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Ticks collected from domestic animals
in Sinai and adjoining areas
in Israel and their medical

and veterinary importance

Maria Rusina @, Y. Braverman @, K. Frisg @

Summary

The following nine species and subspecies of ticks were found during a faunistic survey in the Sinat penin-
sulo, and adjoining areas of Israel : Hyalomma dromedarii (camel and ground), H. anatolicum excavatum
(camel, oryr and ground), H. impeltatum (camel and ground), H. marginatum marginatum (camel ), H. schul-
zei (camel), H. sinaii (camel), Rhipicephalus sanguineus (dog, sheep and goat), Argas persicus {chicken)
and Ornithodoros savignyl (ground). In the sampling scheme camel was the most commonly infested host,
followed by the sheep and goat.  The medical and veterinary importance of the precailing tick species ts discussed.

Key words : Ticks — Medical importance — Stnat.

Résumé

TioUES TROUVEES SUR LES ANIMAUX DOMESTIQUES DANS LE SINAT ET LES REGIONS LIMITROPHES D ISRAEL
ET LEUR IMPORTANCE MEDICALE ET VETERINAIRE. Les neufs espéces et sous-espéces suivanies ont été trousées
pendant une étude faunistique dans la péninsule du Sinai et les régions limitrophes d’ Israél : Hyalomma drome-
darii (chameau et par terre), FH. anatolicum excavatum (chameau, oryz et par terre), H. impeltatum (chameau
et par terre), H. marginatum marginatum (chameaw), H. schulzei (chamean), H. sinaii (chameau ), Rhipi-
cephalus sanguineus (chien, moulon et chévore), Argas persicus (volailles), Ornithodoros savignyi (parterre).

Dans le programme d’échantillonnage le chameaw a éié U'héte le plus infesté suivi par le mouton et la chépre.
L’importance médicale et vétérinaire des tiques trouvdes est discutée.

Mots-clés : Tiques — Importance médicale — Sinai.

Introduction

The tick fauna of the Sinail peninsula is not
well known. The only extensive study dedicated
to the ticks of Sinai was done by Feldman-Musham
(1960) following the earlier reports by Theiler and
Hoogstraal, (1955) Hoogstraal et al. (1954) and
Hoogstraal and Kaiser (1958a). Feldman-Muhsam,

(1) Kimron Veterinary Institute, Bet Dagan 50200, Israel.

(1960) study was based on ticks collected from the
southern part of Sinai, many of them from wild
animals, essentially rodents, while Theiler and
Hoogstraal (1955) reported only the collection of
Ornithodoros savignyt Audouin from El-Arish in
northern Sinai. Hoogstraal et al. (1954), reported
the collection of Ornithodoros erraticus Lucas from
rodent burrows at El-Arish in northern Sinai and
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in Wadi Feiran at Sinai mountains. Hoogstraal
and Kaiser (1958a) reported the collection of Hya-
lomma sp. no. 1 near excavatum (= H. franchinii
Tonelli-Rondelli according to Hoogstraal and Kai-
ser, 1958d) from spiny mice (Acomys russatus) at
St. Catherine’s Monastery in Sinai mountains. The
present study is based on larger numbers of ticks
collected from domestic animals in Sinai, mainly
from its northern part, but also from several
geographical zones in Israel and from Gaza strip.
The number of domestic animals in Gaza strip and
Sinai has almoest doubled during the past twelve
years of the Israeli administration (Pers. Comm.,
Ministry of Agriculture, Gaza District). In 1978
and 1979 the tick fauna of Sinai and adjoining
areas of Israel was studied in conjunction with a
survey of suspected vectors of Rift Valley Fever
virus. The results of that survey and the medical-
veterinary importance of ticks in that area are
presented here.

Materials and methods

Colleetions were made at 52 localities (fig. 1)
throughout eight geographical areas in Sinai, Gaza
strip and southern Israel. During the survey,
29 two days journeys and one of ten days were
carried out from October 1978 to December 1979,
Northern Sinai (zonme 20) was regularly and most
frequently sampled throughout the year, whereas
other geographical zones were sampled sporadi-
cally. \e\ﬁrd] localities situated on the route of
a visit were sampled each time. With the excep-
tion of El-Arish, all the localities were nomad
{Beduin) dwellings i.e. tents in which people and
domestic animals live in iImmediate proximity.
Although ticks were collected mainly from camels,
some were sampled from sheep, goats and dogs,
excluding wild animals.  Collection from domestic
fowl was done only in zones no. 22, 23.  Although
not all the mfestmg ticks were removed conside-
rable numbers were collected from all the sampled
animals as well as from the ground in the areas
which they frequented. Nymphs of [xodidae were
reared to adults in the laboratory to facilitate
species determinations whereas those of Argasidae
were identified at the time of collection. As the
purpose of the study was a faunistic survey, iden-
tification was made mainly to species and not to
disputed subspecies. Mostly the keys of Hoog-
straal (1956) were used. The systematic status of
Hyalomma anatolicum excavatum Koch was deter-
mined according to Hoogstraal and Kaiser (1959)

Cah. O.R.8.T.0.M.,

and that of Rhipicephalus sanguinews Latreille
according to Morel and Vassiliades (1962).

Detailed characteristics of the surveyed areas
including topographic, soil and climatic features
have been previously described by Braverman et al.
(1981). Two areas not included in that report are
characterized as follows :

1. Southern Negev (fig. 1, zone no. 16) Hamada
soil and coarse desert alluvium ; in the mountainous
area — desert stony land and Hamada soils of
mountains (Ravikovitch, 1970). Seasonal tempe-
ratures ranging from 12-14°C in January to 30°C
in August. Annual rainfall up to 50 mm (Rose-
nan, 1970); desert climate (Képpen and Geiger,
1953).

2. Central Sinai foothills (fig. 1, zone no. 21). In
the plain — recent alluvium sands, gravel, 1n the
hills and wountainous area — limestone, dolomite
chalk, Nubian sandstone. Average temperature of
January : 80C, of August : 28°C (Ormi and Efrat,
1973).  Annual rainfall about 32 mm (Israel Meteo-
rological Serviece). Desert climate (Képpen and
Geiger, 1953).

The numbers and distribution of domestic
animals in Sinai and the Gaza strip were probably
similar to that vaceinated in 1979 against Rift
Valley Fever virus disease which are as follows :
Gaza strip : sheep and goats 81,886 ; catile 3,241 ;
camels 3,105, Northern Sinai : sheep and goats
90,140 ; cattle 61 ; camels 8,874. Southern Sinai :
sheep and goats 24,500 ; camels 200. Domestic
fowl were kept by the Beduin throughout Sinai
(Israel Ministry of Agriculture, Veterinary Ser-
vices, 1980 annual report). The wild mammals of
Sinai consist of mainly 12 species of rodents. Lar-
ger mammals are gazelles (Gazella dorcas), ibexes
(Espra ibex) and hyraxes (Procasta capensis). The
carnivores are two species of foxes (Vulpes culpes,
Vulpes rueppeli), fennec (Fennecus zerda), wolf
(Canis lupus araba), hyaena (Hyaena hyaena),
African wild cat (Felis lybica) and caracal lynx
(Felis caracal). Thc bird fauna consist of about
30 residing species and the reptile fauna about
20 species (Lakhis and Nezer, 1978 ; Paz, 1979).

Results

A total of 2,142 ticks 1784 adults and
358 nymphs were collected (table I), representing
seven Ixodid and two Argasid species. The fau-
nistic and geographical details are noted in table I.
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Fra. 1. — Collecting sites, in Israel, Gaza strip and Sinai peninsula. Key. 1. Upper

Galilee. 2. Lower Galilee. 3. Carmel Ridge. 4. Northern Coastal Plain. 5. Valley of
Yizre’el. 6. Samaria. 7. Jordan Valley and Southern Golan. 8. Central Coastal Plain.
9. Southern Coastal Plain. 10. Foothills of Judea. 11. Judean Hills. 12. Judean Desert.
18. Dead Sea Area. 14. Arava Valley. 15. Northern Negev. 16. Southern Negev.
17. Central Negev. 18. Golan Heights. 19. Mount Hermon. 20. Northern Sinai. 21.

Central Sinai Foothills. 22. Sinai Mountains. 23. Southwestern Sinai.
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Tasre [

Number of ticks collected in Sinai and adjoining areas of Israel from 1978 to 1979

Tick Geographical Areas (No. corresponds to f{ig. 1)
20 21 22 23 9 17 16 14 Total
speeies Northern Central Sinai South- Southern Central Southern Arava
Sinai Sinai  Mountains western Coastal  Negev Negev  Valley
Foothills Sinail Plain
Hyalonnna dromedarii 374 29 177 35 21 12 12 0 1160
Hyalomma anatolicum
evcavatum 353 16 18 0 35 15 1 3 442
Hyalonuna impeltatum 74 3 2 0 43 0 0 0 122
Hyalommea marginatum
marginatum 3 0 22 0 & 17 0 0 46
Hyalomma schulzel 4 0 1 0 0 0 () 0 5
Hyalomma sinaii 0 0 1 0 ( 0 0 0 1
Rhipicephalus sanguinews 0 0 31 0 a2 0 0 0 123
Argas persicus 0 0 6% 3 0 0 0 0 67
Ornithodoros savignyt 176 0 0 0 0 v 0 0 176
Toran 1 484 43 316 38 195 &h 13 a 2 142
Camels were most frequently sampled (table TI) handling these animals by the Beduins. Camels

and larger numbers of ticks were collected from
them than from the other hosts. As a result the

camel tick H. dromedariti was collected in the
highest nunber. H. sinaii was the rarest. All the

0. savignyi were collected from the ground and all
the 1. persicus were collected from fowls. The
largest numbers of R. sanguineus were collected
from dog, then sheep and goat. The monthly
fluetuation ({table 1) in the nwnber of ticks is
due to varyving number of collections and varying
number of hosts from which ticks were removed.

Discussion

The extent of the geographical area covered,
the number of localities (fig. 1), and ticks sampled
in this survey is rather large. Northern Sinai
{zome uo. 20) was quite regularly sampled during
one vear and therefore the results of the collection
at least from camel (table II) are well based. That
most Hyalomma ticks were collected from camels
reflects besides host specificity the relative ease of

are more easily approached than goats, sheep and
donkeys.

Hyalomma dromedarii Koch was the dominant
species 1n the samples. It was found throughout
the year in almost all the localities (table I).
Most of them were collected from camels and their
association with that host had already been noted
by Hoogstraal (1956). In Sinai Feldman-Muhsam
(1960) found larvae extensively on the jerboa and
gerbil and adults on camels. The following arbo-
viruses have been isolated from specimens of this
species removed from camels : Dera Ghazi Khan
(Bunyaviridae) (Converse ¢t al., 1975) : Quaranfil
(Quaranfil group) (Converse and Moussa, 1982) and
Dhori (Bunyaviridae) {Darwish and Hoogstraal,
1981).

Hyalomina anatolicum excavacum Koch, This
species was found throughout most of the surveyed
area, and was taken from camels aliost throughout
the year (table II). In Israel, 95 %, of Hyalomma
spp. particularly on cattle was this species (Feld-
man-Muhsam and Saturen, 1961). In Sipnai and
adjoining areas, where cattle are practically absent,

Cah. O.R.S.T.0.M., sér. Ent. méd. et Parasitol., vol. XXII, no 4, 1984 : 303-311
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Tasre II
Monthly collection of Hyalomme ticks from animals and on the ground from 1978 to 1979.
Month, Host or Specics of Hyalomma o
Year Site of H. drome- H. anat. H impel- H. margi- H. schul- H. sinaii Total
{No. of trips) Collection darii excavatum tatum natum zel Hyalomma
marginatum ticks
October Camel 19 2 — — — — 21
1978 (2)
November Camel 302 80 22 2 — — 406
1978 (5)
December Camel 62 52 9 — — — 123
1978 (1)
January Camel 344 33 12 —_ & — 393
1979 (3)
February Camel 80 119 5 5 — — 209
1979 (2)
March Camel 118 56 11 10 1 — 196
1979 (5) On the ground 12 1 — — — — 13
Total 130 57 10 1 — 209
April Camel 60 32 14 —_ — — 106
1979 (%) Oryx —_ 3 —_ _ —_ — 3
Total 60 35 14 — — — 109
May Camel 15 30 6 3 —_ — 54
1979 (3) )
June Camel 124 18 — 22 — 1 165
1979 (11} On the ground 1 —_ — — — — 1
Total 125 18 — 22 — 1 166
July Camel 19 16 42 & —_ —_ 31
1979 (1)
September Camel 2 — — —_ — — 2
1979 (1)
October On the ground 2 — 1 — — — 3
1979 (1)
Camel 1145 438 121 46 5 1 1756
Torar Oryx. — 3 — — — —_ 3
On the ground 15 1 1 — — — 17
Total 1160 442 122 46 5 1 1776

the camel i3 its primary host. Feldman-Muhsam
(1960) previously found this tick in Sinai Mountains
(fig. 1, zone no. 22). Adults were removed from
camels and goats whereas the immature stages
were taken on hares and small rodents. Ticks of
this species are suspected of transmitting Leptospira

Cah. O.R.S.T.0.M., sér. Ent. méd. et Parasitol., vol. XXII, n0

grippotyphosa in the jird Meriones tristrami (Ha-
dani et al., 1966).

Hyalomma tmpeltatum Schulze and Schlotike
was collected most of the year from camels (table IT)
in Northern Sinai, Central Sinai Foothills, Sinai
Mountains and the southern Coastal Plain (fig. 1,

&, 1984 : 303-311
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zones no. 9, 20, 21, 22). In Israel it is a rare
species and was collected mainly in the southern
part of the country (Feldman-Muhsam, 1960).
Since that record, it appears that this species has
not been recorded in the southern part of Israel
Feldman-Muhsam (1960) found the immature stages

of ” 1 ¥y nnlhn‘ woon semall radente and ]nar-nx at
ol M3, mmpelialune 0N smail rocents and nares atv
s

St. Catherine’s Monastery (fig. 1, zone no. 22).
In Egypt large numbers of nymphs were found on
small rodents and lizards, and few on birds (Hoog-
straal and Kaiser, 1958b and ¢).  Hoogstraal (1956)

n stad +har 1k
HOTen tadav ¢

spedies 18 COMmmion 111 many Ahu an
and Asian countries, parasitizing a wide range of
domestic animals.  Crimean-Congo hemorrhagic fe-
ver virus has been isolated from this tick (Causey
et al 1‘37()} Dugbe virus (Bunvavu‘ldae) and the
une 1(1"*1“(“([ \\ ANnOwWrie \’ll s llcl\f.‘ I)()i.h. Deei l'\()ldl.* l.l
trom H. impeltatum taken from camels (Darwish

and Hoogstraal, 1981).

Hz/alumma marginatum marginatum Koch. This
species was collected only in small numbers from
camels (table IT) in the southern Coastal Plain, Cen-
tre al Noge\' Northern %mdl, and the anal Mountains
(fig. 1, zones no. 9, 17, 20, 22). Feldman-Muhbsam
(1960) reported finding two males on cawels, and
three nyvmphs on hares in the Sinat Mountalns.
This species is widespread in Israel, where adults
parasitize cattle and horses (Theodor and Costa,
190/).  LImmature stages are found on small rodents
and birds (Hoogstraal and Kaiser, 1958b ; Theodor
and Costa, 1967). Ticks of this sngclpc have been
found naturally infected with thw {Converse
et al., 1974) and Matruh viruses (Moussa et al.
1974), both members of the Bunyaviridae. Cri-
mean-Congo hemorrhagic fever virus (Bunyaviridae,

/'\,.n-mnmm\ and I—?nl.nmn gpecies are alse veelored
INIPOPIRUS) ana DAalestd species are aise veclorea

by Hyu[omma marginatum marginatum (Hoogstraal,
1979y,

Hyalomma schulzei Olenev. Only five males
(table IT) were taken from camels, four in Northern
Sinal and one in the Sinai mountaing (fig. 1, zones
no. 20, 22y, In the same region, Feldman-Muhsam
(]_‘,z)ﬁ(_)) found adult ticks on ecamels and on the
ground, and nymphs on small rodents. This spe-
cies, the largest of all Hyalomma ticks, is specific
to the camel (Feldman-Muhsam and Saturen, 1961).
In Israel H. schulzet iz found sporadically on cattle
301l (Theodor and r’ osta, 1967\

ding to Feldman-Mulsam (1960), H. schulzet 1s
likely of Asiatic origin, and may have been carried
by camel caravans through southern I[srael into
Sial and Egypt

or on the

Aceor-
Q1 ACCOT

cies was originally described in 1960 from one male
and three females, taken from a goat at St. Cathe-
rine’s Monastery (fig. 1, zone no. 22). In the
present study (table 11), a single male was taken
from a camel at Ain-Sura, a locality in the Sinai
mountains, which is situated 110 km northwest of

tl}? tvne la aﬂ]lf\'
Y Pe 0Cant

Rhlpu'ephalus sanguineus {Latreille). 123 ticks
of this species were collected : from dogs (91 spe-
cimens), .shcep (25 specimens) and goats (7 speci-
mens) 1 the Southern Coastal Plain and Sinai
Mountains (table I; fig. 1, zones no. 9, 22). In
the Feldman-Muhsam’s (1960) survey in %mal ticks
were removed from domestic and wild ammﬂ.ls, and
nymphs from small mammals. This tick is very
common everywhere in the Near Fast and attacks
a wide range of domestic and wild animals (Hoog-
straal, 1956). In Israel its main hosts are dogs
(Feldu‘ar Muhsam, 1956). The following arbo-
viruses were isolated from this species : Crimean-
Congo  hemorrhagic fever virus (Bunyaviridae)
(Hoogstraal, 1979); Wad Medani (Reoviridae)
from ticks taken trnm sheep (Taylor et al., 1966 ;
DPI‘g(" l“,/g)} \ 1]’“5“"\ Cclll%lng canine Ili“PclL].l.lS cUl(l
human lymphocytic choriomeningitis were also
tsolated {rom this tick (Hoogstraal, 1973).  Several
rickettsial agents have been izolated from and/or
transmitted by Rhipicephalus sanguineus : Rocky
Mountain Spotted Fever (Rickettsia ricketisi) (Burg-
dorfer et al., 1975 : Hoogstraal, 1979); Rickettsia
conori which causes Boutonpeurse vaer a disease
which has been reported from Israel and other
Mediterranean countries (Balashov, 1972 ; Gold-
wasser ef al., 1974) and Rickettsia siberica which
causes Siberian tick typhus (Hoogstraal, 1981).

Bovine anavlasmosis (Anaplasma marein
DOVIIC anapiasmosis (Ahnapiasma margin

be mechanically transmitted by R. songuineus
(Stiles, 1939).  Ehrlichia canis (Rickettsia) 1s trans-
mitted by R. sanguineus (Philip and Burgdorfer,
1061 ; Burgdorfer and Varma, 1967), and as well
as ll].l.‘ lelldll‘)f lll'I]lJlfllllL’gr'lll‘ HLL('III(’bLLI l(l’ll’ll’l.l [§7 S
(Rickettsia) that parasitized the erythrocytes of
dogs in many parts of the world (Seneviratna et al.,

1973). Two spotted-fever-group rickettsiae of low
pathogeniecity have been isolated from R. sangui-
neus in Mississippl, U.S.A. (Burgdorfer ei ol

1975).
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Leptospira to cattle and goats (Van der Hoeden,
1967).

Canine babesiosis (Babesia canis) known as
malignant jaundice of dogs, is vectored by R. san-
gutneus in many parts of the world, including Asia
(Shortt, 1973). Tick paralysis caused by R. san-
guineus is known to occur in humans and also in
dogs in Venezuela (Hoogstraal, 1956 ; Harwood and
James, 1979).

Argas persicus Oken. Adults and nymphs of
this species were found in pouliry enclosures in
the Sinai Mountains and Southwestern Sinai (fig. 1,
zones no. 22, 23). This fow] parasite has become
increasingly less common in Israel due to modern
methods of poultry husbandry (Theodor and Costa,
1967). This species was not recorded in the study
of Feldman-Muhsam (1960), most probably because
fowl were not sampled.

Crimean-Congo hemorrhagic fever virus was
isolated from this species in Uzbek SSR (Chuma-
kov et al., 1974 ; Hoogstraal et al., 1979). Argas
persicus was found to be associated in the trans-
niission of fowlpox virus (Shirinov et al., 1969) and
the virus of Newcastle’s disease (Petrov, 1972).
Rehacek et al. (1977) reported Rocky Mountain
Spotted Fever rickettsiae heavily infecting A. per-
sieus in Armenia. A. persicus can be naturally
infected with Aegyptianella pullorum and transmit
the agent with the next bloodmeal (Gothe and
Englert, 1978). The apathogenic Rickettsia slovaka
has been isolated from A. persicus (Hoogstraal,
1981). A. persicus is a proven vector of a spiro-
chetosis caused by Borrelia anserine (Marchoux and
Selimbeni, 1903). According to Glukhov (1970)
Salmonella pullorum-gallorum can be transtadially
maintained as well as transmitted by the bite of
A. persicus.

Ornithodoros savignyt (Audouin) was found at
Bir-El-Abd in Northern Sinai (fig. 1, zone no. 20).
174 nymphs and two adults were collected from
the ground. This species was collected in Israel
only once, 54 years ago when two females were

removed from a camel in the Negev, in May 1929
(Theodor, 1932). In Sinai it was found by Thei-
ler and Hoogstraal (1955) at El-Arish 78 km east
from Bir-El-Abd, but it was not mentioned in
the study of Feldman-Muhsam (1960). This tick
attacks a wide range of domestic animals in Africa
and Asia (Theiler, 1962). According to Hoogstraal
(1956) this tick, called eyed tampan, is well known
wherever it occurs and sometimes thousands of
hungry eyed tampans can be seen under the trees
questing for host. Hurlbut and Thomas (1960}
reported that Quaranfil virus can be propagated
by serial passage in this tick. In South Alfrica
it was shown that Wesselshron virus can be pas-
saged transtadially (Jupp and MecIntosh, 1981).
According to Howell et al. (1975), this tick possesses
protein-like toxing in the saliva and mice may be
killed from it. Eyed tampans can cause great
suffering and even kill camels and cattle by exsan-
guination {Hoogstraal, 1956).

Hyalomma marginatum rufipes Koch was recor-
ded by Feldman-Muhsam (1960), but not in the
present survey. Viruses isolated from this species
include Crimean-Congo hemorrhagic fever (Hoog-
straal, 1979) ; Tete, Matruh (Hoogstraal, 1977) and
Dugbe (Causey et al., 1971) all belonging to the
family Bunyaviridae. This tick is also a vector of
Rickettsia conori (Hoogstraal, 1967) and of other
pathogens infecting herbivores (Hoogstraal, 1979).

Rhipicephalus rossicus Yakimoff and Kohl-
Yakimova was recorded by Feldman-Muhsam
(1960), but not in the present survey. Strains of
Crimean-Congo hemorrhagic fever were isolated
from this species (Hoogstraal, 1979).
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