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THE IXODID TICK BURDENS OF VARIOUS LARGE RUMINANT SPECIES IN SOUTH 
AFRICAN NATURE RESERVES 

I. G. HORAK.,0 > F. T . POTGIETER,<2> JANE B. W ALKER,<2> V. DE VOS<3> and J. BOOMKER<4> 

ABSTRACf 

HORAK, I. G., POTGIEfER, F. T ., WALKER, JANE B., DEVOS, V. & BOOMKER, J., 1983. The 
ixodid tick burdens of various large ruminant species in South African nature reserves. Onderstepoon Journal of 
VeteriiUlry Research. 50, 221- 228 (1983).· · 

The ixodid tick burdens of eland (Taurotragus oryx), greater kudu (Tragelaphus strepsiceros), nyala 
(Tragelaphus angasi), bushbuck (Tragelaphus scriptus) and giraffe (Giraffa camelopardalis) in the Kruger 
National Park, Transvaal; of African buffalo (Syncerus caffer) and nyala in the Hluhluwe Game Reserve, Natal; 
and of gernsbok (Oryx gazella) in the Mountain Zebra National Park, an eland in the Thomas Baines Nature 
Reserve and an eland and greater kudu in the Andries Vosloo Kudu Reserve, eastern Cape Province, were 
determined. 

The tick burdens of animals shot at the same time and locality are compared, and the attachment sites of 
some tick species on some of the hosts are given. 

INTRODUCTION 

During the past few years a number of surveys have 
been undertaken to detennine the ixodid tick burdens of 
various wild ruminants in the Republic of South Africa. 
In this way the tick burdens of greater kudu (Tragela
phus strepsiceros); springbok (Antidorcas marsupialis); 
impala (Aepyceros melampus); blesbok (Damaliscus 
dorcas phillipsi); bontebok (Damaliscus dorcas dorcas), 
and vaal ribbok (Pelea capreolus) have been ascertained 
in different localities (Knight & Rechav, 1978; Horak, 
Meltzer & DeVos, 1982; Horak, 1982; Horak, Brown, 
Boomker, De Vos & Van Zyl, 1982; Horak, DeVos & 
De Klerk, 1982). 

In this paper additional data are given on greater kudu, 
plus information on tick burdens of nyala (Tragelaphus 
angasl), bushbuck (Tragelaphus scriptus), eland (Tauro
tragus oryx), African buffalo (Syncrus caffer), giraffe 
(Giraffa camelopardalis) and gemsbok (Oryx gazella). 

MATERIALS AND METHODS 

The animals examined were either culled specifically 
for survey purposes or were shot or found dead because 
of injury or disease. The species of animals examined 
and the localities in which they were obtained are sum
marized in Table 1. 

Ixodid ticks were recovered from these animals using 
the methods described by Horak et al. (1982) . The skins 
of the nyala and buffalo from the Hluhluwe Game 
Reserve, however, were not immersed in a tick de
taching agent but were transported in a weak solution of 
formalin in plastic bags to the laboratory at Onderste
poort. There they were scrubbed and washed in the same 
manner as the other skins. 

Immature ticks and adult, unengorged Boophilus 
decoloratus were counted and identified by examining 
all the collected material, or representative samples of it, 
under a stereoscopic microscope. The representative 
samples were obtained by increasing the volume of the 
collected material to approximately 800 me by the addi
tion of water. The material was thoroughtly mixed by 
rapidly pouring it from one container to another and then 
pouring exactly ~ of it into 1 of the containers. This ~ 
could be further divided after making it up to approxima
tely 800 me and following the same procedure as men
tioned above. The usual size of the samples examined 
varied between ~ and ~ of the total, and an attempt was 
made to count and identify at least 300 immature ticks 
from each animal. The smallest samples examined were 
1 I 04th of the material form the skins of the buffaloes' 
necks, bodies and upper legs. 

TABLE 1 Species of animals examined and localities in which they were obtained 

Animals examined Province Locality 

Eland Transvaal (Kruger Near Pretoriuskop 
National Park) 

Giraffe Near Lower Sabie 
Greater kudu, bush- Skukuza 

buck 
Greater kudu, bush- Near Pafuri 

buck, nyala 

African buffalo, nyala Natal Hluhluwe Game Reserve 

Gemsbok Cape Province Mountain Zebra National 
Park 

Eland Thomas Baines Nature 
Reserve 

Eland, greater kudu Andries Vosloo Kudu Re-
serve 
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Co-ordinates Altitude (m) Vegetation as classi-
fled by Acocks (1975) 

25°10'S; 3l0 16'E 600 Lowveld Sour Bushveld 

25~7 'S ; 31°55'E 180 Lowveld 
24°58'S; 31°36'E 262 Lowveld 

23"27'S; 31°19'E 305 Mixed Bushveld 

28~7'S; 32~3'E 150-450 Zululand Thornveld and 
Lowveld 

32°15'S; 24°4l'E 1 200-1 957 Karmid Merxmeullera 
Mountain Veld re-
placed by Karoo 

33"23'S; 26°28'E 335--518 False Macchia, Eastern 
Province Thorn veld 
and Valley Bushveld 

33~7'S; 26°40'E 300--450 Valley Bushveld 
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Maturing B .decoloratus females and adult ticks of 
other species where separated out by macroscopically 
examining the material in toto after the representative 
sample had been examined, and the ticks were identified 
and counted under the stereoscopic microscope. 

The immature sta¥es of the Ixodes spp. recovered 
were not specifically Identified. No attempt was made to 
differentiate the larval stages of Rhipicephalus appendi
culatus, Rhipicephalus maculatus, Rhipicephalus mueh
lensi and Rhipiciphalus zambeziensis when 2 or more of 
these species were present on the same host. 

REsULTS 

Kruger National Park 
A total of 10 ixodid tick species were recovered from 

the animals examined in this park (Table 2). The adult 
eland and the giraffe harboured large numbers of adult 
Amblyomma hebraeum. At Skukuza, in the south of the 
park, nymphae of R. zambeziensis were more numerous 
than those of R . appendiculatus. At Pafuri, in the north, 
the converse was true . Larvae of the Rhipicephalus pra
vus group and nymphae and adults of Rhipicephalus 
kochi constituted a large proportion of the total tick 
burdens on all the animals at Pafuri. These ticks, bow
ever, were absent on all the animals from th~ localities in 
the south of the park. The kudu at Pafuri baii>oured con
siderably more A . hebraeum and B. decoloratus than the 
nyala or bushbuck shot during the same week from the 
same locality. These in turn harboured more R. zambe
ziensis and R . kochi and generally more R. pravus group 
larvae than the kudu. 

Not only did the numbers of B. decoloratus harboured 
by the 3 antelope species at Pafuri differ considerably, 
but there was also a difference in the proportional distri
bution of this tick on the various hosts (Table 3). 

TABLE 3 The proportional distribution of Boophilus decoloratus on 
kudu , nyala and bushbuck at Pafuri 

Mean No. Percentage of B. decoloratus recovered from 

Host of B. de-
Neck, body co/oratus Lower legs 

recovered Head and upper and feet Tail 
legs 

Kudu 2 274 29,0 34,4 36,1 0,5 
Nyala 207 14,5 4,9 79,9 0,7 
Bushbuck 46 37,4 5,8 53,2 3,6 

Approximately equal proportions of the B. decolora
tus burden were recovered from the heads; the necks, 
bodies and upper legs; and lower legs and feet of the 
kudu. On both the nyala and bushbuck more than 50% of 
the ticks were recovered from the lower legs and feet and 
very few from the necks, bodies and upper legs. 

Hluhluwe Game Reserve 
Nine species of ixodid ticks were recovered from the 

buffalo and nyala shot in this reserve (Table 4). The 
buffalo were excellent hosts of all stages of development 
of A. hebraeum, the larvae of Rhipicephalus spp., the 
nymphae of R . appendiculatus, the nymphae and adults 
of R. maculatus and the adults of Rhipicephalus simus. 
The nyala were excellent hosts of the nymphae and 
adults of R. muehlensi, good hosts of the larvae of Rhipi
cephalus spp., and fair hosts of the nymphae of R. 
appendiculatus and R . maculatus. The majority of adult 
A. hebraeum and adult R. maculatus were recovered 
from the less hairy undersides of the buffalo, from the 
axilla to the escutcheon, while the majority of R. meuh
lensi were recovered from the heads of the nyala. 
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Mountain Zebra National Park 
Seven ixodid tick species were recovered from the 

gemsbok shot in this park (Table 5). Of these Margaro
pus winthemi and Rhipicephalus glabroscutatum were 
the most numerous. 

Thomas Baines and Andries Vosloo Reserves 
Nine ixodid tick species were recovered from the 

eland from the 'Thomas Baines Reserve, and 8 and 7 
species from the eland and kudu, respectively, from the 
Andries Vosloo Reserve (Table 6). 

The eland from the Thomas Baines Reserve baboured 
large numbers of all stages of development of A. 
hebraeum, Haemaphysalis silacea and Rhipicephalus 
evertsi evertsi plus larvae and adults of R. appendicula
tus. The eland from the Andries Vosloo Reserve was 
heavily infested with larvae and adults of A. hebraeum 
and moderately infested with adult R. appendiculatus 
and R. glabroscutatum. The kudu, which bad either died 
or been shot because of injury or exhaustion while being 
translocated, were moderately to heavily infested with 
all stages of development of H. silacea and the immature 
stages of A. hebraeum, R . appendiculatus, R. evertsi 
evertsi and R. glabroscutatum. 

The proportional distributions of some of the ticks 
infesting the kudu are summarized in Table 7. 

The larvae and nymphae of A. hebraeum, H. silacea 
and R. glabroscutatum and the R. appendiculatus larvae 
showed a preference for the lower legs and feet. The 
nymphae and adults of R. appendiculatus and larvae and 
nymphae of R. evertsi evertsi preferred the beads of the 
kudu. The largest proportion of male H. silacea were 
found on the neck, body and upper legs of the kudu, 
while the number of females found on the tail exceeded 
the total number of females attached elsewhere. 

DISCUSSION 

Several ticks had probably detached and left the skins 
of the animals that bad died as a result of injury or dis
ease before the carcasses of these animals could be 
brought to the laboratories and processed for tick reco
very. This fact must be borne in mind when considering 
the tick burdens of these animals; they might have been 
considerably larger bad it been possible to collect them 
immediately after the host's death . 

The large number of dead bushbuck that were exam
ined at Skukuza can be ascribed to the fact that these 
animals come into the staff village at night during the 
winter and spring months. Here they browse on the green 
garden shrubs and, if alarmed, may jump into a garden 
fence and break their necks. Others, dazzled by the 
bright headlights, are killed by cars. 

With the exception of those of the buffaloes and the 
single eland from the Thomas Baines Reserve , none of the 
tick burdens harboured by the animals were particularly 
large. It is perhaps interesting to speculate what the total 
tick burdens of the buffaloes and the eland might have 
been had B. decoloratus also been present in large num
bers in the ffiuhluwe and Thomas Baines Reserves. The 
eland bad a broken tooth and was emaciated, conditions 
which possibly made the animal more susceptible to in
festation and accounted for its large tick burden. The 
buffaloes, however, were apparently all healthy. 

The really large burdens of most developmental stages 
of the majority of tick species carried by the buffaloes 
suggest that, in those regions where these animals still 
occur, they must be regarded as amongst the most impor
tant hosts of ixodid ticks. This observation supports that 
of Dinnik, Walker, Barnett & Brocklesby (1963), who 
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TABLE 5 The ixodid tick burdens of 2 gemsbok shot in the Mountain Zebra National Park 

Numbers of ixodid ticks recovered 

IE: ::s IE: 
~ IE: i:! 'ii1 
~ j ·~ ~ IE: ... 
~ g ~ 

·~ 
Age 

~ "" ~ ~ IE: 
::s 

IE: ~ c IE: E ~ ... 
.Q ..:= ~ ·-

<;s 

~ 
-r:: ~ 

~ ~:: ~ -<: :::::: ::::a 
N d ~ d S? N d S? 

Young adult 2 I 2 14 3 22 88 81 
Adult 0 3 I 18 14 20 56 34 

L = Larvae 
N = Nymphae 

remarked that buffalo in Uganda were so heavily infested 
with ticks that it was not possible to make total collec
tions of these parasites. In contrast, Carmichael (1976) 
recovered only small burdens of adult ticks from 100 
buffalo in Botswana. These animals had been immobi
lized in a foot-and-mouth disease investigation during 
which all visible ticks were collected. Carmichael (1976) 
attributed the small number of ticks partly to the fact that 
the collections were made towards the end of the seaso
nal long, dry period, and partly to the overall climate, 
which is sufficiently harsh to prevent the buildup of large 
numbers. 

The composition of the burden of some tick species 
was undoubtedly related to the season during which the 
animals were slaughtered or had died. The majority of 
animals in the Kruger National Park and all the animals 
in the Hluhluwe Game Reserve were slaughtered or died 
during the months July-October (winter- spring) and 
generally carried fairly large numbers of nymphae of R. 
appendiculatus. This ·is the season in Southern Africa 
when nymphae of this tick reach peak numbers and few 
adults are present (Baker & Ducasse, 1967; Short & 
Norval, 1981 a, b,; Horak, 1982). Similarly, the large 
numbers of larvae of R. appendiculatus recovered from 
the eland and kudu during April and June, respectively, 
in the eastern Cape Province reflect the fact that these 
animals were examined in autumn and early winter, sea
sons when larvae of this tick reach peak numbers (Baker 
& Ducasse, 1967; Short & Norval, 1981 a, b; Horak, 
1982.) 

The recovery of large numbers of adult A. hebraeum 
from the eland, giraffe and buffalo in the Transvaal dur
ing winter and spring does not appear to be in accord 
with the fmdings ofNorval (1977) and Knight & Rechav 
(1978) in the eastern Cape Province, or of Londt, Horak 
& De Villiers (1979) and Horak (1982) in the northern 
Transvaal. These authors all found adult A. hebraeum 
reached peak numbers during the summer months. In Na
tal, Baker & Ducasse ( 1967) recorded peak adult activity 
on cattle between September and January, a finding 
which more closely approximates to the present ones. It 
would, however, be necessary to examine eland, giraffe 
and buffalo at regular intervals throughout the year in the 
Kruger and Hluhluwe Parks to determine when the actual 
peaks in adult numbers occur and the number of ticks 
present at such times. 

The very large numbers of adult A. hebraeum reco
vered from the eland, buffalo and giraffe, in comparison 
with the numbers collected from the somewhat smaller 
hosts such as kudu, nyala and bushbuck, suggest that the 
larger the host the more favourable it is for adult ticks of 
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.E 
g. 0.·~ " "' "' 1:! " 
" """ "" ""IE: 

..:! ..:t§- ..:! ::si:! 
1! J!v 1! ]~ 
~ ~eo: ~·- ~~ 
.:= ·-" .~ ~ .::. :§. tu .::. 'E ]'~ ..r:: ..r::<> ..r::,. 
~ ~5 ~ .. ~"" 

L d S? L N d ~ N d ~ 

4 9 7 8 0 27 15 2 103 51 
8 3 9 0 3 38 10 4 111 40 

this species. The findings of Knight & Rechav (1978) 
support this contention in that, in a 13-month survey of 
the ticks of kudu in the eastern Cape Province, the great
est mean number of adult A. hebraeum they recovered 
from these animals was only 19. In a similar survey in 
the northern Transvaal, Horak (1982) recovered a mean 
of 80 adult A. hebraeum from cattle examined during 
February 1977, but impala from the sa..rne locality never 
harboured more than 1 adult tick of this species. 

The B. decoloratus infestations encountered on ani
mals in the Kruger National Park were never very large 
and, in general, adult ticks accounted for only a minor 
proportion of nearly every burden. However, a fairly 
high proportion of the adult females were over 4,0 mm in 
length, which probably indicates that they would 
engorge and detach within the next 24 h. In Australia, 
Wharton & Utech (1970) found that once the females of 
Boophilus microplus (which are somewhat larger than 
those of B. decoloratus) had reached a length of 4,5 mm 
they would complete their engorgement and drop within 
24 h. 

R . kochi has previously been recorded once only in 
South Africa, from an impala, also at Pafuri (Gertrud 
Theiler, unpublished data, 1964. as Rhipicephalus nea
vei). The numbers encountered in the present survey 
indicate that it must be regarded one of the major species 
of the Pafuri region. 

Both host preference and host habitat probably played 
a role in the composition of the tick burdens of the buf
falo and nyala in the Hluhluwe Game Reserve. The buf
faloes generally prefer the savanna for grazing, while the 
nyala are found in the denser bush. From the findings in 
this survey it would appear that adult A. hebraeum, R. 
evensi evensi, R. appendiculatus, R. maculatus and R. 
simus prefer buffalo as hosts and that R. muehlensi prefers 
nyala. Adults of Ixodes pilosus were also found on 
nyala. 

The Mountain Zebra National Park has a mean annual 
rainfall of only 398 mm, and the ticks recovered from the 
gemsbok there are mostly species associated with semi
arid conditions. M. winthemi is a 1-host tick which 
reaches peak numbers during the winter (Howell , Walker 
& Nevill, 1978), and the infestation may have been 
declining with the approach of summer. This might ex
plain the absence of larvae and the relatively small 
numbers of nymphae recovered. 

The numbers of ticks and tick species recovered from 
the gemsbok exceeded those recovered from blesbok 
slaughtered in the Mountain Zebra Park at the same time 
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TABLE 7 The proportional distribution of several tick species on 5 kudu in the Andries Vosloo Kudu Reserve 

Percentage recovered from 

Tick species Stage of Total No. Neck, body Lower legs development recovered Head and upper and Tail 

Amblyomma hebraeum Larvae 2 053 
Nymphae 106 

Larvae 13 859 

Haemaphysalis silacea Nymphae 
Male 
Female 

Larvae 

Rhipicephalus appendiculatus Nymphae 
Male 
Female 

Rhipicephalus evertsi evertsi Larvae 
Nymphae 

Rhipicephalus glabroscutatum Larvae 
Nymphae 

(Horak et al., 1982). The gemsbok appeared to be under 
some stress in this park, which may not be a natural 
habitat of these animals (Ansell, 1971), and were not 
thriving, factors which may have made them more sus
ceptible to tick infestation, as has been found with cattle 
under stress infested with B. micro plus (Utech, Seifert & 
Wharton, 1978). 

During a 13-month long survey of ticks on kudu on 
farms adjoining the Andries Vosloo Kudu Reserve, 
Knight & Rechav (1978) shot 2 kudu during June 1976 
and 2 during June 1977. These authors visually exam
ined certain areas on these kudu and removed, counted 
and identified the ticks they found (Knight, personal 
communication, 1982). They recovered no immature or 
adult R. glabroscutatum or R. evertsi evertsi and few 
larvae of A. hebraeum, H. silacea and R. appendiculatus 
from these animals. It is possible that these ticks were 
not present, or were present only in small numbers, but it 
is more likely that the techniques they used were not as 
sensitive as those employed in the present survey. Their 
survey did indicate, however, that the larvae and nym
phae of H. silacea and R. appendiculatus can reach peak 
numbers during June. 

Because they had recovered no immature R. glabros
cutatum from any of the kudu examined in their survey, 
Knight & Rechav (1978) stated: "This indicates that the 
immature stages feed on other hosts, possibly small 
mammals, as does Rhipicephalus simus Koch or, even 
on birds, as is the case with Hyalomma marginatum 
rufipes Koch." The present fmdings contradict this 
statement in that fairly large numbers of immature R. 
glabroscutatum were recovered from nearly every host 
that was infested with adults of this species. 

Perhaps the most significant finding of the present 
investigation is that large numbers of ticks may be found 
on apparently healthy wild animals. These burdens will 
probably be even larger if the recovery techniques used 
in the present survey are further improved. 

ACKNOWLEDGEMENTS 

We wish to thank the National Parks Board for placing 
the animals in the Kruger National Park and the Moun
tain Zebra National Park at our disposal. The Natal Parks 
Board kindly made available the buffalo and nyala in the 
Hluhluwe Game Reserve, and the Cape Provincial 
Administration the eland and kudu in the Thomas Baines 
and Andries Vosloo Reserves. 

2 480 
969 
156 

7 639 
774 

98 
28 

558 
270 

8 987 
3 718 

227 

legs feet 

11,7 19, 1 69,0 0,2 
15,1 5,7 76,4 2,8 

9,6 8,8 81,1 0,5 
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