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THE FLEA FAUNA OF THE GREAT GERBIL
(RHOMBOMYS OPIMUS LICHT.) IN IRAN
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Ecology Unit, Division of Research in Epidemiology and Communications Science, World Health
Organization, Genoeva

Abstract, For the first time the authors have analyzed a flea fauna of the great gerbil (Rhombomys
opimus Licht.), collected in differont. parts of Iran. They have made a comparison with other species
of rodents of the Gerbillinae subfamily and with the flea fauna of the great gorbils from some plague
endemic regions of Kazakhstan and Central Asin. An antiquity of the Central Iranian complex of
populations of tho great gerbil is emphasized and an assumption is made on a possiblo existenoe
of natural foei of plague thoere,

In many places in Middle Asia and Kazakhstan, the great gerbil (Rhombomys opimus
Licht) is known to be the principal reservoir in natural foci of plague. That is why great
attention has been paid to the study of the fauna and ecology of its fleas (Zasukhin
ot al. 1934; Mikulin 1956; Tikhomirova,Zagniborodova 1958; Zagniborodova
1967, and many others). The great gerbil is widely distributed in Iran also (Fig. 1).
As we have already mentioned (Neronov, Farhang-Azad 1971), some populations
of R. opimus in Northern and North-Eastern Iran may have rather close links with
the Turkmenian regional complex of populutions of this spocies, where plague epizooties
were observed more than onee, including some places close to the USSR-Iranian fron-
tier (Tikhomirova 1958: Fenyuk et al. 1960). Strains of the plague bacillus have twice
been isolated directly [rom rodents in the territory of North-castern Iran (in 1912 by
A.D. Grekov near Kjariz and in 1921 by P. F. Samsonov in the vicinity of Serakhs),
and as Yu. M. Rall (1960) believed, it is likely that they were isolated from great gerbils.
In connection with these facts it is of certain interest to conduct a comparative analysis
of the fanna and ecology of the fleas of the great gerbil in Iran and on the enzootic
for plaque areas of Middle Azia.

The first. mention of fleas found on the great gerbil in Iran made was in a review
by J. M. Klein ct al. 1963. 'They indicated only three species: Xenopsylla nutlalli,
Coptopsylla lamellifer and Nosopsyllus laeviceps. Recont extensive surveys conducted
by field teams of the Institule of Public Health Research of the University of Tcheran
(Farhang-Azad, 1969, 1970) as well as the results of the study of the ecology of small

*) Present address: Laboratory of Medical Zoology, tho Gamaleya Institute, Moscow, D-98,
USSR.
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Table 1. Floas of great gerbil (Rhombomys opimus)—
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by J. M. Klein (1063) from M. pergicus, but according Lo type of habitats in these loealities (Ziar
Glun-abad) and further ohservations in this aren it seems that the real host of this species is R, optuias and not M. persicus

mammal-borne infeetions*). the greatly increased lists of fleas found on the great gorbil
and other rodents (see Tahle 1). Fleas were mainly collected from the animals and to
a lesser extent during excavations of burrows of rodents or from their nests, In this
communicalion we use only the data for fleas found on animals.

As can be seen from Table 1, 18 species of fleas were found to oceur on the great

*) U'ho joint project of the Institute of Public Health Research of the Universily of Tehoran

and the Division of R2search in Epidemiology and Communications Seience of WHO, which was
condueted and finnnead by the lran- WHO International Epilemiological Research Centre. This
roport is the (ifth in o saries resulting from Lhis stady . Tr available, reprints and listings of other reports
in thia sorios may be obtained (rom the Instituto of Public Health Rosearch, University of Teheran
or the Division of Research in Epidemiology and Communications Seionce, World Henlth Organiza-

tion, Geneva,
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Tran-WHO Epidemiological Contre: Dr. M. Faghih, Director of the Lnstitute of Public Health Re-
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and other species of Gerbillinae of Iran
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gerbil in lran, up to the present time. According to the varicly of species of fleas the
great gerbil comes third after Meriones persicus (with 35 species) and M. libycus (with
24 species). Seventcen of these 18 species are specific to the great gerbil and the subfamily
Gerbillinae on the whole; number 18, Amphipsylla schelkovnikovi, is a flea of small
hamsters (Mikulin 1959) and may be regarded as an accidental parasitec of the great
gerbil. Throee fleas (X. gerbilli, C. meshgalii, N. aff. lersus) were found only on R. opimus,
the others parasitize several species of gerbils. The level of exchange by fleas among
different rodents is an important index in times of plaque epizootics. Comparative cal-
culations (Table 2) show that to a larger extent thoe flea fauna of the great gerbil is simi-
lar to that of M. libycus, M. crassus and M. persicus (35.4; 34.7; 32.5 Y, of species of
fleas in common) and is very different from such species as M. hurrianae, M. tristrami
and Gerbillus cheesmant. As is known, M. libycus and M. persicus are important reser-
voirs of plague in the Kurdistan focus (Baltazard et al. 1960) and plague cpizootics
among M. libycus were registered several times in Soviet Azerbaijan and Turkmenia
(Rall 1960, 1965).
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Table 2. Comparison of the flon fauna of the great gerbil (Rhombomys opimus) with that of other
spocies of Gerbillinae in Iran
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In Table 3 we show sammarized data of the fauna of floas of the great gerbil from diffe-
rent parts of its range in Kazakhstan and Middle Asia. The greatest number of specics
of fleas (27) was discovered in descrts to the south of Lake Balkhash (Mikulin 1956),
but in the other three cases (Southern Turkmenistan, Kara-Kum desert, the North-
western edge of tho range) the fauna of fleas is also more diverse than in Iran, These
differences are connected first of all with the volume of materials investigated, as in

Table 3. Fleas of the great gorbil (Rhomboinys opimus) in different partas
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Fleas of K. apimus

') nwnerous in south-eastern part of Karo-Kum desert

) munerous in south-western part of Kura-Kum desert

*) numerous in pre-mountaius of south-western Kopet-Dag
4) this species was found only in 8W Kopet-Dag

%) these species were found only in the reglon of the foothills of the Paropamiz mountains
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Middle Asia and Kazakhstan parasitological survey were made on a massive scale;
tens of thousands of animals were checked in different seasons of the year and in diffe-

rent habitats, while in Tran the number of animals examined was more limited (see -

Table 4). In any case, if we take as a comparison only the species of fleas that are
specifle to R. opimus and the subfamily Gerbillinae, we see that lranian populations
of the great gerbil differ very little from populations to the North; 18 species of fleas
in the Southern Prebalkhash region and in Southern Turkmenistan, 17 specics in Iran,
16 in the Kara-Kum descrt and 14 in the North-west of the range. Several species of fleas
of this group play a paramount role in plague epizootics in desert foci of Middle Asia
and Kazakhstan.

Features of the adaptation of fleas not only to the prineipal host but also to the
environment are of great importance in the analysis of their fauna (Loff 1941; Mikulin
1856). Therefore, Zagniborodova (1960) in West T'urkmenia dillcrentiatied three
groups of fleas: species which are often found in sandy areas, species which prefer areas
with firm soil, and species which occur evenly all over this territory. Accordingly, de-
pending on ccological conditions in different parts of the range of the great gerbi!, the
composition of flea fauna is rather sharply distinguished. In the North-western part (pre-
cmbian flat plain) X. skrjabini and Clenophthalmius dolichus dominate; in the Southern
region of Turkmenistan, the dominant species are already different—X. gerbilli and
X. nultalli. There are also considerable difference in the ratio of species of fleas in the
different landscape sections, in the Prebalkhash region and in Kara-Kum desert (Mi-
kulin 1956; Tikhomirova, Zagniborodova 1958).

Taking into account these local differences we decided to examine features of faunistic
complexes of fleas within the limits of the Iranian part of the range of the great gerbil
directly in certain areas. In all, we had more or less comparable data for five settlements
of R.opimus (Table 4, Fig. 1). Three of them (on the Turkmenian Plain, in the vicinity

of its range in Kazakhstan and Middle Asia.
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) these species were found only in central Kopet-Dag

= fleas of this species were nol found on the great gerbils
+ flenn of this sppecies were found vn the great gerbils
o fleas of this species were most numerous on the great gerbils
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of Dasht and near Loftabad) could be related to the Turkmenian regional complex
of populations of the great gerbil, and two others (in the vieinity of Tabas and Isfahan)
belong to the Central-Tranian complex (Neronov, Farhang-Azad 1971). The total-
number of species of fleas, discovered on animals at different points, was not very large—
from 4 to 7 species, although a survey was made in the spring and autumn-winter
periods, when the composition of the flea fauna on animals is always more varied.
An analysis of Table 4 shows that, according to the composition of species of fleas,
a population of great gerbils in the vicinity of Loftabad is distinguished from those of
all other parts. It has only one species of flea in common with the population on the
Turkmenian Plain (C. lamellifer, totalling 9 species) and one species in common with

B2

Fig. 1. The range of the great gerbil in Iran and distribution of flea colleeting sites, 1.,— Points of dis-
covery of great gerbil in Iran. Description of them is given by us (Neronov, Farhang-Azad, 1971)
olsewhere. 2, — Sitos of collection of fleas from great gerbils. Names (1 — 5) and time of collection
are given in tablo 4. 3. — Boundaries of different regional complexcs of populations of the great
gerbil, V111 — Turkmenian regional complex; IX — South-Eastern Kara-Kumian (after Dubrovsky,
Kuceruk, 1971); X1I — Central Iranian; XTII — Seistanian (after Neronov, Farhang-Azad, 1971).
4. - Supposed boundary of the Central Iranian regional complex. For specification, data on the
structure of range of great gerbil in Afghanistan are needed. 5. — Area is below 900 m. above sea

level, 6. — Area is over 9000 m. abovc sea level. In both cases schematically after the map of Iran,
1 : 1.500.000 scalc, 1968.

343



populations from the vicinities of Tabas, Dasht and Isfahan (X. conformas*) (totalling
9, 10, 11 species of fleas respectively). This indicates the considerable difference in eco-
logical conditions in these areas and to some degree their isolation (sce Fig. 1). It is
of interest to mention that only in the vicinity of Loftabad such species of fleas as
X. gerbullz, C. bairamaliensis, N. turkmenicus, which are widely distributed in Middle
Asia, were discovered on the great gerbil in Lran (Tables 3.4).

The dominant species found on great gerbils in the Central Tranian regional complex
is X. nudtalli, which is also rather common in the vicinity of Dasht, on the Turkmenian
Plain and further to the North in West Turkmenia. On the other hand, the presence
of several species of fleas, which are absent both in Northern Iran and in the territory
of Middle Asia (C. mishgalli, C. mofidii, N. ballazardi, N. pringlei, N. ziarus), is very
characteristic for this complex. It is necessary to underline that for €. meshgalii and
N. ziarus the great gerbil'is undoubtedly the principal host. The originality of the flea
fauna in the Central Iranian complex and the presence of endemic species here among
parasites of the great gerbil once more bear wilness Lo its anliquity and isolation. It
would he interesting to continue this comparative analysis using the data on (lea fauna
of the great gerbil [rom scparate settlements in Iranian Azarbaijan and also from the
Seistanian regional complex (Fig. 1), but unfortunately we do not have such data yet.

Cultures of the plague bacillus were isolated many times from a groat number of
species of fleas (Rall 1960, Fenyuk ct al. 1060) and at least ten of them were found
on the great gerbil in the Tranian part of its range. However, not all species of fleas have
the same importance as vectors of plague. Observations on foci and experimental data
showed that, on the basis of several eriteria ([off 1941;: Novokreshchenova, Kuz-
netsova 1964), only fleas of genus Xenopsylla are principal veetors of plague in Nort-
hern deserts. In the territory of Western Turkmenia, for example, during the plague
epizootic in 1953—55, the main epizootiological role belonged to X. hirtipes, X. conformis
and X, nuttalli (Mikulin et al. 1960). The latter Lwo species, as was described above,
are rather numerous in populations of the great gerbil in Northern and Nort-eastern
[ran, and also in the Centrul-lranian complex. Therefore, there are grounds to bélieve
that the circulation of the plague bacillus is also possible in the territory ol the Iranian
purt of the range of R. opimus. The most favourable conditions for natural foci of plague
should be in areas where there are dense settlements of R. opimus and M. Libycus,
between which there is a rather wide exchange of fleas.

A special epizootiological survey of the Iranian part of R. opimus is needed for corro-
boration of this assumption and also detailed studics on the ecology of different species
ol flcas are required in order to estimate their role as potential vectors of plaque in Iran.

WAVHA B.1OX BOJbINON NECYHAHKN
(RHOMBOMYS OPIMUS LICITT) B IHPAILLE

A, Dapaur-Asaan B, Ileponows

Peawye. Duepuie apropu ammanpyor gayay 610X GOTRIMIX NecHator (Rhombomys vpimus
Licht.), jlotutmx n paamuy uaerny Hpawa, HTpuBoinTes ¢ pABREHUC U APy UM BICMH TPLIAVHOB
nojcemeiterna Gerbillinae n ¢ davioi 0s0X G0ABIMON HECUAHKI 1T HEKOTOPKIX GHEMUYHKIX
no uyme paitonos Kasaxcraua n Cpemueir Asmn. Tlojgueprunaetest apesnocth JledTpaasno-
Hpaneioro KOMILICKEen nony. spni 0oJLMON Nec ARkl 1 10TACTCH HPENOI0IKCIINe O DO3MOK-
HOCTH CYMECTBORAHIT NPHPOJIHWY ONATOR YYMEL HA €10 TePPHTOPHIL

*) This spocios which is widoly distributad in Lran, as is mantioned by Mikuli n (1956) and Zagni-

borodova (1960), 1s more charactorstie for small garbils (M. libycus. M. meridianus), although
it is very often found nlso on great gerbils.
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