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ABSTRACT 

HORAK, I.G., SPICKETT, A.M., BRAACK, L.E.O. & PENZHORN, B.L. 1993. Parasites of domestic and 
wild animals in South Africa. XXXII. Ixodid ticks on scrub hares in the Transvaal. Onderstepoort Journal 
of Veterinary Research, 60:163- 174 

A total of 264 scrub hares (Lepus saxatilis) were examined for ixodid ticks at various localities in the 
Kruger National Park, eastern Transvaal Lowveld. Thirteen tick species were recovered from these hares. 
The seasonal abundances of the immature stages of Amblyomma hebraeum, Amblyomma marmoreum, 
Hyalomma truncatum, Rhipicephalus appendiculatus, Rhipicephalus evertsi evertsi, Rhipicephalus simus 
and Rhipicephalus zambeziensis and all stages of a Rhipicephalus sp. (near R. pravus) were determined. 

Three scrub hares, examined in the north-western Transvaal Bushveld, were infested with five ixodid tick 
species. Ten hares examined in the eastern Transvaal Highveld harboured three species. 

A total of 15 ixodid tick species were recovered from the scrub hares examined in the three regions of 
the Transvaal. No haematozoa were found in blood smears made from the hares examined in the south­
ern region of the Kruger National Park. 

INTRODUCTION 

The ixodid tick species infesting hares in South 
Africa have been recorded in several studies (Horak 
& Knight 1986; Horak, Sheppey, Knight & Beuthin 
1986; Rechav 1986; Horak & Maclvor 1987; Rechav, 
Zeederberg & Zeller 1987; Horak & Fourie 1991 ; 
Horak, Fourie, Novellie & Williams 1991 a). These 
surveys indicated that scrub hares (Lepus saxatilis) 
are good hosts of the immature stages of Amblyom-
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ma hebraeum, Amblyomma marmoreum, Hyalomma 
marginatum rufipes, Hyalomma marginatum turani­
cum, Hyalomma truncatum, Rhipicephalus appendi­
culatus, Rhipicephalus evertsi evertsi and Rhipi­
cephalus glabroscutatum. In addition, they are good 
hosts of all stages of Ixodes pilosus, Rhipicephalus 
nitens, Rhipicephalus oculatus and Rhipicephalus 
punctatus, as well as the adults of a Rhipicephalus 
sp. (near R. oculatus). The seasonal abundances of 
these ticks on the scrub hares were also deter­
mined. With the exception of the survey conducted 
by Rechav et at. (1987), which was carried out in 
the south-western Transvaal, the other South Afri­
can studies were done in the Cape Province and in 
the Orange Free State. 

Scrub hares may serve as reservoir hosts of the 
virus of Crimean-Congo haemorrhagic fever (Hoog­
straal1979; Swanepoel, Struthers, Shepherd, McGil­
livray, Nel & Jupp 1983). Furthermore, they are the 
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preferred hosts of the immature stages of the three 
Hyalomma ticks present in South Africa (Horak & 
Maclvor 1987; Rechav et a/. 1987; Horak & Fourie 
1991). The virus has been isolated from two of these 
ticks, namely H. marginatum rufipes and H. trunca­
tum. Hyalomma marginatum rufipes has also been 
proven to be a vector of the virus (Swanepoel eta/. 
1983). The hares are therefore vitally important in 
the epidemiology of the disease. 

It has recently been shown that scrub hares can be 
infected experimentally with Cowdria ruminantium, 
the causative organism of heartwater in cattle, sheep 
and goats, by intravenous injection of infected sheep 
blood (Bezuidenhout 1988). At the same time it was 
demonstrated that A. hebraeum larvae, placed on 
one of these hares 7-9 d later, picked up the in­
fection and transmitted it to sheep during the nymph­
al and adult stage (Bezuidenhout 1988). As scrub 
hares are good hosts of the immature stages of A. 
hebraeum and A. marmoreum (Horak & Fourie 
1991 )-both of which are proven experimental vec­
tors of C. ruminantium (Bezuidenhout 1987)-the 
hares could potentially play a role in the epidemiol­
ogy of this important stock disease. 

The present paper records the presence and sea­
sonal abundance of ixodid ticks on scrub hares at 
various localities in the Transvaal, and compares 
these with the results of surveys conducted else­
where in South Africa. 

MATERIALS AND METHODS 

Survey animals 

A total of 277 scrub hares were examined-264 
from the Kruger National Park (KNP), three from the 
north-western Transvaal bushveld, and ten from the 
eastern Transvaal Highveld. They were shot at 
night, using a spotlight and a single-shot, small­
calibre rifle or a .410 shotgun. An attempt was 
made to shoot only adult animals, but this was not 
always possible. 

Tick recovery 

The hares were processed for tick recovery as de­
scribed by Horak et a/. (1986) and Horak & Fourie 
(1991 ). The ticks were identified and counted under 
a stereoscopic microscope, and the length of the 
idiosoma of maturing females was measured. The 
minimum length assigned to each species is that 
length which we estimate the maturing female tick 
would reach 24 h before detaching. 

Non-ixodid arthropod parasites recovered from the 
hares, as well as the helminths recovered from 
many of the animals and the morphometric meas­
urements of the hares in the south of the KNP, will 
be reported separately. 
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Thin blood smears were made from all the hares 
shot in the south of the KNP. These were fixed in 
methanol, stained with 10% Giemsa stain, and 
examined for haematozoa under oil immersion at 
1000 x magnification. At least 50 fields were exam­
ined on each smear. 

Climate 

Monthly mean maximum and minimum temperatures 
and the total monthly rainfall were recorded at Sku­
kuza, KNP. 

SURVEY LOCALITIES AND RESULTS 

Kruger National Park (KNP) 

This nature reserve, which is about two million ha in 
extent, is situated in the north-eastern Transvaal 
Lowveld along the South African border with Mo­
zambique. The localities at which the various sur­
veys were done are listed from north to south. 

Pafuri (23°27'S, 31 °19'E) 

Three scrub hares were shot between February and 
April 1990 in this region in the far north-east of the 
KNP. The vegetation here is classified as Mixed 
Bushveld (Acocks 1988) and the landscape describ­
ed as Limpopo/Levubu Floodplains by Gertenbach 
(1983) . The species and numbers of ixodid ticks 
recovered from these hares are summarized in Ta­
ble 1. They were infested with seven tick species, 
of which the immature stages of H. truncatum were 
the most numerous. 

Shingwedzi (23°07'S, 31 °26'E) 

The vegetation in this northern section of the KNP 
is classified as Mopani Veld (Acocks 1988) and the 
landscape described by Gertenbach (1983) as Allu­
vial Plains with Sa/vadora angustifolia tree-savanna. 
A total of 18 scrub hares were shot in groups of 
three at 2-monthly intervals from June 1989 to April 
1990, within a 5-km radius of the Shingwedzi rest 
camp. The ticks recovered from these hares and 
the seasonal abundances of H. truncatum and a 
Rhipicephalus sp. (near R. pravus), are presented 
in Table 2 and Fig. 1, respectively. 

A total of six tick species were recovered from the 
hares, of which the Rhipicephalus sp. (near R. pra­
vus) was the most numerous. (We have assumed 
that the immature stages which we recovered , and 
which resemble the immature stages of R. punc­
tatus, belong to the former tick.) The largest num­
bers of larvae were recovered during June, and the 
largest numbers of nymphs during June and Au­
gust. Adults were always present, but few were re­
covered in April. H. truncatum is a two-host tick, 
and the greatest numbers of larvae and nymphs 
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TABLE 1 Ixodid ticks recovered from three scrub hares examined near Pafuri in the far north-east of the Kruger National Park 

Total numbers recovered No. of 
Tick species hares 

Larvae Nymphs Males Females Total infested 

Amblyomma hebraeum 1 3 0 0 4 3 
Hyalomma truncatum 178 101 0 0 279 2 
Rhipicephalus appendiculatus 0 1 0 0 1 1 
Rhipicephalus evertsi evertsi 0 3 0 0 3 2 
Rhipicephalus kochi 5 1 4 3 13 2 
Rhipicephalus sp. (near R. pravus) 4 0 11 5 (1) 20 1 
Rhipicephalus zambeziensis 2 1 0 0 3 2 

( ) = Number of maturing female ticks, i.e. idiosoma of R. kochi and of Rhipicephalus sp. (near R. pravus) > 5,5 mm in length 

TABLE 2 Ixodid ticks recovered from 18 scrub hares from near Shingwedzi in the north of the Kruger National Park 

Total numbers recovered No. of 
Tick species hares 

Larvae Nymphs Males Females Total infested 

Amblyomma hebraeum 3 51 0 0 54 13 
Amblyomma marmoreum 0 2 0 0 2 2 
Hyalomma truncatum 222 169 0 0 391 15 
Rhipicephalus evertsi evertsi 2 6 0 0 8 5 
Rhipicephalus sp. (near R. pravus) 713 125 163 48 (8) 1 049 18 
Rhipicephalus zambeziensis 17 20 0 0 37 6 

) = Number of maturing female ticks, i.e. idiosoma of Rhipicephalus sp. (near R. pravus) > 5,5 mm in length 
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FIG. 1 The seasonal abundance of (A) Hyalomma truncatum and (B) Rhipicephalus sp. (near R. pravus) on scrub hares around Shing­
wedzi, Kruger National Park 

were present from June to October 1989 and during 
April 1990. 

Skukuza (24°58'8, 31 °36'E) 

This camp is situated in the south of the KNP in a 
landscape zone described as Thickets of the Sabie 
and Crocodile Rivers (Gertenbach 1983), and clas-

sified as Lowveld by Acocks (1988). At about 
monthly intervals for a period of 4 years (from Au­
gust 1988 to July 1992), sets of five scrub hares 
were shot within a 25-km radius of Skukuza. A total 
of 240 hares were collected in this way. The spe­
cies and numbers of ticks collected from these 
hares are summarized in Table 3. 
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TABLE 3 Ixodid ticks recovered from 240 scrub hares from near Skukuza in the south of the Kruger National Park 

Total numbers recovered No. of 
Tick species hares 

Larvae Nymphs Males Females• Total infested 

Amblyomma hebraeum 2 354 2 497 0 1 4 852 236 
Amblyomma marmoreum 522 250 0 0 772 149 
Boophilus decoloratus 22 0 3 0 25 10 
Haemaphysalis leachi 74 16 1 0 91 21 
Haemaphysalis sp. 8 5 0 0 13 2 
Hyalomma truncatum 23 421 7 064 0 0 30 485 188 
Rhipicephalus appendiculatus 35 76 0 0 111 37 
Rhipicephalus evertsi evertsi 2 033 2 003 1 0 4 037 199 
Rhipicephalus sp. (near R. pravus) 0 3 17 2 22 10 
Rhipicephalus simus 342 38 0 0 380 39 
Rhipicephalus turanicus 0 0 1 3 4 4 
Rhipicephalus zambeziensis 7 864 4 541 3 1 12 409 166 

• No maturing female ticks were recovered 
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FIG. 2 Mean total numbers of ticks of all species recovered at 
monthly intervals from scrub hares around Skukuza, Kru­
ger National Park from August 1988 to July 1992 

The hares harboured 12 ixodid tick species, of 
which the immature stages of H. truncatum and 
Rhipicephalus zambeziensis were the most abun­
dant, and A. hebraeum and R. evertsi evertsi the 
most prevalent. 

The mean total numbers of ticks of all species re­
covered from the hares at monthly intervals during 
the survey period are shown graphically in Fig. 2. 
The maximum and minimum atmospheric tempera­
tures and the total monthly rainfall at Skukuza are 
recorded in Fig. 3. 

Significantly fewer ticks were recovered during the 
period August 1988 to July 1989 than during the 
corresponding period in 1990/91 (Wilcoxon T = 1 0; 
P = 0,05). Significantly more ticks were recovered 
during these periods in 1989/90 and 1990/91 than 
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FIG. 3 Mean monthly maximum and minimum atmospheric tem­
perature and total monthly rainfall at Skukuza, Kruger 
National Park from August 1988 to July 1992 

during the corresponding period in 1991/92 (t = 
0,997; t = 4,391; p = 0,05) . 

Comment: The low rainfall experienced during the 
1991 /92 season (Fig. 3) could have been responsi­
ble for the lower total numbers of ticks recovered 
during this period. The highest mean total numbers 
of ticks were recovered during May and June of 
each year, corresponding to the peak seasonal abun­
dance of the two main species collected- H. trun­
catum and R. zambeziensis . These peaks occurred 
during periods in which the lowest minimum and 
maximum temperatures and rainfall were recorded . 
However, detailed analysis of climatic parameters is 
beyond the scope of this paper. 

The seasonal abundances of A. hebraeum, A. mar­
moreum, H. truncatum, R. appendiculatus, R. evertsi 
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evertsi, Rhipicephalus simus and R. zambeziensis 
on the hares are illustrated in Fig. 4 and 5. 

No clear pattern of seasonal abundance for A. he­
braeum or R. evertsi evertsi, which is a two-host tick, 
was evident. The larvae of A. marmoreum were gen­
erally present from January to July, August or Sep­
tember, while no clear pattern of seasonal abun­
dance was evident for the nymphs. The larvae and 
nymphs of H. truncatum were most numerous from 
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tum on scrub hares around Skukuza, Kruger National 
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May to October. The nymphs of R. appendiculatus 
were usually present during the period June to Sep­
tember or October. With some exceptions, the larvae 
of R. simus were present during the months March 
to October, and the nymphs during the months Au­
gust to October. The greatest numbers of R. zambe­
ziensis larvae were recovered during the period May 
to July, and nymphs during the period August to Oc­
tober. 

No haematozoa were found in blood smears from 
hares collected near Skukuza. 

Pretoriuskop (25°1 O'S, 31 °16'E) 

The vegetation surrounding this camp, which is lo­
cated in the south-west of the KNP, is classified as 
Lowveld Sour Bushveld and Lowveld (Acocks 1988), 
and the landscape described as Lowveld Sour Bush­
veld of Pretoriuskop (Gertenbach 1983). During June 
1989 three scrub hares were shot within a radius of 
6 km of Pretoriuskop. The numbers of ticks recover­
ed from these animals are summarized in Table 4. 

Seven tick species were recovered from the hares, 
of which R. appendiculatus was the most numerous. 

No haematozoa were found in blood smears from 
the hares collected at Pretoriuskop. 

Eastern Transvaal Highveld 

Ermelo (26°32'S, 29°59'E) 

Ten scrub hares were shot during June 1989 on three 
farms to the west of this town. Acocks (1988) has 
classified the vegetation of this region as Themeda 
Veld (Turf Highveld). The tick species and numbers 
harboured by the hares are summarized in Table 5. 

A total of three tick species were recovered, of which 
the immature stages of R. evertsi evertsi were the 
most abundant. 

North-western Transvaal 

Marken (23°35'S, 28°21 'E) 

The farm "Mooimeisiesfontein" lies about 10 km to 
the south of the town Marken. The vegetation is clas­
sified as Mixed Bushveld (Acocks 1988). Three scrub 
hares were shot on the farm during November 1988. 
The numbers of ticks recovered from these animals 
are summarized in Table 6. 

The hares were infested with five ixodid tick species, 
of which a Rhipicephalus sp. (near R. pravus) was 
the most numerous. 

DISCUSSION 

Horak & Fourie (1991) listed 13 ixodid ticks for which 
they considered the scrub hare to be a good, pre-

168 

ferred or definitive host. To that list can be added the 
immature stages of H. marginatum turanicum, for 
which hares in the Mountain Zebra National Park are 
the preferred hosts (Horak eta/. 1991 a), and the im­
mature stages of R. zambeziensis, for which hares 
in the present study were good hosts. Two of the 
three hares examined near Pafuri were infested with 
both immature and adult Rhipicephalus kochi (Table 
1 ), and scrub hares may yet prove to be good hosts 
of this tick. With the exception of the animals at 
Pretoriuskop and Ermelo, hares at each locality were 
infested with immature and adult ticks of the Rhipi­
cephalus sp. (near R. pravus) , and appear to be a 
preferred host of this tick. Although only four hares 
in the present survey were infested with adults of R. 
turanicus (Table 3), further studies may indicate that 
they are good hosts of this tick. In their ecological 
observations on R. turanicus, Pegram, Clifford, Walker 
& Keirans (1987a) record more collections from hares 
(Lepus spp.) than from any other wild hosts. 

Horak & Fourie (1991) stated that, in all, 25 ixodid 
tick species had been recovered from scrub hares 
in recent surveys in South Africa. The present study 
has added Boophilus deco/oratus, the immature 
stages of an unidentified Haemaphysalis sp. and an 
Ixodes sp. which all should be considered accidental 
infestations, as well as R. kochi, Rhipicephalus sp. 
(near R. pravus), R. turanicus and R. zambeziensis. 
The number of tick species identified to specific or 
subspecific level on the scrub hares in these studies 
now totals 28, with the immature stages of a further 
four identified only to generic level. However, scrub 
hares probably serve as hosts of the immature 
stages of several more of the 83 species of ixodid 
ticks listed by Walker (1991) as occurring in South 
Africa. The widespread distribution of the hares and 
their preference for scrub-type vegetation, combined 
with their persistence in agriculturally developed areas 
(Skinner & Smithers 1990), ensure that their habitat 
overlaps those of most of the ticks occurring on do­
mestic livestock and wild animals in this country. 

Although scrub hares may harbour large tick bur­
dens, it would appear that, with the exception of the 
Hyalomma spp., they suffer little irritation from the 
ticks. At the height of the immature Hyalomma spp. 
infestations, in mid-winter, the necks of hares, where 
these ticks attach, are frequently nearly hairless, pre­
sumably because of continuous scratching. 

Amblyomma hebraeum 

The distribution area of this tick in the Transvaal lies 
roughly north and west of the Highveld region of this 
province (Howell, Walker & Nevill 1978). With the ex­
ception of the hares examined near Ermelo in the 
Highveld, a total of 257 of the 267 animals examined 
at all the other localities were infested with the 
immature stages of A. hebraeum. One animal 
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TABLE 4 Ixodid ticks recovered from three scrub hares from near Pretoriuskop in the south-east of the Kruger National Park 

Total numbers recovered No. of 
Tick species hares 

Larvae Nymphs Males Females Total infested 

Amblyomma hebraeum 39 44 0 0 83 3 
Amblyomma marmoreum 34 1 0 0 35 2 
Hyalomma truncatum 46 11 0 0 57 2 
Rhipicephalus appendiculatus 91 32 0 0 123 3 
Rhipicephalus evertsi evertsi 8 1 0 0 9 2 
Rhipicephalus simus 6 4 0 0 10 2 
Rhipicephalus zambeziensis 4 0 0 0 4 1 

TABLE 5 Ixodid ticks recovered from ten scrub hares on three farms near Ermelo, eastern Transvaal Highveld 

Total numbers recovered No. of 
Tick species hares 

Larvae Nymphs Males Females Total infested 

Hyalomma marginatum rufipes 1 7 0 0 8 5 
Ixodes sp. 4 0 0 0 4 1 
Rhipicephalus evertsi evertsi 73 69 0 0 142 9 

TABLE 6 Ixodid ticks recovered from three scrub hares on a farm near Marken, north-western Transvaal 

Total numbers recovered No. of 
Tick species hares 

Larvae Nymphs Males Females Total infested 

Amblyomma hebraeum 18 3 0 0 21 2 
Hyalomma marginatum rufipes 2 5 0 0 7 2 
Hyalomma truncatum 15 47 0 0 62 2 
Rhipicephalus evertsi evertsi 4 42 0 0 46 3 
Rhipicephalus sp. (near R. pravus) 34 10 100 31 (12) 175 3 

( ) = Number of maturing female ticks, i.e. idiosoma of Rhipicephalus sp. (near R. pravus) > 5,5 mm in length 

examined near Skukuza was also infested with an 
adult tick, but this must be considered an accidental 
infestation. The preferred hosts of the adults are 
very large herbivores such as cattle, eland, buffa­
loes, giraffes and rhinoceroses. The immature stages 
can be found in large numbers on these animals, as 
well as on a variety of smaller mammal species and 
helmeted guineafowls (Theiler 1962; Horak, Mac­
lvor, Petney & DeVos 1987a). 

The ratio of larvae to nymphs on 42 scrub hares 
shot at about monthly intervals in the Andries Vos­
loo Kudu Reserve in the eastern Cape Province was 
3,05:1 (Horak & Fourie 1991). The mean burdens of 
these hares were 46,4 larvae and 15,2 nymphs. In 
the Skukuza region in the present survey the mean 

burdens were 9,8 larvae and 10,4 nymphs, with a 
ratio of 0,94:1. The higher burdens of the hares in 
the eastern Cape are possibly a reflection of the 
higher overall stocking density in that reserve than in 
the Kruger National Park (Horak, Boomker, Spickett 
& DeVos 1992b). The high ratio of nymphs to larvae 
compared to that on other animals, indicates that 
hares are better hosts of the former than the latter 
stage of development (Horak et at. 1987a). 

During the same 25 months in which the first 125 
scrub hares were examined in the Skukuza region of 
the KNP, 118 helmeted guineafowls were similarly ex­
amined for ticks in the southern part of the KNP 
(Horak, Spickett, Braack & Williams 1991 b). These 
birds harboured mean burdens of 184,9 larvae and 
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16,7 nymphs of A. hebraeum. This represents a ratio 
of 11,1 :1 , indicating a preference of larvae for guin­
eafowls. 

No pattern of seasonal abundance could be dis­
cerned on the scrub hares in the KNP. This is in 
agreement with the findings of Horak eta/. {1991 b) , 
Horak eta/. (1992b) and Spickett, Horak, Van Nie­
kerk & Braack {1992) on helmeted guineafowls, ku­
dus and on the vegetation in the KNP. 

Amblyomma marmoreum 

This tick is more widely distributed in South Africa 
than is A. hebraeum (Walker 1991 ). Large numbers 
of adults and immatures may be found on one of its 
preferred hosts, the mountain tortoise (Dower, Pet­
ney & Horak 1988). Warm-blooded animals are sel­
dom infested with adults, and never harbour the 
same numbers of immature stages of A. marmoreum 
as they do of A. hebraeum where the habitats of 
the ticks overlap (Horak et at. 1987a). 

The fact that no hares were infested at some local­
ities included in the present survey, possibly reflects 
either the small number of animals examined or the 
seasonality of the immature stages of the tick. 

A total of 149 (62, 1 %) of the 240 scrub hares exam­
ined around Skukuza were infested with A. marmo­
reum. The hares harboured mean burdens of 2,18 
larvae and 1 ,04 nymphs, with a ratio of 2,09:1. Of the 
118 helmeted guineafowls examined simultaneously 
with the first 125 scrub hares, 75,4% were infested, 
and the overall mean burdens consisted of 19,4 lar­
vae and 0,9 nymphs, with a ratio of 22,2:1 (Horak 
eta/. 1991 b). The guineafowls therefore appear to 
be better hosts of the larvae of this tick than are 
scrub hares. 

The presence of larvae on the hares during the first 
7-9 months of each year corresponds with the ob­
servations made on guineafowls and on the vege­
tation in the KNP (Horak eta/. 1991 b; Spickett eta/. 
1992). As in the case of the guineafowls, no pattern 
of seasonal abundance was evident for the nymphs. 

Boophilus decoloratus 

Although Boophilus sp. larvae have been recovered 
from scrub hares examined in the eastern and south­
western Cape Province and in the central Orange 
Free State, no specific diagnosis was made (Horak 
& Fourie 1991). Only B. decoloratus has been re­
covered in the KNP (Walker 1991 ). The scrub hares 
in the present survey harboured a total of three 
males and 22 larvae. No females or nymphs were 
recovered. We believe that these are accidental 
infestations and that the larvae would not complete 
their development on the hares. 

Despite the fact that this is a one-host tick, males 
that have fallen from a host are occasionally col-
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lected from the vegetation during drag-sampling 
(Horak & Spickett, unpublished data 1992). They 
are possibly questing for a second host. It is prob­
ably such males that were recovered from the hares 
examined around Skukuza, not adults that had 
matured on the hares from larvae. 

Haemaphysalis leachi /spinulosa 

We were unable to differentiate between the imma­
ture stages of these ticks and hence have consid­
ered them together. Both tick species occur wide­
spread in South Africa (Howell et a/. 1978; Horak, 
Jacot Guillarmod, Moolman & DeVos 1987b). Pres­
ent indications are that, provided the climate is not 
extreme, the existence of a satisfactory rodent and 
carnivore host complex will ensure the survival of 
the ticks (Norval 1984). 

Adult H. leachi prefer carnivores such as domestic 
dogs and cats and the larger wild canids and felids, 
while adult H. spinulosa prefer the small carnivores 
(Norval1984; Horak eta!. 1987b). However, Clif­
ford , Flux & Hoogstraal {1976) recorded a total of 
167 adults of the Haemaphysalis leachi group on 
397 hares they examined in Kenya. 

In South Africa Horak & Fourie (1991) recovered a 
single female of H. spinulosa from 189 scrub hares 
examined in the Cape Province and the Orange Free 
State. In the present survey we collected one male 
H. leachi from the 277 hares shot in the Transvaal. 
The immature stages of these ticks prefer rodents 
(Norval 1984; Hussein & Mustafa 1985; Fourie, Ho­
rak & Van Heerden 1992), but hares may also play 
a role (Table 3) (Clifford et at. 1976; Horak & Fourie 
1991). 

Hyalomma marginatum rufipes 

Except in the north-eastern Lowveld, this tick occurs 
throughout the Transvaal (Howell et at. 1978). Its 
absence on the hares in the KNP and its presence 
on those near Ermelo and Marken confirm this dis­
tribution pattern. 

Scrub hares and Cape hares are the preferred hosts 
of the immature stages, while ground-frequenting 
birds, including helmeted guineafowls, may also 
play a role (Rechav et a/. 1987; Horak & Fourie 
1991). Large animals such as cattle, zebras, eland 
and giraffes are the preferred hosts of the adults 
(Horak 1982; Rechav eta/. 1987; Horak, Anthonis­
sen, Krecek & Boomker 1992a) . 

Hyalomma truncatum 

This tick is found throughout the Transvaal , except 
for the Highveld, and possibly a small region in the 
south-west of the province (Howell eta/. 1978). Its 
absence on the hares from around Ermelo is in 
agreement with this distribution pattern . As for H. 
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marginatum rufipes, scrub hares and Cape hares are 
the preferred hosts of the immature stages (Rechav 
eta/. 1987; Horak & Fourie 1991 ). However, rodents 
may also be infested (Horak et a/. 1991 a) . Large 
animals such as cattle, eland, zebras and giraffes 
are the preferred hosts of the adults (Horak 1982; 
Rechav eta/. 1987; Horak eta/. 1991 a; Horak eta/. 
1992a). 

As this is a two-host tick, the larvae and nymphs are 
simultaneously present on the host. The 18 scrub 
hares examined at regular intervals at Shingwedzi 
in the north of the KNP harboured a total of 222 
larvae and 169 nymphs. This represents a ratio of 
1,31:1 and a successful translation of larvae to 
nymphs. The 240 scrub hares shot at monthly inter­
vals in the south of the KNP, where infestation levels 
were considerably higher, carried a total of 23 421 
larvae and 7064 nymphs. The ratio here was 3,32:1, 
indicating a considerable loss of nymphs, during or 
after the moult. The irritation caused by these large 
numbers of ticks possibly resulted in increased scrat­
ching by the hares, causing selectively greater loss 
of the larger nymphs. 

The fairly clearly defined period of maximum season­
al abundance of immatures on the hares from May 
to October, and their virtual absence from January 
to March, is an indication that probably only one life 
cycle per year is completed in the KNP. This differs 
from the findings of Rechav eta/. (1987) in the south­
western Transvaal and Horak & Fourie (1991) in the 
northern Cape Province. At both the latter locali­
ties the immature stages reached peak abundance 
during autumn or winter, and again during sum­
mer. 

Rhipicephalus appendiculatus 

The distribution of this tick in the Transvaal was 
illustrated by Howell et a/. (1978). To the west of 
Pretoria it is generally present north of latitude 
26°00'S; in the east it is present north and east of 
the eastern Transvaal Highveld. More recently, this 
distribution pattern has been modified to exclude the 
central and northern parts of the KNP, with the 
exception of a salient of bushveld extending into the 
northern portion of the Park at Pafuri (Walker 1991 ). 

The preferred hosts of all stages of development, but 
more particularly of the adults, are the larger mem­
bers of the Artiodactyla, both domestic and wild (Nor­
val, Walker & Colborne 1982). Although the smaller 
animals of this group will also harbour adult ticks, 
they are better hosts of the immature stages (Theiler 
1962; Norval eta/. 1982; Walker 1991 ). Lepus craw­
shayi in Kenya and L. saxatilis in South Africa are 
efficient hosts of the immature stages (Clifford eta/. 
1976; Horak & Fourie 1991). In the present study 
those scrub hares examined during the period April 
or May to October (the time of maximal immature 

abundance) proved to be an excellent indication of 
the presence or absence of the tick at a particular 
locality: 

• In the bushveld salient extending into the north of 
the KNP at Pafuri, R. appendiculatus was present 
(albeit on only one of three hares). 

• At Shingwedzi in the north of the KNP, but south 
of this salient, R. appendiculatus was absent. 

• At Skukuza in the south, where R. appendiculatus 
occurs in small numbers on the vegetation, but is 
dominated by R. zambeziensis (Horak, Spickett & 
Braack, unpublished data 1992), an identical pat­
tern was reflected on the scrub hares. 

• In the west, at Pretoriuskop, where the converse 
is true, the burdens of the hares confirmed this. 

• No ticks of this species were recovered from the 
hares examined on the Transvaal Highveld. 

• The hares examined in the north-western Trans­
vaal were shot outside the period of maximum 
abundance. 

As mentioned above, the Skukuza region of the KNP 
is not an ideal habitat for R. appendiculatus-a fact 
reflected by the small numbers of ticks and particu­
larly larvae of this species recovered from the hares 
examined here. Despite this, the nymphs were most 
numerous from July or August to September or Oc­
tober. This corresponds to the periods June to Octo­
ber on blue wildebeest, July to October on Burchell 's 
zebras, June to September on warthogs, July to 
September or November on kudus, and August or 
September to November or December observed on 
the vegetation in the KNP (Horak, De Vas & Brown 
1983b; Horak, De Vas & De Klerk 1984; Horak, 
Boomker, De Vas & Potgieter 1988; Horak et a/. 
1992b; Spickett et a/. 1992). In the eastern Cape 
Province the largest numbers of nymphs were 
present on scrub hares from May or June to October 
(Horak & Fourie 1991). 

According to Short & Norval (1981) the pattern of 
seasonal abundance of R. appendiculatus depends 
mainly on the period of activity of the adults. This in 
turn is regulated by the combined effects of humidity, 
temperature and the length of day. Horak et a/. 
(1992b) recorded peak adult activity on kudus in the 
KNPfrom February to May, while Rechav (1981) and 
Horak eta/. (1992a) recovered the largest numbers 
of adults on cattle and kudus in the eastern Cape 
Province from December to February. This would 
probably account for the earl ier nymphal activity on 
scrub hares in the latter region than in the KNP. 

Rhipicephalus evertsi evertsi 

The biographic distribution of this tick includes the 
whole of the Transvaal (Howell eta/. 1978). This pat­
tern was confirmed by the fact that scrub hares ex­
amined at each locality in the present survey were 
infested. 
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Although scrub hares and other hares never carry 
very large burdens of immature ticks, they must, be­
cause of the high proportion infested, be considered 
good hosts for these stages of development (Clifford 
eta/. 1976; Rechav eta/. 1987; Horak & Fourie 1991 ; 
Horak eta/. 1991 a) . The largest number of immature 
ticks recovered from a single hare in the present sur­
vey was 122 larvae and 44 nymphs. Large, wild her­
bivores such as zebras and eland are the preferred 
hosts for all stages of development (Horak et a/. 
1984; Horak et a/. 1991 a), while horses, donkeys 
and cattle probably fulfil this role amongst domestic 
stock (Norval 1981 ; Horak 1982). 

R. evertsi evertsi is a two-host tick, and the larvae 
and nymphs occur simultaneously on the host. The 
240 hares examined around Skukuza harboured a 
total of 2 033 larvae and 2 003 nymphs. The larva 
to nymph ratio of 1 ,01 :1 indicates successful transla­
tion with little loss from one stage to the next. 

Matson & Norval (1977) have suggested that this tick 
may complete several life cycles annually, an obser­
vation confirmed by the absence of seasonality in the 
occurrence of the immature stages on the scrub 
hares examined around Skukuza. Clifford et a/. 
(1976) found the percentage of Cape hares (Lepus 
capensis) infested with immature stages to decline 
on a cattle ranch in Kenya during the season of long 
rains. In the south-western Transvaal Rechav eta/. 
(1987) recorded a clear peak in the abundance of 
immature stages on Cape and scrub hares from 
spring to autumn. 

Rhipicephalus kochi 

In South Africa this tick has as yet been recorded 
only at Pafuri, while on the rest of the continent it is 
found south of the Equator in parts of eastern, cen­
tral and southern Africa (Clifford, Walker & Keirans 
1983). 

The recorded hosts of the nymphs are four-toed ele­
phant shrews, while those of the nymphs and prob­
ably also larvae, are kudus, nyalas and bushbuck 
(Clifford et a/. 1983; Horak, Potgieter, Walker, De 
Vos & Boomker 1983a). Scrub hares may now be 
added to this list. The adults have been recovered 
from hares, including scrub hares (Clifford et a/. 
1983) and from numerous artiodactylid hosts. 

Rhipicephalus sp. (near R. pravus) 

Walker (1991), who recently attempted to clarify the 
taxonomic status of Rhipicephalus punctatus in 
South Africa, included the western, northern and 
north-eastern Transvaal in its range of distribution. 
However, it would now appear that the tick occurring 
in these regions is not R. punctatus, but a related 
Rhipicephalus sp. (near R. pravus). Further taxo­
nomic studies are, therefore, necessary to clarify this 
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problem. In this connection an observation by War­
burton as long ago as 1912, concerning the genus 
Rhipicephalus , seems apposite: "The identification 
of species of Rhipicephalus is likely to give more 
trouble than that of any other genus of Ixodidae." 

One of the hares examined at Pafuri and all the 
hares from near Marken and around Shingwedzi 
were infested with this tick. Only a few from around 
Skukuza harboured ticks of this species, and these 
were all animals shot to the north of the rest camp. 

Adults, including engorging females, were found at­
tached to the ears of the hares examined at the vari­
ous localities. 

Horak & Fourie (1991) could not discern any clear 
pattern of seasonal abundance for R. punctatus on 
the scrub hares they examined in the central Orange 
Free State. They suggested that this might be due 
to the close association between the tick and the 
hare within the latter's form, where warmth and mois­
ture would be supplied by the hare. In the present 
study the only hares examined at regular intervals 
within the distribution range of the Rhipicephalus sp. 
(near R. pravus) were those at Shingwedzi. As in the 
case of R. punctatus on the hares in the Orange 
Free State, larvae were most numerous in June 
(Horak & Fourie 1991), while most nymphs were 
recovered in August. Except in April , adult ticks were 
always present in fairly substantial numbers. Large 
numbers of adult ticks were recovered from the three 
scrub hares examined in the north-western Trans­
vaal during November, but as no other hares were 
shot at this locality, no seasonal comparisons could 
be made. 

Rhipicephalus simus 

Theiler (1962) indicated that this species was pres­
ent in the western, central , north-eastern and eastern 
Transvaal. Only the hares examined around Skukuza 
and Pretoriuskop in the south and south-west of the 
KNP, respectively, were infested. 

The preferred hosts of the immature stages are ro­
dents (Norval & Mason 1981 ; Pegram, Walker, Clif­
ford & Keirans 1987b), but the present results show 
that hares may also play a minor role. In the KNP 
large, monogastric animals such as Burchell's ze­
bras, the larger carnivores and warthogs are the pre­
ferred hosts of the adults (Horak eta/. 1984, 1987a, 
1988). 

The recovery of larvae from the hares, mainly from 
March to October, and of nymphs, from August to 
October, is in keeping with the finding that the larg­
est adult burdens on warthogs in the southern KNP 
were from January to April (Horak eta/. 1988). This 
would also seem to indicate that only one life cycle 
per year is probable at this locality. 
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Rhipicephalus turanicus 

The taxonomic status of this tick and other ticks be­
longing to the Rhipicephalus sanguineus group has 
been clarified by Pegram eta/. (1987a) . Walker (1991) 
lists it as being present in scattered localities in the 
Transvaal. R. turanicus has a wide range of hosts, 
including hares, carnivores, ungulates and ground­
feeding birds (Walker 1991 ). The recovery of the tick 
from scrub hares at Skukuza, albeit in very low 
numbers, supports the host status of these animals. 

Rhipicephalus zambeziensis 

In South Africa this tick has to date been found only 
in the Transvaal, mainly on farms in the west of the 
province and in the northern and southern regions 
of the KNP in the east (Norval et a/. 1982). Within 
the southern regions of the KNP there are localities 
at which the distributions of R. zambeziensis and R. 
appendiculatus overlap, and others where one or the 
other is present nearly exclusively (Horak eta/. 1992b; 
Spickett eta/. 1992). We have been drag-sampling 
the vegetation around Skukuza for ticks at monthly 
intervals for the past four years and have recovered 
virtually only R. zambeziensis. The burdens of the 
hares from Skukuza examined over the same period 
mirror this finding. 

Apparently R. zambeziensis has the same host pre­
ferences as R. appendiculatus (Norval et a/. 1982; 
Horak eta/. 1983b, 1984, 1988, 1992b). Although 
the Cape hare, Lepus capensis, has previously been 
found to be infested (Norval eta/. 1982), the scrub 
hare is a new host record for the immature stages. 
Judging by the numbers of ticks recovered and the 
proportion of hares infested, it is an efficient host. 
The single adults recovered from some of the hares 
are probably accidental infestations and a reflection 
of the large numbers of ticks questing from the 
vegetation . 

On kudus examined over a 2-year period in a region 
of the KNP slightly west and south of Skukuza, in 
which R. zambeziensis and R. appendiculatus occur 
in approximately equal numbers, the largest numbers 
of R. zambeziensis larvae were present from April 
or May to August or September, and the largest 
numbers of nymphs from July to November or De­
cember (Horak eta/. 1992b). The seasonal abundan­
ces of R. zambeziensis larvae and nymphs on the 
scrub hares fall within these periods. 
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