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Observations on Phlebotomine Sandflies in Iran
D. J. LEWIS,1 A. MESGHALI 2 & B. DJANBAKHSH 2

A survey of the sandfly population of Iran was conducted in the interests ofproviding
further knowledge of the biology of these vectors of leishmaniasis, sandfly fever and kala-
azar. The search for specimens was carried out in the Tabriz, Sarab, Caspian Sea, Teheran
and Kazerun areas, both inside buildings and in natural habitats. In addition, a collection
ofsandfliesfrom the Varamin Plain was examined.

A new species and a known species new to Iran were found. As in many parts of the
Palaearctic Region, the sandfly fauna is distinguished by a large proportion of members
of the subgenus Phlebotomus and a considerable number of house-frequenting sandflies of
this subgenus, and thus differs strikingly from the sandfly populations of vast areas of the
world where leishmaniasis is rare or absent.

Observations were made on the local distribution and other features of several species.

Oriental sore and sandfly fever are common in
Iran, and kala-azar is sometimes reported. For a
full understanding of their epidemiology it is ne-
cessary to know much about the distribution and
biology of several species of Phlebotominae. As a
contribution to this end, we made collections in
various parts of the country, between 23 June and
11 July 1960.
The sandfly fauna of Iran was formerly known

mainly from specimens caught in buildings and
light-traps (Mesghali, 1961). We collected in
buildings and also in natural habitats where the
sandflies may be of interest in relation to animal
reservoirs of disease and to the control of sandflies
by insecticides. We chose buildings in towns and
villages which had not recently been sprayed against
mosquitos during the malaria eradication campaign,
because spraying seems to cause the virtual dis-
appearance of man-biting sandflies from houses
for two or three years. Out of doors we collected
at various distances from houses.
We also identified 4093 sandflies from the Teheran

area (including the Varamin Plain) which had been
collected by Colonel H. C. Barnett and D. Djan-
bakhsh between July and September 1959, during
Colonel Barnett's investigation of sandfly fever virus.
Most of Iran is in the Palaearctic zoogeographical

Region, and Azerbaijan in the north-west has a
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general fauna like that of Transcaucasia and forms
a link between Iran and south-eastern Europe
(Blandford, 1876).
A hot belt in the south of Iran is often regarded

as part of the Oriental Region (Mattingly & Knight,
1956; Pavlovsky, 1947), or is placed in the Saharo-
Sindian Region (Blandford, 1876; Bodenheimer,
1935; Worthington, 1946), and it is believed that
conditions of temperature confine certain mosquitos
to this area (Macan, 1950). As the expression
" Saharo-Sindian " implies, the fauna of Iran
includes species from east and west, and this is true
of the sandflies. On the other hand, since Iran is an
Eastern Mediterranean country, its sandfly fauna
includes species which occur mainly in west central
Asia (Theodor, 1952). All the places visited are in
the Palaearctic area except Kazerun and Puzebadi.

METHODS

We collected sandflies indoors by day with a
suction catcher or aspirator having a long tube
which reached the ceilings. Out of doors we set
sticky traps which consisted of papers measuring
14.5 cm x 11 cm smeared with castor oil and held
in cleft sticks tied at the top with string. Each was
numbered and its position recorded, because it is
often surprisingly difficult to find all the traps.
When sandflies were required for dissection it was
found that many were still alive and that the oil had
apparently protected them from desiccation, even
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in the very dry climate of Kazerun. If the flies were
put in saline solution (or water) containing domestic
liquid detergent the oil came away in globules,
taking the hairs with it, and left the specimens ready
for dissection and taxonomic study. Flies not
required for dissection were taken straight from the
oil and placed in Puri's medium, without being
dipped in alcohol to remove oil, because alcohol
hardens them and does not remove hairs. One
female Phlebotomus papatasi (Scop.) from an out-
door trap at Salehabad contained fresh blood, and
it is likely that suitably placed traps would yield
specimens for the study of blood-meals. The traps
also caught large numbers of ceratopogonids, some
male and female simuliids, and some anopheline
and culicine mosquitos.

Puri's medium does not completely destroy the
ovaries, which become visible if a mounted specimen
is soaked in water, and these can be used to give
some information about the original condition of
specimens which have been preserved, as mentioned
below in the section on P. papatasi at Kazerun.
When blood from the mid-gut was required for

the precipitin test it could usually be removed
without breaking the peritrophic membrane around
it. A dorsal cut was made into the thorax in front
of the blood mass, which was squeezed out anteriorly
and freed from the abdomen by cutting the hind-gut
behind the Malpighian tubes. The blood mass,
within the membrane, was easily handled, and the
insect was left almost undamaged for identification.

AREAS OF COLLECTION AND SPECIES FOUND

Tabriz area
Traps were set at the village of Ghareh Malek

near Tabriz and in hills east of the town, and sand-
flies were collected in buildings at Ghareh Malek.
The catch (Table 1) showed the presence of three
more or less domestic species but a remarkable
scarcity of the subgenus Sergentomyia out of doors,
which may have been partly due to the cool windy
weather.
The aedeagus of the P. chinensis Newstead differs

from that of the type form, in that the tooth near
its tip is rather like that of P. c. halepensis Theodor
(Theodor, 1958).

Sarab area
Traps were set in and near a garden, and adult

specimens were caught in houses at Sarab and in the
villages of Asb Forushan and Gheshlagh (Table 1).

Sergentomyia appeared to be scarce, as in the
Tabriz area, and may have been absent altogether.
It is interesting to note that Adler and others were
surprised at the rarity of Sergentomyia in north-
western Iran (Adler, Theodor & Lourie, 1930), and
Pavlovsky (1947) made the same observation. The
predominant species in houses was P. grimmi
Porchinsky (for which Perfil'yev (1960a) regards
P. caucasicus Marzinowsky as a synonym), a species
which has been reported to increase with human
settlement in the Aral and Caspian Sea areas
(Perfil'yev, 1960a). Many males of P. kandelakii
Shurenkova were also found in houses, and the
same species was taken at Saadabad on the road
from Tabriz. A larval mite, probably of the genus
Hauptmannia (Prostigmata, Erythraeidae) was found
on a female of P. kandelakii.

Caspian Sea area and Elburz Mountains
Five traps were set at Bandar Pahlevi, six at

Rudsar, and six at Gach-sar, but no sandflies were
found. The first two places are on the Caspian
shore in a damp climate and the third is high and
cold.

Teheran area

We set traps in a dry watercourse near Salehabad
in the Varamin Plain, which lies south-east of
Teheran. P. sintoni Pringle was common and males
of P. perniciosus ssp. tobbi Adler and Theodor, the
most easterly representative of this species (Theodor,
1952), were present (Table 1).
The specimens received from Colonel Barnett

were part of a collection of 6755 females and 5839
males. He divided them into aliquot portions, many
of which he kept for virus isolation, sending us the
remainder. He also retained gorged females for
precipitin tests. Males which he did not have time
to test for viruses were later sent to us from the
aliquots he had retained. These latter had been
sealed in glass tubing and frozen at -70°C, but
proved suitable for taxonomy. The females received
were therefore relatively few, and the numbers of
females of the subgenus Phlebotomus were doubtless
still further diminished by the removal of gorged
specimens.
The results are shown in Table 2. Shemiran and

Fatabad are northern and southern suburbs of
Teheran, and Lavizan and Ozgol are in the foot-
hills of the Elburz Mountains north of Teheran.
The Varamin villages not specifically named are:
Abasabad, Ghalenou, Goltape, Hajiabad, Hessar
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TABLE I
FEMALE SANDFLIES COLLECTED IN FOUR AREAS a

Sarab area

1fabriz area Forshan Sabad - Kazerun
Species Sarab and

Ghesh-
lagh

0 0 0 0

Phlebotomus:

papatasi

alexandri

grimmi

sergenti

kandelakii

perniciosus
tobbi

chinensis

Sergentomyia:

new species

baghdadis

palestinensis

theodori alone

theodori etc.

sintoni alone

Total

No. of males and
females per 10
traps

No. of traps

19

6

6

5

+

I

3

3

+

3

9

51

5

+

19

99 8

4

1

5

238

255

196

26

a I = indoor catches.
O = outdoor catches.
+ = species represented only by males.

Ghali, Karimabad, Mobara Kieh, Palacht, Shama-
bad and Varamin. P. papatasi occurred in all of
them. Palacht harboured P. alexandri Sinton;
Ghalenou and Mobara Kieh P. grimmi; Ghalenou,
Karimabad and Varamin P. sergenti Parrot; Ghale-
nou, Karimabad, and Palacht P. p. tobbi; and
Abasabad, Ghalenou and Palacht P. sintoni. Many
other villages contained no sandflies, because they
had been sprayed against mosquitos.
The predominant sandfly, P. papatasi, the

notorious man-biter and vector of sandfly fever,

has long been known in the Teheran area (Cheikh,
1935). P. grimmi, which in Turkestan is apparently
not domestic and transmits Leishmania tropica
among rodents, is definitely domestic in Iran and
feeds readily on man (Adler & Theodor, 1957).
P. sergenti, which was not abundant, is probably
the main vector of oriental sore in Iraq, where it is
associated with a high water-table caused by irriga-
tion and with domestic water (Pringle, 1952). The
scarcity of species of the subgenus Sergentomyia
in buildings was remarkable, the males of these
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TABLE 2
SAMPLES OF COLLECTIONS IN THE TEHERAN AREA RECEIVED FROM COLONEL BARNETT a

Place

Shemiran, light-trap

Fatabad, buildings

Lavizan, so

Ozgol, of

Salehabad, ,

Other Varamin Plain
villages, buildings

Sex

F

M

F

M

F

M

M

F

M

F

M

Phlebotomus

Total

61

38

3

28

9

253

40

6

945

134

2576

papatasi alexandri

44

44

3

96

5

38.7

32

3

89.2

83.6

97.6

3

2

0.04

grimmi

53.0

25

0.2

0.12

Sergentomyia

pernicio-
sergenti sus tobbi

7
18

3

5.9

40

0.1

1.5

0.16

5

26

4

1

2.4

3

10.5

1.5

1.32

sintoni

3

2

13.4

0.43

palestin - squami-
ensis pleuris

indikus

2 31

8

1

a Figures in italic type = actual numbers.
Figures in roman type = percentages.

numbering only 0.3 %. The females of P. squami-
pleuris have a pharynx shaped like that of the Indian
form, but they have a few spines on the first femur,
as in most specimens from Turkmeniya and Tazhi-
kistan (Perfil'yev, 1939). The third antennal seg-
ment is 1.2 times as long as the pharynx-in some
specimens at least. The Iran form is provisionally
classed as P. s. ssp. indicus Theodor, but further
study of distribution may support Perfil'yev's
conclusion that all the described forms of this
species should be regarded simply as P. squamni-
pleuris (Perfil'yev, 1939). In accordance with the
known habits of this species, the Iran specimens
were captured at light.

Pervomaisky (1948) found that nearly all the
endophilic sandflies caught in northern Iran be-
longed to the subgenus Phlebotomus and most of
them were P. papatasi, with P. grimmi occupying
second place. This is true of the Teheran area,
with the exception that P. p. tobbi and P. grimmi
were about equally numerous. The high proportion
of species of the subgenus Phlebotomus and the
presence of many house-frequenting sandflies of
this subgenus are a feature of much of the Palae-
arctic Region, in contrast to large areas of the world
where leishmaniasis is rare or absent.

Kazerun area

Kazerun, 85 kilometres west of Shiraz and 850
metres above sea level, is a small town in dry country
near the coastal plain (Abbassian-Lintzen, 1960).
P. papatasi was the only species of the subgenus
Phlebotomus taken in houses (Table 1), although
three others were found in the neighbourhood.
P. papatasi sometimes occurs near the centres of
towns in Eastern Mediterranean countries (Pringle,
1952), but at Kazerun was usually found near
gardens on the outskirts. P. sergenti occurred at
various distances from the town (Table 3), as it does
in parts of the USSR (Petrischeva, 1954). P. papatasi
was found at a considerable distance from houses,
and it seems likely that, around sprayed villages,
although some of the females are not reached by
insecticide it takes a long time for their descendants
to rebuild the population.
The crops of nearly all the P. papatasi dissected

contained a refractive liquid heavier than water,
which was presumed to be sugar solution, although
there were few flowers from which the flies could
obtain it. The nature of the plant food of sandflies
is of interest in view of the relation between raisin
juice and the experimental transmission of kala-
azar in India (Lewis & Minter, 1960), and, accord-

-
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TABLE 3
PERCENTAGES OF FEMALE SANDFLIES CAUGHT AT
KAZERUN WITH ASPIRATORS IN BUILDINGS AND STICKY

TRAPS OUT OF DOORS a

Distance from buildings (m)
Species

0-50 50-100 100-200 c.1000

Phlebotomus:

papatasi 99 6 18 6 -

alexandri - - + +

sergenti - + + + +

Sergentomyia:

new species - - - - 2

baghdadis - 2 - - -

palestinensis - 3 6 13 -

spp. (antennatus
group) 1 89 76 81 98

Total 100 61 - 17 16 162

a + = species represented only by males.

ingly, the contents of 50 crops were preserved and
will be examined by chromatographic analysis.
The maximum width of strips of fat-body of

P. papatasi was about 0.1 mm, but this tissue was
smaller than in autogenous females of the species
observed in Cairo (Lewis & Minter, 1960). There
was no concentration of fat-body in the fifth and
sixth abdominal segments of the males such as that
observed in P. theodori Parrot, P. sintoni and related
African species (Lewis & Minter, 1960).
When searching sandflies for parasites from

vertebrates it is often useful to recognize parous,
individuals, which have presumably sucked blood
and therefore may have become infected. In parts
of the USSR, however, autogenous P. papatasi
are known which can be parous without having
sucked blood. We tried to find out if the P. papatasi
of Kazerun were facultatively autogenous by seeking

signs of ovarian development in flies which had not
sucked blood. For this purpose we chose flies caught
in gardens, but there were not enough specimens.
The numbers available did, however, suffice to show
that ovarian development can be detected in flies
which have been preserved in Puri's medium and
later soaked in water.
The P. antennatus Newstead group was represented

by many P. theodori, a few P. sintoni, and a number
of sandflies which are probably P. theodori but have
a rather narrow pharynx and therefore somewhat
resemble P. dentata ssp. bruchoni Parrot. Of 20 fe-
males measured, no less than six were in the latter
class, the posterior width of the pharynx being
between three and four times the anterior width.
Pharyngeal measurements, however, often provide
a rather imprecise character (Perfil'yev, 1939). In
the males of P. th?odori the tip of the paramere was
turned slightly downward. The members of the
P. antennatus group formed the great majority of
the subgenus Sergentomyia and were abundant, the
number per ten traps being much greater than in
the northern areas. The maximum number of sand-
flies on one trap was 132 of which 8 were a new
species and 124 belonged to the P. antennatus group.
Members of this group are numerous in houses in
parts of Africa but there were scarcely any in Ka-
zerun houses, possibly because they contained no
gecko lizards. A larval trombidiid mite was found
on one of the P. theodori.
Two species not previously known in Iran were

found: P. baghdadis Adler and Theodor, which
occurs in southern Iraq (Pringle, 1952) and Pakistan,
and a new species which will be described elsewhere
(Lewis & Mesghali, 1961). P. palestinensis A. and
T., which is known from Tudeh Arbab (Lewis, 1957)
and from the Lenkoran area of the Caspian coast of
the USSR (Perfil'yev, 1960b), were also present.
A few individuals of P. alexandri, P. sergenti, P.
chinensis halepensis and the P. antennatus group
were trapped in caves near Puzebadi, 15 kilometres
east of Kazerun.
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RJO'tsumI

La biologie des phlebotomes, vecteurs de la leishma-
niose, de la fievre a pappataci et du kala-azar, est encore
assez peu connue pour que des etudes soient necessaires,
afin de preciser 1'epid6miologie de ces maladies. Les
auteurs ont recolte des phl6botomes dans diverses regions
de l'Iran-Tabriz, Sarab, les bords de la Mer Caspienne,
Teheran et Kazerun - et examine une collection venant
de la plaine de Varamin. Ils exposent les methodes de
capture et de dissection qu'ils ont utilisees. Une nouvelle
espece a ete d6couverte, et une espece connue a ete signa-
lee en Iran pour la premiere fois. Comme dans de nom-
breuses regions de la zone palearctique, le sous-genre

Phlebotomus est abondamment represente et frequemment
trouve dans les habitations, caractere qui ne se rencontre
pas dans les vastes regions du monde oiu la leishmaniose
n'existe pas. La faune de Kazerun, que l'on considere
parfois comme appartenant a la zone geographique
orientale, differe de celle des autres regions visitees par
I'abondance des representants du groupe P. antennatus,
a l'air libre, alors qu'en Afrique on rencontre ces insectes
surtout dans les maisons, attires probablement par les
geckos, que l'on ne trouve pas en Iran. La repartition
locale et certains caracteres biologiques de diverses
especes ont ete precises.
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