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ABSTRACT. Adult Haemaphysalis (Herpetobia) sulcata (Canestrini & Fanzago,
1878) parasitize goats and sheep at the Al-Sarawat Mountain range of westcrn Saudi
Arabia, where the immature stages infest Agama lizards. The infestation of both
goats and shecp by #1. (H.) sulcata was scasonal and occurred only during the period
from October through April, with a peak in December and January. The tick can
complele one or, possibly two, intergrading generations per annum and its
population seems to be affected by marked seasonal environmental changes.
Haemaphysalis (H.) sulcata in the Al-Sarawat Mountains coexists with Ilyalomma
arabica, Boophilus kohlsi and Rhipiccphalus turanicus. Elsewhere in thc Kingdom,
goats and sheep are parasitized chiefly by R. turanicus, Il. impcltatum, 11
anatolicum anatolicum and B. kohlsi.

Haemaphysalis (Herpetobia) sulcata (Canestrini & Fanzago 1878), has a wide
range of distribution extending from the northwest of India and southern
U.S.S.R. into Arabia, Sinai, and southern Europe (Hoogstraal and Valdez 1980,
Hoogstraal 1985). Adult H. (H.) sulcata parasitize chiefly sheep, goats, and also
other livestock in lowland, hill, semideserts and steppes. Hosts of immature
stages include reptiles, birds, and occasionally small or medium sized mammals
(Hoogstraal et al. 1981, Hoogstraal and Kim 1985, Hoogstraal and Tatchell
1985). In the Arabian Peninsula the tick was found in the Arab Republic of
Yemen (Pegram et al. 1982a), and only a few specimens (6 &', 1 @, 20 nymphs
and 2 larvae) were recorded in Saudi Arabia (Hoogstraal et al. 1981). The tick is
absent in collection from Saudi Arabia (Hoogstraal and Kaiser 1959, Banaja and
Roshdy 1978, Banaja et al. 1980, Abou-Elela et al. 1981), Sultanate of Oman

* From Research Project Zoo/1404/21, Collcge of Science, King Saud University.
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(Hoogstraal 1981), Kuwait; Qatar; Bahrain and United Arab Emirates (Hoog-
straal, per. comm.).

In addition to injury and toxaemia resulting from tick bites, H. (H.) sulcata is
a reservoir and vector of Bhanja virus, Babesia, Theileria, and Anaplasma
infecting wild and domestic sheep, goats, and other mammals including humens
(Hoogstraal et al. 1981 and Hoogstraal 1985). However, there is little information
regarding the infestation by this tick species on indigenous livestock in the
Kingdom of Saudi Arabia (Al-Khalifa et al. 1983, 1984, 1986, Hoogstraal et al.
1984, Al-Asgah et al. 1985, Diab et al. 1985, Al-Khalifa and Diab 1986, Hussein
et al. 1988). The present study describes the distribution, host range and seasonal
changes of H. (H.) sulcata on the basis of data collected during part of our 5-year
tick programme survey.

Materials and Methods

Collection of adult ticks: Monthly deticking of camels, cattle, sheep, goats
and horses from indigenous livestock was made from December 1983 through
February 1986 in the localities in the Al-Sarawat Mountain range in western Saudi
Arabia shown in Fig. 1. On each visit 10 hosts were selected on a random basis.
The ticks were collected into vials (25x100 mm) containing 70% ethanol.

Collection of immature-stage ticks: Lizards were caught by hand and
rodents were captured by using a local trap technique. Ten traps were placed
among rocks beside the valley floors where the herds were confined at night. The
captured animals were housed individually in the laboratory in glass cages
(630x280%360 mm) covered with cloth tightend with adhesive tape. The cages
were examined daily and engorged ticks were collected into vials (25X 100 mm)
which were plugged at one end by plaster of Paris and covered at the other end by
muslin cloth. The vials were then maintained in an incubator at 27°C and 75%
relative humidity for tick molting.

The ticks were identified by using the keys of Hoogstraal (1956), Hoogstraal
et al. (1981) and Pegram et al. (1982b). The identification was confirmed by the
late Dr. Harry Hoogstraal of the Medical Zoology Department, United States
Naval Medical Research Unit No. 3, Cairo, Egypt.

Results

The distribution of H. (H.) sulcata and other tick species observed in the
present study are shown in Table 1. Adults H. (H.) sulcata were collected only




Table 1. Prevalence of adult ticks infesting goats and sheecp in the Al-Sarawat Mountains range of western Saudi Arabia (Dccember 1983
to February 1986)

H;’;Ta:‘l;;s:;w Hyalomma arabica Rhipicephalus turanicus Boophilus kohlsi
Province: Locality Goat Sheep Goat Sheep Goat Sheep Goat Sheep
glelolelolelolelolelole|ale]|a]e
Makkah:
Taif* 26 24 1 4 18 20 11 12 7 4 34 31 9 15 2 0
Bani-Saad** 14 9 12 2 15 7 8 3 4 2 17 15 4 7 1 0
Al-Baha:
Al-Baha 6 S S 7 0 0 0 0 23 19 20 25 2 0 0 0
Beljorashi 32 25 30 36 0 0 0 0 115 98 121 126 10 2 0 0
Asir:
Abha 41 33 35 24 0 0 0 0 101 87 68 62 0 0 3 0
Khamis-Mushayt 2 2 0 0 16 4 0 0 36 35 20 23 0 0 0 0
Total 121 98 83 73 49 31 19 15 286 | 245 | 280 | 282 25 24 6 0]
-

*4J', 1Q Hyalomma impeltatum; 20, 1Q Hyalomma marginatum refipus and |G Hyalomma dromedarii were collccted from shecp at Taif,

**1' Hyalomma impeltatum was collected from a goat at Bani-Saad.

eyeons (viqojadispy) syesAydewosepy

—_
~
_




172 Nasser A. Al-Asgah et al.

from goats and sheep in the localities shown in Fig. 1. The tick was found on the
hosts mostly from October through April, rarely in the summer, where only one
Q@ was found on sheep, in June in the Taif area. The tick is generally active in the
temperature and relative humidity range typical of fall, winter and early spring
(Table 2), where all stages of the tick were found in all of the localities
investigated in the Al-Sarawat Mountains (Table 1). Activity peak occurs in
December and January, where the greatest numbers of ticks (70 & 48 @ from
goats and 49 ', 44 Q from sheep) were detected at all localities. During October,
the tick was found in samples from Taif (1 Q) and Abha (2 &, 1 Q) on goats. On
the other hand, during April small numbers of engorged females were the only
stages and were found on goats at Taif (2 @), and at Beljorashi (1 @). Engorged
females were also found on goats and sheep at Abha (4 Q). The infestations on
both goats and sheep were approximately equal in all localities investigated at
Al-Sarawat Mountains (Table 1).
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Fig. 1. Map of Saudi Arabia showing urban centers of tick collection sites. Area of distribution of
Haemaphysalis (Herpetobia) sulcata are shaded.




Table 2. Climatic parameters in the Al-Sarawat Mountain rangc of Saudi Arabia (December 1983 - February 1986)*

Mean Air Temperature
(Maximum/Minimum) Mean Relative Humidity Rainfall
°C % mm
Month
Makkah Al-Baha Asir Makkah Al-Baha Asir Makkah Al-Baha Asir
DEC. 22.3/5.8 17.4/7.2 15.3/8.3 60 71 74 0.0 137.6 16.3
JAN. 22.4/7.8 17.9/8.7 16.0/9.5 57 73 78 5.2 235.0 37.8
FEB. 21.5/7.3 14.7/9.5 13.7/9.6 46 81 84 4.6 96.0 188.1
MAR. 25.6/11.8 20.7/10.7 18.5/11.7 44 69 74 0.6 45.0 25.2
APR. 28.3/13.6 26.5/10.7 20.8/12.0 51 67 69 78.8 81.2 52.7
MAY 30.9/16.5 30.8/14.1 24.0/14 .4 43 62 64 24.0 51.4 46.9
JUN. 25.3/19.5 35.6/17.5 29.2/18.2 18 53 53 0.2 3.5 8.1
JUL. 34.0/20.2 35.1/17.3 27.5/17.2 14 40 52 0.0 3.5 0.0
AUG 33.8/22.0 34.4/16.7 26.5/16.0 16 48 57 0.0 3.4 15.8
SEPT. 33.8/17.3 32.3/13.5 27.0/14.9 24 47 40 1.2 23.5 0.0
OCT. 28.1/14.1 26.1/10.8 20.6/11.4 55 63 62 89.4 60.7 9.5
NOV. 23.6/8.1 21.1/8.2 17.0/8.7 56 64 69 0.2 12.9 10.0

* Obtained from the Hydrology Division, Ministry of Agriculture and Water, Riyadh
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During the period of study, the H. (H.) sulcata immature stages were chiefly
found on Agama lizards, Agama yemenensis (Klausewitz 1954). This high
infestation was observed mainly during the period from September through
March at all localities in Makkah province (Fig. 1, Table 3). Fewer numbers of
the tick, 15 nymphs and 5 larvae, were found on the spiny mouse, Acomys
dimidiatus (Cretzchmar 1826) and 3 larvae were found on the Wagner’s gerbil,
Gerbillus dasyurus (Wagner 1842) trapped at Abha area.

Table 3. Numbers of immature-stage ticks collected from Agama lizard and rodents in the Al-Sarawat
Mountain range of western Saudi Arabia (December 1983 to February 1986)

Haemaphysalis . Rhipicephalus
(H.) sulcata Hyalomma arabica turanicus
Host Total
Larva Nymph Larva Nymph Larva Nymph

Agama yemenensis 68 235 0 0 0 0 303
Meriones rex 0 0 0 0 15 110 125
Acomys dimidiatus 4 15 15 10 10 55 109
Gerbillus dasyurus 3 0 0 0 5 0 8
Total 75 250 15 10 30 165 545

Rhipicephalus turanicus Pomerantzev and Mtikashvili, 1940 was found to be
the dominant species infesting goats and sheep in all of the localities investigated
at Al-Sarawat Mountains (Table 1). Boophilus kohlsi Hoogstraal and Kaiser,
1960 was also found in all localities, but fewer in number. Hyalomma arabica
Pegram, Hoogstraal and Wassef, 1982 was collected only from Makkah and Asir
Provinces (Table 1). 4 & and 1 @ Hyalomma impeltatum Schulze and Schlottke,
1930 were collected from sheep in the Taif area, and 1 & from a goat at
Bani-Saad. 2 @ and 1 Q@ Hyalomma marginatum rufipes Koch, 1844 were
collected from sheep in the Taif area. In addition, 163 nymphs and 30 larvae R.
turanicus were collected from king jirds, Meriones rex Yerbury and Thomas,
1895 trapped in the Taif area and Asir province. Ten nymphs and 14 larvae of H.
arabica were also collected from A. dimidiatus trapped in Makkah province
(Table 3).

In other areas of the Kingdom of Saudi Arabia excluding the Al-Sarawat
Mountain range, the following tick species were detected:

1. Rhipicephalus turanicus was collected from goats at Tabuk (Tabuk
province: 85 &', 60 @), Dammam and Hofuf (Eastern province: 35 &, 12 Q and 5
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d', 7 @ respectively) and Al-Madinah (Al-Madinah province: 15 &, 8 Q). R.
turanicus was also collected from sheep at Tabuk (35 &', 25 Q) and from Al-Hafer
(Eastern province: 15 ¢, 20 Q).

2. Hyalomma impeltatum was collected from goats at Al-Hafer (5 ') from
sheep at Dammam (87 &, 40 @) and Jazan (Jazan province: 1 &, 2 Q).

3. Boophilus kohlsi was collected from goats at Dammam (34 &', 85 @, 75
nymphs) and Hofuf 2 &', 8 Q).

4. Hyalomma anatolicum anatolicum Koch, 1844 was collected from goats at
Jazan (1 &, 1 @) and Al-Hafer (6 &), and from sheep at Jazan (25 ¢, 23 Q). No
ticks were detected from goats and sheep at Turayf (Northern frontier province),
Al-Rass and Buraydah (Qasim province), Hail (Hail province) and Najran
(Najran province).

Discussion

. The results obtained in this study indicate that H. (H.) sulcata parasitizes
only goats and sheep in the vegetation covered hills of the Al-Sarawat Mountain
range of western Saudi Arabia, which is a continuation of the range in the Yemen
Arab Republic (Pegram et al. 1982a). The presence of H. (H.) sulcata in the
Arabian Peninsula is the southernmost limit of the distribution area. These
findings are in close agreement with Hoogstraal (1985) and Hoogstraal and Kim
(1985) who reported that the tick inhibats the vegetation covered upland areas of
the Middle East and Mediterranean regions.

Although H. (H.) sulcata has been found in the Yemen Arab Republic in the
same mountain range throughout the year (Pegram et al. 1982a), in the present
study the tick occurred on goats and sheep mostly from October through April,
with a peak during December and January. In other words, tick numbers increase
when temperatures and relative humidities reach the range of those of fall,
winter, and early spring and decrease during summer. In late spring and summer,
only engorged females tick were found on the hosts. This might indicate that,
unlike other tropical ticks which are capable of having several generations per
annum (Hoogstraal 1956, Norval and Mason 1981, Hussein and Mustafa 1985),
H. (H.) sulcata was only capable of having a single or possibly two intergrading
generations per annum. Moreover, engorged females could be capable of
overriding the period of unfavorable conditions by taking cover in shaded areas
under vegetation whereas other tick stages are much more affected by hot dry
conditions (Heath, 1979, 1981, Hoogstraal and Tatchell 1985, Hussein and
Mustafa 1987). These findings support the postulation of Khalil et al. (1984),
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Hoogstraal (1985) and Hoogstraal and Tatchell (1985) who reported that
environments with marked seasonal changes (warm/cold, wet/dry) have seasonal-
ly adapted feeding activity patterns and consequent reproductive and develop-
mental cycles.

Haemaphysalis (H.) sulcata was absent during the previous surveys made in
the present nationwide tick programme (Al-Khalifa et al. 1983, 1984, 1987,
Al-Khalifa and Diab 1986, Diab et al. 1987, Hussein et al. 1988), and Hoogstraal
et al. (1981) collected only a few specimens from the Al-Sarawat Mountains of
western Saudi Arabia. The present paper reports the largest ever collection of the
adult ticks from both goats and sheep, unlike in the Yemen Arab Republic where
the adults were taken mostly from sheep (Pegram et al. 1982a). Elsewhere,
difference in adult numbers from goats and sheep are less marked (Hoogstraal
and Valdez 1980). On the other hand, Agama lizards have been found to be the
chief hosts of the immature stages, as was found in Yemen Arab Republic
(Pegram et al. 1982a). Hoogstraal and Kim (1985) reported that the hosts of the
immature stages include numerous reptiles, birds, and occasional small or
medium sized mammals.

The present results indicate that, H. (H.) sulcata coexists on the same goats
and sheep hosts mainly with R. turanicus. This is understandable as the
Al-Sarawat Mountain range is knwon to be one of the main areas of R. turanicus
in the Kingdom (Al-Khalifa et al. 1987). On the other hand, the Al-Sarawat
Mountains, like as in Yemen Arab Republic (Pegram et al. 1982a) is also the
home of H. arabica and one of the two distributional regions of B. kohlsi in Saudi
Arabia (Hoogstraal et al. 1981, 1983, 1984, Diab et al. 1985, Al-Khalifa
et al. 1986, 1987, Hussein et al. 1988). The coexistence of H. (H.) sulcata with
both H. arabica and B. kohlisi on the same hosts could support the hypothesis of
Hoogstraal et al. (1981) that the latter two species were originally parasites of the
Nubian ibex, Capra ibex nubiana (Cuvier 1825). Therefore, H. (H.) sulcata
probably originally parasitized the Nubian Ibex, as was reported by Hoogstraal
and Kim (1985). As reported by Hussein et al. (1988) and from unpublished data,
both H. arabica and B. kohlsi seem to be highly seasonal in Saudi Arabia. On the
other hand, as indicated by the present study, the spiny mouse A. dimidiatus is
the only host of H. arabica immature stages traced in the Kingdom (Diab et al.
1985).

Since H. (H.) sulcata is a reservoir and vector of Bhanja virus as well as
Babesia, Theileria and Anaplasma (Hoogstraal et al. 1981, Hoogstraal 1985), the
present report furnishes basic data for the study of the biomedical role of the tick
in Saudi Arabia inorder to formulate methods for controlling it in the Kingdom.
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