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ABSTRACT
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(Ixodoidea, Ixodidae, genus Amblyomma) and their distribution. Onderstepoort Journal of Veterinary Research,

54, 353-379 (1987).

Twelve species of Amblyomma are presently known to be capable of transmitting Cowdria ruminantium. Of
these A. variegatum is the most important and widely distributed vector in Africa. It has also extended its range
considerably outside this continent, eastwards to the Yemen Arab Republic and to the islands of Madagascar,
Réunion and Mauritius, and westwards to the Cape Verde islands and to some of the West Indian islands. A.
hebraeum is probably the only field vector in most parts of southern Africa. A 3rd species, A. lepidum, is known
to have been involved in field outbreaks of heartwater in the Sudan. Two other species are also currently
regarded as field vectors of Cowdria: A. astrion on the islands of S30 Tomé and Principe, and A. pomposum in
Angola. Another 5 African species (A. cohaerens, A. gemma, A. tholloni, A. sparsum and A. marmoreum) have
proved to be capable of transmitting heartwater in the laboratory, as have 2 American species (A. maculatum and
A. cajennense), but none of these ticks have been implicated in field outbreaks of the disease.

INTRODUCTION

This paper is dedicated with respect and affection to
the memory of 3 of my old colleagues and friends: Gert-
rud Theiler (11 September 1897-2 May 1986) of
Onderstepoort; Harl\ll-y Hoogstraal (24 February 1917-24
February 1986) of NAMRU,, Cairo, and Glen M. Kohls
(23 October 1905-3 August 1986) of the Rocky Moun-
tain Laboratories, Hamilton, Montana.

Gertrud Theiler was the pioneer of studies on the zoo-
geography of African ticks and the work presented in this
paper was built on foundations that she laid. Glen Kohls
made most, but not all, of his contributions to our know-
ledge of ticks in his studies on the New World species,
some of which will be mentioned later.

Harry Hoogstraal needs no introduction to anyone
who has even heard of ticks or tickborne diseases. He
was described by Keirans (1986) as: ‘‘one of the
outstanding medical entomologists of this or any genera-
tion and, without question, the greatest authority on ticks
and tickborne diseases who ever lived’’. I should like to
begin this lE;nper with the short story with which he
opened his Presidential Address to the American Society
of Parasitologists in August 1985: ‘“Two scientists, Joan
and John, were strolling on the beach one sunny day.
Suddenly something scurried in the sand beside their
feet. ‘What’s that?’ asked John. ‘Why, don’t you know’,
Joan replied, ‘that’s a sandcrab . . . you’ve been study-
ing its synapses for four years’ *’ (Hoogstraal, 1985).
The moral of that story is obvious: although a full
understanding of heartwater undoubtedly demands ever-
increasingly sophisticated laboratory studies the control
of this disease in the field will depend also on a thorough
knowledge of the natural history of its vectors. This
paper deals simply with their distnibution,

SOURCES OF INFORMATION

Africa, Yemen Arab Republic and Madagascar

Information on the distribution of the Amblyomma
species occurring in the Afrotropical region as a whole
(Fig. 1) is §iven in Theiler (1962), Morel (1969) and
Keirans (1985). Records of those species that occur in
West Africa were plotted primarily from Morel (1969).
T following lgublications, listed under the countries
(Fig. 1) to which they refer, were also consulted:
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Angola (Sousa Dias, 1950; Serrano, 1963).

19gzo)tswana (Walker, Mehlitz & Jones, 1978; Paine,

Ethiopia (Morel, 1980; Pegram, Hoogstraal & Was-
sef, 1981).

Kenya (Walker, 1974; FAO, 1975).

Madagascar (Uilenberg, Hoogstraal & Klein, 1979).
Mozambique (Santos Dias, 1960).

Somali Democratic Republic (Pegram, 1976).

Sudan (Hoogstraal, 1956; Karrar, 1960, 1966).
Tanzania (Yeoman & Walker, 1967).

Uganda (Matthysse & Colbo, 1987).

Yemen Arab Republic (Pegram, Hoogstraal & Wassef,
1982).

Zaire (Elbl & Anastos, 1966).

Zambia (MacLeod, 1970; MacLeod & Colbo, 1976;
MacLeod, Colbo, Madbouly & Mwanaumo, 1977; Mac-
Leod & Mwanaumo, 1978; Pegram, Perry, Musisi &
Mwanaumo, 1986).

Zimbabwe (Norval, 1983).

North and South America and the West Indies

My basic reference for information on the distribution
of the 2 potential vectors of heartwater in the New
World, A. maculatum and A. cajennense, was Doss,
Farr, Roach & Anastos, 1978. Further details were
obtained from Bishopp & Hixson, 1936, Cooley &
Kohls, 1944; Hoffmann, 1962; Jones, Clifford, Keirans
& Kohls, 1972; Ivancovich, 1973; Strickland, Gerrish,
Hourrigan & Schubert, 1976; Guglielmone & Hadani,
1982; Guglielmone, Mangold & Hadani, 1982, and
Uilenberg, Barré, Camus, Burridge & Garris, 1984.

RESULTS

Amblyomma variegatum (Fig. 2-6)

Of the 12 species of Amblyomma known to be capable
of transmitting Cowdria ruminantium the tropical bont
tick is undoubtedly the most important. Not only is it an
extremely efficient vector but it is also far more widely
distributed than any of the other species.

In Africa A. variegatum occurs south of the Sahel
regional transition zone (White, 1983, Fig. 1), right
across the continent from Senegal through West Afr1<_:a,
the Central African Republic, southern Sudan and Ethio-
pia to the extreme north-western tip of Somalia. It is
excluded bv the ariditv of the environment from most
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FIG. 1 Political divisions in the Afrotropical region, the Yemen Arab Republic and Madagascar

garts of the horn of Africa, comprising the greater part of
omalia, south-eastern Ethiopia and northern Kenya. It
is prevalent in most of East Africa, as it is in Rwanda,
Burundi, Malawi, much of Zambia, and eastern Angola.
[Note that in Purnell (1984, Fig. 1) the names A. varie-
gatum an . pomposum in the key were inadvertently
switched (rurnell, personal communication, 1986)].
South of Zambia its range extends through the Caprivi
strip into the extreme north-eastern comer of Botswana
and thence into north-western Zimbabwe, where it over-
laps A. hebraeum.

In the case of Mozambique there is a difference of
ogmlon that remains to be resolved regarding the identity
of the Amblyomma species present. Despite the findings

of Theiler & Salisbury (1959) and Tendeiro (1963),
amongst others, regarding the taxonomy of the A. varie-
gatum group, Dr Santos Dias still thinks that A. variega-
tum itself is confined to a few areas in the north of the
country and that the tick he calls A. pomposum is the
more prevalent species, ranging from the northern boun-
dary with Tanzania on the Ruvuma River to approxi-
mately latitude 22° S. There is no doubt that this entity,
which is thought to be the one described as A. variega-
tum var. nocens by Robinson (1926) and subsequently
discussed by Theiler & Robsinson (1959) and Tendeiro
(1963), does differ somewhat morphologically from
what is regarded as typical A. variegatum. But whether it
really is a separate species, or subspecies, or whether its
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morphological differences are merely manifestations of
clinal vanation, remains to be determined. It occurs in
some parts of southern Tanzania and the eastern border
areas of Zimbabwe as well as in Mozambique. On Fig. 4
it has been mapped as A. variegatum.

A few of the empty areas on the map within the distri-
bution zone shown in Africa for A. variegatum (Fig. 4)
deserve special mention. The 2 blank areas in Tanzania
coincide with parts of that country’s major tsetse-
infested woodland areas. Cattle, sheep and goats are
virtually absent from these, consequently tick collections
were not made there during the Tanzania survey (Yeo-
man & Walker, 1967). In various other countries from
which there are as yet relatively few collections of this
tick, for example Zaire, the Central African Republic,
the Congo Republic and Gabon, domestic animal popu-
lations are also relatively small (Schoenherr & Dobath,
1969). In addition there are few veterinary personnel and
communications are on the whole poor. So it must not be
assumed that an absence of records of A. variegatum in a
particular area necessarily means that it is ecologically
unsuitable for the tick. A variety of factors may militate
ggainst the accuracy of the distribution picture shown

ere.

A. variegatum is as yet the only African vector of
heartwater that has established itself exlremelg
successfully outside this continent. In the Yemen Ara
Republic it has been recorded in a number of localities. It
is thought to have been introduced into Madagascar,
where 1t was first recorded by Neumann (1899), with
cattle imported from Africa and now occurs virtually
throughout the island (Uilenberg ef al., 1979). In the
extreme south-west of the country, though, the rainfall is
extremely low and G. Uilenberg (personal communica-
tion, 1986) said it would be surprising if the tick could
survive there. He also questioned its presence in he high-
lands and in the eastern coastal zone of rain forest (indi-
cated on Fig. 4 by smaller symbols). It has also been
recorded from the Indian Ocean islands of Grande
Comore, one of the Comoros Islands (J. B. Walker,
unpublished data, 1987); Réunion (Neumann, 1911) and
Mauritius [Moutia & Mamet (1947); Webb, Nadeau &
ll\g%?ce (1963), both references cited by Doss et al.,

West of the African continent Doss et al. (1978) quote
several references to the presence of A. variegatum on
the Cape Verde Islands. Its introduction to, and subse-
quent establishment on, islands in the eastern Caribbean
has been well documented b[y;egilenberg et al. (1984).
They comment: ‘It has now been found on Guadeloupe
(Grande Terre and Basse Terre), Antigua, Martinique,
St. Croix, Puerto Rico, St. Lucia, Nevis, Galante ang La
Désirade. All of these islands are probably still infested
today, except possibly St. Croix and La Désirade’’.

Fortunately A. variegatum has not as yet managed to
spread to the American mainland, either north or south.
hould it ever do so, though, Sutherst & Maywald
(1985), who developed the computer-based CLIMEX
sg'stem for matching climates in ecology, have predicted
that it would find conditions to its liking in many parts of
: continent, and in other parts of the world. The
accompanying updated version of their CLIMEX map
for this species (Fig. 6) is reproduced with the kind per-
mission of these authors.
Further information regarding A. variegatum in the
western hemisghere is given by Barré, Uilenberg, Morel
& Camus (1987).

nblyomma hebraeum (Fig. 4, 7-8)

The South African bont tick is the major vector of
heartwater in the southern part of the African continent,
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i.e. in South Africa itself and in adjacent areas in eastern
Botswana, southern Zimbabwe and southern Mozambi-
que.

The isolated record of A. hebraeum in western
Botswana is based on the collection of a single male
from a bovine on Ncojane Ranches (Paine, 1982). It
seems likely that this represents a chance introduction
only; it is not known whether this species has since
managed to establish itself in this area. Two isolated
collections of the tick were also made from cattle during
the Tanzania survey: 2 males on the Mahiwa Agricul-
tural Department Farm, Lindi District, Southern Pro-
vince, and 1 male on Rubisho Island, in south-west Lake
Victoria (not shown on Fig. 4). Yeoman & Walker
(1967) speculated that these ticks had been introduced,
as engorged nymphae, on migrating birds. I know of no
confirmed collections of this tick from elsewhere in
Africa, although there are a few records from Kenya in
some of the older literature (Walker, 1974). But in this
connection it is worth remembering that, although the
males of A. hebraeum and A. gemma can easily be sepa-
rated, the females of these 2 species are, to my mind
anyway, almost indistinguishable.

Amblyomma pomposum (Fig. 4, 9-10)

Theiler & Salisbury (1959), Tendeiro (1963) and
myself, amongst others, think that this is the correct
name for the species in the A. variegatum group that
occurs across central Africa from the southern end of
Lake Tanganyika through southern Zaire and parts of
Zambia to Angola. Except in the western half of Angola,
where A. pomposum alone is prevalent, the distribution
of the Angola bont tick quite often overlaps with that of
A. variegatum. [The inadvertent switching of the names
of these 2 species in Purnell (1984, key to Fig. 1) has
been mentioned above].

Santos Dias (1953) described this tick as Amblyomma
superbum, as he thinks the name A. pomposum refers to
an eastern African species (see above, under A. variega-
turn). Both of us have seen the type male of A. pompo-
sum (Zoological Museum, Berlin, No. 15965) collected
at ‘‘Bismarkberg’’, which is now called Kasanga (08°
27' S, 31° 08’ E%, in Ufipa, southern Tanzania (Polhill,
1970). Unfortunately we disa%ree about the affinities of
glcis specimen, so this nomenclatural problem remains to

solved.

Amblyomma lepidum (Fig. 11-13)

This species is widespread in eastern Sudan, Ethiopia,
southern Somalia, eastern Uganda, Kenya and thence
southwards through central Tanzania as far as the
southern part of the Ruaha valley and the Lake Rukwa
trough. It fades out at approximately latitude 08° S, as
indicated by the smaller symbols on Fig. 13.

A. lepidum is known to have been involved in the
transmission of heartwater to sheep and goats in the Kas-
sala Province, Sudan (Karrar, 1960, 1966). This area
lies between latitude 14°~16° N and longitude 34°-36°E,
near the Ethiopian border.

Amblyomma astrion (Fig. 14-16)

This species resembles A. cohaerens closely in
appearance, to the extent that the 2 species have some-
times been confused (Elbl & Anastos, 1966). In most
parts of its range A. astrion is primarily a parasite of the
African buffalo (Syncerus caffer). With few exceptions
records of the tick come from localities to the west of
longitude 24° E, in the Central African Republic, the
Congo Republic, western Zaire and Angola, and on the
West African islands of Sdo Tomé and Principe. On
these islands it is the principal tick on domestic rumi-
nants (Uilenberg, Corten & Dwinger, 1982).
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One record of A. astrion, from ‘‘Kawa (Lac Albert)’’
31° 00" E, 2° 00" N, has been omitted from Fig. 16
because Elbl & Anastos (1966) are doubtful of its
validity. This locality lies considerably to the east of this
tick’s usual range.

Amblyomma cohaerens (Fig. 17-18)

Originally this species is thought to have been a para-
site of the African buffalo, whicﬁ animal is still its com-
monest host in parts of its range such as western and
southern Uganda, where A. cohaerens is numerous in
some areas. It has also been rec~-"ed, often but by no
means always from buffaloes, i.. ..rious places east of
longitude 24° E in Zaire, Rwanda, Burundi, northern
Tanzania and south-western Kenya.

In western Ethiopia, in areas where Pegram et al.
(1981) thought that dense populations of buffalo pro-
bably occurred originally, they noted that A. cohaerens
is now ‘‘the most prevalent and abundant tick on cattle™’.
Earlier, though, Pegram (1979) referred to a suggestion
(made originally by G. C. Backhurst) that, because
Ethiopian specimens of A. cohaerens from cattle are
very much smaller than specimens seen in Kenya, they
might belong to a separate species. No-one has as yet
pursued this possibility further.

Although both A. astrion and A. cohaerens are closely
associateg with the African buffalo, neither tick has been
recorded in very large parts of this animal’s range in
Africa (Smithers, 1983).

Amblyomma gemma (Fig. 19-21)

This tick is Sprevalent in many parts of eastern Ethiopia
(see below), Somalia, Kenya and Tanzania, southwards
as far as the southern part of the Ruaha valley and the
Lake Rukwa trough, i.e. to much the same latitude as A.
lepidum where, as indicated by the smaller symbols on
Fig. 21, it fades out. It also occurs in eastern Uganda but
is not as well established there as is A. lepidum.

In their extensive survey of Ethiopian ticks, Pegram et
al. (1981) state that A. gemma ‘‘was found only in the
Rift Valley and eastward’’, Although Morel (1969,
1980) recorded this Epecies from several points west of
the Rift Valley in Ethiopia, R. G. Pegram (personal
communication, 1986) does not believe tiat it is perma-
nently established there.

Accordin, ‘o Pegram et al. (1982) A. gemma was not
found on 1 0 domestic animals examined in Ta’izz
district, Yer_..n Arab Republic, in 1978-79. They com-
ment: ‘“The single male of A. gemma taken from a cow
at Ta’izz in 1951 was obviously introduced from Africa
.. .”". This record, which was mapped by Morel (1969),
was therefore omitted from Fig. 21.

Amblyomma sparsum (Fig. 22-24)

There are extremely few records of this species from
domestic animals. Most adults have been collected from
hosts that fall into 2 strikingly disparate groups: the Afri-
can buffalo, the black or hook-ligped rhinoceros (Dice-
ros bicornis) and occasionally other large game animals
on the one hand, and various reptiles such as tortoises,
mgnitor lizards and some of the larger snakes on the
other.

The majority of records come from eastern and central
Africa with a few scattered outliers, 3 in western Angola
and 1 in SWA/Namibia. In northern Zimbabwe the dis-
tribution zones of A. sparsum and A. marmoreum over-
lap at much the same latitude as do those of A. variega-
tum and A. hebraeum.

Amblyomma marmoreum (Fig. 24-26)

In its adult stage the South African tortoise tick is
almost exclncively a parasite of reptiles, including

various species of tortoises, snakes and monitor lizards
(Theiler, 1962; Norval, 1975). Field collections of A.
marmoreum adults from domestic animals are rare.

It has been recorded in much of South Africa, in
southern Mozambique and in Zimbabwe, where its
distribution overlaps that of A. sparsum in the north of
the country. The few records that are available from
Botswana and SWA/Namibia probably do not reflect the
true range of this tick there.

Amblyomma tholloni (Fig, 27-29)

The distribution of the elephant bont tick is linked
with that of its main host, the African elephant, Loxo-
donta africana (Hoogstraal, 1956), though it has not as
yet been recorded throughout the range of this animal
(Smithers, 1983). The 2 small symbols on Fig. 29, in
western Kenya and central Uganda, indicate places
where A. tholloni has been collected in the past from
elephants but these animals no longer exist there.

I do not know of any records of the adults from
domestic animals, but MacKenzie & Norval (1980)
reported that cattle, sheep and goats at the Rekomitjie
Research Station in the Zambezi Valley were frequently
infested with A. tholloni larvae and nymphae.

Amblyomma maculatum (Fig. 30-32)

The common name of this species, the Gulf Coast
tick, reflects its occurrence primarily in the hot, humid
coastal areas bordering the Gulf of Mexico. It has also
been recorded in a few places on the west coast of
Mexico, in Belize, Colombia and Venezuela, and on the
island of Jamaica.

Cooley & Kohls (1944) listed various records of A.
maculatum from isolated areas outside its known normal
distribution zone in the United States. Later Strickland et
al. (1976) noted that it was established in several coun-
ties in north-eastern Oklahoma. Sonenshine (1979)
referred to 5 collections of A. maculatum from various
places in Virginia. He added: *‘it is unlikely that this tick
1s established in Virginia, and the few instances of its
recovery in the state may reflect its transport by migra-
tory birds. However, the possibility of its establishment
in the less extreme climatic conditions of the south-
eastern coastal areas cannot be discounted’’.

Doss et al. (1978) quote numerous references to the
presence of A. maculatum in other parts of South Ame-
rica but these are thought to represent misidentifications
and have been omilteg. Earlier Kohls (1956), who stu-
died A. maculatum and several related species, com-
mented: ‘‘The numerous specimens of A. maculatum
that I have examined all come from no further south than
Colombia and Venezuela, . . .”". Its absence in Argen-
tina was confirmed by Guglielmone et al., 1982.

Amblyomma cajennense (Fig. 33-35)

According to the distribution mag ublished by the
American Geographical Society (19 4?, on which Fig.
35 is lar%,ely based, A. cajennense occurs from Mexico
and southern Texas, at approximately latitude 30° N,
through central and South America as far as northern
Argentina (Ivancovich, 1973; Guglielmone & Hadani,
1982). It is also present on some of the Caribbean
islands, e.g. Cuba, Jamaica and Trinidad.

The cayenne tick is apparently absent, according to
the original map, from the major mountain ranges of the
Sierra Madre Occidental in Mexico and the Andes in
South America. D. E. Evans (personal communication,
1986) commented that he had no records of A. cajen-
nense from either Chile or Uruguay. He also observed
that, in the southernmost part of Brazil (Rio Grande do
Sul), this tick has apparently not been reported on cattle



and horses, which are 2 of its commonest hosts else-
where. But it was quite frequently found there on some
wildlife species present in the same fields with these
domestic animals (e.g. capybaras, Hydrochaerus hydro-
chaeris). Dr Ev--- suggested that this interesting situa-

tio ould be invesidgated in detail.
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Amblyomma variegatum : Potential global distribution

By courtesy of R.W. Sutherst & G.F. Maywald

FIG. 6 Potential global distribution of Amblyomma variegamm as predicted with the CLIMEX computer-based system developed by R. W. Sutherst

and G. F. Maywald. (Reproduced by courtesy of these authors.)
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