- ®
A BioOne DIGITAL LIBRARY

HELMINTHS AND ARTHROPODS OF BLACK AND WHITE
RHINOCEROSES IN SOUTHERN AFRICA

Authors: Knapp, S. E., Krecek, R. C., Horak, I. G., and Penzhorn, B. L.
Source: Journal of Wildlife Diseases, 33(3) : 492-502

Published By: Wildlife Disease Association
URL.: https://doi.org/10.7589/0090-3558-33.3.492

The BioOne Digital Library (https://bioone.org/) provides worldwide distribution for more than 580 journals
and eBooks from BioOne’s community of over 150 nonprofit societies, research institutions, and university
presses in the biological, ecological, and environmental sciences. The BioOne Digital Library encompasses
the flagship aggregation BioOne Complete (https://bioone.org/subscribe), the BioOne Complete Archive
(https://bioone.org/archive), and the BioOne eBooks program offerings ESA eBook Collection
(https://bioone.org/esa-ebooks) and CSIRO Publishing BioSelect Collection (https://bioone.org/csiro-
ebooks).

Your use of this PDF, the BioOne Digital Library, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Digital Library content is strictly limited to personal, educational, and non-commmercial
use. Commercial inquiries or rights and permissions requests should be directed to the individual publisher
as copyright holder.

BioOne is an innovative nonprofit that sees sustainable scholarly publishing as an inherently collaborative enterprise
connecting authors, nonprofit publishers, academic institutions, research libraries, and research funders in the common
goal of maximizing access to critical research.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 11 Jul 2025
Terms of Use: https://complete.bioone.org/terms-of-use



Joumal of Wildlife Diseases, 33(3). 1997, pp. 492-502
© Wildlife Disease Association 1997

HELMINTHS AND ARTHROPODS OF BLACK AND WHITE
RHINOCEROSES IN SOUTHERN AFRICA

S. E. Knapp,'2 R. C. Krecek,?? |. G. Horak,? and B. L. Penzhorn?

' Veterinary Molecular Biology Laboratory, Montana State University, Bozeman, Montana 59717-3610, USA

2 Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, Private Bag X04,
Onderstepoort, 0110, Republic of South Africa

3 Author to whom correspondence should be addressed

ABSTRACT: Helminths and arthropods were collected and quantified from two black rhinoceroses
(Diceros bicornis bicornis) and one white rhinoceros (Ceratotherium simum), and ticks from an
additional four black and two white rhinoceroses in southern Africa. The helminths of a black
rhinoceros from the Republic of South Africa and one from Namibia were quantitatively mea-
sured and recorded for each compartment of the alimentary tract. Probstmayria vivipara was the
most abundant parasite in each animal. A recently described nematode, Diceronema versterae,
was found in the stomach of one animal. Draschia megastoma was present in the descending
colon of the same animal, but it was twice the size of similar specimens reported from equids
and the typical granulomatous lesions caused by this nematode in horses were not observed. New
records of other helminths from rhinoceroses include Parabronema roundi, Kiluluma sp., Kilu-
luma goodeyi, Kiluluma magna, Khalilia rhinocerotis, Oxyuris karamoja and Anoplocephala gi-
gantea. The stomach bot, Gyrostigma pavesii, was collected from one black and one white rhi-
noceros. Ticks collected from the black rhinoceroses were Amblyomma hebraeum, Dermacentor
rhinocerinus, Rhipicephalus maculatus, Rhipicephalus muehlensi and Haemaphysalis silacea. The
two white rhinoceroses were infected with A. hebraeum, D. rhinocerinus, Hyalomma truncatum,

Rhipicephalus simus, Rhipicephalus appendiculatus and Rhipicephalus zambeziensis.

Key words:
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INTRODUCTION

The rhinoceroses, both black (Diceros
bicornis bicornis) and white (Ceratother-
ium simum) are endangered species. In
southern Africa there is great interest in
the management and protection of these
animals (Walker, 1994) with particular
concern for their diseases (Meltzer, 1994)
and parasites (Penzhorn et al., 1994). Von
Linstow (1907) published the first descrip-
tion of a helminth from a rhinoceros. Since
then, there have been numerous reports of
arthropods and helminths from these ani-
mals (Zumpt, 1964). Most of the parasite
studies have been taxonomic, although
there have been a few reports describing
nematode-induced skin lesions (Round,
1964; Young, 1966; Hitchins and Keep,
1970; Kock and Kock, 1990). Checklists of
the helminths of rhinoceroses compiled by
Round (1968) and Penzhorn et al. (1994)
provided a comprehensive documentation
of all the parasites that have been recorded
from both black and white rhinoceroses.

Black rhinoceros, Diceros bicornis bicornis, white rhinoceros, Ceratotherium si-

Zumpt (1965) reported larvae of the
gasterophilid fly Gyrostigma pavesii from
both black and white rhinoceroses, and in-
dicated that this fly may be expected where-
ever its hosts still occur in Africa. Check-
lists of the ixodid ticks collected from black
and white rhinoceroses south of the Sahara
Desert have been prepared by Theiler
(1962), while Baker and Keep (1970) have
compiled such lists for black and white rhi-
noceroses in KwaZulu-Natal (Republic of
South Africa). Walker (1991), in a review
of ixodid ticks occurring in southern Afri-
ca, mentioned that adults of two ticks, Am-
blyomma rhinocerotis and Dermacentor
rhinocerinus, feed primarily on black and
white rhinoceros. While the immature
stages of A. rhinocerotis are unknown
(Walker, 1991), the larva of D. rhinoceri-
nus recently has been described for the
first time and the nymph and adults were
redescribed (Keirans, 1993).

In this study, we present quantitative
data on the helminths and arthropods col-
lected from a black rhinoceros in the Re-
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public of South Africa and another in Na-
mibia. Also included are the identifications
of some parasites collected from a white
rhinoceros in the Republic of South Afri-
ca. In addition, quantitative data are pre-
sented for ticks collected on another four
black and two white rhinoceroses in the
Republic of South Africa.

MATERIALS AND METHODS

A female black rhinoceros with calf died dur-
ing June 1993 in the Umfolozi section of the
Hluhluwe-Umfolozi Park (KwaZulu-Natal, Re-
public of South Africa; 28°12' to 28°21'S,
31°42’ to 31°59'E). The two vegetation types
recognized in this reserve are Zululand Thorn-
veld along the slopes and crests of the hills and
Lowveld in the valleys (Acocks, 1988).

In Namibia, a 30-yr-old male black rhinoc-
eros was killed in July 1989 because its lip and
lower mandible were injured, resulting in de-
terioration of its condition. This rhinoceros
ranged in the western part of the Etosha Na-
tional Park (Namibia; 18°55'S, 15°31'E). The
dominant vegetation type is saline desert with
dwarf shrub savanna fringe and mopane savan-
na (Giess, 1971).

The death of a white rhinoceros, in June
1991 in the Hluhluwe-Umfoloz Park provided
the opportunity to collect internal parasites.
Unfortunately, the animal had been dead for 1
day before ingesta samples were collected so
quantitative estimates of parasite species were
not performed. A few helminths could be iden-
tified and these are reported herein.

The culling of a problem black rhinoceros in
the Addo Elephant National Park (Eastern
Cape Province, Republic of South Africa;
33°27'S, 25°44’E) in a vegetation zone classi-
fied as Valley Bushveld (Acocks, 1988); the im-
mobilization of three black rhinoceroses in the
Ndumu Game Reserve northern KwaZulu-Na-
tal, Republic of South Africa; 26°53'S, 32°15'E)
in a vegetation zone classified as a Lowveld
subtype of Tropical Bush and Savannah
(Acocks, 1988); and the death, due to injuries,
of two white rhinoceroses in the southern re-
gion of Kruger National Park (northeastern
Mpumalanga, Republic of South Africa; south
of 24°24'S, 31°15’ to 31°55’'E) in a vegetation
zone classified as Arid Lowveld and Lowveld
(Acocks, 1988), presented the opportunity for
collecting additional ticks.

Each rhinoceros, excluding the six involved
in the tick study, was processed for the collec-
tion of internal parasites following procedures
used in equids (Malan et al., 1981a, 1981b). All
organs were examined and samples from the
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gastrointestinal tracts collected. Quantitative
samples were collected from the ingesta in the
stomach, small intestine and the four sections
of the large intestine. Aliquot sizes of the in-
gesta from rhinoceroses in Namibia were lim-
ited because of the high financial costs of car-
rying these samples as accompanying baggage
on an airline flight. Samples (5% of the mass)
were collected for transport back to the labo-
ratory and the remainder examined macroscop-
ically at post-mortem examination. The ingesta
from the black rhinoceros from KwaZulu-Natal
was collected totally. A 1% sample of the total
was examined microscopically, if counts were
<100 helminths, a second 1% sample was ex-
amined. For the white rhinoceros, 20% of
stomach and small intestine ingesta were col-
lected and 10% of the remaining material came
from compartments of the alimentary tract. Up
to 10% of the remaining ingesta was examined
macroscopically. Usually 10% of the intestinal
serosa was frozen and then examined with an
illuminated diamond sorting lamp for fourth
stage larvae of cyathostome nematodes. Many
of these parasites were in such poor condition
that specific identifications could not be deter-
mined and quantitative counts were not com-
pleted. Samples of all organs were placed in
10% formalin for histopathological examina-
tion, but pathological lesions were not noted.
Thin blood smears were made from the Na-
mibian black rhinocerous and stained with
Giemsa’s stain, according to standard proce-
dures, for the presence of protozoan parasites.
Larvae of the gasterophilid fly G. pavesii were
collected from the mucosal wall and contents
of the stomach. Ixodid ticks were collected
from the skins of the dead black rhinoceros and
the two dead white rhinoceroses as described
by Horak et al. (1992b). Ticks were collected
by hand from three black rhinoceroses after the
animals had been immobilized. All the ticks
were identified and counted using a stereo-
scopic microscope.

Nematodes were identified to genus using
the descriptive data and keys in Anderson et al.
(1974) and Lichtenfels (1975), as well as vari-
ous checklists (Round, 1968; Penzhorn et al.,
1994) or descriptive reports (Thapar, 1924;
1925; Fitzsimmons, 1962; Neveu-Lemaire,
1924; Baylis, 1939; Usui and Horii, 1985; Ezz-
at, 1945). Stunkard (1926) was used as the au-
thority for identification of cestodes. Stomach
bots were identified from descriptions given by
Zumpt (1964). Representative specimens of
helminths and arthropods collected in this
study are deposited in the United States Na-
tional Parasite Collection (Biosystematics and
National Parasite Collection Unit, United
States Department of Agriculture, Beltsville,
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TABLE 1. Helminth and gasterophilid parasites from black rhinoceros in the Republic of South Africa and
Namibia.
South Africa (n=2)b Namibia (n=2)b
Preferred Preferred
Species of parasites sites in host? Total numbers sites in host? Total numbers

Nematoda

Kiluluma goodeyi C 1,310

Kiluluma magna A 5,420

Kiluluma rhinocerotis C 18,490 C A 2,720

Diceronema versterae S 2,100

Probstmayria vivipara C 17,858,200 C, A D 385,360,000

Draschia megastoma D 100

Parabronema roundi S 4,200

Oxyuris karamoja A 250 C, A 80
Cestoda

Anoplocephala gigantea I 1,698 I 1,400
Diptera

Gyrostigma pavesii S 168
2§, stomach; I, small intestine; C, cecum; A, ascending colon; D, descending colon.
by = number of hosts examined.

Maryland, U.S.A.; Accession numbers 84763-
84784).

RESULTS AND DISCUSSION

Three nematode and one cestode spe-
cies were collected from the black rhinoc-
eros in Namibia (Table 1). Protozoa were
not found in the blood smears. Probstmay-
ria vivipara was the most numerous of the
helminths collected and was present in the
cecum, descending colon and ascending
colon. Kiluluma rhinocerotis was present
in substantial numbers in the cecum and
the ascending colon. A large number of
scoleces of the cestode Anoplocephala gi-
gantea were present in the small intestine.

A greater variety of helminths, gastero-
philid and arthropods were found in the
black rhinoceros from the Hluhluwe-Um-
folozi Park (Tables 1 to 3). A recently de-
scribed genus and species of nematode,
Diceronema versterae (Atractidae), was
found in the stomach (Gibbons et al.,
1996). Parabronema roundi also occurred
in substantial numbers in the stomach as
well as Gyrostigma pavesii, the stomach
bot. The small intestine contained a few
Kiluluma sp., K. goodeyi and K. magna.
Parahronema vivipara were abundant and

many scoleces of A. gigantea were present.
The cecum contained the greatest num-
bers of the three Kiluluma spp. Parahro-
nema vivipara were present in enormous
numbers. A few specimens of Kiluluma
spp- were found in the descending colon
along with a substantial number of P. vi-
vipara and small numbers of Oxyuris kar-
amoja and Draschia megastoma. The three
Kiluluma spp. were present in the colon,
with K. magna being the most abundant
followed by Kiluluma sp. and K. goodeyi.
Oxyuris karamoja was abundant in the as-
cending colon as was P. vivipara. Imma-
ture nematodes were not identified.

In the white rhinoceros from KwaZulu-
Natal, we identified only a few specimens
of internal parasites since most of the hel-
minths in the ingesta had deteriorated and
could not be identified. These included
four second instar and two third instar lar-
vae of G. pavesii from the stomach; K.
rhinocerotis from the cecum; K. rhinocer-
otis and O. karamoja from the descending
colon and P. vivipara from the ventral co-
lon (Table 1).

The numbers of ticks collected from the
black and white rhinoceroses are summa-
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rized in Tables 2 and 3. The black rhinoc-
eros from the Addo Elephant National
Park had two species of ticks while the
three from the Ndumu Game Reserve
were infected with four species of ticks.
The two white rhinoceroses from the Kru-
ger National Park had six species of ixodid
ticks.

Scanning electron micrographs of six
Kiluluma spp., Khalilia rhinocerotis and
Draschia megastoma are presented in Fig-
ures 1-8. These were used in the identi-
fication and differentiation of these species
(see below).

Anoplocephala gigantea (Cestoda, Ano-
plocephalidae) was originally described
from a black rhinoceros from Mozambique
(Peters, 1856) and subsequently reported
from a white rhinoceros from Zaire (Stun-
kard, 1926) and the Republic of South Af-
rica (Monnig, 1928) and from both black
and white rhinoceroses (Zumpt, 1964) in
the Republic of South Africa. It was pres-
ent in the small intestines of both black
rhinoceroses we examined and this is the
first report for this parasite from Namibia.

Kiluluma rhinocerotis (Nematoda, Cy-
athostominae) was first described by Nev-
eu-Lemaire (1924) from a black rhinoc-
eros in Ethiopia. We found this species in
both the black rhinoceros from Namibia
and the white rhinoceros from the Repub-
lic of South Africa. Body measurements
for nematodes from both hosts were sim-
ilar to those of the original description.
This is the first report of this parasite sub-
sequent to its original description and our
findings represent a new host record for
the white rhinoceros and new geographic
records for southern Africa.

The genus Kiluluma was created by
Skrjabin (1916) in response to a need for
a more appropriate generic name for a rhi-
noceros nematode that had been de-
scribed earlier by von Linstow (1907); De-
letocephalus stylosus of von Linstow
(1907) did not exhibit generic character-
istics in common with the type species D.
dimidiatus and the first recorded strongy-
lid nematode of the rhinoceros was re-

Other ticks
Haemaphysalis silacea
Rhipicephalus muchlensi
Rhipicephalus muchlensi
Rhipicephalus appendiculatus
Rhipicephalus zambeziensis

phalus
simus
Adults

0

0

0

0

66

Rhipice-

(
352
266
504

0

0

Adults

maculatus

Rhipicephalus
0

Total numbers of ticks collected
Nymphs
40
28
114
0
0

Adults

Dermacentor Hyalomma
Adults

rhinocerinus truncatum

48
62
66
686
987

Adults
1,211

Amblyomma hebraeum
Nymphs
394
222
220

Larvae

293
0

0

0

2
22

Sex
M

Ndumu Game Reserve (Black rhinoceroses)

Ixodid ticks on four black and two white rhinoceroses in the Republic of South Africa.
F
F
M

Rhinoceros

Age
Adult
Calf
Adult
Adult
Adult
Adult

Addo Elephant National Park (Black rhinoceros)
Kruger National Park (White rhinoceroses)

TABLE 2.
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TABLE 3.
Zimbabwe.

JOURNAL OF WILDLIFE DISEASES, VOL. 33, NO. 3, JULY 1997

Ixodid tick species reported on white and black rhinoceroses in the Republic of South Africa and

Republic of South Africa

Buker and Keep (1970),

Theiler (1962), Zimbabwe

Norval (1985)

present study

Tick species

White

Black White Black

Amblyomma hebraeum
Amblyomma rhinocerotis
Amblyomma sparsum
Amblyomma tholloni
Dermacentor rhinocerinus
Haemaphysalis silacea®
Hyalomma marginatum rufipes
Hyalomma truncatum
Rhipicephalus appendiculatus
Rhipicephalus capensis
Rhipicephalus compositus
Rhipicephalus evertsi evertsi
Rhipicephalus lunulatus
Rhipicephalus maculatus
Rhipicephalus muehlensi
Rhipicephalus simus
Rhipicephalus zambeziensis*
Rhipicephalus zumpti

+
+

+

+ L+ 0+ 4

+

+

L+ ++++++ 1 ++
L+ 4+ 0+
T T T S R

+

+ 1+ + +
+

4 New record.
b Only larvae.
¢ Single nymph only.

named Kiluluma stylosa by Skrjabin
(1916). Thapar (1924) rejected the species
description on the basis that the measure-
ments cited by Skrjabin (1916) were dif-
ferent from those given by von Linstow
(1907). He subsequently described six new
species of this genus Kiluluma from a col-
lection of strongylid nematodes collected
by R. T. Leiper from the large intestine of
a black rhinoceros in Uganda and named
them K. rhinocerotis, K. africana, K. pach-
yderma, K. macdonaldi, K. solitaria and K.
magna. Later, Thapar (1925), studying the
same collection, described four additional
species as K. goodeyi, K. brevicauda, K.
brevivaginata and K. cylindrica. Taylor
(1925) concluded that all of the species
described above except K. magna were
probably the same species; K. rhinocerotis,
K. africana, K. pachyderma and K. solitar-
ia were considered as synonyms and it was
suggested that K. macdonaldi also might
belong with this group. However, Taylor

(1925) did not suggest which species
names should be used. A nearly similar
conclusion was recorded by Yorke and Ma-
plestone (1926) after examining the same
collection of parasites as Taylor (1925);
they observed that only one species of the
genus was present.

An eleventh species of the genus was
described by Monnig (1926) from a col-
lection of parasites from rhinoceroses from
the Republic of South Africa. One of these
had been labeled as K. stylosa. Ménnig
(1926) accepted that Thapar (1924) was
correct in assuming that K. stylosa con-
sisted of several specifically different spe-
cies, accepted the six new species as valid,
reported K. rhinocerotis, K. africana, K.
pachyderma and K. solitaria in his collec-
tion, and described a new species, Kilu-
luma longispiculata, which was later syn-
onymized with K goodeyi in an addendum
to his paper (Round, 1968). In a parasite-
host checklist for the rhinoceros, Round
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(1968) lists all of the above species for the
genus Kiluluma but acknowledges that
Sandground (1933) admonishes “With the
possible exception of K. magna, which is
slightly larger and K. goodeyi, K. breviva-
ginata and perhaps K. brevicauda in which
the male can be distinguished by its longer
spicules, the remaining species do not pos-
sess clear differential characters.” Round
(1968) concludes that “... a reexamina-
tion of this genus is obviously necessary.”

The larger specimens of Kiluluma spp.
we collected from the black rhinoceros in
the Hluhluwe-Umfolozi Park resemble
specimens described by Thapar (1924) and
Monnig (1926) as K. magna and K. good-
eyi. We have identified specimens as be-
longing to these two species based on body
size, spicule length and morphology, bursal
ray architecture and mouthpart arrange-
ment. Scanning electron microscope pho-
tos were made of Monnig’s (1926) speci-
mens and those from our study; these
helped to confirm that the species present
in both collections were similar (Figs. 1 to
6). In the case of the remaining specimens
of the genus Kiluluma, we believe these
should be referred to as Kiluluma spp. un-
til their taxonomic status can be deter-
mined. We propose applying molecular bi-
ological techniques which have been used
to separate eggs of Strongylus spp. (Camp-
bell et al., 1995) to differentiate the Kilu-
luma spp. There were 217 specimens ex-
amined in this group. All came from the
black rhinoceros from the Hluhluwe-Um-
folozi Park. Most of the specimens came
from the cecum although some were in
the small intestine, ascending colon and
descending colon. Excluding K. magna,
these nematodes ranged in body length
from 11 to 23 mm and resembled those
described by Thapar (1924). Except for
differences in body length, they appeared
to be a single species.

Diceronema versterae, recently de-
scribed by Gibbons et al. (1996), was
found in the stomach of the black rhinoc-
eros from the Hluhluwe-Umfolozi Park
(Table 1). A few specimens of D. megas-
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toma also were found in the descending
colon of this animal (Fig. 8). This is the
first report for this parasite from the rhi-
noceros in a location other than the stom-
ach where it usually produces tumor-like
lesions. There were no intestinal lesions in
the rhinoceros. In southern Africa, this
parasite has been reported from Burchell’s
(Equus burchelli antiquorum) and Hart-
mann’s (Equus zebra hartmannae) zebras
(Scialdo-Krecek, 1984), and it is frequently
found in horses (Lichtenfels, 1975). The
specimens from the rhinoceros were twice
the length of those from equids, ranging
from 19-21 mm and 15-16 mm for fe-
males and males, respectively. Other than
size, the nematodes from rhinoceros were
morphologically similar to those from the
zebra and horse. The nematode Oesopha-
gostomum columbianum, which infects
both sheep and certain antelopes, produc-
es a visible tissue reaction only in sheep
(Horak, 1981), another nematode Impa-
laia nudicollis, which infects various ante-
lopes, is considerably smaller than normal
when collected from warthogs (Phacochoe-
rus aethiopicus) (Horak et al., 1983a). It
was suggested that this could indicate that
antelopes are the normal definitive hosts
for these parasites and not sheep or wart-
hogs. This also may be the case for D. me-
gastoma in the rhinoceros in which there
appears to be no tissue damage, but con-
siderably larger specimens of the parasite
are found in a different region of the ali-
mentary tract than was reported previous-
ly.

Parabronema roundi was found in the
stomach of the black rhinoceros in the
Hluhluwe-Umfolozi Park. This parasite
was first recorded from the intestine of a
black rhinoceros in Kenya by Fitzsimmons
(1962). This is the first report for this par-
asite in southern Africa. Another species,
P. rhinocerotis, has been recorded in the
black rhinoceros in Ethiopia (Khalil,
1927).

The pinworm, O. karamoja was de-
scribed by Baylis (1939) from specimens
from a black rhinoceros in Uganda. Sub-
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FIGURES -8, Scanning electron micrographs of anterior extremities of nematodes from black and white
rhinoceroses from southern Africa. 1. Kiluluma rhinocerotis from the Monnig collection at Onderstepoort
Veterinary Institute (OVD. Republic of South Africa (SA). 2. Kiluluma spp. from a black rhinoceros female,
(SA). 3. Kiluluma goodeyi from a black rhinoceros female, (SA). 4. K. goodeyi from the Monnig collection
(OVD). 5. Kiluluma magna from a black rhinoceros female, (SA). 6. K. magna from the Monnig collection
(OVD). 7. Khalilia rhinocerotis from a black rhinoceros from Namibia. 8. Draschia megastoma from a black
rhinoceros female from the Republic of South Africa.
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sequently it was reported from a white rhi-
noceros in southern Africa that had been
sent to a zoological garden in Oita Prefec-
ture, Japan (Usui and Horii, 1985) follow-
ing antihelmintic treatment of the host.
We found this parasite from white and
black rhinoceroses in the Republic of
South Africa and a black rhinoceros in Na-
mibia. Oxyuris equi has been reported
from the black rhinoceros in South Africa
by Ménnig (1926) 13 yr prior to the de-
scription of O. karamoja and it was prob-
ably the latter species.

According to Zumpt (1965) the imma-
ture stages of G. pavesii are found in both
black and white rhinoceroses. The eggs are
firmly attached to the skin of the head, but
the conditions under which they hatch,
how the larvae reach the stomach and
where the second and third instars occur
are unknown (Zumpt, 1965). The black
rhinoceros from Umfolozi had only third
instar larvae.

Using the checklists of Theiler (1962)
and Baker and Keep (1970), our data, and
records published in Norval (1985), we
constructed checklists of the ixodid ticks
reported on black and white rhinoceroses
in the Republic of South Africa and Zim-
babwe (Tables 2 and 3). Thirteen tick spe-
cies are reported on black rhinoceroses in
the Republic of South Africa and five are
reported in Zimbabwe. White rhinoceros-
es in the Republic of South Africa may
have eight ixodid tick species and those in
Zimbabwe have seven. Two of these ticks,
A. rhinocerotis and D. rhinocerinus, are
virtually specific to rhinoceroses (Walker,
1991), while A. hebraeum, A. sparsum, H.
marginatum rufipes, H. truncatum, Rhip-
icephalus maculatus and Rhipicephalus si-
mus are common parasites of these and
other large hosts in the Republic of South
Africa and/or Zimbabwe. Of the 10 ornate
tick species occurring in southern Africa,
five (A. hebraeum, A. rhinocerotis, A. spar-
sum, D. rhinocerinus, R. maculatus) are
regularly found on rhinoceroses within
their distribution ranges.

Excluding elephants, the adults of A. he-
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braeum prefer the large ungulates, while
the larvae and nymphs feed on the same
hosts as well as on many smaller animals
(Horak et al., 1987). The large numbers of
adults collected, particularly from the
black rhinoceros in the Addo Elephant
National Park and the two white rhinoc-
eroses in the Kruger National Park, indi-
cate that these animals may be among the
preferred hosts of this tick.

Amblyomma rhinocerotis were not col-
lected in our study, although Baker and
Keep (1970) recorded it on animals in the
Ndumu Game Reserve. Duncan (1989)
counted large numbers of adults on black
rhinoceroses in Zimbabwe. Amblyomma
sparsum is found on rhinoceros in Zim-
babwe (Duncan, 1989), but it does not oc-
cur in the Republic of South Africa and
there are only two records from northern
Namibia (Walker, 1991).

With the exception of the rhinoceros in
the Addo Elephant National Park, all the
animals we examined had D. rhinocerinus.
According to Theiler (1962) this park lies
outside the distribution range of the tick
which at the time had been recorded only
from KwaZulu-Natal. With the reintroduc-
tion of rhinoceroses into the Kruger Na-
tional Park, this tick also was introduced
or reintroduced, as is evident from the tick
infections on the two white rhinoceroses
examined there (Braack et al., 1995). The
hosts of the immature stages are unknown.

Keirans (1993) suggests that D. rhino-
cerinus may soon become another mem-
ber of the world’s extinct fauna considering
the current threatened status of its hosts.
The success of the Republic of South Af-
rica in the conservation of rhinoceroses
will, at least in the short term, ensure the
survival of this tick.

Despite the few Hyalomma sp. collect-
ed in this study, substantial numbers may
occur on rhinoceroses (Duncan, 1989).
Other large wild mammals may have con-
siderable numbers of these ticks (Rechav
et al., 1987; Horak et al., 1992a). These are
two-host ticks and the immature stages
prefer Cape hares (Lepus capensis) or
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scrub hares (Lepus saxatilis) (Horak and
Fourie, 1991).

With the exception of R. maculatus and
R. simus, the Rhipicephalus spp. that are
collected from rhinoceroses in southern
Africa should probably be considered ac-
cidental parasites. In addition to rhinoc-
eroses all the stages of R. maculatus seem
to prefer large mammals such as buffaloes
(Syncerus caffer) and bushpigs (Potamo-
choerus porcus) (Horak et al, 1983b;
1991), while the immature stages also will
attach to many smaller animals (Horak et
al., 1983b; 1988; 1991). In the Republic of
South Africa this tick is confined to the
coastal and closely adjacent regions in
northern KwaZulu-Natal (Walker, 1991).

The adults of R. simus seem to prefer
monogastric animals and are found on the
larger carnivores, and on warthogs (Phac-
ochoerus aethiopicus), zebras and rhinoc-
eroses (Baker and Keep, 1970; Walker,
1991). The immature stages occur on ro-
dents (Walker, 1991).
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