.032) mm,
pharyngeal bulb width 0.042 (0.038-0.046) mm, 0.029
(0.026-0.032) mm fore width. The anterior edge of armature
formed an almost straight line. Pharyngeal armature weak
and confined in the posterior part of the pharyngeal bulb,
lateral walls of the pharyngeal bulb bear 7-9 sparsely
arranged ridges pointing towards anterior of the pharynx.
The posterior and anterior part of armature was i the form
of fine, weak, curved as well as straight ridges. Height of
armature= 0.028 (0.024-0.032) mm and was 0.19-0.228x
length of pharynx. Male terminalia: Coxite (Fig. 27) 0.195
(0.19-0.204) mm long, 0.065 (0.06-0.07) broad, coxite
length/breadth=2.91-3.16, coxite/style=2.04-2.11, coxite/
labrum=1.45-1.58, coxite/A3=1.07-1.35. Style (Fig. 2K)
0.095 (0.09-0.1) mm long, 0.29 (0.26-0.32) mm broad, a
ventral seta 0.03 mm long and was at 0.711 of the length of
style, style with 2 terminal and 2 sub-terminal spines.
Paramere (Fig. 2L) 0.15(0.14-0.16) mm long, the basal and
middle part of the body of paramere extend down wards
0.038 (0.032-0.044 mm) broad, with a ventral tubercle 0.018
(0.016-0.02) mm broad, bearing 3 short spinules, body of
paramere with 8-10 long bristles, gradually narrowing
towards anterior and finally bends laterally like a bird’s
head. Aedeagus (Fig. 2M) 0.095 (0.09-0.11) long, straight
highly pigmented, tapering to an almost rounded and
bluntcolorless tip, which was 0.008 (0.008-0.009) mm long,
a different view of aedeagus at a different angle (Fig. 2N).
Genital pump (Fig. 20)0.098 (0.09-0.12) mm long, filament
(Fig. 2P) with transverse striations 0.25 (0.2-0.3) mm
long,1.282x length of coxite, with filament to pump ratio of
2.222-2.50. Surstyle (Fig. 20Q) 0.175 (0.16- 0.19) mm long,
0.897x length of coxite.

Distribution: Balochistan. New Record, Present survey:
Adampur, Barkhan, Chaman, Dashte Kuddan, Dera Allah
Yar, Dhadar, Hairdinn Kahan, Kohlu, Khuzdar, Nal,
Nanasaheb ziarat, Panjgour, Sibi, Usta Muhammad, Wadh.
These localities are important foci of cutaneous
leishmaniasis. Sandflies were collected from indoors and
outdoors using mouth aspirators and sticky traps.
Sergentomyia (Parrotomyia) palestinensis Adler
and Theodor!®
(Text-Figs. 3 and 4 and Table 2)
Phlebotomus sp. Adler and Theodor™!, Bull. ent.
Res., 16: 404,
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Phlebotomus palestinensis, Adler and Theodor™,
Amn. Trop. Med. Parasit., 21: 64.

Theodor'”, Bull. ent. Res., 38: 96, Lewis™, Ann. Mag.
Nat. Hist., 12: 691.

Sergentomyia (Parrotomyia) palestinensis  Adler
and Theodor'™, Theodor®®®: 44, Lewis?, Bull. Brit. Mus.
Nat. Hist. (Ent.), 19 34, Perfilievi™, 326, Artemiev,™,
Medskaya Parazit., 45: 427, Lewis™, Bull. Brit. Mus. Nat.
Hist. (Ent.), 37: 264, Artemiev('?; 28

Female : 6 specimens were examined (Fig. 3). Wing (Fig.
3A) narrow, 1.25-1.28 mm long, 0.30-0.32 mm broad,
¢=0.12-0.144 mm long, p=0.24-0.26 mm long, = 0.04, but
in 2 specimens from Bela & is measured to be zero. y=
0.256-0.28 mm, 7=0.096-0.12 mm, alar index=0.5-0.553. Palp
(Fig. 3B), 0.52-0.54 mm long, palpal ratio 1:2:3.66:4:6.66,
palpal ratio 1,2,3,4.5. P3 has 15-20 prominent Newstead’s
sensilla at the basal third of the segment, other palpal
segments have none. Proboscis. 0.14-0.155 mm long. A3
(Fig. 3C), 0.13-0.14 mm long, 0.104-0.109x length of head,
0.90-0.93x length of proboscis, 1.08-1.16x length of labrum,
0.915-0.958x A4+5. Ascoid on ANT=0.016-0.018 mm long,
0.123-0.1 28x length of segment. ATV (Fig. 3D,lower) 0.070-
0.072 mm long, ascoid on ATV=0.014-0.016 mm long, 0.20-
0.22x length of segment. AV (Fig. 3D,upper) 0.072-0.074
mm long, ascoid on AV=0.016mm long, 0.021-0.22 x length
of segment. Antennal segments ITT and TV have a single
promunent papilla (Fig. 3C-3D). It 13 always by the side of
ascoid and occasionally it is anterior to the ascoid. The
positions of the papillae on the segments are: AITI, 0.84
and ATV, 0.67. The positions of the ascoids on the
segmens are: Alll, 0.63, ATV, 0.2 and AV, 0.22. Antennal
segment ITT was shorter than ATV+AV (0.92-0.96x length
of segment). There are two ascoids on segments 11T to XV.
Labrum (Fig. 3E), very broad, 0.12 mm long, 0.03 mm
broad, with 4 thin, long, apical sensilla, about 22 lateral
sensilla, fine, a dental depth of 0.036 mm. Hypopharynx
(Fig. 3F), apex less broad and less tapers, 0.022 mm broad,
about 19 re-curved indentations at sides, a dental depth
of 0.032 mm. Maxuilla (Fig. 3G) 0.012 mm broad, with 10
lateral teeth (the 6Gth-the bigger one about 0.005 mm long)
and 19 ventral, a dental depth of 0.06 mm. Mandible (Fig.
3H), very broad, 0.17 mm long, 0.014 mm minimum breadth,
0.024 mm maximum breadth, 9 teeth per 0.008 mm, a dental
depth of 0.036 mm. Cibarium (Fig. 31), 0.044-0.05 mm broad.
The pigmented area large and about 0.036 mm long and
0.022 mm broad (Fig. 3T) apex conical and with a bifid
short anterior process, 0.011 mm long and 0.012 mm broad,
postero-lateral edges of cibarium kob like. Armature
consisting of a straight row of about 15-18 parallel arrow-
like teeth (length of a single tooth about 0.006 mm) with
moderately long pomts, each with a nodular thickening
near its center (Fig. 3K), a second row of about 19-21
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Fig. 5:Camera Lucida drawings of Sergentomyia
(Parrotomyia) baghdadis (%) from Balochistan
showing: wing (A) palps (B), third (C), fourth (D,
lower) and fifth (D, upper) antennal segments,
labrum (E), hypopharynx (F), maxilla (G), cibarium
(1D, pharynx (1), spermatheca (K), duct (L), genital
atrivm (M), genital furca (N).

punctiform denticles at the base of long ones. Phraynx
(Fig. 3L), 0.14 -0.152 mm long, much dilated posteriorly,
length 3.45-3.68 times the greatest breadth is 2.25-2.27
times the anterior shortest breadth. The edge of anterior
armature is in convex line. Anterior armature is composed
of relatively larger teeth in the form of a patch (0.020 mm
broad) and the posterior armature is in the form of a patch
(0.018 mm broad) and is composed of smaller vertical
ridges, armature is 0.27-0.29x length of pharynx
Spermatheca (Fig. 3M) rounded, 0.04-0.044 mm leng,
(0.032-0.04 mm broad, apical depression 0.012 mm long and
0.013 mm broad, furca (Fig. 3N), 0.08- 0.084 mm long and
genital atrium (Fig. 30) 0.035-0.038 mm broad.

Male : 2 specimens were examined (Fig. 4). Wing (Fig. 4A)
1.12-1.20mm long, 0.24-0.32 mm broad, ¢=0.08-0.184 mm,
[=0.20-0.28 mm, =0.024-0.064 min, v=0.208-0.24 mu, n=
zero to 0.08 mm, alar index=0.4-0.657. Palp (Fig. 4B) 0.44-
0.55 mm long, palpal ratio 1, 2.6, 4, 4.2, 8, palp formula 1, 2,
3,4,5. A3 (Fig. 4C)0.12-0.16 mm long, ascoid 0.016 mm
long, position of ascoid on A3=0.8, ascoid 3/A3=0.1-0.13,
position of a single papilla on A3=0.925. A4 (Fig. 4D,
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lower) 0.082-0.084 mm long, ascoid 0.016 mm long,
position of ascoid on A4=0.24, ascoid 4/A4=0.19-0.195,
position of a single papilla on A4=0.9. A5 (Fig. 4D,upper)
0.080-0.082 mm long, ascoid 0.016 mm long, position of
ascoid on A5=0.243, ascoid 5/A5=0.195-0.20. Labrum (Fig.
4E)0.12-0.14 mm long, 0.017 mm broad, a sensilla depth of
0.036 mm. Hypopharynx (Fig. 4F) apex pointed, a dental
depth of 0.028 mm. A3/labrum=1.0-1.142, A3/A4+5=A3 <
A4+5 (=0.74-0.96). Cibarium (Fig. 4G)0.052 mm broad, with
about 12-13 uniform, short parallel teeth on a straight line
and irregular row of short punctiform denticles at the base
of teeth, pigmented area weakly marked chitinous arch
and anterior process absent. Pharynx (Fig. 4H) 0.12mm
long and 3-3.33 times as long as posterior greatest breadth
1s 1. 33-1.38 times as broad as anterior narrow part.
Armature little developed and consists of irregular rows
of short spines. Male terminalia: Coxite (Fig. 41)0.2-0.22
mm long, 0.06-0.064 mm broad, coxite length/
breadth=3.33-3.43, coxite/style=2.2-2.22,
coxite/labrum=1.57-1.66, coxite/A3=1.375-1.66. Style (Fig.
410.09-0.10 mm long, 0.024-0.026 mm broad with 2 apical
spines and 2 sub apical spines at about 0.89, spines about
0.086 mm long, a short seta at 0.8. Paramere (Fig. 4K} 0.13
mm long and 0.032-0.034 mm broad, with slightly hooked
end. Aedeagus (Fig. 4L.)0.09 mm long, narrow, about 0.012
mm broad, base triangular, with an apical notch at 0.88.
Genital filament (Fig. 4M) 0.28-0.30 mm long with slight
striations and pump (Fig. 4N) 0.08-0.10 mm long and
filament to pump ratio of 3.0-3.5. Surstyle (Fig. 40)0.17
mm long 0.77- 0.85x length of coxite.

Distribution: Balochistan. New Record, Present survey:
Bela, Khuzdar, Uthal These localities are important foci of
cutaneous leishmaniasis. Sandflies were collected from
human residences through mouth aspirators and sticky
traps.

Sergentomyia (Parrotomyia) baghdadis Adler and
Theodor™®
(Text-Figs. 5 and 6 and Table 3)

Phlebotomus baghdadis, Adler and Theodor'™), Ann.
Trop. Med. Parasit., 23: 281, Sinton”, Indian J. Med. Res.,
20: 60,73, Sinton™, Indian I. Med. Res., 21: 422-423[¢ ]

Parratomyia (Parrotomyin) baghduadis Adler and
Theodor, Lewis®™, Bull. Bri. Mus. Nat. Hist. (Ent.}, 19:30,
Artemievt™, Medskaya Parazit., 45:424, Artemiev!'™:29,
Lewis!™, Bull Brit. Mus. Nat. Hist. (Ent.), 37: 258.

Female: 69 specimens were examined (Fig. 5). Eye=0.22
(0.20-0.24) mm long, 0.511x length of head, 0.19 (0.18-0.20)
mm broad, distance between eyes= 0.22 (0.21-0.23) mm.
Head=0.43 (0.42-0.44) mm long, 0.44 (0.45- 0.46) mm broad.
Wing (Fig. 5A4)1.45(1.4-1.50)mmlong, 0.36(0.34-0.38)mm
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Fig. 6: Camera Lucida drawings of Sergentomyia
(Parrotomyia) baghdadis (0% from Balochistan
showing: wing (A} palps (B), third (C), fourth (D,
lower) and fifth (D, upper) antennal segments,
labrum (E), hypopharynx (F), maxilla (G), cibarium
(H), pharynx (I}, coxite (1), style (K), style with
spines (L), paramere (M), aedeagus (N), genital
pump (O), filament (P)

broad. ¢=0.19 (0.16-0.228) mm, in three specimens, one
from Sibi and two from Usta Muhammad, the longest
«=0.248, 0.24, 0.256 mm are observed respectively, 3=0.30
(0.28-0.32)mm, 5=0.062 (0.04-0.096) mm, in one specimen
from Sibi alongest 3=+0.112 mm s measured, v=0.29 (0.22-
(0.35) mm, in one specimen from Dera Allah Yar a longer
vy=0.416 mm long is observed, n=0.088 (0.08- 0.090)mm, a
smaller 1=0.048 mm and a longest n=0.144 mm is observed
in specimens from Sibi. Alar index 0.633 (0.571-0.712).
Proboscis 0.195 (0.19-0.20) mm long. Palps (Fig. 5B) 0.67
(0.65-0.69) mm long, with relative length 1:
2.25:3.83:4.35:8.67, commonest formula 1, 2, 3, 4, 5. P3 has
about 15-22, Newstead’s sensilla at anterior third of the
segment, other palpal segments have none. A3 (Fig. 5C)
0.15 (0.14-0.16) mm long, ascoids on A3=0.025 (0.02-0.03)
mm ong and is 0.147x length of segment, A3 is 0.103x
length of wing, 0.769x length of proboscis, 0.887x length
oflabrum, 0.980x length of A4+ 5. A4 (Fig. 5D,lower)0.078
(0.072-0.085) mm long, ascoid on A4=0.025(0.02-0.03) mm
long, ascoid 4/A4=0.287. A5 (Fig. SD,upper) 0.075 (0.07-
0.08) mm long, ascoid on A5=0.025 (0.02-0.03) mm long
and 0.33x length of segment. Ascoid formula 2/3-15.
Labrum (Fig. 5E) 0.169 (0.15-0.18) mm long, 0.116x length
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of wing, labrum with 4-5 relatively small (0.004 mm long)
median apical sensilla, adorals small and fine, sensilla
depth 0.032 mm. Hypopharynx (Fig. 5F) lateral and apical
margins smooth. Maxilla (Fig. 5G) 8lateral teeth (0.003 mm
broad) and 26 ventral teeth, a dental depth of 0.076 mm.
Mandible (Fig. SH), narrow (0.012 mm broad) 4 strongly re-
curved teeth per 0.004 mm, a dental depth=0.056 mm.
Cibarium (Fig. 5I)0.067 (0.06-0.076) mm broad, with 14-16
rather broad pointed teeth arranged on an convex arch
(comprising 5-6 small narrower central teeth and 8-9
relatively larger lateral teeth on each side), ventral plate
with a median notch of varying shape (0.014 mm deep and
0.017 mm broad), chitinous arch not well developed,
pigment patch ill-developed with an anterior process or
pigment patch absent. Pharynx (Fig. 51) 0.14 (0.13-0.152)
mm long, 2.765-3.04 times hind width, fore width
0.031(0.031-0.032) mm, posterior width 1.516-1.562 times
fore width, pharyngeal bulb width 0.047 (0.044-0.05) mm,
basal width, 0.034 (0.032 -0.036) mm. The anterior edge of
armature forms an almost straight line whereas osterior
armature is composed of transverse ridges with a few
spicules, the side walls f the pharyngeal bulb have 4-3
lateral spicules pointing anteriorly, height of pharyngeal
armature 0.03 mm and is 0.214x length of pharynx.
Spermatheca (Fig. K) 0.065 (0.060-0.068) mm long,
elliptical, or more or less oval, fore width of spermathecal
capsule 0.017 (0.014-0.02) mm, maximum central width
0.042 (0.04-0.044) mm, basal width 0.023 (0.020-0.026) mm,
ducts (Fig. 5L) 0.14 mm long and 0.016 mm broad, ucts
with a common opening into genital atrium (Fig. 5M)
whichis 0.05 mm broad and genital furca (Fig. 5N) 0.08 mm
long.

Male: 48 specimens were examined (Fig. 6). Eye 0.19(0.17-
0.21)ymm long, 0.542x length of head, 0.148(0.13-0.16)mm
broad, 0.195 (0.165-0.22)mm, distance between eyes. Head
0.35(0.32-0.38) mm long, 0.399 (0.38-0.41 ymm broad. Wing
(Fig. 6A)1.29(1.19-1.4)mm (1.19-1.4)mmlong, 0.288(0.26-
0.31)mm broad, ©=0.15(0.11-0.18ymmlong, =0.25 (0.24-
0.264) mm, 8=0.05 (0.04-0.064) mm, in a single specimen
from Kahan a shortest negative & -0.016 mm is observed
whereas in another specimen from Chaman, § is measured
to be zero, y=0.219 (0.19-0.24) mm long, 7=0.088 (0.08-
0.096) mm, whereas in one specimer {Tom Sibi a largest
is measured to be 0.127 mm long, alar index=0.6 (0.458-
0.681). Proboscis 0.18(0.17-0.19) mm long. Palps (Fig. 6B)
0.635 (0.62-0.65) mm long, with relative length
1:2.55:3.88:4.33:8.66 and a commonest formula 1,2.3.4,5, but
also 1,2,3-4,5. P3 has 8-12 Newstead’s sensilla at middle
third of segment, other palpal segments have none. A3
(Fig. 6C)0.16 (0.14-0.18) mm long, 0.124x length of wing,
0.888x length of proboscis, 1.142x length of labrum, 0.963x
length of A4+35, ascoid on A3=0.018 (0.016-0.02) mm long
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Table 1: Comparison of taxonomic characters (in mm) of Sergertomyia babu babu Annandale (1910)

% Taxonomic  Balochistan Lahore and Rawalpindi Afghanistan Southern India Ceylon and Mauritious
characters (Present study) (Lewis, 1967) (Artemiev, 1978) (ITango et ., 1994) (Kirk and Lewis, 1951)
Winglength  1.43 (1.36-1.50) 1.64 (1.49-1.87) - 1.5 14-1.6

breadth 0.35 (0.32 - 0.34) 0.37 (0.31-0.45) - - 0.34-0.42

Alar index 0.615-0.75 0.7 - 0.7 0.5-0.62

A3 length 0.178(0.16-0.19) long ~ 0.18(0.17-0.21) 156-164 pm 0.14 0.10-0.14

A3/Labrum 1.078 0.8-0.9xlength of labrum 1.0-1.17 - 0.9-0.10

A3AA+S 1.059 1.0 (0.9-1.0)xlength. of Ad+5 - - -

A3/Wing 0.124 - - 0.09 x length of wing A3=A4+S

Labrum length  0.165 (0.16-0.17) 0.16 (0.14-0.17) - 0.16 0.13-0.15

Maxilla Maxilla bearing 28 - - Maxilla with 30 ventral and 12 -

ventral and 9 lateral - -
teeth,a dental depth 0.08 - -

lateral teeth, dental depth =0.07 -

Ascoid formula 2 /3-15 - - 2/315 -

Ascoid 4/A4 0.329 0.3 - 0.4 0.4

Ad+S 0.168 (0.14 - 0.19) 0.18 (0.16-0.20) - -

Palpal ratio 10:22:40:42: 82. - - 10:12:17:17:19:27 -

Cibarium 30-32 sharply pointed About 30 nearly equal About 26-32 uniform 25 teeth, notch width 20 pm 36-40equally pointed teeth
almost equal sized teeth  pointed teeth pointed teeth on a row of concave
and a notch width 0.01 posteriorly

Table 1: (continued)

o' 8. babu babu Balochistan Lahore and Rawalpindi  Afghanistan Southern India Ceylon and Mauritious

Taxonomic characters  (Present study) (Lewis, 1967 (Artemiev, 1978) (TTango et af, 19940 (Kirk and Lewis, 1951)

Wing length 1.359(1.237-1.60) 1.33 (1.30-1.39) 1.4 1.27-1.53

breadth 0.29 (0.24-0.344) 0.27 (0.24-0.32) 0.34

Alar index 0.64 (0.535-0.714) 0.7 (0.4-0.9) 0.68 0.25-0.6

A3 length 0.165 (0.14-0.19) 0.16 (0.14-0.17) 0.164-200 pm 0.15 0.12-0.13

AJ/wing 0.121 almost same length . . 0.11

A3/Labrum 1.269 as of labrum 1.17-1.48 1.1

A3/A4+S 0.910 shorter than A4+ 5

Labrum length 0.13 (0.12-0.14) long 0.15({0.14-0.16) long - 0.14 mm, long 0.1 0.14-0.17

0.121xlength of wing

Ascoid formula 1/3-15 - - 1/3-15 1/3-15

Ascoid 4/A4 0.211 0.2 - 0.2 0.2

Ad+S 0.168 (0.14 - 0.19) - - -

Palpal ratio 10:21:33:35:77 - - 10:9:15:15: 38 10:12:13

Clibarium 16-18 hardly visible minute  Cibarial teeth often 20-22 hardly visible Clibarium with 15 With 2 rows of poorly

teeth, inconspicuous, scarcely visible, about  pointed teeth, additional  groups of teeth, each  developeddenticles, variable

additional row of smaller 10 in the center are row of smaller teeth at consisting of 3 or 4 and rather difficult to count,

teeth at their bases. pointed and 5 on each  their bases. teeth approximately 17 in each
side are often ill-defined TOW

Coxite length 0.19-0.204 long - 0.224-0.246 1L m long - 0.18-0.21

Style length 0.09-0.1, Seta at 0. 711 Seta at 0.65 of the style  108-120 nm long - Seta at 0.7 of the style

of the style

Paramere Beaked - Hooked with rather Beaked -

thick end.

Aedeagus Straight with rounded and ~ Tapering to a rounded  Straight Aedeagus narrow with -

almost blunt colorless end.  colorless tip - blunt tip.

Genital filament/Pump 2.55, filament with 2.2, genital filament 2.19-3.04, genital 1.2 -

transverse striations.

with transverse
striations.

filament with
transverse striations.

and 1s 0.112x length of segment, ascoid situated at 0.699
of the segment. A4 (Fig. 6D Jower) 0.083 (0.07-0.098) mm
long, ascoid on A4=0.018 (0.016-0.02) mm long, 0.204-
0.228x length of segment, ascoid situated at 0.333 of the
segment. Antennal segments III and IV have a single
prominent papilla. Tt is usually by the side of the ascoid
but 18 occasionally anterior to it. The positions of the
papilla on the segments are: AT, 0.906 and ATV, 0.809. A5
(Fig. 6D,upper) 0.083 (0.07-0.095) mm long, ascoid on
A5=0.018 (0.016-0.02) mm long and 0.210-0.228 x length of
segment, ascoid situated at 0.291 of the segment. There

are one ascold on segments III to XV. Labrum (Fig. 6E)
0.14 (0.13-0.15) mm long, with 2 median apical sensilla,
long and stout placed at a distance with one another,
adorals compact and thinner, sensilla depth 0.04 mm.
Hypopharynx (Fig. 6F) with 6 central and 11 lateral teeth
strongly undulating. Maxilla (Fig. 6G) narrow, lateral and
apical margins appear smooth or with very weak teeth, a
dental depth of 0.028 mm. Cibarium (Fig. 6H) 0.049 (0.043-
0.055) mm broad, about 16 minute hardly visible teeth
arranged on a convex row, anterior to teeth there are 6-8
dot like embedded denticles present, cibarial ventral plate
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Table 2: Comparison of taxonomic characters (in mm) of Sergertomyia palestinensis Adler and Theodor (1927)

% Taxonomic Balochistan Jericho (Adler and Dead sea and Baghdad Azarbaijan

characters (Present study) Theodor, 1927 :64) (Theodor, 1947:96) (Perfiliev,1968:327)

Wing length 1.25-1.28 - 1.6-1.8 1.6-1.8 mm

breadth 0.30-032 0.4-0.45 0.4-0.5 mm

Alar index 0.5-0.55 0.5-0.6 -

A3 length 0.13-0.14 mm - - 0.17-0.19 mm

A3<A4+S A3<A4ES A3<A4HS A3<A4ES

Asgcoid /A4 0.20-0.22xlength of segment - - Y4 the length of segment

Palp formula 1,2,3.4,5. - 1,2,3-4,5 1,2.3-4,5

Cibarium 15-18 parallel long teeth, large About 20 teeth parallel and pointed - 16-20teeth, pigmented areabroad, more
pigmented area with short standing of a straight line, or less triangular or bifid also.
anterior process pigmented area heart shaped and

the apex anterior.

Pharynx Widest part is 2.25 - 2.27 Widest part is twice as wide as the - Lamp-glass shaped, amature well
times the anterior part, anterior anterior part, teeth are very developed, the spines well marked,
armature consisting of numerous and strongly marked. A amnature occupies the whole posterior
large teeth. posterior margin of toothed area is part of the pharynx, its anterior margin

slightly indented. extends into the wide part of the pharynx,
spines of the armature pointed, the
points directed anteriorly.

Spermatheca Almost rounded. Almost spherical length to - Spermatheca with globular capsule and

breadth 4:3. short, narrow ducts.

Table 2: (continued)

o 8. padestinensis Ralochistan Jericho Azarbaijan

Taxonomic characters (Present study) (Theodor, 1947 :96) (Perfiliev, 1968 : 326)

Wing length 1.12-1.20 mm 1.4 1.4-1.7 mm

breadth 0.24-0.32 0.26 0.26-0.32 mm

Alar index 0.4-0.657 0.4

A3 length 0.12-0.16 mm, A3<A4+5 - 0.18-0.19 mm, A3<A4+5

Palp formula 1,2,3-4.5 1,2,3-4,5 1,2,3-4.5

Cibarium 12 - 13 uniform teeth on a straight 12-13 teeth, with moderate points, 12 teeth, uniform, short, peinted, on a line
line, pigmented area weakly marked.  pigmented area very faint slightty convex anteriorty or straight, pigmented

area weakly marked, triangular, with rounded
COINETS.

Pharynx 1.33-1.38 times as as wide Twice as wide posteriorty as anteriorly. Narrow, slightly widened at the posteriar half,
posteriorly as anteriorly. Armature Armature consisting of several rows armatuire little developed, consisting of irregnlar
little developed. of irregular blunt and well marked teeth.  rows of minute, indistinct and weakly marked

denticles.

Coxite length 0.20-0.22 mm - 0.20 mim

Style length 0.09-0.10 mm, style is about half'the  Half the length of coxite, 4 spines: 0.09, terminal spines consisting of 2 apical
length of coxite, 4 spines : 2 apical, 2 terminal, 2 sub terminal and 2 sub-apical spines, ventral seta short,
2 sub apical, ventral seta at 0.8 of the closer to the apex,
anterior end style.

Paramere With hooked end. With hooked tip Hooked,

Aedeagus Narrow. Slender, tapering to a blunt Narrow with light blunt tip.

rounded point
Surstyle length 0.17 mm, 0.7- 0.85xlength of coxite.  As long as coxite. 0.18 mm, shorter than coxite

Genital tubes/genital pump 3.0-3.5 -

Genital tubes almost 4 times as long as genital
purmp.

forms a deep angle shaped onvex arch, apex of the arch
sharply curved not showing a deep notch, but its hind
ends markedly concave, chitinous arch 1ll defined or in
some specimens absent, pigment patch also absent.
Pharynx (Fig. 61) lamp glass shaped, 0.125 (0.12-0.13) mm
long, 2.826-3.157 times hind width, posterior width 1.533-
1.583 times fore width, 0.027 (0.024-0.03) mm fore-width,
0.042 (0.038-0.046) mm pharyngeal bulb width, 0.028
(0.024-0.032) mm basal width. The anterior edge of
armature forms an almost straight line whereas most of the
armature occupies the pharyngeal bulb where teeth 1s in
the form of weak transverse faint ridges, height of
armature 0.022 (0.020-0.024) m and 1s 0.183-0.184 tunes
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pharyngeal length, inner side walls of pharyngeal ulb bear
7-9 short and long ridges pointing anteriorly. Coxite (Fig.
61)0.22-0-23 mm long, 0.065 (0.06-0.07) mm broad, coxite
length/ breadth length/breadth=3.28-3.66, coxite/style=2.3-
2.44, coxite/labrum=1.53-1.69, coxite/A3=1.27-1.57. Style
(Fig. 6K) 0.09 (0.08- 0.10) mm long, 0.028 (0.027- 0.29) mm
broad, a ventral seta 0.04 mm long situated at 0.75 (0.70-
0.80) of the length of the style, style with 2 terminal and 2
sub terminal spines (Fig. 6L). Paramere (Fig. 6M) 0.14
(0.13-0.15) mm long, the basal and middle part of the
paramere extend downwards 0.038 (0.036-0.04) mm with a
ventral tubercle 0.016 (0.012-0.018) mm broad, bearing 3
short spinules, body of paramere bears 9-12 long bristles,
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¥ Taxonomic Ralochistan RawalPindi, Peshawar and other Afghanistan BRaghdad
characters (Present study) parts of Pakistan (Lewis, 1967) (Artemiev, 1978 : 29) (Adler and Theodor, 1929 : 284)
Wing length 1.45 (1.25 - 1.66) mm. 1.62 (151 - L.72)mm -
breadth 0.36 (0.34 - 0.38) mm 0.35 (0.32 - 0.338) mm -
Alar index 0.578 (0.529 - 0.633) 0.6(0.3 - 0.8) - 0.50-0.75
Palpal formula 1,2,3,4,5. 1,2,3,4,5. - 1,2(3-4),5
Labrum length 0.15 (0.14-0.17) mm -
A3 length 0.17 (0.15-0.19) mm 0.16 (0.15 -0.17) mm -
AFAMS 0.952 A3 is of same length as A4+3 -
A3/Labrum A3 almost equal to length of 1.0-1.11 - A3=A4HS
labrum
Cibarium 14-16 teeth (8-9 larger lateral, About 18 teeth (4 small median About 16 - 20 teeth A row of about 16-18 rather

5-6 smaller median)
11l defined.
ill developed and usualty hidden

Chitinous arch
Pigment patch Broad.
Pharynx Posteriorly, 1.51-1.56 times as
wide as anteriorly.

and 7 large lateral ones.) ill defined.

Pharymx with faint transverse ridges. -

broad pointed teeth standing
on an arc concave posteriorly.
The teeth in middle are
narrower than the side ones.
Posteriorly it is about twice
as wide anteriorly.

(4-5 central smaller than
lateral ones.

Table 3: (continued)

o' 8. baghdadis Balochistan RawalPindi, Peshawar and other Afghanistan Baghdad

Taxonomic characters  (Present study) parts of Pakistan (Lewis, 1967). (Artemiev, 1978 : 29) (Adler and Theodor, 1929:282)

Wing Length 1.29(1.19- 1.4) mm 1.51 (1.39 - 1.64) mm -

Breadth 0.288 (0.26 - 0.31) mm 0.32 (0.28 - 0.36) mm -

Alar index 0.458-0.681 - 1.0-0.26

Ascoid 4/A4 0.204-0.228) 0.2 - -

Labrum Length 0.14 (0.13-0.15) mm 0.15 (0.14-0.16) mm -

A3 Length 0.16 (0.14-0.18) mm 0.17 (0.14-0.19) mm - -

AFAMS 0.963xA4+5. A3 slightly shorter than A4-+35 -

A3/Labrum 1142 1.1(1.0-1.2) -

Genital filament/Pump  2.5-2.545 2.5 -

Cibarium About 16 minute teeth. - 14-16 teeth -

Chitinous arch Tl defined 111 defined.

Pigment patch Absent Absent

Paramere Gradually narrowing - . Tapering to an almost
anteriorly and bends laterally - rounded blunt tip.
like a bird’s head -

Aedeagus Tapering to an almost With colorless rounded tip. - Intermediate appendages sharply
rounded blunt tip. pointed ventrally

gradually narrowing towards anterior and finally bends
laterally like a bird’s head. Aedeagus (Fig. 6N) 0.105 (0.10-
0.11) mm long, straight, darkly pigmented, tapering to an
almost rounded blunt and colerless tip 0.008 (0.008 -0.009)
mm long. Gemital pump (Fig. 60)0.095 (0.08-0.11) mm long,
genital filament (Fig. 6P) 0.24 (0.20-0.28) mm long, withno
transverse striations,1.09x length of coxate, F/P=2.5-2.545.
Surstyle 0.169(0.15-0.18) mm long, 0.768x length of coxite.

Distribution: Balochistan: New Record, Present survey:
Bela, Chaman, Dashte Kuddan, Dera Allah Yar, Dhadar,
Duki, Kahan, Kohlu, Khuzdar, Nal, Panjgour, Sibi, Turbat,
Usta Muhammad, Wadh. These localities are important
foci of cutaneous leishmaniasis (CL). Sandflies were
collected from mdoors and outdoors using mouth
aspirators and sticky traps. Dera Bugti™?, Sangsila!”.
Keys for the identification of Pakistanese S. babu
babu, S. palestinensis and S. Baghdadis Cibarium with 1
or more rows of teeth, pigment patch usually present,
hairs on the hind ends of abdominal tergites 2-6
recumbent, sockets much smaller than 1 except 1 a few
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species which have a few erect hairs. Dististyle with 4
large spines and an accessory ventral

.....Genus Sergentomyia A comb like cibarial armature,
lamp glass-shaped pharynx and elliptical capsular
spermatheca.......................Subgenus  Parratomyia
Cibarium with a convex row of 30-32 almost equal sized
teeth (27 lateral conspicuous teeth with a slightly broader
base and five central narrower teeth), ventral plate angular
darkly pigmented having 2-3 protrusions and with a deep
median notch of variable shape, A3=0.16-0.19 mm long
LR S babu babu
Cibarium with about 14-16 rather broadly pointed teeth
(comprising about 5-6 small narrower central teeth and 8-9
relatively larger teeth on each side) arranged on a convex
arch, A3=0.14-0.16 mm long... ... ..........% S. baghdadis
Cibarium with 15-18 parallel arrow like teeth with
moderately long points, each with a nodular thickening
near its center, a second row of about 19-21 punctiform
denticles at the bases of long ones, A3=0.13-0.14 mm
S.  palestinensis
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Cibarial teeth 16-18 (about 10 in the center are pointed and
five on each side are often ill-defined), arranged on a
convex row, additional row of smaller dot like teeth at their
bases, A3=0.14-0.19 mm long, genital filament about 2.2-
2.50 times pump length... ..........ccceoeeee. &S0 babu babu.
Cibarium with 12-13 short, wmform, parallel teeth arranged
on a straight line, irregular row of short punctiform
denticles at the bases of teeth, A3=0.12-0.16 mm long,
genital  filament about 3.0-3.3  times pump
length. .. - . .& 8. palestinensis
Cibarial teeth 16 hardly v151b1e aﬂanged on a convex row,

additicnal row of 6-8 smaller dot like teeth at their bases,
cibarial ventral plate forms a deep angle shaped convex
arch, apex of the arch sharply curved not showing a deep
notch, A3=0.14-0.18 mm, genital filaments about 2.5 times
pump length......... .........................F S baghdadis

DISCUSSION

Results of the present study are compared with the
published data of these species from other territories
(Tablel-3).

S. babu babu (Tablel) 2 specimens of Balochistan
Province are found differ with the published data of this
species from Lahore and Rawalpmdl specimens’,
Southern India®™, Ceylon-Mauritius™. The present
specimens are showing a relatively shorter wing, alar
mndex and ascoid 4/A4 as compared with the published
data of this species from northern Pakistan, southern
India and Ceylon and Mauritius. It was also found to
differ in numbers of cibarial teeth (Balochistan
specimens=30-32 teeth, northern Pakistan=30, southemn
India=25, Ceylon and Mauritius=36-40 teeth). However,
specimens from Balochistan are observed resembling in
characters like A3, labrum and ascoid formula with the
published data of this species from northern Pakistan and
southern India. Similarly, & forms of this fly from
Balochistan were also found to differ having a relatively
shorter labrum, as compared with the form of northern
Pakistan, Ceylon-Mauritius, also having a shorter A3 as
compared with the form of Afghanistan and northern
Pakistan and in fewer number of cibarial teeth (16-18) than
the Afghanistan form (20-22 teeth). However, Balochistan
specimnens do show a closer resemblance in number of
cibarial teeth, with the specimens from northern Pakistan,
southern India and Ceylon and Mauritius and also in
ascoid formula, Ascoid 4/A4, aedeagus and paramere.

S. palestinensis (Table 2) ¢ form of Pakistam flies are
found to differ from Azarbaijan specimens™ in characters
like, a relatively shorter A3 and fewer cibarial teeth
(Pakistan=15-18, Azarbaijan=16-20). However, Pakistam
specimens were observed to be closely resembling in
characters viz., A3< Ad+5, shorter ascoids, presence of
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punctiform denticles at the base of teeth, larger triangular
pigmented area with conical apex, morphology of pharynx
with well developed armature and structure of
spermatheca. Balochistan specimens were also found to
resemble with type specimens from Tericho™ in the
morphology of cibarium, pharynx and spermatheca
(almost spherical, length to breadth 4:3) but have fewer
cibarial teeth (Pakistan=15-18, Jericho=20). Similarly, o
form of Pakistani flies were found to differ from Azarbaijan
specimens in characters like shorter A3, but it was found
to agree with it in A3 < A4 + 5, shorter ascoids,
morphology of cibarium, number of cibarial teeth
(Pakistan=12-13, Azarbaijan=about 12), weakly marked
pigmented area, pharynx and its weak armature and male
terminalia specially coxite, style, paramere, aedeagus and
filament/ pump ratio. There are no published reports
incriminating S. palestinensis, which is thought to be a
probable of reptilian el
presumably plays no part m transmitting Leishmania. S.
baghdadis (Table 3) A relatively larger ascoid 4/ A4, a
comparatively shorter wing length, breadth, A3,
A3<A4S, are observed in & specimens of S. baghdadis
from Balochistan as compared with the published data of
S. baghdadis from Lahore and Rawalpindi, Pakistan”!.
However, ill-defined chitinous arch, absence of pigment
patch, aedeagus and genital filament/ pump were found
same and well comeides with the published data of this
species from Lahore and Rawalpindi®. Similarly, palpal
formula, number and kind of cibarial teeth, morphology of
cibarium, chitinous arch, pigment patch and pharynx in ¢
specimen from Balochistan also coincides with these
taxonomic characters of specimens of this species from
Punjab®. A relatively larger A3 and shorter wing length,
alar index, A3<A4+5 1 ¢ S. baghdadis from Balochistan
are observed as compared with the specimens of this
species from Pumjab®. Morphology of pharynx and
cibarium including number and shape of cibarial teeth of
4 and 2 S. baghdadis from Balochistan were observed
similar to those from Afghanistan’'®. Similarly, alar index,
A3=A4+5, palpal formula and morphology of paramere
and aedeagus of & fly and morphology of cibarium and
pharynx of 2 S. baghdadis from Balochistan are found in
full accord with the published data of tlus species from
Baghdad reported by Adler and Theodor™?.

The results of the present study show that S. babu
babu is an uncommon species (163/2013, 8.2%) and has a
nearly localized distribution in Balochistan. There are no
published reports incriminating S. babu babu, which 1s
thought to be thermophilic, hydrophilic and a possible
vector of reptilian leishmaniasis™ and plays no part in
transmitting Leis/mania to man. S. palestinensis 13 a

vector leishmaniasis and

Middle Eastern species and previously it was localized in
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Peshawar only™. Only one < fly has been recorded from
Pakistan prior to the present study. The results of the
present study show that 1t 1s a rare species (10/2013,0.5 %)
and has a discontinuous distribution in Baloctustan. The
overall distribution shows that this species prefers hot
and semi arid regions. There are no published reports
merimimnating S. palestinensis, which 1s thought to be a
probable vector of reptilian leishmaniasis!"? and
presumably plays no part in transmitting Leiskmania. S.
baghdadis i3 mainly an Indian species which has
probably spread along the Persian Gulf north to Baghdad
where 1t was first found. The results of the present study
show that S. baghdadis is an uncommon species
(145/2013, 7.2 %) and it has a wide and nearly continuos
distribution and occurs n a wide variety of climatic
regions. There are no published reports meriminating S.
baghdadis, which is thought to be thermophilic,
hydrophilic and a possible of reptilian
leishmaniasis"”? and presumably plays no part in
transmitting Leishmania to man.

vector
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