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Diversity, seasonality and sites of attachment of
adult ixodid ticks on dogs in the central region of
the Free State Province, South Africa
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ABSTRACT

JACOBS, P.AH., FOURIE, L.J., KOK, D.J. & HORAK, I.G. 2001. Diversity, seasonality and sites of
attachment of adult ixodid ticks on dogs in the central region of the Free State Province, South Af-
rica. Onderstepoort Journal of Veterinary Research, 68:281-290

Several surveys of ticks infesting dogs belonging to owners in resource-limited and more affluent com-
munities have been conducted in South Africa, but no such investigation has been carried out in the
Free State Province of this country. The present study was initiated to meet this shortcoming. Ticks
were collected from dogs at six localities in, and to the east of the city of Bloemfontein in the central
region of the province. Three of these localities could be classed as resource-limited and two as af-
fluent, while the sixth locality was an animal shelter serving all members of the public.

Adult ticks belonging to nine ixodid tick species were collected, of which Rhipicephalus sanguineus
was the most numerous. Significantly more R. sanguineus was collected from dogs at resource-lim-
ited than at more affluent localities. The greatest proportions of these ticks attached to the backs and
necks of the dogs, with the proportions being larger in long-haired than in short-haired dogs. Most A.
sanguineus were collected during the warmer months particularly from January to April.

The greatest proportions of Haemaphysalis leachi, the next most numerous species, were also col-
lected from the backs and the necks of the dogs. Most of these were present during the period Sep-
tember to November.

Keywords: Central Free State, dogs, Haemaphysalis leachi, ixodid ticks, Rhipicephalus sanguineus,

seasonality, sites of attachment, South Africa

INTRODUCTION

Surveys of ixodid ticks on domestic dogs at several
localities in South Africa have shown that these ani-
mals are infested by at least 18 species (Theiler 1962;
Horak, Jacot Guillarmod, Moolman & De Vos 1987c;
Horak 1995; Bryson, Horak, Hohn & Louw 2000; Ho-
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rak, Emslie & Spickett 2001). In these surveys three
species were frequently collected, namely Haema-
physalis leachi, Rhipicephalus sanguineus and Rhi-
picephalus simus. The seasonal occurrences of H.
leachi and R. simus on dogs have both been deter-
mined in two surveys in South Africa, one conducted
in the Eastern Cape Province and the other in north-
eastern KwaZulu-Natal (Horak et al. 1987c; 2001),
while the seasonal occurrence of A. sanguineus has
been determined on kennelled dogs in Pretoria North,
Gauteng Province (Horak 1982). However, little is
known concerning the tick species that infest dogs in
the Free State Province of South Africa. In order to
address this shortcoming the present study to deter-
mine the species diversity, prevalence, relative den-
sity, sites of attachment and seasonal occurrence of
ticks infesting dogs was conducted at localities in, and
to the east of the city of Bloemfontein in the central
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region of the province. Not only would this
information have important implications for zoonoses
and diseases of dogs transmitted by the ticks but also
for the planning of control strategies.

An understanding of a particular tick’s bionomics is
essential for integrated pest management to be ef-
fective in that it serves to identify those parts of the
life cycle that may be susceptible to control (Fourie
& Kok 1992). Ascertaining the preferred attachment
sites of ticks also has important implications for con-
trol, especially when “spot on” acaricide treatment is
considered.

MATERIALS AND METHODS
Study area

The various sampling localities were chosen so as
to include dogs belonging to owners of different socio-
economic backgrounds and demographic profiles re-
presentative of the population of the central Free
State region surrounding the provincial capital city of
Bloemfontein (29°07’S 26°12’'E). Commencing dur-
ing February 1995, sampling took place in two sub-
urbs of Bloemfontein, namely Brandwag and Batho
and also at the kennels of the Society for the Pre-
vention of Cruelty to Animals (SPCA), situated in
East End. From November 1995 onwards dogs at
three additional localities were sampled, namely
Heidedal (also a suburb of Bloemfontein), and at
Botshabelo (29°14’S 26°42’E) and Thaba Nchu
(29°12’S 26° 50'E) located 55 and 65 km east of
Bloemfontein respectively. Both Botshabelo and
Thaba Nchu can be classified as resource-limited
urban and peri-urban settlements. Sampling was
terminated at all localities during October 1996.

When considering the level of urban development of
an area in which a sampling locality was situated,
factors such as tarred roads, veterinary clinics, shop-
ping centres, number of vacant stands and avail-
ability of transport were taken into account. Thus
Bloemfontein can be regarded as being the most de-
veloped, followed by Thaba Nchu and then Botsha-
belo. In Botshabelo and Thaba Nchu there is evi-
dence of poor town planning and housing consists
mainly of shacks and huts. There are very few brick
homes. The inhabitants also have a very different
culture to that of those of the city of Bloemfontein.
Hunting is part of their lifestyle, and the use of spears,
bows and arrows, traps, pitfalls and dogs for this
purpose are not uncommon (De Wet 1986). Cattle are
allowed to roam freely because there are no fences
and a communal grazing system is practised. Stock-
theft is commonplace and consequently the cattle are
accompanied at all times while grazing by a mem-
ber of their owner’s family (Jeppe 1980). Dogs usu-
ally accompany this person and may thus spend a
lot of time in the veld.

282

The SPCA at East End is situated close to the sub-
urb of Heidedal, but cannot be grouped with any of
the other localities because it essentially is a hold-
ing facility for dogs. It should be noted, however, that
it is surrounded by veld and that there are other ani-
mal species resident on the property besides dogs.
These include stray cats, horses and pigs.

Survey animals

At each locality three long-haired (hair length > 4 cm)
and three short-haired dogs were sampled. With the
exception of those at the SPCA, the same dogs were
sampled each month. This was easily accomplished
because the dogs selected belonged to individuals
at fixed addresses. They were not treated with an
acaricide during the study. At the SPCA new arriv-
als were immediately treated with an acaricide and
were not sampled until ticks that were acquired on
the premises of the SPCA started attaching. Al-
though different sets of dogs were examined at the
SPCA, sampling was always done in the same set
of kennels.

All dogs are treated on arrival at the SPCA because
many of them are heavily infested with ticks which
could lead to severe infestation of the premises and,
in addition, it would have given, as far as this survey
is concerned, an incorrect indication of the tick bur-
dens acquired by the dogs while residing at the
SPCA.

Tick collection

At each sampling occasion all visible ticks were re-
moved from the dogs by means of straight, blunt-
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FIG. 1 Body regions from which ticks were collected
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tipped forceps. Those hidden in the dog’s pelage
were detected by thorough palpation and were then
collected as above. The ticks were placed in labelled
vials containing 70 % ethanot and the information on
the labels included date, locality, size of dog, dog or
kennel number and any other pertinent information.
The vials were transported to the laboratory where
the ticks were identified to species level with the aid
of a stereoscopic microscope and quantified. These
data were used to determine species diversity, rela-
tive density, prevalence and the seasonal occurrence
of the most abundant species. Relative density was
calculated by dividing the total number of ticks of a
particular species by the total number of dogs sam-
pled (Kassai 1999). Prevalence was determined by
dividing the number of dogs infested with a particu-
lar species by the number of dogs sampled and ex-
pressing the result as a percentage (Kassai 1999).

Attachment sites and hair length

The proportion of ticks attached to various body re-
gions was determined only at the SPCA and a dis-
tinction was made between dogs with long and short
hair. Twelve dogs, six with long hair and six with short
hair, were examined fortnightly. These 12 dogs in-
cluded the six animals that were used to determine
the seasonal occurrence of ticks. Sampling took
place from April 1995 to December 1995, thus includ-
ing summer and winter months. The body of the dog
was divided into eight regions, namely head, ears,
neck, back, abdomen, legs, feet and tail (Fig. 1). The
ticks collected from each of the eight body regions
were placed in separately labelled bottles for later
identification and counting. Although all stages of de-
velopment were collected, only adult ticks were used
in the final analysis.

TABLE 1 Diversily, relative density and prevalence of adult ixodid ticks on domestic dogs in the central Free State region, South

Africa
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FIG. 2 Mean numbers of Rhipicephalus sanguineus and Haemaphysalis leachi collected per dog at six localities in the central Free

State region, South Africa
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TABLE 2 Adult ixodid ticks collected from domestic dogs at various localities in the central Free State region, South Africa

i -
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FIG. 3 Seasonal occurrence of Rhipicephalus sanguineus and Haemaphysalis leachi on dogs (pooled data) in the central Free State

region, South Africa

The survey on attachment sites was terminated at
the end of 1995 because the number of dogs sam-
pled was deemed adequate. Other sampling at the
SPCA continued until the conclusion of the survey
in October 1996.

RESULTS
Tick diversity, prevalence and relative density

A total of 21636 adult ticks representing nine spe-
cies were collected during the study. Two species
dominated at all localities, namely R. sanguineus and
to a lesser extent H. leachi. Of all the dogs sampled
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73.5% were infested with R. sanguineus and 22.4 %
with H. leachi (Table 1), and the relative densities of
infestation were 27.4 and 5.8 ticks respectively. The
proportion of dogs infested by other ticks constituted
less than 4 % of the total number examined and the
other species collected constituted less than 1.0 %
of the total sample (Table 1). Boophilus decoloratus
and Rhipicephalus gertrudae were the dominant spe-
cies in the latter group. In addition 31 nymphs of Am-
blyomma marmoreum and seven nymphs of Otobius
megnini were collected from the dogs.

The tick species collected at the various study sites
are summarized in Table 2.
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FIG. 5 Percentage of Rhipicephalus sanguineus attached to various body regions on long and short-haired dogs

Haemaphysalis leachi and R. sanguineus were
present at all localities and B. decoloratus was col-
lected at the SPCA, Batho, Botshabelo and Thaba
Nchu.

The mean numbers of R. sanguineus and H. leachi
collected per dog at each locality for the duration of
the study are graphically illustrated in Fig. 2.

Most R. sanguineus (mean = 48.82) were collected
from dogs at Thaba Nchu followed by Botshabelo

(mean = 30.18). The smallest number (mean = 5.59)
was collected from dogs at Brandwag. Although H.
leachi was present at all six localities the numbers
were low, varying from a mean of 0.07 ticks in Batho
to 2.21 in Botshabelo.

Seasonal dynamics

With the exception of R. sanguineus and H. leachi,
the numbers of ticks of other species collected were
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too small to determine their seasonal occurrence.
The monthly mean numbers of R. sanguineus and
H. leachibased on pooled data from all localities are
graphically illustrated in Fig. 3. Mean minimum and
maximum temperatures, obtained from the weather
bureau in Bloemfontein, are superimposed in the fig-
ure.

Dogs were infested with R. sanguineus throughout
the year, with the largest number of ticks collected
during the warm months of January to April. Haema-
physalis leachiwas most abundant during spring and
early summer (September to November).

Attachment sites and hair length

Most R. sanguineus attached on the back (29 %),
followed by the ears (19 %) and the neck (19 %),
while a significant proportion (12 %) attached to the
feet (Fig. 4). Few were found on the tail (1 %). Most
H. leachi attached on the back (34 %), followed by
the neck (31 %) and the legs (22 %). None was found
on the ears, the feet or tails of the dogs.

The distribution of R. sanguineus on the bodies of
dogs with long or with short hair is graphically illus-
trated in Fig. 5. Attachment on the two groups of dogs
was generally relatively similar, the conspicuous dif-
ferences being that 37 % attached to the back, 4 %
to the abdomen and 8 % to the paws of long-haired
dogs compared to 22 %, 13 % and 15 % respectively
on short-haired dogs.

DISCUSSION

Two phenomena influence the interactions between
ticks and hosts (Sonenshine 1975). The first is tick-
dependent and includes host predilection and oppor-
tunism. The second is host-dependent and includes
factors such as activity patterns, habitat utilisation,
social behaviour, home range, and body-size (Bar-
nard 1989). In the present study habitat utilisation
was an important factor. This, however, does not
mean that any tick, found in the same area as dogs,
will automatically infest these animals because spe-
cific appetence responses may prevent this (Barnard
1989). Infestation of dogs by ticks that have other
preferred hosts depends largely on sympatry. This
is particularly true in places such as Botshabelo and
Thaba Nchu where dogs and cattle often share the
same localities around the home or in the veld. In
Brandwag the dogs surveyed were restricted to a
single property, thus reducing the possibility of con-
tact with tick species other than those present on the
premises.

Attachment sites

There are several factors that influence the choice
of attachment sites of ixodid ticks to their hosts.

Amongst these are tick density (Andrews & Petney
1981), interspecific interaction between ticks (An-
drews, Petney & Bull 1982), habitat (Balashov 1972;
Wilkinson 1972), season of the year (Evans 1952)
and, in the case of R. simus also host species (Wal-
ker, Keirans & Horak 2000). Preferred attachment
sites must be taken into account when sampling ticks
to ensure unbiased results. Furthermore, they are of
particularimportance for the application of acaricides
such as “spot-on” formulations (Fourie & Van Zyl
1991).

Tick diversity, prevalence and relative density

Nine species of adult ticks were collected in the
present study. Rhipicephalus sanguineus followed
by H. leachi had the highest prevalence and the
greatest relative density in the central Free State
region. In other surveys in South Africa a total of 18
species, belonging to six genera, have been found
on dogs. In the Grahamstown region, Eastern Cape
Province, Horak et al. (1987¢) collected 14 species
from dogs, with H. leachithe most prevalent followed
by R. simus. At the Veterinary Academic Hospital,
Onderstepoort, ten species were collected from dogs
diagnosed with Babesia canis infection, and the most
prevalent species was H. leachi followed by R.
sanguineus (Horak 1995). Six species were collected
from dogs belonging to clients of the Animal Hospi-
tal of the Faculty of Veterinary Science, Medical Uni-
versity of Southern Africa or of the Outreach Clinic
of this Faculty at Maboloka, North West Province
(Bryson et al. 2000). The most prevalent species was
R. sanguineus followed by H. leachi. Dogs belong-
ing to people in rural communities in north-eastern
KwaZulu-Natal harboured seven tick species of
which nymphs of Amblyomma hebraeum and adults
of H. leachi and R. simus were the most numerous
(Horak et al. 2001). In the latter survey and in that
conducted near Grahamstown no R. sanguineus was
collected. Ticks other than R. sanguineus and H.
leachi collected in the present study can be consid-
ered incidental infestations.

The various species encountered on the dogs sur-
veyed in the central Free State region in the present
study are discussed below.

Amblyomma marmoreum

This tick is endemic to southern Africa and is widely
distributed in South Africa (Theiler & Salisbury 1959;
Walker & Olwage 1987). It is a three-host species
(Norval 1975) and the adults are specific parasites
of reptiles, particularly tortoises and some of the
larger snakes and lizards (Walker 1991). Its imma-
ture stages have been found on domestic and wild
herbivores and carnivores and on scrub hares (Le-
pus saxatilis) and helmeted guineafowls (Numida
meleagris) (Horak, Maclvor, Petney & De Vos 1987b;
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Horak et al. 1987c¢; Horak, Braack, Fourie & Walker
2000). In the present study only nymphs were col-
lected and these were probably acquired when the
dogs were hunting or minding cattle with their own-
ers.

Boophilus decoloratus

This is a one-host tick that prefers domestic cattle,
large wild ruminants and domestic and wild equids
as hosts (Mason & Norval 1980; Walker 1991). It has
also been collected in small numbers from domes-
tic dogs (Goldsmid 1963; Horak 1995). Its distribu-
tion is generally limited to areas with an annual rain-
fall exceeding 380 mm and it is widespread in the
north and east as well as in the southern coastal
regions of South Africa (Howell, Walker & Nevill
1983). The sympatry of dogs and cattle in Batho,
Botshabelo and Thaba Nchu probably enhances the
likelihood of infestation.

Boophilus decoloratus was also collected from dogs
at the SPCA. This was unexpected because of the
brick and mortar structure of the facility as opposed
to the natural grassland and savanna habitat pre-
ferred by the tick (Howell et al. 1983). However, the
buildings are surrounded by veld and, besides dogs,
there are other resident animals on site, including
horses, which could serve as a source of infestation.
In addition many of the dogs at the SPCA come from
resource-limited environments such as Batho, where
infestation may be acquired from cattle. Although
dogs are dipped upon arrival at the SPCA it is pos-
sible that the acaricide was ineffective or that some
of the dogs were inadvertently not dipped.

Haemaphysalis leachi

Adult H. leachi is a common parasite of domestic
dogs, but is equally prevalent on jackals and the
larger wild felids (Norval 1984; Horak et al. 2000). Its
immature stages infest rodents (Norval 1984), but
have also been collected from dogs (Horak 1995).
In the present study fairly heavy burdens of larvae,
nymphs and adults were found on a dog in one of
the more affluent localities, confirming the latter ob-
servation. The majority of H. leachi collected at the
SPCA attached to the back and neck of the dogs. Ac-
cording to Howell et al. (1983) they feed chiefly on
the head and shoulders, but can be found on other
parts of the body in heavy infestations.

Haemaphysalis leachi prefers higher rainfall and
does not occur in desert or semi-desert (Theiler
1962; Howell et al. 1983). However, it has been sug-
gested that the distribution of H. leachi is affected
more by the availability of rodent and carnivore hosts
than by climate (Norval 1984). A paucity of rodents
at a locality can result in low numbers of adult ticks,
as was probably the case in the present study and
in the study conducted by Bryson et al. (2000) on

dogs owned by members of the densely populated
urban community of Garankuwa, North West Prov-
ince. The tick’s distribution in many parts of South
Africa is still unknown.

Most H. leachi recovered during the current study
were collected at the SPCA. The kennels are situ-
ated next to open veld and it is possible that nymphs
were brought in on rodents that had been attracted
to the dog food in the kennels and that some
immatures also developed on the dogs themselves.
At Botshabelo and Thaba Nchu dogs may wander or
accompany their owners into the veld, and are hence
likely to become infested.

Because few ticks were collected from the dogs dur-
ing this study, and then at a variety of localities, it was
not possible to accurately determine the seasonal
occurrence of H. leachi in the central Free State re-
gion. The results obtained do, however, suggest that
these ticks are most abundant during spring and
early summer (September to November). In Nigeria,
in the northern hemisphere, most H. leachi were
collected from dogs during February and March
{Dipeolu 1975). On smallholdings in the Eastern
Cape Province, South Africa, the largest numbers of
adult H. leachi were present on dogs from June to
February (Horak et al. 1987¢). In contrast, the great-
est numbers were collected from dogs belonging to
people in rural communities in north-eastern Kwa-
Zulu-Natal during the period January to April (Horak
et al. 2001). This suggests that considerable varia-
tion in the seasonality of H. leachi occurs in the dif-
ferent geographic regions of South Africa.

Hyalomma truncatum

Adults of this tick feed on a variety of large domestic
and wild ungulates (Norval 1982). They also some-
times infest dogs (Norval 1982; Horak 1995) and
large necrotic lesions may develop at the attachment
sites on these animals (Burr 1983). The immature
stages prefer scrub hares as hosts, and will also in-
fest rodents (Horak & Maclvor 1987). Although it is
widely distributed in South Africa, particularly in the
drier western regions (Howell et al. 1983), only two
ticks were collected during the present study. Dogs
on farms and smallholdings are, however, frequently
infested by Hyalomma spp. (Fourie 2000, unpub-
lished data).

Ixodes rubicundus

This tick is colloquially known as the Karoo paraly-
sis tick because of the toxicosis it can cause which
results in generalised paralysis in a variety of domes-
tic and wild ungulates (Howell et al. 1983). Its hosts
include sheep, goats and cattle, and wild animals
such as caracals (Caracal caracal), mountain reed-
buck (Redunca fulvorufula) and eland ( Taurotragus
oryx) (Stampa 1959; Howeli ef al. 1983; Horak,
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Moolman & Fourie 1987a; Fourie & Horak 1991). It
is a three-host tick and rock elephant shrews (Ele-
phantulus myurus) and Smith’s red rock rabbits (Pro-
nolagus rupestris) are the preferred hosts of the im-
mature stages (Stampa 1959; Horak et al. 19873;
Fourie, Horak & Van den Heever 1992). The tick’s
distribution is largely confined to hilly or mountain-
ous terrain in the west and south of the country in
regions with Karoo or Karoo-like vegetation (Howell
et al. 1983; Spickett & Heyne 1988). Only seven ticks
were collected during the present survey and then
only at Batho where the terrain is hilly.

Otbious megnini

This argasid tick was originally introduced into South
Africa from Mexico (Theiler 1962). The larvae and
nymphs parasitize the ear canals of cattle, sheep,
goats and horses, while pigs, cats, rabbits and hu-
mans can also be infested (Jagannath & Lokesh
1989). It prefers semi-arid, high-lying regions and is
apparently always associated with man-made stone
or brick structures (Theiler & Salisbury 1958; Howell
et al. 1983).

Rhipicephalus evertsi evertsi

A variety of animals including cattle, sheep, goats
and horses serve as hosts for this tick (Walker 1991;
Walker et al. 2000). It is a two-host species and all
parasitic stages frequently feed on the same host.
With the exception of the arid western regions it is
present throughout South Africa (Walker et al. 2000).
Only two ticks were collected in the present study.

Rhipicephalus follis and Rhipicephalus gertrudae

Both these ticks have previously been referred to as
R. capensis and the adults prefer large herbivores
as hosts, but have been collected from domestic
dogs and from wild carnivores (Walker et al. 2000).
Rhipicephalus follis is present in the east and south
and R. gertrudae in the central and south-western re-
gions of South Africa (Walker et al. 2000). Only two
R. follis and 112 R. gertrudae were coliected during
the present study, and then only in Botshabelo. Both
species have also been recorded on cattle in Botsha-
belo (Dreyer, Fourie & Kok 1998).

Rhipicephalus sanguineus

Rhipicephalus sanguineus has probably the most
widespread distribution of all ticks that infest dogs
(Hoogstraal 1956; Walker et al. 2000). It inhabits both
wet and arid, tropical and sub-tropical regions world-
wide, but has a predilection for warm habitats. Accor-
ding to Heath (1974) an environmental temperature
below 7 °C is probably unsuitable for R. sanguineus.
This, however, is contrary to the findings of the
present study where, during July 1995, a mean mini-
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mum temperature of —=3.6 °C was recorded and yet
ticks were still present on the dogs. The exact distri-
bution of R. sanguineus in South Africa has, how-
ever, never been determined, but it is apparently less
common in the drier areas (Theiler 1962). However,
this could be due to the sparseness of humans and
their habitations as well as dogs in these regions.

It is a three-host tick and all stages of development
prefer domestic dogs (Walker et al. 2000). In the
present study R. sanguineus was found mostly on
the back (29%), on the ears (19 %), and the neck (19
%) with few ticks in the tail region. Horak (1982) re-
corded most adult ticks on the neck (29.7 %), ears
(19.3 %) and the shoulders (17.2 %) of kennelled
dogs in Pretoria North, Gauteng Province, South
Africa. However, the definition of back, shoulders and
abdomen between the present and Horak’s study
differ considerably. Howell et al. (1983), on the other
hand, state that adults are usually found on the ears,
neck and between the toes, but that in heavy infes-
tations ticks may attach almost anywhere.
Mumcuoglu, Burgan, loffe-Uspensky & Manor (1993)
reported that most R. sanguineus are found on the
ears and abdomen of dogs in the Negev Desert, Is-
rael, findings that are in agreement with those of
Koch (1982) in the United States of America. These
differences suggest that there are other factors in-
volved which have an influence on the tick’s preferred
sites of attachment, as can be seen from the obser-
vations on long and short-haired dogs in the present
study. Mumcuoglu et al. (1993) speculate that the
reason for the head being a predilection site is that
self-grooming of this region is difficult. The smaller
number of ticks found on the tail is possibly due to
the fact that dogs can effectively groom this region.

In the Northern Hemisphere R. sanguineus favours
the warmer months from March to September. Adult
ticks do, however, occur throughout the year al-
though numbers are generally lower during the
colder winter months (Amin & Madbouly 1973;
Dipeolu 1975; Mumcuogiu et al. 1993). In the present
study and that conducted in Pretoria North, South
Africa (Horak 1982), adult R. sanguineus was also
most abundant during the summer months with small
numbers present on dogs during winter. Burdens of
R. sanguineus were particularly large on dogs in
Botshabelo during January, February and April 1996
and in Thaba Nchu during January and February.
The lack of tick control on dogs in these iocalities
probably contributed to these high burdens. Dog
owners in the more affluent communities tend to
control ticks on a regular basis, resulting in lower
burdens.

Although the numbers of adult ticks during winter
were low in all localities, the fact that they never
reached zero implies that diapause is not a dominant
feature in the life cycle of this species. In Pretoria
North Horak (1982) found that engorged nymphs that
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detached during the late summer and the winter
months only moulted to adults during the following
spring resulting in a sudden rise in adult tick burdens.
A similar phenomenon could have occurred in the
present study accounting for the rapid rise in the
number of adult ticks collected from the dogs during
August or September.

Rhipicephalus sanguineus transmits Ehrlichia canis,
the causative organism of canine ehrlichiosis (Howell
et al. 1983). This disease is prevalent at localities in
South Africa where R. sanguineus is the dominant
tick species on dogs, whereas Babesa canis, the
causative organism of canine babesiosis, is preva-
lent where its vector in South Africa, namely H.
leachi, is the dominant species (Horak 1995; Bryson
et al. 2000).

Rhipicephalus warburtoni

This tick, which has only recently been described,
was previously referred to as a Rhipicephalus pra-
vus-like tick or a Rhipicephalus punctatus-like tick,
and as R. punctatus (Walker et al. 2000). The pre-
ferred hosts of the adults are cattle, sheep, goats and
hares, while the immature stages prefer rock el-
ephant shrews, which are found in areas with rocky
outcrops and hills (Du Toit 1993; Walker et al. 2000).
Only six ticks were recovered from the dogs in this
study and then only in Batho, which is situated in hilly
terrain, thus explaining the presence of the tick.
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