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ABSTRACT Two forms of leishmaniasis are endemic to the Jenin district in the northern region of
the West Bank. Visceral leishmaniasis (VL), caused by Leishmania infantum, mainly affects infants.
Cutaneous leishmaniasis (CL) affects a broader age group and is probably caused by L. tropica.
Although the Jenin district is the most important focus of leishmaniasis in the West Bank, the sand
ßy fauna of the area has never been studied in a systematic manner. We collected base-line data on
sand ßy species, their distribution, and their feeding preferences to facilitate risk assessments for
contracting leishmaniasis. Light traps, sticky traps, insecticide knockdown collections, aspirator, and
human-landing collections were used. A total of 4,082 sand ßies was collected in foci of conÞdence
limits and/or VL between June and December 1998. Nine Phlebotomus species representing seven
subgenera were identiÞed: P. (Larroussius) perfiliewi transcaucasicus PerÞlÕev, P. (La.) tobbi Adler &
Theodor, P. (La.) mascitti canaaniticus Adler & Theodor, P. (La.) mascitti mascitti Grassi, P. (La.)
syriacus Adler & Theodor, P. (Phlebotomus) papatasi Scopoli, P. (Synphlebotomus) s.p., P. (Paraphle-
botomus) sergenti Parrot, P. (Par.) jacusieli Theodor, P. (Adlerius) halepensis Theodor. Two other
Phlebotomus subspecies, P. (La.) major major Annandale, P. (La .) neglectus Tonnoir, require con-
Þrmation. In addition, four species of the closely related genus, Sergentomyia were also found: S.
(Sergentomyia) theodori Parrot, S. (S.) fallax Parrot, S. (Sintonius) tiberiadisAdler, Theodor&Lourie,
S. (Sin.) christophersi Sinton. Among Þve species of sand ßies collected on human bait, P. papatasi
constituted �90% followed by P. major syriacus (8%) and P. mascitti (2%). Sand ßy human-biting
activity occurred through the night and it was highest between 2400 and 0300 hours. P. papatasi. P.
perfiliewi, P, major and P.tobbi were the more endophilic species constituting 93% of all ßies caught
indoors. Seven Phlebotomus spp. constitute potential vectors of leishmaniasis but the most probable
ones are as follows: P. papatasi the main human-biting species, a recognized vector of L. major (CL),
P. sergenti, L. tropica (CL) and P. syriacus, L. infantum (VL).
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IN THE PALESTINIANWest Bank, both visceral leishman-
iasis (VL) and cutaneous leishmaniasis (CL) consti-
tute growing public health problems (Arda 1983,
Greenblatt et al. 1985, Klaus et al.1994, Qubain et al.
1997,Banethet al.1998).LeishmaniamajorYakimoff&
Schokhor, 1914, and L. tropica Wright, 1903, are the
causative agents of conÞdence limits, whereas L. in-
fantum Nicolle, 1908, infections cause VL. L. major
infections occur in the central Jordan valley and Jeri-
cho, where they are transmitted to humans by Phle-
botomus papatasi Scopoli sandßies inhabiting burrows
of the rodent reservoir host Psammomys obesus Cre-

tzschmar, 1828 (Adler andTheodor 1927, Schlein et al.
1982). In contrast, L. tropica is mainly found in the
northern region of theWest Bank (S.S.S., unpublished
data). L. tropica infects all ages, indicating a perido-
mestic mode of transmission. Based on cursory survey
of medical records, in the current study area there
have been at least 544 CL cases in recent years (Table
1). The reservoir animals and the sand ßy vectors ofL.
tropica in the region have not been identiÞed with
certainty. The suspected host is the rock hyrax (Pro-
cavia capensis Pallas, 1766) and the probable vector is
P. sergenti Parrot, a species that has been implicated in
other foci in the Middle East (Killick-Kendrick 1990,
Al-Zahrani et al. 1988; A.W., unpublished data). Hu-
man VL caused by L. infantum is conÞned to the
northern regions of the West Bank where it affects
mainly young children. From 1990 through 1999, 127
VL cases were recorded in the northern West Bank.
Within the study area included in the present report,
therewere 53 conÞrmed cases of humanVL (Table 1)
and a number of parasite strains isolated from dogs
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were identiÞed as L. infantum (Abdeen et al. 2002). P.
syriacus Adler & Theodor, P. perfiliewi Parrot, and P.
tobbi Adler & Theodor have been implicated as com-
petent vectors of VL in various foci in the Mediter-
ranean basin (Killick-Kendrick 1990).
The current study is intended to augment our

knowledge of the phlebotomine fauna in the Jenin
district by identifying the sand ßy species, assessing
their tendency to bite humans and determining their
relative abundance in the disease foci during different
times of the year.

Materials and Methods

Study Area. Field studies were conducted in the
Jenin district (32� 20� N, 35� 8� E), West Bank, Pales-
tinian Authority (Fig 1). The district covers an area of
592 km2 with altitude ranging between 90 and 750 m
above sea level. The Jenin district may be divided into
three major climatic zones. The central highlands are
400Ð650 m above sea level and receive 400Ð600 mm
rain annually (Fig. 1, zone II). These form the water-
shed line and separate the eastern andwestern slopes.
The drier and warmer eastern slopes are located west
of the Jordan valley and rise steeply toward the Cen-
tral highlands. These receive very little precipitation
(Fig. 1, zone III)To thewest are the somewhat cooler,
more humid slopes of 100Ð400 m (Fig. 1, zone I). A
total of 195,300 persons living in 96 localities inhabit
the district (Palestinian Central Bureau of Statistics
1998). The inhabitantsworkmainly in agriculture, and
domestic animals such as sheep, goats, and poultry are
abundant. Houses are built of concrete and stonewith
themore afßuent residents frequently building in sub-
urban areas, where most leishmaniasis cases occur.

Meteorological Data. Data on relative humidity,
wind velocity, and temperature were obtained from
two meteorological stations located in Jenin and in
Tubas. The district receives rainfall between mid-Oc-
tober and the end of April, with a peak during January
and February (Applied Research Institute 1996).
Rainfall varies signiÞcantly from 778 mm in the west
to 286 mm in the southeast (Fig 1), with mean annual

Table 1. Correlation between altitude and presence of sand fly
species in the Jenin district

Altitude (m) sand ßy
species

100Ð199 200Ð299 300Ð399 400Ð499

P. papatasi 28 30 87 1
P. perfiliewi 117 42 82 13
P. major 38 45 155 6
P. tobbi 28 62 132 3
P. sergenti 24 6 8 1
P. mascittii 3 6 17 Ñ
P. jacusieli 1 1 Ñ Ñ
P. halepensis Ñ 1 Ñ Ñ
P. (Synphlebotomus) sp. Ñ Ñ Ñ 1
S. theodori 380 196 125 23
S. tiberiadis 9 Ñ Ñ Ñ
S. fallax 1 1 Ñ Ñ
S. christophersi Ñ Ñ 1 Ñ
Total 626 390 607 48

120 sticky trapnightswereusedon threedifferent occasions at each
altitude.

Fig. 1. Area of Jenin showingprincipal towns and localitieswhere sandßy trappingwas done.Dashed lines separate clines
of precipitation separating the district into three regions.
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rainfall of 528 mm. August is the warmest month with
34.2�C maximum and 21.1�C minimum temperature.

Sampling Sites.Active foci of conÞdence limits and
VL were selected as sampling sites representative of
the principal climatic zones and habitat types of the
region: region I � 4, region II � 11, and region III �
4 (Fig 1).

Collection Strategy. Collections of sand ßies were
made over 6mo (June toDecember 1998) comprising
the active season of sand ßies in the region. Five
collection methods were used: (1) sticky traps that
consistedof sizeA4paper sheets coatedwith castor oil
and stapled vertically on wooden stakes at a height of
20cm(180 trapnights); (2)Aspirator collectionswere
madeoffprotectedhumanbaitboth insideandoutside
houses (48 person-hours); (3) CDC light-traps (mod-
el 512; John W. Hock, Gainesville, FL) with small-
mesh collecting bags (104 trap nights) suspended at a
height of 0.5 m above ground 1 h before sunset and
collected within 2 h after sunrise; and (4) insecticide
spray knock-down collections were made indoors,
sampling 40houses in 10 localities duringÞvedifferent
nights. Methods were selected based on accepted cri-
teria for sampling leishmaniasis vectors (PerÞlÕev
1968, Alexander 2000)

Processing and Identification of Sand Flies. Flies
from sticky traps were removedwith a needle, dipped
in a 10% detergent solution, rinsed inwater, dissected,
and mounted in BerleseÕs medium (Gum Chloral
MountantÐAsco,Manchester, UK)with the head ven-
tral-side up and the remainder of the specimen placed
laterally under a single coverslip. Sand ßies were di-
vided into Phlebotomus and Sergentomyia and identi-
Þed to species according to published keys (Theodor
1958; Lewis 1967, 1978, 1982; PerÞlÕev 1968; Lane 1986;
Lane et al.1988). IdentiÞcationswere veriÞed by com-
paring them with mounted specimens at the entomo-
logical collection of the Department of Parasitology,
Hebrew University of Jerusalem.

Sandßieswereanesthetized in the freezer for 5min,
placed in a sieve, washed brießy in a 1% detergent
solution, and rinsed in distilled water. Female Phle-
botomus spp. were separated and dissected in sterile
saline under a stereoscopic microscope. The gut was
covered for detailed examination under phase-con-
trast illumination for the detection of Leishmania pro-
mastigotes. The head and abdomen were removed,
transferred to a separate slide, andmounted inBerlese
medium for identiÞcation of the species (Davies 1967,
Mutinga and Odhiambo 1986).

Results

Ecological Variables. Species Composition. In all,
4,082 sand ßies (2,036 Phlebotomus spp. and 2,046
Sergentomyia spp.) were collected from 23 localities
endemic for conÞdence limits and/or VL. These com-
prised 13 Phlebotomus and Sergentomyia species: P.
(Larroussius) perfiliewi transcaucasicus PerÞlÕev, P.
(L.) tobbi Adler & Theodor, P. (L.) mascittii canaa-
niticus Adler & Theodor, P. (L.) mascitti mascitti
Grassi, P. (L.) syriacusAdler & Theodor, P. (Phleboto-
mus) papatasi Scopoli, P. (Synphlebotomus) sp., P.
(Paraphlebotomus) sergenti Parrot, P. (Par.) jacusieli
Theodor, P. (Adlerius) halepensisTheodor, S. (Sergen-
tomyia) theodori Parrot, S. (S.) fallax Parrot, S. (Sin-
tonius) tiberiadis Adler & Theodor, S. (Sin.) christo-
phersi Sinton. P. perfiliewi and P. papatasi were the
predominant Phlebotomus species, whereas the most
abundant species over all was S. theodori, constituting
49.6% of all sand ßies.

Species Abundance. Fluctuations in abundance of
sandßieswere followed in one village usingCDC light
traps insideandoutsidehouses for36 trap-nightsevery
9 d, from June to December 1998. Of the nine species
collected, Þve occurred every month: P. perfiliewi, P.
tobbi, P. papatasi, P. major, and S. theodori. P. papatasi,
P. tobbi, and S. theodori appear to reach a peak during

Fig. 2. Seasonal abundance of main sand ßy species in Siris, Jenin district monitored using light traps every 9 d from June
to November 1998.
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the driest months (July), whereas P. perfiliewi num-
bers peaked in August. Numbers of all sand ßy species
dropped markedly in November (Fig. 2) and no sand
ßies were found in the area after the commencement
of winter rains.
The importance of temperature, relative humidity,

andwindvelocity for sandßynocturnal activity canbe
inferred by comparing these climatic parameters to
success in sand ßy catches. The months in which sand
ßies were most abundant were July and August char-
acterized by high humidity (50Ð60%), high temper-
atures (24Ð26�C) and very little wind (generally
(0.3 � ms�1) (Data obtained from the Meterological
Services).

Abundance at Different Altitudes. All the sand ßy
species including the suspected Leishmania vectors,
were muchmore abundant below 400m than above it
(Table 1).

Biological Variables. Resting Sites. To identify diur-
nal resting sites, sand ßy collections were made inter-
mittently throughout the study period by both insec-
ticide knockdowncollections and aspirators inhouses.
The preferred resting sites were the corners between
walls and ceilings in bedrooms and bathrooms. The
most abundant species caught by knockdown and as-
piration was P. papatasi yielding 65 ßes (80%) and 10
(67%) of the catch, respectively. Other species found
were P. perfiliewi, P. tobbi, P. major, P. mascitti, P.
sergenti, and S. theodori.

Biting Cycle.The nocturnal human biting activity of
sandßies indoors and outdoors is shown inFig. 3. Peak
activity was found to be between midnight and sun-
rise. P. papatasi was the chief human-biting species,
accounting for some 90% of all sand ßies caught on
humanbait (Fig 4).Otherpotential vectors,P. syriacus
and P. perfiliewi (VL), were abundant but less at-
tracted to humans (Fig. 4).

Abundance Inside and Outside Houses. P. papatasi. P.
perfiliewi, P, major, and P. tobbi were the more abun-
dant species inside houses constituting 93% of all ßies
caught indoors. These same specieswere also themost
commonspeciescollectedoutdoorscomprising96%of
the catch (Table 2).

Attraction of Sand Flies to Animal Sheds. Collection
of sand ßies from sheep and goat sheds in Siris village
was carried out for nine light-trap-nights during Oc-
tober and November. Six sand ßy species were col-
lected: 154 P. major (�45%), 123 P. tobbi (�36%), and
44 P. perfiliewi (�13%). Other species were found in
small numbers. The number of sand ßies attracted to
the sheds must have been very large judging from the
average of 38 caught per light trap.

Sex Ratios. The total number of males caught by all
methods combined was higher than that of females
(2,498� : 1,371� � 1.82). Themale/female sex ratios
for different species were substantially different: P.
papatasi � 1.13 (n � 353). In contrast, P. perfiliewi �
0.55 (n � 727), P. tobbi � 0.41 (n � 349), P. sergenti �
0.48 (n � 40). For Sergentomyia species, the value for
S. theodori was 0.51 (n � 2023).
The sex ratio also showed a seasonal change. In

June, themale/female ratio forP. papatasiwas 1.4with
the males out numbering the females. During July,
August, and September, the balance shifted in favor of
females till in October they dominated (ratio � 0.4).
For P. major, a different situation prevailed with fe-

Fig. 3. Nocturnal activity patterns of sand ßies deter-
mined by human biting collections indoors and outdoors.
Catches comprised 90% P. papatasi, 8% P. major syriacus, and
2% P. mascitti.

Fig. 4. Relative efÞciency of light traps versus human
bait for collecting different sand ßy species.

Table 2. Phlebotomus spp. caught in and around houses of CL
and VL patients

Species
Inside houses
of leishmaniasis

patients

Around houses
in leishmaniasis

foci
Total

P. papatasi 93 252 345
P. perfiliewi 61 628 689
P. tobbi 46 193 239
P. major 60 141 201
P. sergenti 16 33 49
P. mascitti 3 9 12
P. jacusieli 1 4 5
P. (Synphlebotomus) 0 2 2
P. halepensis 0 1 1
Total 280 1263 1,543
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malesmore plentiful throughout the collection period
(ratio � 0.3).

Physiological Status. More than 50% of the P. pa-
patasi females caught indoors were blood fed or
gravid.More gravid or freshly fed females of Phleboto-
mus spp. (30%)were collected indoors than outdoors.
In animal sheds, �28% of P. syriacus females were
found freshly fed, and no gravid female of any species
was caught.

Productivity of TrappingMethods.Light trapswere
used to monitor the seasonal abundance of sand ßies
(Fig. 2) and sticky traps were used to collect ßies not
attracted by light. The total number of ßies caught
using light traps was 2,559 ßies (108 trap-nights) com-
prising 11 species. On sticky traps, 1,185 ßies were
caught comprising 10 species in (57 trap-nights).
Traps in animal sheds caught the highest number of
ßies, themaximum number being 264 sand ßies in one
trap placed alongside a stone-built house in the vilage
of Beit Qad.

Dissections for Parasites. No Leishmania parasites
were found in 923 female Phlebotomus spp. Dissec-
tions included P. perfiliewi (410), P. tobbi (225), P
syriacus (175), P. papatasi (90), P. sergenti (18), P.
mascittii (15), and P. jacusieli (2).

Discussion

Herewe report the results of a preliminery study of
leishmaniasis vectors in the Palestinian West Bank.
Different sampling methods were applied throughout
the summer season in different habitats. Collections
methodologies, habitats and locationswere selected to
be diverse to sample as many of the different sand ßy
species as possible. Thus, results should be viewed
mainly as a documentation of the species present in
the Jenin District. However, valuable additional data
were gleaned from the collections and presented here
because of its epidemiological importance.

Ecological Variables. Abundance of Sand Flies and
Species Composition in Different Habitats. Although
comparative population densities cannot be inferred,
substantial differences were found in both relative
abundance and species composition of sand ßies in
peridomestic habitats (13 species, nine Phlebotomus
spp. constituting 65% of all collected sand ßies, and
four Sergentomyia spp.) and agricultural or unculti-
vated areas (Þve species, one Sergentomya spp. con-
stituting 92% of all collected sand ßies and four Phle-
botomus spp.). These observations are in accord with
previous Þndings that Sergentomyia spp. are more
adapted to open and dry habitats while Phlebotomus
spp. prefer peridomestic areas (Quate 1964, Lane et
al.1988). It is possible that peridomestic habitats have
more breeding sites due to presence of moist soil and
organicmatter aswell as diurnal resting sites in animal
sheds, human dwellings, wells, and caves.
Peak abundance indoors occurred early in the sea-

son while numbers caught outdoors were still rela-
tively low. Hence, in the earlier part of the season
there is a greater riskofbeingbitten insidehouses than
outside. A similar situation has been reported in con-
Þdence limits foci in Saudi Arabia (Al-Zahrani et al.
1997). Of the sand ßy species found indoors only P.
papatasi can be considered truly endophillic since its
numbers comprised 33% of ßies caught indoors, al-
though in total it only represented 22% of the catch.
Previous studies on the biting activity of P. papatasi in
Egypt and Iraq have demonstrated that the species
was most active around midnight (Mohsen 1983, El-
Said et al. 1986). We found the peak biting activity by
human landing sampling around 0230 and 0330 hours
for indoors and outdoors, respectively.
Sand ßy activity was more closely related to wind

velocity than to any other climatic factor. P major and
P. tobbiwerevery sensitiveeven to lowwindvelocities
while P. papatasi was not measurably affected by the
wind velocity (range � 0.4 m/sÐ1.4 m/s). Although

Fig. 5. Relative abundance of different sand ßy species inside (shaded bars) and outside (empty bars) houses. Pooled
data from human bait and sticky trap collections at different sites.
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these results cannot be tested statistically due to spe-
ciÞc local situations and small numbers of ßies, they
are supported by previous Þndings from East Africa
and Saudi Arabia (Quate 1964, Roberts 1994).
TherelativelyhighnumbersofSergentomyia species

collected by sticky traps from almond trees infested
with aphids may reßect sugar feeding behavior be-
cause aphid honeydew was considered an important
sourceof sugar for sandßies.However, themechanism
controlling attraction of sand ßies to different plants is
not known (Cameron et al. 1994). The low numbers
or absence of sand ßies at oak and pine forest in our
study may indicate that these trees are not suitable
sites for resting and breeding.

Phelobtomus papatasi is a proven vector of conÞ-
dence limits caused by L. major in the Jordan valley
and Jordan (Schlein et al. 1982, Janini et al. 1995). It
was the biting sand ßy species found in abundance in
houses of conÞdence limits patients (Table 2). How-
ever, recognized reservoir hosts of L. major do not
occur in the Jenin district which ecologically resem-
bles foci of L. tropica in the West Bank and Israel
where exophilic P. sergenti and P. (Adlerius) spp.were
found infected (A.W., unpublished data). Further-
more, if the highly endophilic and anthropophagic P.
papatasiwere thevector, onewouldexpect there tobe
many more cases of conÞdence limits, as is the case in
Jericho and other localities in the lower dryer regions
of the Jordan Valley where L. major is endemic.
We did not encounter any L. infantum-infected

sand ßies. The vector is probably peridomestic be-
cause the age distribution of patients is skewed, with
95% under the age of 5 yr (Abdeen et al. 2001). The
most likely vector is P. (La). syriacus, a peridomestic
biter that has been incriminated in transmission of L.
infantum in other countries (Killick-Kendrick 1990).
The probable vector of L. tropica is P. sergentiÑa shy
species that normally keeps away from human habi-
tation and can be captured in larger numbers in caves
and crevices. Relatively few P. sergentiwere collected
in this study and none were infected.

Notes on Species Found

Phlebotomus (Larroussius) perfiliewi. Lewis (1982)
described three subspecies of P. perfiliewi, one of
which,P. perfiliewi transcaucasicus,was found in the
Jenin district. Although it is found in large numbers
in different habitats, it is not a human biting sand ßy
and probably plays a role in transmitting parasites
between reservoir animals (Adler and Theodor
1957). It is a proven vector of VL caused by L.
infantum (Killick-Kendrick 1990).

Phelobotomus (L.) tobbi. Was collected in most local-
ities fromdomestic andnatural habitats. Itwasmore
abundant in animal sheds and seemed to rest inside
housesduringdaytime. It is a suspectedvectorofVL
in the Mediterranean region (Killick-Kendrick
1990).

Phelobotomus (L.)mascitti.Little is knownabout ecol-
ogy of this rare species (Lewis 1982). In this study

we collected 29 specimens in six localities. Two
subspecies, P. mascittii canaaniticus Adler & The-
odor and P. mascittii Grassi were identiÞed (Lewis
1982).

Phelobotomus (L.) major. This is an eastern Mediter-
ranean species, and has been recorded from Israel,
Syria, the Caucasus, and Turkestan (Leger et al.
1983). Three subspecies were found in the current
study: P. major syriacus Adler & Theodor was the
most prevalent followed by P. major major Annan-
dale and P. major neglectusTonnoir. P. (L.). syriacus
is a proven vector of VL in the Mediterranean
(WHO 1984).

Phelobotomus (Synphlebotomus) sp. Two females and
two males were collected in domestic habitats in
Siris and Jadeida villages. Based on taxonomical cri-
teria suggested by Lewis (1982), specimens are sus-
pected to be P. rossi de Meillon & Lavoipierre.

Phelobotomus(Paraphlebotomus) sergenti.FortyP. ser-
genti were collected in human habitats in conÞ-
dence limits foci in Jenin. This peridomestic species
has a wide distribution from the Mediterranean
basin through theMiddle East to India and South to
Yemen and the Ethiopian highlands. It is a proven
vector of conÞdence limits caused by L. tropica
through much of its distribution (Al-Zahrani et al.
1988, 1997; Killick-Kendrick1990). Five percent of
the P. sergenti found in a conÞdence limits focus
near Jerusalem were found to harbor L. tropica
parasites. P. sergenti is rarely attracted to humans
which explains relatively low incidence of disease
despite high infection rates in ßies (A.W., unpub-
lished data).

Phelobotomus (Adlerius) halepensis.This species, with
its characteristic tip of the aedeagus, was originally
described from Aleppo in Syria and from Tehran.
During the present survey, a single male P. halepen-
sis was found in one locality namely Deir Abu Daif.
It is a suspected vector of VL (Killick-Kendrick
1990).

Phelobotomus (Paraphlebotomus) jacusieli Theodor.
The species was described based on a single male
from northern Israel (Theodor et al. 1958). In the
course of our survey, four females were caught by
light traps in three different localities. It is not
known to transmit leishmaniasis.

Phelobotomus (P.) papatasi. This is one of the most
common and widespread of all sand ßy species,
occurring from Morocco and Portugal in the West
toBangladesh in theEast. This species, theprincipal
vector of Le. Major in the Middle East and is a
proven vector in the Jordan Valley (Schlein et al.
1982, Buttiker and Lewis 1983). It is a highly an-
thropophilic species with peridomestic prefer-
ences. P. papatasi was present in the majority of
sampling sites, and is undoubtedly one of the dom-
inant species in the Jenin district.
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Sergenomyia (Sergenomyia) antennata Group. Two
species were collected from the Jenin district: S.
theodori (Parrot) and S. fallax (Parrot). Following
the taxonomy of Lewis (1973), they are differenti-
ated according to the shape of the cibarial teeth and
the pharyngeal armature. S. theodori is the most
abundant in areas away from human habitation,
constituting 49.72% of all catches.

Sergenomyia (Sintonius) christophersiSinton.This spe-
cies is distributed from sub-Saharan Africa through
the Middle East and extending into Pakistan. The
females are easily recognized by the presence of
four long horizontal teeth with numerous denticles
between themon thecibarium.Only a single female
was collected around houses in Qabatiya. This spe-
cies has been found in southern of Jordan (Lane et
al. 1988).

Sergenomyia (Sintonius) tiberiadis Adler, Theodor &
Lourie. This rare species is a small pale ßy, easily
distinguished fromall other speciesof the sub-genus
Sintonius by the characteristic curved, strap-like
cibarial teeth in bothmales and females. Flies of this
species were collected from the neighboring local-
ities of Silat El Harthiya and El Yamun.
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