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ABSTRACT 
HORAK, I. G. , FOURIE, L. J ., NOVELLIE, P. A . & WILLIAMS, E . J ., 1991. Parasites of 

domestic and wild animals in South Africa. XXVI. The mosaic of ixodid tick infestations on birds and 
mammals in the Mountain Zebra National Park. Onderstepoort Journal of Veterinary Research, 58, 
125-136 (1991). 

Sixteen SJ?ecies of ixodid ticks were collected over varying periods of time from 6 species of ground
frequenting btrds and 15 species of small and large mammals in the Mountain Zebra National Park, 
Karoo, Cape Province. Margaropus winthemi followed by Rhipicephalus glabroscutatum and Rhipice
phalus evertsi evertsi were the most abundant species. The host preferences of 14 tick species and the 
seasonal abundances of 13 species were determined. 

Small numbers of immature stages of only a few tick species were generally recovered from ground
frequenting birds, mice and rats. Amongst the slightly larger animals the smallest number of ticks and 
species were recovered from springhares and the largest numbers from scrub hares. Amongst the larger 
mammals, very few ticks were harboured by springbuck and black wildebeest, while heavy infestations 
of several species were encountered on Cape mountain zebras and eland. 

INTRODUCTION 

Studies on the ecology of ixodid ticks may involve 
a single tick species on a single host species 
(Sutherst, Wharton, Cook, Sutherland & Bourne, 
1979), or on a variety of hosts (Randolph, 1975a, b; 
Doube, 1974). These studies could also encompass 
several tick species on a single host species (Baker & 
Ducasse, 1967; Londt, Horak & De Villiers, 1979; 
Knight & Rechav, 1978; Horak, DeVos & Brown, 
1983), or on a number of host species in the same 
habitat (Rechav, 1982; Horak, Sheppey, Knight & 
Beuthin, 1986; Rechav, Zeederber~ & Zeller, 1987). 
The latter approach makes it posstble to determine 
the preferred hosts of the ticks as well as the contri
bution made by each host species towards the total 
tick population. 

Numerous tick species are found within the Moun
tain Zebra National Park (Young, Zumpt, Boom
ker, Penzhorn & Erasmus, 1973; Horak, Potgieter, 
Walker, DeVos & Boomker, 1983). This park also 
contains large numbers of bird and mammal species 
(Fourie, 1983). Several studies on the abundance 
and seasonality of a number of these tick species 
have already been published (Horak & Williams, 
1986; Horak & Fourie, 1986; Horak, Knight & De 
Vos, 1986; Horak, Moolman & Fourie, 1987; Horak 
& Maclvor, 1987; Maclvor & Horak, 1987). 

Some of the results presented in the latter publica
tions will be repeated to give a more complete 
picture of the pattern of tick infestation in the park. 
This paper describes the abundance of 16 ixodid tick 
species on 6 species of ground-frequenting birds and 
15 mammal species in the park. 

MATERIALS AND METHODS 

Study locality 
The Mountain Zebra National Park (32° 15' S; 25° 

27' E; alt. 1 200-1 957 m) comprises an area of 
6 536 ha in extent situated 20 km south-west of era
dock in the Cape Province, Republic of South 
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Africa. The physiography and climate of this park 
have been described in detail by Fourie (1983 ). It 
contains approximately 190 bird species (Skead, 
1965; Penzhorn & Bronkhorst, 1976; Penzhorn, 
1977; Grobler & Bronkhorst, 1981) and 33 small 
mammal species (DeGraaf & Nel, 1970; Nel & Pre
torius , 1971). Of these the rock dassie (Procavia 
capensis), estimated to number 12 700 in 1983, is 
one of the numerically dominant species. The num
bers of large animals, counted in February 1983 dur
ing a National Parks Board ground count census, 
have been summarized by Horak & Fourie (1986). 

Survey period 
The main survey ran from February 1983 to 

December 1985 with Smith's red hares (referred to 
in previous publications as red rock rabbits) , scrub 
hares, rock dassies, mountain reedbuck, springbuck, 
black wildebeest and eland being shot and examined 
at approximately 3-monthly intervals during this 
period. The other animals were generally killed 
within this period but 2 red hares had already been 
examined during November 1982. 

Survey animals 
The bird and mammal species examined, their 

numbers and the periods over which they were col
lected are summarized in Table 1. 

A total of 6 species of ground-frequenting birds 
and 15 mammal species were examined. The birds 
and larger mammals were shot, while the rats and 
mice were trapped and killed. 

Tick recovery 
The helmeted guineafowls were processed as 

described by Horak & Williams (1986), while whole 
body searches were made under the stereoscopic 
microscope for ticks on the smaller birds. The ticks 
on the lagomorphs, rodents and dassies were reco
vered and counted as described by Horak, Sheppey, 
Knight & Beuthin (1986) , and those on the larger 
mammals as described by Horak, Meltzer & DeVos 
(1982) and Horak, Potgieter, Walker, De Vos & 
Boomker (1983). The length of the idiosoma of 
maturing female ticks of all species was measured to 
the nearest 0,5 mm under a stereoscopic microscope 
to determine the number of ticks engorging 
successfully on each host species. 
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TABLE 1 Birds and mammals examined for ixodid ticks in the Mountain Zebra National Park 

Species Common name No. Examined Dates collected 

Birds 
Numida meleagris Helmeted guineafowl 
Galerida magnirostris Thick-billed lark 
Chersomanes albofasciata Spike-heeled lark 
Certhi/auda curvirostris Long-billed lark 
Cercomela fami/iaris Familiar chat 
Anthus simi/is Nicholson's pipit 

Mammals 
Lepus saxatilis Scrub hare 
Pronolagus rupestris Smith's red hare 
Pedetes capensis ~r~nghare 
Otomys irroratus e1 rat 
Otomys unisulcatus Bush Karroo rat 
Rhabdomys pumilio Striped mouse 
Aethomys namaquensis Namaqua rock mouse 
Saccostomys campestris Pouched mouse 
Felis caraca/ Caracal 
Procavia capensis Rockdassie 
Equus zebra zebra Cape mountain zebra 
Connochaetes gnou Black wildebeest 
Antidorcas marsupia/is mringbuck 
Taurotragus oryx and 
Redunca fulvorufula Mountain reedbuck 

RESULTS AND DISCUSSION 

Sixteen ixodid tick species were recovered during 
the course of this survey (Table 2). The minimum 
estimated length of the idiosoma of maturing female 
ticks of each species approximately 24 h before 
detaching is also supplied in the table. 

Two species of Rhipicephalus, both of which have 
been described previously as Rhipicephalus oculatus, 
were recovered. According to C. M. Clifford & J. E. 

TABLE 2 The ixodid tick species recovered from animals in the 
Mountain Zebra National Park and the minimum 
lengths of the idiosoma of maturing female ticks* 

Tick species 

Amblyomma marmoreum 
Haemaphysalis hyracophi/a 
Haemaphysalis spinulosa 
Hyalomma marginatum turanicum 
Hyalomma truncatum 
Ixodes rubicundus 
Ixodessp. 
Magaropus winthemi 
Rhipicephalus arnoldi 
Rhipicephalus distinctus 
Rhipicephalus evertsi everstsi 
Rhipicephalus fol/is 
Rhipicephalus g/abroscutatum 
Rhipicephalus lounsburyi 
Rhipicephalus oculatus 
Rhipicephalus sp. (near R. oculatus) 

Minimum length 
in mm of idiosoma 

of maturing 
females 

9,0 
4,0 
4,0 
7,5 
7,5 
5,0 
5,0 
4,5 
4,0 
4,0 
6,0 
6,0 
4,5 
5,0 
5,0 
5,0 

* These ticks sould detach within the next 24 h 

16 Feb. 84-Dec. 85 
4 Feb.-May 1985 
3 Feb.85 
10 Mar. 84-Feb. 85 
5 June and July 84 
5 June 84-May 85 

26 Feb. 83-Dec. 85 
28 Nov. 82-Dec. 85 
17 Feb. 83-Dec. 85 
2 May and June 84 
38 Mar. 84-Dec. 85 
30 Mar. 84-Dec. 85 
6 Mar.-Dec. 84· 
3 May and June 84 
3 May 84-Mar. 85 
25 May83-Dec. 85 
14 Feb. 83-Dec. 84 
9 May 83-Dec. 85 
18 Nov. 83-Dec. 85 
11 May 83-Dec. 85 
18 Nov. 83-Dec. 85 

Keirans (personal communication to J. B. Walker) 
their examination of the syntype and of R. oculatus 
described by Neumann (1901) from "Damaraland, 
D.S.W. Afrika" revealed that these ticks do not be
long to the same species as the series described 
under this name by Theiler & Robinson (1953) . We 
accept the ticks described by Neumann (1901) as R. 
oculatus sensu stricto, and have listed those de
scribed by Theiler & Robinson (1953) as Rhipice
phalus sp. (near R. oculatus). 

The host records for each of the tick species within 
the park, and the seasonal abundances of those spec
ies of which sufficient numbers were recovered, are 
summarized in Tables 3-13 and Fig. 1-11. The sea
sonal abundances are based on accumulated 
monthly mean numbers of ticks recovered from the 
various host species irrespective of the year in which 
the hosts were examined. 

Considering the semi-arid climate, cold winters 
and hot summers of the region in which the survey 
was conducted (Fourie, 1983), a surprisingly large 
number of tick species were recovered. Some of 
these ticks, notably A. marmoreum, H. spinulosa, 
R. follis and R. evertsi evertsi, have widespread dis
tributions and can also be found in moister re
gions (Theiler, 1962; Howell, Walker & Nevill, 
1978; Walker & Olwage, 1987; Horak, Jacot Guil
larmod, Moolman & De Vas, 1987; Horak, Keep, 
Spickett & Boomker, 1989). Others, such as H. hy
racophila, R. arnoldi, R . distinctus and R. oculatus, 
are host specific and are only found where their 
hosts are present and the climate is suitable (Theiler, 
1962). 

TABLE 3 Host records of Amblyomma marmoreum in the Mountain Zebra National Park 

Numbers of ticks recovered 
Host species No. examined No. infested 

Larvae Nymphs Males Females Total 

Birds 
Helmeted guineafowl 16 13 884 14 0 0 898 

Mammals 
Scrub hare 26 13 78 9 0 0 87 
Smith's red hare 28 6 12 2 0 0 14 
Bush Karroo rat 38 2 2 0 0 0 2 
Caracal 3 2 108 0 0 0 108 
Rock dassie 25 4 3 1 0 0 4 
Cape mountain zebra 14 4 180 1 0 0 181 
Eland 11 8 167 0 0 0 167 
Mountain reedbuck 18 3 10 2 0 0 12 
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TABLE 4 Host records of various ixodid tick species in the Mountain Zebra National Park 

No. No. Tick and host species examined infested Larvae 

Haemaphysalis hyracophila 
Smith's red hare 28 2 
Rockdassie 25 15 

Ixodessp. 
Cape mountain zebra 14 1 
Black wildebeest 9 1 
Springbuck 18 1 
Eland 11 1 

Rhipicephalus arnoldi 
Scrub hare 26 3 
Smith's red hare 28 24 
Rock dassie 25 18 
Cape mountain zebra 14 1 

Rhipicephalus lounsburyi 
Car a cal 3 1 
Black wildebeest 9 1 
Eland 11 2 
Mountain reedbuck 18 4 

Rhipicephalus oculatus 
Scrub hare 26 19 
Smith's red hare 28 1 
~ringhare 17 2 

ountain reedbuck 18 1 
Rhipicephalus 
oculatus) 

sp. (near R. 

Eland 11 1 
Rhipicephalus spp. 

Scrub hare 26 2 
Smith's red hare 28 1 
Vlei rat 2 2 
Bush Karroo rat 38 10 
Striped rouse 30 11 
Namaqua rock mouse 6 6 
Pouched mouse 3 2 
Rock dassie 25 2 

( ) = Number of maturing females 

Generally the ground-frequenting birds and the 
rodents were each infested with only 1 or a few tick 
species, and then only the immature stages. The 
la~omorphs , caracals and rock dassies harboured 
fairly similar mean total burdens of approximately 
?0-100 tic~s, comprisi~g several species. Although 
Immature ticks predommated, each of these animals 
harboured some adult ticks, particularly of those 
species of which they are considered the preferred 
hosts. 

Of the small to medium-sized antelope the spring
buck harboured the smallest numbers of ticks and 
the bl~ck wildebeest the fewest species. With the 
exception of R. glabroscutatum on the mountain 
reedbuck, none of these hosts harboured large 
numbers of adult ticks. In contrast the mountain 
zebras. and eland were infested with large numbers 
of the Immatures and adults of many tick species. 

1 
18 

32 
2 
4 
0 

1 
77 

186 
0 

0 
0 
0 
0 

957 
0 
2 
4 

0 

2 
1 

111 
40 
95 

188 
48 
4 

Numbers of ticks recovered 

Nymphs Males Females Total 

1 0 0 2 
3 20 7(2) 48 

0 0 0 32 
0 0 0 2 
2 0 0 6 
0 1 1 2 

0 2 2(2) 5 
10 78 41 206 

148 0 0 334 
0 2 0 2 

0 0 1 1 
0 2 0 2 
0 3 0 3 
0 19 10(1) 29 

306 21 23(4) 1 307 
0 2 1 3 
0 0 0 2 
0 0 0 4 

0 0 2 2 

0 0 0 2 
0 0 0 1 
7 0 0 118 
3 0 0 43 
7 0 0 102 

16 0 0 204 
3 0 0 51 
0 0 0 4 

variety of other hosts (Theiler & Salisbury, 1959; 
Norval, 1975; Horak, Maclvor, Petney & DeVos, 
1987). Tortoises are plentiful in the park, conse
quently the presence of immature ticks on a number 
of host species is not surprising. Considerably more 
larvae than nymphs were recovered from the various 
hosts (1 444 larvae, 29 nymphs), confirming similar 
observations by Horak, Maclvor, Petney & DeVos 
(1987). It must therefore be assumed that the 
nymphs also prefer tortoises to other host species. 

In this study only 2 bush Karroo rats were infested 
out of a total of 96 rodents (including 17 springhares) 
examined. In the Bontebok National Park no larvae 
of A. marmoreum were recovered from the 28 
rodents examined, whereas more than 35 % of the 
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These findings confirm the observations of Horak, 
Potgieter, Walker, De Vos & Boomker (1983) and 
Horak (1987), who suggest that the larger the host 
species the more likely it is to carry large numbers of 
adult ticks, while the really small hosts are likely to 
carry only immature ticks. There may be several rea
sons for this, such as the greater surface area 
exposed, larger volumes of C02 exhaled or less 
efficient grooming by the larger animals. z 

Amblyomma marmoreum (Table 3; Fig. 1) 
No adult ticks were recovered, but of the animals 

examined guineafowls were the preferred hosts of 
larvae and nymphs. Tortoises are the preferred hosts 
of all developmental stages of this tick, but the 
immature stages have also been recovered from a 
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FIG. 1 The seasonal abundance of Amblyomma marmoreum on 
guineafowls, scrub hares, mountain zebras and eland in 
the Mountain Zebra National Park 
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TABLE 5 Host records of Haemaphysalis leachilspinulosa in the Mountain Zebra National Park 

Numbers of ticks recovered 
Host species No. examined No. infested 

Larvae Nymphs Males Females Total 

Birds 
Long-billed lark IO 2 2 0 0 0 2 

Mammals 
Springhare I7 2 I 4 0 0 5 
Bush Karroo rat 38 2 40 9 0 0 49 
Namaqua rock mouse 6 3 I 8 0 0 9 
Car a cal 3 I 0 0 0 I* (I) I 

* H. spinu/osa ( ) = Number of maturing females 

TABLE 6 Host records of Hyalomma marginatum turanicum in the Mountain Zebra National Park 

Host species No. examined No. infested 
Larvae 

Birds 
Helmeted guineafowl I6 5 
Thick-billed lark 4 3 
Long-billed lark IO 7 
Familiar chat 5 3 
Nicholson's pipit 5 3 

Mammals 
Scrub hare 26 I6 
Smith's red hare 28 6 
Springhare I7 4 
Rock dassie 25 I 
Cape mountain zebra I4 I4 
~ringbuck I8 I 

land 11 11 

( ) = Number of maturing females 

scrub hares, grey rhebuck and bontebok were 
infested (Horak, Sheppey, Knight & Beuthin, 1986). 
Howeil, Petney & Horak (1989) recovered a total of 
only 5 larvae and 1 nymph of Amblyomma hebraeum 
from 159 collections from striped mice in a region 
abounding with this tick. It is thus apparent that the 
larvae of A. marmoreum and also of A. hebraeum do 
not readily infest rodents, but prefer some larger 
animal. 

Larvae of A. marmoreum feeding on naturaly 
infested tortoises take approximately 35 days or 
more to engorge and detach (Dower, Petney & 
Horak, 1988). It seemed reasonable to assume that 
larvae feeding on warm-blooded animals would 
engorge more rapidly. In this case the length of the 
life cycle and the seasonal abundance of this tick 
could be affected by the hosts on which it feeds dur
ing its immature stages of development. However, 
the seasonal abundance does not seem to be in
fluenced by this possibility as most larvae are reco
vered in autumn and most nymphs in spring (Norval, 
1975; Horak & Williams, 1986; Horak, Sheppey, 
Knight & Beuthin, 1986; Rechav eta!., 1987). This 
pattern also applies to the larvae in the present 
study. 

Haemaphysalis hyracophila (Table 4) 

We have assumed that the immature Haemaphy
salis ticks recovered from the rock dassies and 
Smith's red hares are H. hyracophila, particularly as 
they differ morphologically from those of H. lea
chilspinulosa. Although only small numbers were 
recovered, rock dassies are the preferred hosts of all 
stages of development. 

Horak & Fourie (1986) commented on the small 
number of immature ticks compared to the total 
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Numbers of ticks recovered 

Nymphs Males Females Total 

3 0 0 22 
6 0 0 26 

I7 0 0 84 
I2 0 0 I7 
4 0 0 10 

I 672 0 0 2 668 
0 0 0 325 
I 0 0 I4 
I 0 0 I 
0 20I 44 (IO) 245 
0 2 0 2 
0 955 I9I (57) I I46 

numbers of adults they recovered from 77 dassies in 
the park. A similar situation exists in the present 
study. Although a large variety of hosts were exa
mined only 2 of 28 Smith's red hares in addition to 
the dassies were infested with immature ticks of this 
species, and these 2 carried only 1 tick each. Possibly 
the collection technique is not sensitive enough to 
collect all the immature stages. 

In their earlier study, Horak & Fourie (1986) 
recovered adult ticks from AJ?ril-December. In this 
survey no animals were exammed during April, and 
adult ticks were present from May-December. 

Haemaphysalis leachi/spinulosa (Table 5) 
Because we have difficulty in differentiating the 

immature stages of these ticks we are discussing the 
2 species together. Rodents are the preferred hosts 
of the immature stages of both, while adult H. leachi 
prefer the larger carnivores and wild cats, and 
H. spinulosa the smaller carnivores (Norval, 1984; 
Hussein & Mustafa, 1985; Horak, Jacot Guillarmod, 
Moolman & DeVos, 1987). Although we recovered 
only small numbers of ticks these host preferences 
were still apparent. Unless more collections are 
made from long-billed larks in future, the presence 
of a larva on 2 of these birds must be VIewed as 
accidental infestations. 

Hyalomma spp. (Tables 6, 7; Fig. 2, 3) 
The findings relating to H. marginatum turanicum 

and H. truncatum have previously been discussed by 
Horak & Maclvor (1987). It is now clear that scrub 
hares are the preferred hosts of the immature stages 
and mountain zebras and eland the preferred hosts 
of the adults of both species of Hyalomma occurring 
in the park. 
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TABLE 7 Host records of Hyalomma truncatum in the Mountain 
Zebra National Park 

No. No. Numbers of ticks recovered 
Host species examined infested Larvae Nymphs Males Females Total 

Mammals 
Scrub hare 26 15 273 604 0 0 877 
Smith's red hare 28 5 35 8 0 0 43 
Bush Karroo rat 38 2 4 0 0 0 4 
Striped mouse 30 2 20 4 0 0 24 
Namaqua rock mouse 6 2 6 0 0 0 6 
Cape mountain zebra 14 13 0 0 174 31 (1) 205 

~!~nJbuck 18 1 0 0 2 0 2 
11 11 0 0 350 51 (15) 401 

Mountain reedbuck 18 1 0 0 2 0 2 

( ) = Number of maturing females 

TABLE 8 Host records of Ixodes rubicundus in the Mountain Zebra National Park 

Host species No. No. 
examined infested Larvae 

Mammals 
Scrub hare 26 11 
Smith's red hare 28 20 
Vlei rat 2 1 
Bush Karroo rat 38 1 
Namaqua rock mouse 6 2 
Pouched mouse 3 1 
Caracal 3 3 
Eland 11 7 
Mountain reedbuck 18 7 

' ) = Number of maturing females · 

With the possible exception of the springhare, 
which is a very large rodent, the immature stages of 
H. marginatum turanicum preferred ground
frequenting birds to rodents as hosts. Although the 
Smith's red hares carried a fairly large number of 
larvae of H. marginatum turanicum no nymphs were 
recovered. Possibly the immature stages of the latter 
tick cannot complete their life cycle on this host 
species. 

The. absence of any seasonal overlap between the 
immature and adult stages of H. marginatum turani
cum indicates that only a single life cycle can be 
completed annually in the Mountain Zebra Park. 
Rechav et al. (1987) found that the seasonal activity 
pattern for Hyalomma marginatum rufipes at 
Bloemfhof in the south-western Transvaal is similar 
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FIG. 2 The seasonal abundance of immature Hyalomma margi
narum turanicum on guineafowls and scrub hares and 
adults on mountain zebras and eland in the Mountain 
Zebra National Park 
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Numbers of ticks recovered 

Nymphs Males Females Total 

27 0 0 35 
585 0 0 690 

0 0 0 2 
0 0 0 1 
0 0 0 5 
0 0 0 4 
1 43 44 ~16) 114 
0 34 81 7) 115 
0 20 29 6) 65 

to that determined for H. marginatum turanicum in 
the present survey. 

In addition to scrub hares the immature stage of 
H. truncatum preferred rodents to ground-frequen
ting birds as hosts. As some overlap in the seasonal 
abundance of immature and adult H. truncatum 
does occur, the possibility of more than 1 annual life 
cycle exists. Rechav et al. (1987) also recorded 2 
peaks of activity for the immature stages of H. trun
catum, 1 in winter and the other in early, rather than 
late, summer. 
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FIG. 3 The seasonal abundance of immature Hyalomma trunca
tum on scrub hares and adults on mountain zebras and 
eland in the Mountain Zebra National Park 

Ixodes rubicundus (Table 8; Fig. 4) 
These findings have previously been discussed by 

Horak, Moolman & Fourie (1987). In summary the 
immature stages prefer Smith's red hares and the 
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TABLE 9 Host records of Margaropus winthemi in the Mountain Zebra National Park 

No. No. Numbers of ticks recovered 
Host species examined infested Larvae Nymphs Males Females Total 

Birds 
Helmeted guineafowl 16 

Mammals 
Scrub hare 26 
Smith's red hare 28 
Springhare 17 
Striped mouse 30 
Car a cal 3 
Rock dassie 25 
Cape mountain zebra 14 
Black wildebeest 9 
~rinJbuck 18 

an 11 
Mountain reedbuck 18 

( ) = Number of maturing females 
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FIG. 4 The seasonal abundance of immature Ixodes rubicundus 
on Smith's red hares and adults on eland and mountain 
reedbuck in the Mountain Zebra National Park 

adults eland and mountain reedbuck, while caracal 
harbour all stages of development. The rock ele
phant shrew, Elephantulus myurus, is, however, 
probably the prime host of the immature sta~es 
(Stampa, 1959). Unfortunately we did not examme 
any shrews and our data for the park are thus incom
plete in this respect. With the exception of eland, 
which roam on the plateaux and hills, all the afore
mentioned hosts prefer mountainous terrain, which 
is also the preferred habitat of the tick (Theiler, 
1950; Stampa, 1959). 

Although the periods of seasonal abundance of 
the immature and adult ticks appear to overlap (Fig. 
4), it must be remembered that the life cycle takes 2 
years to complete (Howell et al., 1978). The larvae 
and nymphs are present from autumn to spring of 
the first year and the adults during the same period 
of the second year. 

Margaropus winthemi (Table 9; Fig. 5) 

This is by far the most numerous tick recovered 
from Cape mountain zebras (Horak, Knight & De 
Vos, 1986). Theiler & Salisbury (1958) and Howell 
et al. (1978) state that it is most commonly found on 
horses, but that it also attacks cattle. Young et al. 
(1973) have recorded large infestations on zebras in 
the park and Horak, Potgieter, Walker, De Vos & 
Boomker (1983) have recovered small numbers from 
gemsbok in the park in early summer. The gemsbok 
have subsequently all been removed from the park. 
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FIG. 5 The seasonal abundance of Margaropus winthemi on 
mountain zebras and eland in the Mountain Zebra Natio
nal Park 

The large numbers recovered from eland in the 
present survey and the high proportion of engorging 
females indicate that these large antelope must also 
be considered preferred hosts. With the exception of 
black wildebeest, which may harbour moderate 
numbers of M. winthemi (Table 9), the presence of 
small numbers on other animals in the present sur
vey must be regarded as evidence of the superabun
dance of free-living larvae during the winter months. 
The absence of adults indicates that the parasitic life 
cycle can probably not be completed on these acci
dental hosts. 

The ratio of larvae to nymphs to adults 
(3,4:1,7:1,0) based on the combined burdens of the 
zebras, wildebeest and eland is not unlike that of 
the1-host tick Boophilus decoloratus (3,0:1,1:1 ,0) on 
Burchell's zebras, Equus burchelli, in the Kruger 
National Park (Horak, De Vos & De Klerk, 1984). 
The major losses between the larval and nymphal, 
and nymphal and adult stages probably occur just 
prior to, during, and just after moulting. 

The addition of the monthly burdens of the eland 
to those of the mountain zebras further confirms the 
winter abundance of this tick noted by Theiler & 
Salisbury (1958) , Howell et al. (1978) and Horak, 
Knight & DeVos (1986). It has been suggested by 
Penzhorn & Horak, (1989) that pale-winged star
lings, Onychognathus nabouroup, exploit the large 
numbers of M. winthemi present on zebras in the 
park as a food source during winter. The virtual 
absence of ticks from November-March suggests 
that oversummering must occur as detached eng
orged females or more probably as eggs. 
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TABLE 10 Host records of Rhipicephalus distinctus in the Mountain Zebra National Park 

Host species No. No. 
examined infested Larvae 

Mammals 
Scrub hare 26 9 
Smith's red hare 28 4 
~r~nghare 17 1 

e1 rat 2 1 
Bush Karroo rat 38 1 
Namaqua rock mouse 6 1 
Car a cal 3 1 
Rock dassie 25 23 

( ) = Number of maturing females 

1.B ~ Larvae D Nympha - Adulta * No collection 
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FIG. 6 The seasonal abundance of immature Rhipicephalus 
arnoldi on Smith's red hares and rock dassies and adults 
on Smith's red hares in the Mountain Zebra National 
Park 

Rhipicephalus arnoldi (Table 4; Fig. 6) 
The. adults of this tick prefer Smith's red hares 

(Norval, 1985), but as evidenced by the present and 
a previous survey (Horak & Fourie, 1986), the 
immature sta~es prefer rock dassies. The habitats of 
the latter ammals and those of Smith's red hares 
lar~ely overlaf>. The hares are , however, nocturnal, 
whtle the dasstes are strictly diurnal (Smithers, 1983; 
Fourie, 1983). The 2 adult ticks recovered from a 
mountain zebra must be regarded as an accidental 
infestation. The ratio of larvae to nymphs and 
nymphs to adults (2,1:1,3:1,0) based on the com
bined burdens of scrub hares, Smith's red hares and 
rock dassies in the present survey are exceptionally 
close. This suggests that some other animals, not 
examined in the present survey, may have har
boured large numbers of immature ticks. It is , how
ever, also possible that the rocky shelters and 
refuges occupied by the hares and dassies resl'ect
ively afford excellent protection for the free-hving 
ticks. This would ensure their efficient translation 
through the various life cycle stages with minimal 
loss. The lack of a clear pattern of seasonal abun
dance for any of the life stages further supports the 
latter theory. The heat and moisture originating 
from the host while in its form or refuge provides an 
ideal microhabitat for the year-round development 
of the ticks. 

Rhipicephalus distinctus (Table 10; Fig. 7) 
Theiler (1947) recorded this tick as preferring rock 

dassies as hosts, and the present study confirms that 
fact. In an earlier survey of the ectoparasites of rock 
dassies in the Mountain Zebra Park, Horak & Fou
rie (1986) commented on the apparent paucity of 
nymphs in comparison with the number of adults 
recovered. The current study supports that observa-
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FIG. 7 The seasonal abundance of Rhipicephalus distinctus on 
rock dassies in the Mountain Zebra National Park 

tion and, although several larvae and only a few 
nymphs were recovered from scrub hares and some 
larvae from Smith's red hares, it is still possible that 
these animals do play a role as hosts of the immature 
stages. 

In the previous survey the largest numbers of lar
vae were present from December-May and adults 
from August-January. The activity periods recorded 
now correspond almost exactly with those previously 
observed. In that survey nymphal burdens peaked 
during January and March compared with Septem
ber and October currently. These fluctuations pos
sibly reflect variations in the small nymphal burdens 
rather than shifts in nymphal activity. 

Rhipicephalus evertsi evertsi (Table 11; Fig. 8) 
Equids, and possibly more particularly zebras, are 

the preferred hosts of this tick (Norval, 1981; Horak, 
De Vos & De Klerk, 1984). The large numbers of 
immature ticks recovered from the external ear 
canals of zebras and eland certainly indicates that 
they are excellent hosts of these developmental 
stages. The scrub hares in this study and in surveys at 
oth~r localities, also proved to b~ efficient hosts of 
the ttnmature stages (Horak & Kmght, 1986; Rechav 
et al. , 1987). The large numbers of adults recovered 
from the eland in the present survey implies that 
they may be more efficient hosts of this stage of 
development than the mountain zebras. 

Although all stages of development were present 
in variable numbes throughout the year, suggesting 
that the life cycle can be continuous, some seasonal
ity was apparent, with the largest numbers of imma
tures present from February-May and of adults from 
December- February. 
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TABLE 11 Host records of Rhipicephalus evertsi evertsi in the Mountain Zebra National Park 

No. No. Number of ticks recovered 
Host species examined infested Larvae Nymphs Males Females Total 

Birds 
Helmeted guineafowl 16 2 3 0 0 0 3 

Mammals 
Scrub hare 26 22 268 272 0 0 540 
Smith's red hare 28 8 16 6 0 0 22 
Springhare 17 4 6 1 0 0 7 
Caracal 3 3 34 1 0 0 35 
Rock dassie 25 1 4 0 0 0 4 
Cape mountain zebra 14 14 6 384 4 797 619 201 (35) 12 001 
Black wildebeest 9 9 180 24 18 8 230 
Springbuck 18 15 400 10 0 0 410 
Eland 11 11 2 196 1 161 1123 267 (38) 4 747 
Mountain reedbuck 18 12 116 14 0 1 131 

( ) = Number of maturing females 

TABLE 12 Host records of Rhipicephalus fol/is in the Mountain Zebra National Park 

Host species No. No. 
examined infested Larvae 

Mammals 
Cape mountain zebra 14 7 
Black wildebeest 9 1 
Springbuck 18 1 
Eland 11 10 

( ) = Number of maturing females 
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FIG. 8 The seasonal abundance of Rhipicephalus evertsi evertsi 
on mountain zebras and eland in the Mountain Zebra 
National Park 

Rhipicephalus follis (Table 12; Fig. 9) 
The problems encountered in establishing the cor

rect i~entity of this tick have been mentioned by 
Walker (1989) cited by Horak et al. (1989) . There 
are no published descriptions of the immature 
stages, but we have reared larvae and nymphs and 
these were used as aids in identifying these stages in 
the present survey. Unfortunately the immature 
stages of other ticks are similar in appearance to 
those of R. follis and this has complicated specific 
identification. The immature stages of all these ticks 
have been combined as Rhipicephalus spp. in Table 
4 and all apparently prefer rodents as hosts. Eland 
are the preferred hosts of the adults. 

Horak eta/. (1989) recovered adult R. follis from 
bushbuck in the Weza State Forest, Natal, from 
December to April. Most adults were recovered 
from eland in the present survey during November 
and December. 

0 
0 
0 
0 

132 

Number of ticks recovered 

Nymphs Males Females Total 

0 19 7 26 
0 2 0 2 
0 2 0 2 
0 971 446 (50) 1 417 

3,.-.--------------------, 
Adults 

• No collection 

F II A II A S 0 N D 
llontha 

FIG. 9 The seasonal abundance of adult Rhipicephalus fo/lis on 
eland in the Mountain Zebra National Park 

Rhipicephalus glabroscutatum (Table 13; Fig. 10) 
The geographic distribution of this 2-host tick in 

the Valley Bushveld regions of the eastern Cape 
Province and in the eastern Karoo has been 
described by Maclvor (1985). In the Valley Bush
veld, kudu, common duikers, cattle and goats are 
the preferred hosts (Knight & Rechav, 1978; Horak 
& Knight, 1986; Maclvor & Horak, 1987). In the 
present survey in the eastern Karoo, eland and 
mountain reedbuck were preferred hosts, while in 
the Bontebok National Park in the south-western 
Cape Province, bontebok fill this niche (Horak, 
Sheppey, Knight & Beuthin, 1986). 

With the exception of scrub hares, on which the 
sites of attachment are unknown, both immature 
and adult ticks occur on the lower legs and around 
the feet of their preferred hosts (Horak & Knight, 
1986). The translation of larvae to nymphs is good 
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TABLE 13 Host records of Rhipicephalus glabroscutatum in the Mountain Zebra National Park 

Host species No. No. 
examined infested Larvae 

Birds 
Helmeted guineafowl 16 1 3 

Mammals 
Scrub hare 26 13 329 
Smith's red hare 28 6 7 
~ringhare 17 2 1 

aracal 3 1 23 
Rock dassie 25 2 2 
Cape mountain zebra 14 14 1 419 
Black wildebeest 9 7 222 
~rinJbuck 18 13 30 

an 11 11 5 628 
Mountain reedbuck 18 18 19 544 

( ) = Number of maturing females 
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FIG. 10 The seasonal abundance of Rhipicephalus glabroscuta
tum on scrub hares, mountain zebras, black wildebeest, 
springbuck, eland and mountain reedbuck in the Moun
tain Zebra National Park 

on scrub hares and eland, while it is poor on moun
tain zebras and black wildebeest. On mountain reed
buck, which harbour the largest numbers of larvae, 
less than 1 in 4 of these will develop to the nymphal 
stage (Table 13). 

The presence of the immature stages from 
March-June and the adults from August-February is 
similar to that described on kudu, common duikers 
goats and cattle in the eastern Cape Province 
(Knight & Rechav, 1978; Maclvor & Horak, 1984, 
1987) and bontebok in the south-western Cape Pro
vince (Horak, Sheppey, Knight & Beuthin, 1986). 
Although this tick IS associated with foot abscess in 
goats in the eastern Cape Province (Maclvor & 
Horak, 1987) no evidence of abscessation was seen 
in any of the wild hosts. 

Rhipicephalus lounsburyi (Table 4) 
This recently-named tick has been collected in the 

north-eastern, south-western and west coast regions 
of the Cape Province (Walker, 1990). The adults 
have been recovered from sheep, grey rhebuck and 
bontebok (Walker, 1990) and black wildebeest, 
eland and particularly mountain reedbuck in the pre
sent survey. The single tick recovered from the cara
cal must be considered an accidental infestation. The 
hosts of the immature stages are unknown (Walker, 
1990). 

In the Mountain Zebra Park it was most abundant 
during August when it was recovered from black 
wildebeest, eland and mountain reedbuck. 
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Numbers of ticks recovered 

Nymphs Males Females Total 

0 0 0 3 

212 1 0 542 
1 0 0 8 
1 0 0 2 
1 0 0 24 
0 1 0 3 

271 133 103 ~8~ 1 926 
10 18 16 4 266 
4 94 60 188 

2 683 668 331 ?4~ 9 310 
4 249 548 247 16 24 588 

Rhipicephalus oculatus (Table 4; Fig. 11) 
All stages of develoJ?ment of this tick prefer hares 

as hosts (Horak & Kmght, 1986). Most of the scrub 
hares in the present survey, but only 1 of the Smith's 
red hares were infested. The larvae recovered from 2 
springhares and a mountain reedbuck are probably 
accidental infestations. 

The ticks exhibited a clear pattern of seasonal 
abundance on the scrub hares with larvae reaching 
the highest numbers from March-August , nymphs 
from June-October and the adults from August
November. It would thus appear that all stages 
avoided the really hot summer months from Decem
ber-February. 
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FIG. 11 The seasonal abundance of Rhipicephalus oculatus on 
scrub hares in the Mountain Zebra National Park 

Rhipicephalus sp. (near R. oculatus) (Table 4) 
Two ticks only were recovered, both from 1 eland. 

It seems therefore that the Cradock district lies at 
the edge of one of the distributional boundaries of 
this tick. On a farm and nature reserve near Gra
hamstown, eastern Cape Province, scrub hares, 
kudu, cattle, sheep and goats were infested with 
small numbers of adult ticks, suggesting a fairly wide 
host range (Horak & Knight, 1986). 

HOST/PARASITE LIST 

The ticks recorded below were recovered from 
animals in the Mountain Zebra National Park only 
during this survey (Table 14). The host preferences 
of the ticks are also indicated. Preferred hosts are 
those animals which, within the distribution range of 
a particular tick, will nearly always be infested with 
the largest numbers of that tick. Where adult ticks 



PARASITES OF DOMESTIC AND WILD ANIMALS IN SOUTH AFRICA. XXVI 

TABLE 14 Host/parasite list for ixodid ticks collected from birds 
and mammals in the Mountain Zebra National Park 
from November 1982-December 1985. The ticks 
whose names are given in bold type prefer the 
host(s) under which they are listed. (lm=immature, 
Ad=adult ticks) 

PART 1: BIRDS 

Numida meleagris Helmeted guineafowl 
Amblyomma marmoreum (lm) 
Hyalomma marginatum turanicum (Im) 
Margaropus winthemi (lm) 
Rhipicephalus evertsi evertsi (Im) 
Rhipicephalus glabroscutatum (Im) 

Galerida magnirostris Thick-billed lark 
Hyalomma marginatum turanicum (Im) 

Certhilauda curvirostris Long-billed lark 
Haemaphysalis leachilspinulosa (Im) 
Hyalomma marginatum turanicum (Im) 

Cercomela familiaris Familiar chat 
Hyalomma marginatum turanicum (Im) 

Anthus simi/is Nicholson's pipit 
Hyalomma marginatum turanicum (Im) 

PART2: MAMMALS 

Lepus saxatilis Scrub hare 
Ambloyomma marmoreum (Im) 
Hyalomma marginatum turanicum (lm) 
Hyalomma truncatum (lm) 
Ixodes rubicundus (Im) 
Margaropus winthemi (Im) 
Rhipicephalus arnoldi (lm, Ad) 
Rhipicephalus distinctus (Im, Ad) 
Rhipicephalus evertsi evertsi (1m) 
Rhipicephalus glabroscutatum (Im, Ad) 
Rhipicephalus oculatus (lm, Ad) 
Rhipicephalus sp. (Im) 

Pronolagus rupestris S!pith's red hare 
Amblyomma marmoreum (Im) 
Haemaphysalis hyracophila (Im) 
Hyalomma marginatum turanicum (Im) 
Hyalomma truncatum (Im) 
Ixodes rubicund us (lm) 
Margaropus winthemi (Im) 
Rhipicephalus arnoldi (lm, Ad) 
Rhipicephalus distinctus (Im) 
Rhipicephalus evertsi evertsi (Im) 
Rhipicephalus glabroscutatum (Im) 
Rhipicephalus oculatus (Ad) 
Rhipicephalus sp. (Im) 

Pedetes capensis Springhare 
Haemaphysalis leachilspinulosa (Im) 
Hyalomma marginatum turanicum (Im) 
Margaropus winthemi (1m) 
Rhipicephalus distinctus (Im) 
Rhipicephalus evertsi evertsi (Im) 
Rhipicephalus glabroscutatum (Im) 
Rhipicephalus oculatus (Im) 

Otomys irroratus Vlei rat 
Ixodes rubicundus (Im) 
Rhipicephalus distinctus (lm) 
Rhipicephalus sp. (Im) 

Otomys unisulcatus Bush Karroo rat 
Amblyomma marmoreum (Im) 
Haemaphysalis leachVspinulosa (1m) 
Hyalomma truncatum (Im) 
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Ixodes rubicundus (Im) 
Rhipicephalus distinctus (Im) 
Rhipicephalus sp. (Im) 

Rhabdomys pumilio Striped mouse 
Hyalomma truncatum (Im) 
Margaropus winthemi (Im) 
Rhipicephalus sp. (Im) 

Aethomys namaquensis Namaqua rock mouse 
Haemaphysalis leachilspinulosa (lm) 
Hyalomma truncatum (1m) 
Ixodes rubicundus (Im) 
Rhipicephalus distinctus (Im) 
Rhipicephalus sp. (lm) 

Saccostomys campestris Pouched mouse 
Ixodes rubicundus (Im) 
Rhipicephalus sp. (Im) 

Felis caracal Caracal 
Amblyomma marmoreum (Im) 
Haemaphysalis spinulosa (Ad) 
Ixodes rubicund us (lm, Ad) 
Margaropus winthemi (Im) 
Rhipicephalus distinctus (Im) 
Rhipicephalus evertsi evertsi (Im) 
Rhipicephalus glabroscutatum (lm) 
Rhipicephalus lounsburyi (Ad) 

Procavia capensis Rock dassie 
Amblyomma marmoreum (lm) 
Haemaphysalis hyracophila (lm, Ad) 
Hyalomma marginatum turanicum (Im) 
Margaropus winthemi (Im) 
Rhipicephalus arnoldi (lm) 
Rhipicephalus distinctus (lm, Ad) 
Rhipicephalus evertsi evertsi (1m) 
Rhipicephalus glabroscutatum (Im) 
Rhipicephalus sp. (Im) 

Equus zebra zebra Cape mountain zebra 
Amblyomma marmoreum (Im) 
Hyalomma marginatum turanicum (Ad) 
Hyalomma truncatum (Ad) 
Ixodes sp. (Im) 
Margaropus winthemi (lm, Ad) 
Rhipicephalus arnoldi (Ad) 
Rhipicephalus follis (Ad) 
Rhipicephalus evertsi evertsi (lm, Ad) 
Rhipicephalus glabroscutatum (Im, Ad) 

Connochaetes gnou Black wildebeest 
Ixodes sp. (Im) 
Margaropus winthemi (lm, Ad) 
Rhipicephalus evertsi evertsi (Im, Ad) 
Rhipicephalus follis (Ad) 
Rhipicephalus glabroscutatum (Im, Ad) 
Rhipicephalus lounsburyi (Ad) 

Antidorcas marsupia/is Springbuck 
Hyalomma marginatum turanicum (Ad) 
Hyalomma truncatum (Ad) 
Ixodes sp. (Im) 
Margaropus winthemi (1m) 
Rhipicephalus evertsi evertsi (1m) 
Rhipicephalus follis (Ad) 
Rhipicephalus glabroscutatum (lm, Ad) 

Taurotragus oryx Eland 
Amblyomma marmoreum (Im) 
Hyalomma marginatum turanicum (Ad) 
Hyalomma truncatum (Ad) 
Ixodes rubicundus (Ad) 
Ixodes sp. (Ad) 
Margaropus winthemi (lm, Ad) 
Rhipicephalus evertsi evertsi (lm, Ad) 
Rhipicephalus follis (Ad) 
Rhipicephalus glabroscutatum (lm, Ad) 
Rhipicephalus lounsburyi (Ad) 
Rhipicephalus sp. (near R. oculatus) (Ad) 

Reduncafulvorufula Mountain reedbuck 
Amblyomma marmoreum (Im) 
Hyalomma truncatum (Ad) 
Ixodes rubicundus (1m, Ad) 
Margaropus winthemi (lm) 
Rhipicephalus evertsi evertsi (1m, Ad) 
Rhipicephalus glabroscutatum (lm, Ad) 
Rhipicephalus oculatus (1m) 
Rhipicephalus lounsburyi (Ad) 



are involved, they will permit these to engorge 
successfully. Several host species can act as pre
ferred hosts of a single tick species. 
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