




















PAF AND
stocking density for kudus, eland and buffaloes
combined is 1 animal per 9,4 ha.

The immature stages of A. hebraeum have a wide
host range (Theiler, 1962; Norval, 1974a). They
utilize not only the same hosts as the adults, but a
variety of small domestic and wild ruminants as well
as scrub hares and helmeted guineafowls (Horak,
Maclvor, Petney & De Vos, 1987). The higher stock-
ing density in the AVKR is also reflected in the tick
burdens of those hosts thatt  oour only immature
stages; scrub hares had mea urdens of 46 larvae
and 15 nymphs (Horak & Fc...e, 1991) compared
with 11 larvae and 11 nymphs on scrub hares in the
KNP (Horak, Spickett & Braack, unpublished data).
Helmeted guineafowls in the AVKR harboured 568
larvae and 26 nymphs, and those in the KNP 185
and 17 (Horak, Spickett, Braack & Williams, 1991).
The hares, kudus and guineafowls in the AVKR
were all examined at the same time, whereas in the
KNP the hares and guineafowls were examined
several years after the kudus.

If the number of immature ticks carried by female
kudus and the smaller antelope as well as those
harboured by scrub hares and guineafowls are ta-
ken into account the ratio of parasitic larvae and
nymphs to adults will shift even further in favour of
the immature stages.

The largest burden of adult ticks harboured by a
single kudu was 72 males and 58 females recovered
from a male shot in the KNP during January 1982
and 185 males and 119 females from a male shot in
the AVKR during December 1985. The tick burdens
of the 2 kudus examined in the Addo Elephant
National Park indicate that burdens of A. hebraeum
could possibly be even higher on kudus in this
reserve than in either of the other reserves.

Despite only 1 animal being examined each
month in the AVKR, larvae appeared to be more
abundant during late summer and winter, nymphs
during early summer and again in late summer and
adults from early to late summer. This pattern of
seasonal abundance corresponds to that observed
by Knight & Rechav (1978) on kudus and by Rechav
(1982) on cattle examined in* : same locality, and
is probably regulated by clime.... In the KNP, where
temperatures are higher than those in the eastern
Cape Province, no clear pattern of seasonal abun-
dance was evident and the tick’s life cycle appeared
to continue uninterrupted throughout the year.

Amblyomma marmoreum

Tortoises are the preferred »sts for all parasitic
stages of this tick (Theiler, 62; Norval, 1975b;
Dower, Petney & Horak, 1988). Helmeted guinea-
fowls, scrub hares, caracal, kudus, eland and cattle
are all good hosts of the larvae if the numbers
recovered and percentage ¢ hosts infested are
taken into account (Horak, M...clvor, Petney & De
Vos, 1987; Horak & Fourie, 1991). With the possi-
ble exception of guineafowls, none of these animals
are good hosts of the nymphs.

The large total number of larvae recovered from
the kudus in the AVKR comnared with those on
“Bucklands” and in the KNF 3 due to 2 animals.
( » of these harboured 1 0Uo and the other 865
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larvae.

The period of peak larval abundance (January to
July) on kudus in the AVKR was longer than that on
animals in the KNP (April to June). The seasonal
abundance of larvae on helmeted guineafowls in the
AVKR was similar to that on the kudus at the same
locality, while that on guineafowls in the KNP
extended fr~m February or March to July or August
(Horak, S kett, Braack & Williams, 1991). The
only nympns recovered were from a kudu examined
on “Bucklands’ during December 1986.

Boophilus decoloratus

This was by far the most abundant tick on the
kudus in the KNP, a finding also applicable to blue
wildebeest and Burchell’s zebras examined in this
park (Horak, De Vos & Brown, 1983; Horak et al.,
1984). Drag-sampling of 32 of the 35 vegetation
zones in the KNP during March 1988 indicated that
A. hebraeum was the dominant species (Spickett,
Horak, Braack & Van Ark, 1991), but this may well
have beenr ~ue to the month in which the samples
were colle :d. Monthly drag-sampling of 2 vegeta-
tion zones near the study site over a period of 3
years, from 1988 to 1991, indicated that R. zambe-
ziensis followed by B. decoloratus were most abun-
dant in the zone north of the study site and A.
hebraeum followed by R. appendiculatus and then
B. decoloratus in the zone east of the study site
(Horak, Spickett & Braack, unpublished data).
Although it is possible that B. decoloratus was the
dominant tick on the vegetation within the study area
this seems unlikely in the light of the drag-sampling
data from the 2 zones.

Two possible reasons for the large numbers of B.
decoloratus on the kudus are, firstly that this is a 1-
host tick, spending approximately 21 days on an
animal in order to compiete its parasitic life cycle
(Londt & Spickett, 1976). Thus B. decoloratus
recovered slaughter represent ticks acquired dur-
ing the previous 3 weeks compared with the multi-
host tick species in which each stage, with the possi-
ble exception of males, spends approximately only 7
days on't host. Secondly the loss between the
developmerual stages, which do not each have to
seek a new host in the case of a 1-host tick, is con-
siderably less than that encountered with multi-host
ticks. Furthermore kudus must be accepted as one
of the preferred hosts of B. decoloratus. In the pre-
sent study they harboured mean total burdens of
3 407 ticks of this species compared with 548 on
blue wildebeest and 1827 on Burchell’s zebras
examined in the KNP during earlier studies (Horak,
De Vos & Brown, 1983; Horak et al., 1984).

The overall ratio of larvae to nymphs to adults is
3,0:2,0:1,0 and this implies a good transiation to
aduithood without too much loss during the devel-
opmental stages and further confirms that kudus are
one of the preferred hosts of B. decoloratus. On blue
wildebeest and Burchell’s zebras examined in the
KNP during earlier studies these ratios were
8,9:1,7:1,0 and 3,0:1,1:1,0 respectively, indicating
that wildebeest are poor hosts and zebras good
hosts) (Horak, De Vos & Brown, 1983; Horak et al,,
1984).
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The ratios of males to females on the 3 host spe-
cies were 1,98:1,00; 1,35:1,00 and 2,07:1,00 for
the kudus, wildebeest and zebras, respectively. The
most logical explanations for this disparity seem to
be firstly, that because of the larger size of the
females they are more easily rubbed or groomed off
by the host and secondly, that the males remain
attached for longer than the females. This differs
markedly from the findings of Davey & Cooksey
(1988) for B. microplus and Boophilus annulatus on
artificially infested cattle. Thay recovered fewer
males than females and recor d ratios of 1,00:1,36
and 1,00:1,35 males to femaies for the 2 tick spe-
cies. They ascribed these differences to a selective
mortality of males at some point in their devel-
opment resulting in more females reaching the adult
stage.

If one accepts that the kudus in the KNP acquired
infestation on a daily basis and that female B. deco-
loratus spend 6 days on the animals, of which the
last day is spent engorging before detaching (Londt
& Spickett, 1976), then approximately 1/6 of all
females should be engorging. This would imply that
there should have been a total of 3 023 engorging
females compared with the 360 actually recovered.
This small number could be due to acquired resist-
ance in the kudus as noted in the case of Bos indi-
cus cross breeds of cattle and B. micropius
(Sutherst, Maywald, Bourne, Sutherland & Stege-
man, 1988). In cattle this resistance is only fully
evident at approximately 2 years of age, but was
already effective in the kudu calves. The small
number could also be due to the fact that the kudus
were usually shot after 08:00 h whereas many of the
engorged females may have detached earlier.

It is probable that red-billed oxpeckers, which are
commonly found on kudus in the KNP, also played a
role in reducing the numbers of engorging female B.
decoloratus. This tick is one of the preferred foods of
these birds (Bezuidenhout & Stutterheim, 1980).
Blue wildebeest and Burchell’'s zebras examined in
the KNP also harboured small numbers of engorg-
ing female B. decoloratus compared to the total
burdens of ticks of this species (Horak, De Vos &
Brown, 1983; Horak et al., 1984).

The peaks of abundance recorded for B. decolo-
ratus on the kudus during S tember and October
1981 and November and L<cember 1982 corre-
spond to the peaks recorded during October 1978
on blue wildebeest and September 1979 and 1980
and December 1980 on Burchell’s zebras in the
KNP. These peaks, which occurred in spring or early
summer, could be due to synchronous hatching of
large numbers of larvae from eggs that had overwin-
tered (Robertson, 1981; Spickett & Heyne, 1990).
The spring rise could also possibly be coupled to a
decrease in host resistance resulting from poor
nutrition during the preceding winter and early
spring months (Suthers  *al., 1979).

Baker & Ducasse (1967) recovered peak num-
bers of B. decoloratus from calves in Natal from
November to June. With the exception of 1 year
when large numbers of ticks were present during
November ~~4 December, Robertson (1981) reco-
vered most _. decoloratus from cattle on a coastal
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property in the eastern Cape Province from Feb-
ruary to June during a 4 year survey. Spickett, De
Klerk, Enslin & Scholtz (1989) recorded peaks in the
activity of  decoloratus on cattle in the south-east-
ern Transvaal during February, July, October and
December. In Natal Baker, Ducasse, Sutherst &
Maywald (1989) recorded peak activity on cattle dur-
ing spring and.autumn. Rechav & Kostrzewski
(1991) found peaks of activity in March/April, July,
September/October, and December/January on
cattle in the northern Transvaal. Horak, Williams &
Van Schalkwyk (1991) recovered most B. decolora-
tus from Merino sheep during July and November in
the eastern Orange Free State and in the eastern
Cape Province. It would thus appear that in South
Africa B. decoloratus may be encountered in peak
numbers during any or all seasons. Nevertheless,
spring and late summer seem to be the most pre-
ferred times.

The inland Valley Bushveld regions of the eastern
Cape Province are not a suitable habitat for the free-
living stages of B. decoloratus. Very few were reco-
vered from the kudus in the AVKR and on “Buck-
lands” and none on the kudus from the Addo Park.
Knight & Rechav (1978) also recovered only a few
B. decoloratus from the kudus they examined on
““Bucklands’ and its environs.

in the KNP 21,3 % of all B. decoloratus were
attached to the lower legs and feet of the kudus,
13,9 % to the heads and ears, 63,4 % to the necks,
bodies and upper legs and 1,4 % to the tails. Only
10,9 % of the population of female ticks was
attached to the legs and lower feet compared with
24,9 % of the males, indicating a selective loss of
the larger female life stage from this attachment site.

Furthermore only 4,4 % of all engorging females
were recovered from the lower legs and feet while
81,1 % and 6,1 % were recovered from the necks,
bodies and upper legs and from the tails, respect-
ively. This indicates that the lower legs and feet were
particularly unfavourable for the completion of the
female life cycle whereas the tails seemed to afford
most protection for these large ticks. On Burchell’'s
zebras examined in the park at an earlier occasion
8,0 % of B. decoloratus were attached to the lower
legs and feet, 8,9 % to the heads and ears and
83,1 % to the necks, bodies, upper, legs and tails
(Horak et al., 1984).

Haemapl salis silacea

According to Howell, Walker & Nevill (1978) this
tick is four  in well-wooded ravines and river valleys
in the eastern Cape Province and in Natal. Hence its
presence on kudus in the Valley Bushveld vegeta-
tion of the AVKR, ““Bucklands” and Addo Elephant
National Park. It has a wide host range including
kudus, eland, sheep, goats, cattle and helmeted
guineafowls (Knight & Rechav, 1978; Horak,
Potgieter, Walker, De Vos & Boomker, 1983; Horak
& Knight, 1986).

In the present survey 27,8 % of all males and
59,5 % of all females were found attached on the
tails of the kudus in the AVKR. In addition 84,8 % of
all the e~~rging female ticks were recovered from
the tails. ...is need not necessarily imply that the tail
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(Minshull, 1982), that these hosts are constantly
exposed to infestation during periods of peak sea-
sonal abundance of the ticks, and that the female
ticks engorge during the last 24 h of their attach-
ment, then approximately 1/7 (14,3 %) of the female
ticks should be maturing. On the kudus in the KNP
only 1,8 % were maturing, whereas this figure was
13,3 % for the animals in the AVKR. Minshull (1982)
found that most engorged females of R. appendicu-
latus detached from artificially infested cattle
between 06:00 and 08:00 h. As most of the kudus in
the KNP were shot after 08:00 h many engorged
female ticks could already have detached. The
same argument does not apply to the animals in the
AVKR, which were also shot after 08:00 h and yet
harboured a large proportion of maturi  females.
Oxpeckers, which as mentioned previously, prefer
female Rhipicephalus spp. ticks to males, may also
be responsible for the small number of maturing
ticks in the KNP. These birds were not present in the
AVKR.

The seasonal abundance of the adults and
nymphs in the 2 reserves was reasonably similar. In
the AVKR increased numbers of larvae were reco-
vered 1 month earlier than in the KNP, whereas
peak larval activity extended for 1 month longer in
the latter reserve. In general terms larvae were ac-
tive from late summer to winter or spring, nymphs
from winter to spring and adults from mid-summer to
autumn. This pattern of abundance corresponds to
that observed on cattle in Natal by Baker & Ducasse
(1967), in the northern Transvaal by Horak (1982)
(a1nd i)n the eastern Cape Province by Rechav

982).

Short & Norval (1981) state that the pattern of
seasonal abundance is chiefly dependent on the
activity period of the adults and that this is regulated
by the combined influences of humidity, tempera-
ture and daylength. Unfortunately too few animals
were examined in each of the reserves to determine
accurately the periods of activity of the adults. If,
however, tick counts from cattle slaughtered at
monthly intervals over a 2 year period on ‘‘Buck-
lands’" at the same time as the kudus in the AVKR
(Horak, unpublished data), are added to the latter
data it would appear as if peak adult activity extends
from December to February in this region of the
eastern Cape Province. This corresponds exactly
with that recorded by Rechav (1981) in this area.
Taking the mean values for the 2 year study in the
KNP into account peak adult activity occurred from
February to May in this park.

Rhipicephalus evertsi evertsi

Although this tick has a very widespread distribu-
tion in South Africa (Howell et al., 1978), it never
occurs in very large numbers except on zebras and
eland (Horak et al., 1984; Horak, Fourie, Novellie &
Williams, 1991). If the burdens of the kudus in the
KNP are compared with those of Burchell’s zebras
examined a few years previously in the same park
(Horak et al., 1984) it is obvious that kudus are not a
preferred host of R. evertsi evertsi. The mean
burdens of the zebras comprised 606 larvae, 259
nymphs and 76 aduits compared with 95 larvae, 10
nymphs and 2 adults on the kudus. in addition, it
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would appear as if kudus do not, or cannot, harbour
many nymphs of this 2-host tick, of which the
immature stages occur in the ear canal. This could
affect the successful translation of larvae to nymphs
when many larvae are present. In the KNP mean
burdens of 95 larvae translated into only 10 nymphs
compared with mean burdens of 16 larvae on kudus
in the AVKR and ‘‘Bucklands’ combined, translat-
ing into 11 nymphs. The largest number of nymphs
recovered from a kudu was 72, compared with 626
from an eland and 1944 from a zebra (Horak,
unpublished data).

Combining the total numbers of adult R. evertsi
evertsirecovered from all the kudus examined in the
present surveys, the ratio of males to females is
2,75:1,00. The marked preponderence of males is
probably because more males than females may be
recovered from animals even within 1 week of them
having been picked clean of ticks, and that males
may remain on the host for longer than females and
thus their numbers accumulate (Kaiser et al., 1982).

No clear pattern of seasonal abundance was
evident. The fact that both adults and immatures
may be present throughout the year indicates that
more than 1 life cycle can be completed annually
and that development is continuous in the regions in
which the present surveys were conducted. This
corresponds to the observations made by Matson &
Norval (1977) on cattle in Zimbabwe, Horak,
Williams & Van Schalkwyk (1991) on sheep in the
Orange Free State and in the eastern Cape
Province, Horak et al. (1984) and Horak, Fourie,
Novellie & Williams (1991) on Burchell’s zebras in
the KNP as well as on Cape mountain zebras and
eland in the Karoo respectively.

Rhipicephalus glabroscutatum

The geographic distribution of this tick has been
described by Maclvor (1985). It is largely confined to
the eastern Cape Province where it inhabits non-
coastal areas of low rainfall characterized by Karoo
and Karoid vegetation, with isolated pockets extend-
ing into the western Cape Province. lis original hosts
were probably the antelope inhabiting these regions
and more particularly eland, kudus, mountain reed-
buck and common duikers (Maclvor, 1985; Horak &
Knight, 1986; Maclvor & Horak, 1987; Horak,
Fourie, Novellie & Williams, 1991) and probably also
bushbuck. Scrub hares may harbour the immature
stages only (Horak & Knight, 1986; Horak & Fourie,
1991). With the introduction of domestic stock into
these regions R. glabroscutatum now also infests
goats, sheep and cattle (Maclvor & Horak, 1984,
1987; Maclvor, 1985; Horak & Knight, 1986;
Horak, Williams & Van Schalkwyk, 1991).

Accordinn to Maclvor (1985) the preferred site of
attachment  the legs and feet. In the present sur-
vey 83,9 % of all immature ticks and 95,7 % of all
adults were recovered from the lower legs and feet
of the kudus in the AVKR and on “Bucklands’. Mac-
Ivor & Horak (1987) state that while goats may fre-
quently harbour large numbers of adult ticks
between their hooves none where found between
the hooves of the antelope they examined on one of
the farms on which they worked. They suggested
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