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TICKS IN THE SOUTH AFRICAN ZOOLOGICAL SURVEY COLLECTION IX. 

INTRODUCTION 

In this article the tortoise ticks, mainly of the Amblyomma marmoreum 
group, are reviewed. This is a group in which more confusion has arisen than in 
any other in the genus. Final clarity has been reached by the careful study of type 
material wherever possible associated with a vast number of specimens from all 
available sources. 
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" A. MARMOREUM " 

Historical Review 

Koch, 1844, gives a brief description of a male* Amblyomma marmoreum from 
South Africa. In 1847 he enlarges the description and gives a drawing of the type 
specimen (fig. 1). 

In 1899 Neumann repeats Koch's description, in 1901 he redescribes and 
draws a male and describes the female for the first time. He draws attention to 
the fact that with Koch's type male there is also a female* whi"ch ti'ndoubtedly 
belongs to the same species as the male. The female description is inadequate 
but he mentions that the punctations are as in the male, i.e. according to Koch 
" sehr fein gepunktelt, uberdies mit ungleich zerstreuten und ungleich grossen 
Hohlpunkten oder Griibchen, in solchen en Kornchen ". _ Of the specimens listed 
by Neumann the specimens of Koch,* Lounsbury,* Delalande,*of Brauns* and of 
Audinet Serville* from the Hamburg, Berlin and Paris Museums are from South 
Africa and are A. marrrioreum. We have not seen the Marx collection. For 
the first time we find material listed: A- German East Africa, from Tanga; one 
male, locality and host unknown (not seen, Neumann Coli.); and off a rhinoceros, 
Schillings collection,* all three in the Berlin Museum. (Schillings also collected 
in German East Africa.) Neumann also doubtfully lists a female off a tortoise, 
from Zanzibar, Stuhlmann* collection [nuttalli], Hamburg Museum. B- one male 
from the Haut Zambesie, collected by Foa,* in the Paris Museum. This specimen 
was first reported by Neumann in 1899, p. 272, as A. hassal/i ( = hebraeum) but 
transferred in 1901, p. 311, to A. mamwreum [= A. sparsum]. 

* Specimens seen and studied. 
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Neumann, 1899, describes three further species connected with the marmoreum 
group:-

(a) A. rugosum N. sp (page 253), from a variety of collections and 
localities; this species he sinks as A. marmoreum in 1901. Six* 
specimens are from the Delalande and Audinet Serville collection 
from the Cape of Good Hope and Caffraria (Paris Museum) as listed 
above; two are off a tortoise from the Belgian Congo, Smithsonian 
Institution (not seen) and one female from a tortoise, locality 
unknown, Hamburg Museum. This unknown locality tick is possibly 
the one which he subsequently identified as A. devium* [=A. 
marmoreum]. 

(b) A. sparsum N. sp., p. 247. One male* off Spilotes variabilis, from the 
menagerie of the Museum of Paris, Lucas coli., Paris Museum (type 
studied). Despite his adequate description he himself was not able 
to recognize his own species subsequently. In the Neumann collection 
in the Berlin Museum he labels six specimens as A. sparsum, of 
which one male,* Marangua, Kilimandjaro, 15.10.95, Coli. Kretschmer, 
is A. sparsum; two males, one female,* elephant, Matumba, Kameroun, 
Coil. Ziemann, are A . paulopunctatum; and two males*, Gelbeland
schildkrote, Bagamayo, Coli. Vosseler, are A. nuttalli. 

(c) A. devium Koch 1844, p. 225. Two females from Kitui,* British East 
Africa, CoiL Hildebrand, Berlin Museum; and a smaller specimen 
from Campos Geraes (?), Paris Museum. In 1901, p. 309, he sinks 
these specimens as A. ma1rmoreum. These two Kitui females are A. 
sparsum. [The Campos Geraes (?) material we have not seen.] The 
description given is thus the first description of A. sparsum female. 

Briefly reviewing the material identified by the end of 1901 we find that 
the classification of the marmoreum group is somewhat confused and that Neumann 
is not certain anymore as to what Koch's original marmoreum looks like and is 
not at all clear as to his own sparsum male, and has not associated his female 
"devium" with his sparsum male. For A. marmoreum he states: "d'apres les 
diverses specimens que jai eu en mains, que les m~iles sont susceptibles de varier 
dans d'assez grandes limites sous le rapport de la profondeur et des dimensions des 
punctations, ainsi que par la nettete des dessins et l'intensite du fond de l'ecusson." 
His A. hassalli*, Foa's specimen, he has sunk as A. marmoreum [= A. sparsum]. 
His A. rugosum he has sunk as A. m.armoreum [ = proparte m.armoreum.] proparte 
his own male Hamburg Museum, devium [ = marmoreum]. Here it may be 
stated that Koch's 1844 Hyalomma devium.* female, drawn, and the description 
enlarged in 1847, is the female of his male Hyalomma latum 1844-47, a South 
African tortoise tick described as A. sylvaticum. by De Geer, 1778, off a tortoise 
collected by Sparmann in his travels at the Cape. Neumann at this stage considers 
Koch's devium as a synonym of A. marmoreum. 

Howard, 1908, undoubtedly had A. m.armoreum before him, but copied a lot 
of his information from Neumann's publications. 

Donitz, 1909, describes a smaller tick, A. nuttalli, which obviously fits into 
the marmoreum group. The female only is figured (fig. 21). The specimens 
available were one female from Dar-es-Salaam; one female from Umtali,* Southern 
Rhodesia; one female from the Cameroons; three males from East Africa, Dar-es
Salaam and Bagamayo; off tortoises and a V aranus. Two of these specimens 
are in the Berlin Museum, a female off a tortoise,* Umtali (illustrated), and a male 
off a Varanus,* Dar-es-Salaam. 
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Donitz, 1910, redescribes and figures what he considers to be A. mtNmoreum 
basing his determination possibly on the large punctations with the central 
tubercle-so characteristic of A. marmoreum-and which he delineates so well 
in fig. 3, plate XV (fig. 11). In the Berlin collection there are: Two males, two 
females* off rhinoceros (one male used for his fig. 3), Schirate; one male* off a 
tortoise, Tirga; and a male* and a female* off a buffalo, German East Africa. 
All these specimens are A. sparsum, of which Donitz' fig. 3 (fig. 11) can be 
taken to represent a typical male. Once again we have A . .sparsum confused 
with A. marmoreum. 

Robinson, 1926, redescribes and draws A. nuttalli (fig. 22). Of the specimens 
listed we have studied more than half and they are all A. nuttcdli. It is surprising 
that despite Donitz' and Robinson's good descriptions this tick should still have 
been confused by subsequent writers with other ticks in the m£Nmoreum group. 

That Robinson was misled by Neumann and by Donitz as to Koch's A. 
marmoreum is shown by his description, by his drawings and by his list of 
material studied, for he does not differentiate between A. marmoreum and A. 
sparsum. Of the 24 tubes of ticks identified as A. marmoreum we have been 
able to examine 12; we have classified them as: - A. marmoreum 3; A. spar sum, 
6; and A. nuttalli 3; the description given fits A. sparsum most nearly and may be 
regarded as based on A. sparsum but modified by his knowledge of the South 
African tortoise ticks, which species he considers to be at the coarse end of the 
range of variations of what to him was A. marmoreum. The male sketch 
represents a somewhat atypical sparsum male, the female sketch is also A. sptNsum. 
To him consequently the synonym of A. marmoreum was: A. sptNsum 
Neumann 1899, A. rugosum Neumann 1899 and A. devium (nee. Koch) Neumann 
1899. 

Schulze, 1932, realises that the East African tick was not the same as the 
South African A. marmoreum. He redescribes and draws A. mannoreum using 
Koch's very narrow type specimen for the male, and describes and draws the 
female from the specimen accompanying the type male in the Berlin Museum 
collection. This female can be taken to represent the type, so that Schulze's 
description and drawing can be taken to represent the first authentic description 
of the A. marmoreum female. 

He describes the East African tick under the name of A. schlottkei, basing 
his description and drawing on two males, host? , Usumbiwa, German East Africa, 
V.1908, coli. Hamerstein (fig. 3). Female unknown. 

After his redescription of the type A. marmoreum he gives a lengthy 
discussion showing that neither Donitz' nor Robinson's drawings and sketches are 
the true marmoreum. He recognizes Donitz' drawing as representing a tick 
closely allied to his newly created A. schlottkei. Of Robinson's drawings and 
descriptions he could make nothing and states that it is a species different 
from both marmoreum and schlottkei. Neumann's figure and description he 
recognizes as marmoreum. 
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It is a pity that Schulze had but two schlottkei specimens and that of 
Neumann's material he did not see A. sparsum. We have not seen Schulze's 
material, but from his drawing and his descriptions of the two males it is quite 
obvious that he is dealing with A. sparsum. Had he had a greater number of 
specimens showing a greater range of variations he would have recognized 
(a) Donitz' drawings as coming within the range of his schlottkei [ = sparsum] and 
(b) Robinson's drawings as representing specimens at the extreme edge of the 
schlottkei [ = sparsum] range of variations. Having studied Koch's material it is 
both surprising and disappointing that he did not study Donitz' which is also 
at the Berlin museum. 

He resuscitates the name A. rugosum for a male, off tortoise, German South 
West Africa, giving a drawing and a very brief description and stating that it 
agrees with Neumann's (p. 253) description. We have not seen all of Schulze's 
material, but he is quite satisfied that it agrees with Neumann's rugosum which 
species we have shown (page 48) to be A. marmoreum. This finding is supported 
by the specimen* from Schulze's collection in the Rocky Mountain Laboratory 
which is A. marmoreum. 

On page 466 Schulze, 1932, describes A. werneri, one male off Cinyxis, Talodi, 
Sudan, Coli. Dr. Werner-Wien, noting that it is closely allied to A. nuttalli, and 
that it differs in but a few (minor) respects. We have not seen Schulze's specimens 
but comparing his figure and description with our abundant material we find that 
his A. werneri falls well within the range of variations of A. nuttalli. 

In the addendum, page 475, he discusses two males* collected off Diceros 
bicornis originally determined as A. marmoreum by Oudemans, coli. 7.5.31, in the 
Zoological Gardens, Amsterdam, the rhinoceros, ex " Meru gebiet ", Kilimandjaro, 
Ostafrika, specimens in the Amsterdam Museum. In this discussion he gets a 
bit muddled, he first states that the two males agree in pattern completely with 
A. schlottkei, and then goes on to say that the one male shows a wonderful 
coppery, partly green, iridescence- in the other male the colouring was somewhat 
disturbed- and then quite gaily proceeds to make it a sub-species of werneri! 
giving it the sub-specific name of poematium! Lower down on the page he 
again comments on the close association between werneri and nuttalli (there is a 
lapse of some words in the script) and indicates that poematium may yet prove 
to be a sub-species of nuttalli. 

We have studied these two specimens and find that Schulze's statement that 
the two males " stimmen in der zeichnung vollig mit schlottkei i.iberein ", is correct, 
both specimens fall well within the range of variations shown by Miss Walker's 
F.1 generation. That he should have switched over to werneri can only be 
explained as a lapsus calami. His A. werneri poematium is thus another synonym 
of A. sparsum. 

M. Tonelli-Rondelli, 1935, adds another species to the marmoreum group
A. falsomarmoreum, basing her descriptions and drawings (figs. 31 and 32) on 
specimens from Algoi Barire, Italian Somaliland, collected Taramasso; and two 
males and one female off a tortoise, coli. Prof. Tedeschi; both lots in the Turin 
Museum. We have not seen the type specimens but from the material to hand 
we have no hesitation in agreeing that A. falsomarmoreum is a valid species. 
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She comments on the possibility that Paoli's 1916 marmoreum, five males and 
one female, off Testudo pardalis, Sahaieroi, Italian Somaliland, could agree with 
A. rugosum [ = marP".oreum] as illustrated by Schulze. We have not seen the 
specimens, nor are Paoli's figures or descriptions very helpful; but from what 
we know of the distribution of the tortoise ticks the specimens, as illustrated, are 
either A. sparsum, A. falsomarmoreum or A. nuttalli. A restudy of the specimens 
is indicated. 

After Rondelli, 1935. no taxonomic papers on the marmoreum ticks were 
published for quite a while. From the classified material kindly put at our 
disposal by the various institutions and workers it seems quite evident that 
systematists were uncertain of their species and the name " marmoreum " was a 
coverall for sparsum, falsomarmoreum, marmoreum and in a few instances even 
for nuttalli. 

Travassos Santos Dias, 1949, redescribes A. nuttalli* male and female and 
describes the nymph and the larva for the first time from a laboratory reared F.1 
generation,* from a female off a tortoise, Maputo, Mo9ambique. In 1951 he 
establishes A. silvai from one female, host (?), from Mo9ambique, collected 
J. M. Silva. In a footnote to the same paper he sinks silvai as a parviscutate 
sub-species of A. nuttalli. We have seen the specimen and consider it to fall 
well within the range of variability of A. nuttalli. T. S. Dias, 1951, establishes 
A. faiai, * from one male off Syncerus cafjer, from Dambacua, Inhambane, 
collected A. Faia. Dias, 1954, redescribes Schulze's A. werneri poematium under 
the name of A . poematium and shows A. faiai to be a synonym of A. poematium. 
We have seen the specimen and consider it to be A. sparswn. In his discussion 
he is at great pains to show that poematium is not a sub-species of A. werneri 
(quite overlooking Schulze's own larpsus calami) but that it connects up with 
schlottkei [ = sparsum]. In view of the fact that he has seen poematium and not 
schlottkei he gives poematium priority. 

T. S. Dias, 1955, commenting on material in the Hamburg Museum, correctly 
identifies the A . devium, male as A. marmoreum. He uses the Braun's, Port 
Elizabeth, specimens off a tortoise as a basis for his description of A. marmoreum. 
In his discussions on: (a) A. marmoreum, he questions whether Donitz' figure 
represents the true marrmoreum but takes no decision on its specificity, on p. 486; 
he comments that Donitz' figure reminds one of A . schlottkei. He also questions 
whether Robinson was dealing with A. marmoreum but makes no further 
comments on Robinson's "marmoreum "; (b) A. sparsum he comes to the 
conclusion that because Neumann, 1905, considers A. paulopunctatum a sub
species of A. sparsum, that sparsum must have the same dentition as paulopunc
tatum, i.e. 3l 3t which is the same as marmoreum, and argues that, therefore, 
sparsum = marmoreum; (c) A. rugosum, he correctly identifies the one Hamburg 
male as A. marmoreum; (d) A. falsomarmoreum he sinks as a synonym of A. 
marmoreum. Later in a personal communication he regards falsomarmoreum as 
a valid species. In the same paper T. S. Dias, 1955, correctly identifies a female* 
determined as A. marmoreum by Kramer off a tortoise, Zanzibar, 1899, collected 
Dr. Stuhlman, as A. nuttalli. 

52 



GERTRUD THEILER AND LOIS E. SALISBURY. 

In private correspondence 22.9.56, T. S. Dias states that after studying 
the type one male and two females of A. hebraeum magnum Neumann 1909, 
off rhinoceros, Solai-see, British East Africa, Collector F. Seyd, Museum Wies
baden, he comes to the conclusion that it is a synonym of poernatium [= spar sum]. 

Having sorted out the species muddle to a certain extent, Dias unfortunately 
reintroduces the original confusion by uncritically listing all previous tortoise tick 
records as A. marmoreum records, apparently even forgetting his own A. poema
tium! 

In this brief historical review and in the study of type material wherever 
possible, the study supported by an examination of a large series of specimens, 
we have once again been for( ibly reminded of some truisms- that it is dangerous 
to describe a species from one specimen only, that it is dangerous to set out with 
preconceived ideas and to make the facts fit one's theories; that once a mistake 
appears in literature it is copied from publication to publication and is difficult 
to correct or eradicate. 

COMMENTS ON VARIATIONS OF THE ENAMELLED PATTERN 

In any one species of Amblyomma allowance has to be made for a certain 
range of variation in the enamelled pattern, as well as in the colour and brilliance 
of this enamelling. The confusion which has arisen in the marmoreum group 
is mainly due to the fact that individual workers have allowed for different ranges 
of variations. 

The variation in the degree of enamelling, or in the degree of visibility of 
enamelling, is dependent on several factors. In any one large collection of living 
specimens, or in specimens from an F .1 generation, intermixed with individuals 
showing a typical pattern with a typical brilliance, specimens showing a poorly 
developed pattern, or lacking in brilliance are liable to be present. This initial 
full , or partial pattern, as also the initial brilliant or dull appearance, may be 
further influenced by the method of preservation. Thus Amblyomma marmoreum, 
which, alive, shows a rather dull yellow pattern, keeps this appearance when kept 
dry, the appearence if anything becoming even a little duller. Koch's type 
specimen still retains its original colour even after 112 years, as do Donitz' East 
African specimens of A. sparsum (his marmoreum), the original male of fig. 3, 
plate XV looking as clear cut and neat as its reproduction. When kept in alcohol 
the dull yellow tends to become, and to show up as, slightly more orange and 
somewhat brighter. 

It is common knowledge that coloured objects when viewed under water, 
alcohol, etc., show up more clearly and more brightly. Use is frequently made 
of this phenomenon to enhance the pattern in a dull, indistinct, specimen. In 
this manner one can frequently pick out details not seen in the dry specimen. 

In how far the pattern ever fades or becomes washed out in dry kept 
specimens is difficult to say. Koch's pinned specimens seem to have retained 
their original clarity. 

Some living specimens of A. marmoreum at Onderstepoort kept in the hot 
room (temperature about 90° F, R.H. about 80 per cent) and allowed to die in 
the tubes tended to die with faint or washed out patterns; whereas specimens 
from the same batch killed by immersing in alcohol or left to die in the much 
drier atmosphere of the laboratory, tended to keep the colour pattern. 
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It is our experience that the colouring is retained more naturally in formalin 
than in alcohol-preserved specimens. In the alcohol specimens there is a 
tendency for the colour to take on an added brilliancy, to take on an exaggerated 
development of the coppery sheen, edged by the iridescent green. This increase 
in gayness and exuberance of colour is frequently well seen in A. hebraeum and 
in A. variegatum and is well expressed in Schulze's poematium. Specimens kept in 
70 per cent alcohol plus 5 per cent glycerine lose their colour and look washed out 
and faded. Associated with the diminishing clarity of the enamelled pattern there 
is frequently also a loss in clarity of outline to the brown stripes. In some species 
these stripes are raised, in others they are sunken and hence tend to retain their 
individual appearance regardless of the lack of clarity of the enamelled portions. 
Very frequently, however, the brown of the integument Jacking its enamelling takes 
on the same intensity of colour as is customary for the stripes and spots, so that 
it becomes difficult to make out the details of the nature of the stripes and spots. 

It is here where differences of opinion are observed, i.e. workers fail to 
differentiate between brown unenamelled integument and the brown stripes and 
spots; too frequently the mere absence of enamel has been taken to be an enlarge
ment of an existing stripe or spot- or has unconsciously been interpreted as a 
new one. Thus in identifying specimens it is better to attach the greater 
importance to the stripes and spots rather than to the enamelling. 

Confirmation of identification by pattern, be it by enamelling or by stripes 
and spots, can always be made by a careful study of the punctations. The large 
punctuations with the central tubercle are a feature of the marmoreum group, 
but there the similarity ends. Each species has its own punctation pattern- the 
pattern varying within limits, but it is sufficiently stable, as in the Rhipicephalids, 
to serve for specific diagnosis. 

The variations displayed by each member of the marmoreum group are 
discussed under its specific description. 

A. MARMOREUM KOCH 1844 
Male (Fig. 1, 2 and 3) 

Large. 9·4 x 6·0 mm. average; range, 4-4 x 3·2 mm. to 10·8 x 7·1 mm. Widest 
portion is just posterior to centre of conscutum. Width at eye level to widest 
portion is as 3 · 6 to 6. Brown. Ornate. Convex. 

Conscutum 
Broad, ovoid. Eyes brown or yellow, flush with surface. E margination 

deep and narrow. Cervical pit deep, narrow and crescentic. Cervical groove 
absent, or indicated by a shallow divergent depression. Lateral groove absent. 
Marginal groove deep, inner edge slopes down fairly gradually, outer edge 
rises sharply to marginal ridge, lined by an irregular row of large puncta
tions, continuous, nearly reaches to level of eyes. Festoons pronounced, longer 
than broad. Fovea in centre of conscutum, on the enamelled patch anterior to 
the end of postero-median stripe. Punctations: Numerous, fine insterstitial puncta
tions scattered over whole con scutum. Numerous rued ium to large punctations 
present with a small tubercle rising from the floor with sides sloping steeply, 
shallow to deep. Groups of medium and large punctations occur in the cervical 
field, on the scapulae, scattered on the marginal folds and on the festoons. A 
somewhat diffuse group of large punctations occurs posterior to the cervical pits; 
more concentrated groups occur on the lateral band, also on the enamelling 
between and in front of the postero-median and postero-accessory stripes. Single 
large punctations are scattered over the rest of the conscutum. 
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Enamelling 

The full pattern. In living and in dry-kept specimens the enamelling is clear 
yellow to buff and the stripes are light to dark brown. Cervical stripe long. 
extends back to falciform stripe. Lateral spots more or less fused to form lateral 
band, also fused with cervical stripe. Postero-median stripe long, slightly clubbed 
at its anterior end; an enamelled patch separates it from the falciform stripe; 
postero-accessory stripes shorter than postero-median stripe, also tend to be 
thicker at their anterior ends, they are inclined inwards so that if produced 
they would meet in the centre of the conscutum, anterior to the end of the 
postero-median stripe. The festoons and marginal folds are blotched with yellow 
enamelling in a somewhat irregular manner. The pattern of the conscutum is 
fairly clear-cut round the periphery, but in the central area it tends to be some
what indefinite and smudged. The lateral bands and posterior stripes are slightly 
raised, though usually the postero-median stripe is depressed just posterior to 
its tip. 

FIG. 1.- Amblyomma marmoreum Koch 1844. M- Dorsal view, after Koch, 1847, 
Plate 8, Fig. 29. 
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FIG. 2.- Amblyomma marmoreum Koch 1844. M- Photograph, L. Brinkman. 

Sub-collare 
Present, enamelled. 

Rostrum 
From one-and-a-half times to nearly twice as long as broad. 

Basis capituli 
About twice as broad as long. Posterior margin concave, cornua rounded

only very slightly developed, lateral margins convex. A number of fine punctations 
present. Patch of yellow enamelling present, between bases of palps, sometimes 
reaching to posterior margin. 

Palps 
Fairly stout. Article II more than twice as long as article III and more than 

twice as long as broad, it is slightly constricted at its distal extremity. Article III 
is about as broad as long. The distal and internal edges are rounded. A number 
of white hairs is present. There are irregular blotches of yellow enamelling on 
the dorsal surfaces of articles II and III. 

Hypostome 
3} I 3}, the t row usually consists of 2 to 4 very small teeth. It is occasionally 

absent. 
Ventral surface of basis capituli smooth and rounded. 
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FIG. 3.-Amblyomma marmoreum Koch 1844. M- Scutum. dorsal view. G . E . Laurence del. 

Ventral Surface 
Brown. Genital pore opposite coxa II. Festoons slightly longer than wide. 

Puncta ted, with five central plaques, small and narrow, the centre one being larger 
than the lateral ones. 

All cavae are about the same size. 
Coxa I bears a pair of short spurs of which the outer one is narrower and 

usually slightly longer. Tips of spurs rounded, inner spur blunter than outer 
spur. Coxae II to IV with a broad blunt spur, narrowing and lengthening from 
Coxa II to IV. 

Legs 
Light to darkbrown, narrow, pale yellow enamelled annulations at distal 

extremities of all segments except tarsus. Dorsal enamelling may be present on 
last two segments of legs 3 and 4. Numerous white hairs present. 

Female (Fig. 4 and 4a). 

Unengorged: 8·3 x 5·2 mm. average; range, 3·3 x 2·6 mm. to 10·1 x 6·1 mm .. 
Engorged : very large, up to 28 x 18 mm. 
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Scutum 
Ornate, sub-triangular, slightly wider than long, average 3·5 x 3·2 mm.; range, 

1·8 x 1·5 mm. to 4·3 x 3·9 mm. Postero-lateral margins slightly convex, antero
lateral margins convex. The flat yellow or brown eyes are situated at the widest 
part of the scutum, at a distance of about one-third of the length of the scutum, 
from the anterior end . Emargination wide and very deep. Cervical pits deep 
and crescentic. Cervical grooves deep and wide, diverging behind level of eyes. 
Lateral grooves absent. Punctations : Fine interstitial punctations are regularly 
scattered over the whole scutum. A group of large deep punctations extends 
from scapula to behind the level of the eye; these sometimes tend to coalesce, 
especially the small group behind the eye. A group of medium punctations occurs 
in the cervical field; large punctations widely scattered on the posterior central 
field. Large punctations as in the male but these tend to be slightly deeper. 

FlG. 4.- Amb/yomma marmoreum Koch 1844. F- Scutum, dorsal view. G. E. Laurence del. 

Enamelling 
The full pattern. The entire scutum is enamelled in yellow with the stripes 

in brown, e.g. ocular spot, cervical stripe which follows the cervical groove back 
to the limiting spot, narrow border edging entire scutum, isolated frontal spot; 
each small punctation is marked in brown. In the female the enamelled pattern 
tends to remain clear and does not blur or fade as often as it does in the male. 
Sub-collare 

Present, enamelled. 
Rostrum 

Rather more than It times as long as broad. 
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GERTRUD THEILER AND LOIS E. SALISBURY. 

FIG. 4a.-Amblyomma marmoreum Koch 1844. F- Photograp'h. L. Brinkman. 

Basis capituli 
Twice as broad as long. Posterior margin a straight line, no cornua, lateral 

margins slightly convex. Areae porosae oval, diverge anteriorly, separated by a 
distance equal to their longest diameter. Central area enamelled, lateral margins 
brown. 
Palps 

Fairly stout. Article II twice as long as article III and twice as long as broad. 
Article II about as broad as long, the distal and internal edges are rounded. A 
number of white hairs is present, irregular blotches of yellow enamellnig on articles 
II and III. 
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Hypostome 
3!/Jt, the trow usually consists of 2 to 4 very small teeth. It is occasionally 

absent. 

Dorsum 
Brown, fine hairs present in the punctations. 

Ventral Surface 
Brown. Genital pore opposite coxa II; all coxae about the same size. Coxa 

I bears a pair of short spurs of which the outer one is narrower and usually 
slightly longer. Tips of spurs rounded. Inner spur blunter than outer spur. Coxae 
II to IV with broad blunt spur, narrowing and lengthening from coxa II to IV. 

Legs 
Light to dark brown; narrow, pale annulations at distal extremities of all 

segments except tarsus. Numerous white hairs present. Less stout than in male. 
Dorsal enamelling may be present on the last two segments of legs III and IV. 

Nymph (Fig. 5, 6 and 7) 
Unengorged: 2·55 x 1·74 mm. average. 

Scutum 
Inornate. Wider than long, average, 0 · 95 x 0 · 83 mm. Difference less than in 

drawing. Posterior angle broadly rounded. Postero-lateral margins almost recti
linear, antero-lateral margins convex. The eyes flush with the surface, at the 
\Videst part of the scutum. Emargination wide and fairly deep. Cervical pits deep, 
crescentic. Cervical grooves, deep, converge anteriorly, and then diverge. Lateral 
grooves absent. Numerous large, deep punctations occur on lateral fields. Those 
beside and behind the eyes are larger and more numerous than those on the 
shoulders and near the cervical grooves; medium punctations in cervical field, 
more numerous medium punctations occur on postero-median field . 

• 0 . "~ . 
Fro. 5.- Amb/yomma marmoreum Koch 1844.-Nymph: Scutum, dorsal view. 

G . E. Laurence del. 
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FIG. 6.-Amblyomma marmoreum Koch 1844. N- Rostrum, ventral view. 
G . E . Laurence del. 

FIG. 7.-Amblyomma marmoreum Koch 1844. N- Tarsi I-IV. G. E . Laurence d·el. 
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Sub-collare 
Present. 

Rostrum 
Silghtly longer than wide as 5: 4. 

Basis capituli 
More -than ·twice as wide as long, sub-triangular. Posterior margin rectilinear 

(drawing shows it slightly sinuous). Lateral margins almost rectilinear to slightly 
convex. 

Palps 
Article II less than twice as long as article III and just less than twice as long 

as broad. Article III rounded and about as long as broad (drawing shows it 
longer than broad). 

Hypostome 
2/ 2. 

Ventral Surface 
All coxae about the same size. Coxa I bears a pair of short spurs of which 

the outer one is slightly longer. Coxae II, III and IV bear single short spurs. 

Legs 
Stout. 

Larva (Fig. 8, 9 and 10) 

Unengorged: 0· 66 x 0· 91 mm. average. 

Scutum 
In ornate. About 1-!- times as wide as long; average 0 ·52 x 0 · 34 mm. Postero

lateral margin nearly rectilinear. Antero-lateral margin slightly convex. The eyes, 
large, flush with the surface at the widest part of the scutum. Emargination wide 
and deep. Cervical pit deep. Cervical groove deep, slightly sinuous, reaches to 
the level of the eyes. Punctations as in the sketch. 

Sub-collare 
Absent. 

Rostrum 
Slightly longer than wide, 0 · 21 x 0 · 19 mm. 

Basis capituli 
Triangular. Posterior margin slightly convex. Antero-lateral margins 

rectilinear or slightly concave. 

Palps 
Article II about twice as long as article III (drawing shows them almost equal) 

and twice as long as broad. Article III slightly longer than broad. 

Hypostome 
2/ 2. 
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Ventral Surface 
All coxae about the same size. Coxa I a pair of short spurs of which the 

outer one is longer. Coxae II and III single short spur. 

Description 
Based on the material reared in the Laboratory at Onderstepoort from a 

female, off Tortoise kept in the Albany Museum grounds (Onderstepoort collection 
2989 and 2990). 

Type Specimen 

One male, South Africa, Berlin Museum (type studied) (fig. 1). 

FIG. 8.- Amblyomma marmoreum Koch 1844. Larva- Dorsal view. G . E. Laurence del. 
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FIG. 9.- Amblyomma marmoreum Koch 1844. L- Ventral view. G. E. Laurence del. 

ll·.lmm. 

FIG. 10.- Amblyomma marmoreum Koch 1844. L- Tarsi I-Ill. G . E . Laurence del. 
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Variations of the Enamelled Pattern 
Male 

But few specimens of this species show the full pattern as exhibited by the 
specimen drawn. A few show no enamelling at all, but most specimens have a 
greater or lesser amount of yellow colour. To some extent it can be said that 
the enamel extends to the different parts of the conscutum in a definite order. 
Specimens with very little enamel at all, almost invariably show what enamel 
they have around the edges, on the scapulae and in the central field. It is very 
rare to find a tick with a very little enamelling only on say, the festoons. Ticks 
with enamel on the festoons nearly always also have it elsewhere. The enamel 
extends to the different parts in roughly the following order: Emargination, 
scapulae, central field, marginal folds, between and behind falciform stripes, 
festoons and areas between posterior stripes, around the lateral band. It is usually 
found that when the enamelling appears on parts of the conscutum low down 
in the above list, then the enamel on the parts higher up in the list is present as 
a fairly solid patch. 

Female 
A few specimens show the full colour, and a few show no enamelling at all. 

As in the male the enamelling tends to extend to the different parts in a definite 
order as follows : Emargination, scapulae and central field, posterior margin of 
scutum, posterior central field from behind forward, posterior lateral fields. The 
majority of ticks in this species have some enamel on each of the parts mentioned, 
but it tends to be dotted about and not in solid blocks of colour. 

A. marmoreum. Type male (Fig. 1). 
This specimen is unusually long and narrow, the scutum being 7·6 mm. long 

and 5·8 mm. broad. The full enamelled pattern is shown. The cervical stripes 
are broad, fused with the frontal spots and the falciform stripes, this broad stripe 
is also fused with the antero-accessory stripe and the jointed lateral spots. The 
postero-median stripe is long and widens slightly in its anterior third, the postero
lateral stripes are shorter and broader. 

A. rugosum types 
We have examined five of the nine specimens from which Neumann de.scribed 

A. rugosum. They are all typical males of A. marmoreum, though none show the 
full enamel pattern. In most cases the enamel is confined to patches on the 
shoulders, marginal folds and festoons, and the basis capituli. One or two have 
small patches of enamel between the dark raised stripes in the centre of the 
conscutum. 

A. marmoreum host list. 
Bovine, 1; sheep, 2; tortoise, 48; Varanus, 2; python, 1; mamba, 1; puff adder, 

5; ringhals cobra, 2. 

Geographical Distribution of A. marmoreum 
A. marmoreum is confined to the Union of South Africa and the adjacent 

territories. It is fairly common in the Eastern Cape Province, where tortoises 
are particularly plentiful; it has also been recorded not infrequently from other 
parts of the Union, Swaziland and Basutoland. It is present in the southern tip 
of Mo<;ambique and Eastern Bechuanaland; we have two records from Plumtree 
and Bulawayo in Southern Rhodesia and a single record from Gobabis, South 
West Africa. 
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Synonymy 
Amblyomma marmoreum 

A. marmoreum Koch 1844. 
A. marmoreum Koch 1847, p. 54, fig. 
A. mannat·eum Neumann 1899, p. 266. 
A. rugosum Neumann 1899, p. 253 = A. marmoreum Neumann 1901, p. 311 

(pro parte, South African specimens). 
A. marmoreum Neumann 1901, p. 309, fig. (pro parte, South African 

specimens (see Tables I to VIII). 
Nee H. devium Koch 1844 [= A. sylvaticum]. 
A. devium Neumann Tick No. 23267, Hamburg Museum = A. marmoreum 

Neumann 1901, p. 309. 
Nee A. devium Neumann 1899, p. 255, Coli. Hildebrand, Berlin Museum =, 

Neumann, 1901, p. 309, A. marrnoreum [= A. spar sum]. 
Nee A. marmoreum Neumann 1901, p. 311, Foa's specimen (originally 

identified as A. hassalll) [=A . sparsum]. 
Nee A. marmoreum Neumann 1901, p. 311, Stuhlmann's specimen [= A. 

nuttalli]. 
A. marmoreum Howard 1908 (pro parte, South African specimens). 
Nee A. mat·moreum Berlin Museum, Donitz' East African material [= A. 

sparsum]. ·· 
Nee A. marmoreum Donitz 1910, pl. XV, fig. 3 (East African material). 
A. marn:wreum Donitz 1.910, p. 444 (South African records). 
A. marmoreum Robinson 1926, p. 89 (pro parte, South African material). 
Nee A. marmoreum Robinson 1926, p. 89, figs. (pro parte, not South African 

material). 
Nee A. marmoreum Robinson 1926, p. 86, synonyms A. sp·arsum and A. 

devium. 
A. marmoreum Schulze 1932, p. 459, figs. 
A. rugosum Schulze 1932, p. 465, figs . 
Nee A. marmoreum A. Paoli 1916, p. 291, figs. 
A. marmoreum Santos Dias 1956 (1955), p. 480 (pro parte: nee Donitz, fig. 

p. 490; nee A . sparsum, pp. 488 and 494; nee A. falsomarmoreum, p. 495). 
A. devium Santos Dias 1956 (1955), p. 478 (Hamburg Museum specimen). 
Nee A. marmoreum Santos Dias 1956 (1955), p. 496 (nee all specimens 

listed except the Mogambique record). 
[A. marmoreum group Hoogstraal 1956, p. 225, figs. ( = A. sparsum).] 

A. SPARSUM NEUMANN 1899 
Male (Fig. 11, 12 and 13) 

Large, 9 · 2 x 6 ·1 mm.; average (8 · 6 x 5 · 8 mm. type, Neumann gives 
8·5 x 5·5 mm.) range, 9·8 x 6·6 to 5 ·5 x 3·7 mm. Widest portion 1s at 
level of posterier third of conscutum. Width at eye level to widest portion is as 
3 · 7: 6 · 1. Ornate. Convex. 
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Conscutum 

Broad ovoid. Eyes yellow to black, flush with surface. Emargination deep and 
fairly narrow. Cervical pit deep, crescentic. Cervical groove absent. Lateral group 
absent. Marginal groove variable, sometimes deep and continuous, lined by a row 
of large to medium punctations, and with both inner and outer edges sloping down 
fairly steeply; sometimes the groove is very shallow in places or interrupted by 
short spaces where there is no groove at all, or where it is merely indicated by 
a row of punctations. Groove extends from festoons to a short distance behind 
the eye. In Neumann's type specimen the groove is deep and well marked 
posteriorly, but becomes merely a row of punctations in its anterior portion. 
Festoons pronounced, longer than broad. Fovea in centre of conscutum on the 
enamelled patch between the falciform and the postero-median stripes. 

e~- r , 

~ 

""'"'"--~~-------

FIG. 11.- Amblyomma sparsum Neumann 1899. M- Dorsal view, after Donitz 1910, 
Plate 15, Fig. 3 (as A. marmoreum). 
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Punctations: Numerous fine interstitial punctations scattered over whole con
scutum. Less numerous medium to large punctations; sparsely distributed over 
whole coliscutum with the exception, usually, of the brown stripes; they tend to 
be more numerous on the shoulders and between the first and second lateral spots 
and the antero-accessory stripe; they are less numerous on the enamelled patch 
between the cervical stripes and on the festoons. Each punctation has a small 
tubercle in its centre. 

Enamelling 
The full pattern. Enamel coppery or yellow, spots and stripes dark brown 

to black. Cervical stripes short, very rarely meet falciform stripe. Frontal spot 
merely indicated by a group of spots. Falciform usually unbroken in mid-line, 
anterior arms short. Lateral spots more or less discrete. Antero-accessory stripe 
short, rectilinear, may or may not touch falciform stripe; sometimes separated 
from it by a thin line of enamelling. Postero-median stripe long and slender 
with anterior end clubbed, does not reach falciform stripe. Postero-accessory 
stripes shorter than postero-median; point towards centre of conscutum, usually 
unevenly swollen at anterior end. Four enamelled marginal spots present of 
which first is not closed on its dorsal side, spots two to three are bounded on all 
sides by dark areas. Enamelled patch present on each festoon. Patches on 
central and third festoons small. All punctations are dark brown. 

FIG. 12.- Amblyomma sparsum Neumann 1899. M- Dorsal view, after Schulze 1932, 
Fig. 3 (as A. schlottkei). 
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Sub-col/are 
Present. 

Rostrum 
Nearly twice as long as broad. 

Basis capituli 

GERTRUD THEILER AND LOIS E. SALISBURY. 

About twice as broad as long, posterior margin concave, lateral margin 
convex. Finely punctate. Patch of enamel present m centre of basis capituli, 
often reaches to posterior margin. 

FIG. 13.- Amblyomma sparsum Neumann 1899. M- Dorsal view. L. E. Salisbury del. 

Palps 
Article II more than twice as long as article III, and nearly three times as 

long as broad, it is constricted at the inner edge of its distal extremity. Article 
III is slightly longer than broad and rounded on its distal and internal edges. 
Dorsal surfaces of articles II and III may have irregular patches of enamel. 

Hypostome 
3 I 3 to 3! I 3!. The 1 row is often very small, consisting of 2 t0 3 tiny teeth, 

it may be absent. 
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Ventral Surface 
Yellow-brown. Genital pore opposite coxa II. Festoons about as wide as 

long, punctate. Five small narrow ventral plaques present, of which the central 
one is the largest. All coxae are about the same size. Coxa I bears a pair of 
short spurs of which the outer one is longer and sharper. Coxae II and III 
with short broad spurs. Coxa IV with a short blunt spur. 

Legs 
Strong, dark brown, narrow yellow annulations at distal extremities of all 

segments except tarsus. 
Female (Fig. 14). 

Unengorged. 10 x 6·6 mm., average. 
Engorged 20 x 12 mm. in the largest seen. 

Scutum 
Ornate, subt~iangular, slightly wider than long. 4 x 3 · 8 mm. Postero

lateral margins straight to slightly convex, antero-lateral margins convex. The 
flat yellow or brownish eyes are situated at the widest part of the scutum, rather 
less than t of the length of the scutum from the anterior end. Emargination wide 
and deep. Cervical pits deep and crescentic, floor rugose. Cervical grooves 
fairly deep, divergent, do not reach postero-lateral margin. Lateral grooves 
absent. Punctations: fine interstitial punctations scattered over entire scutum; 
medium punctations, each with a small tubercle in its centre, in groups between 
the cervical pits and on the shoulders. These latter occasionally coalesce in a 
group behind the eye; a few medium punctations scattered on the posterior 
central field. 

FIG. 14.- Amblyomma sparsum Neumann 1899. F- Scutum Dorsal view. L. E. Salisbury del. 
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Enamelling 
The full pattern. The entire scutum is enamelled with coppery sheen, ocular 

spot present; the cervical stripe follows cervical groove but peters out before 
reaching the limiting spot; sometimes a group of dots indicates the position of 
the frontal spot; narrow border edges entire scutum, except sometimes at the 
posterior angle. All punctations are black. 

Sub-col/are 
Present. 

Rostrum 
Less than twice as long as broad. 

Basis capituli 
About twice as broad as long. 
Posterior margin slightly concave, lateral margin slightly convex. Areae 

porosae oval, diverge slightly anteriorly, separated by a distance equal or less 
than their shortest diameter. Central area enamelled. 

Palps 
Article II more than twice as long as article III and nearly three times as 

long as broad. Article III slightly longer than broad, distal and internal edges 
rounded. Palps may show enamelling. 

Hypostome 

3/ 3 to 3!/3!. 

Dorsum 
Dark brown, fine hairs present in the punctations. 

V entral Surface 
Dark brown. Genital pore opposite coxa II. Coxae sub-equal. Coxa I 

bears a pair of short spurs of which the outer one is longer and sharper. Coxae 
II and III with short broad spurs. Coxa IV - a single short blunt spur. 

Legs 
Brown. Narrow yellow annulations at distal extremities of all segments 

except tarsus. 

Nymph (Fig. 15 and 16) 

Unengorged 2 ·14 x 1·43 mm. average. 

Scutum 

Inornate. Slightly wider than long, average 1 · 04 x 0 · 85 mm. Posterior 
angle flattened. Postero-lateral margins slightly concave. Antero-lateral margins 
very round. The eyes are flat, flush with the surface, situated at the broadest 
part of the scutum at approximately the level of the anterior 1/ 3. Emargination 
wide and deep. Cervical pits deep with rugose floor; cervical grooves shallow, 
divergent. Lateral grooves absent. Scattered large deep punctations present 
laterally, smaller punctations in the postero-median field, a few medium punc
tations between the cervical grooves. Punctations with clear-cut perpendicular 
edges. 
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Dorsum 
Has a pitted appearance m the unengorged specimens; being studded by 

many small punctations. 

FIG. 15.-Amblyomma sparsum Neumann 1899. Nymph-Dorsal view. L. E. Salisbury del. 

FIG. 16.- Amblyomma sparsum Neumann 1899. N- Tarsi 1-lV. L. E . Salisbury del. 

Sub-collare 
Present. 

Rostrum 
Longer than wide, width approximately t length. 
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Basis capituli 
More than twice as wide as long. Sub-triangular. Posterior margin 

rectilinear. Lateral margins convex. 

Palps 
Article II about twice as long as article III and more than twice as long as 

broad. Article III slightly longer than broad. 

Hypostome 
2/2. 

Ventral Surface 
Coxae subequal. Coxa I - 2 spurs, outer one longer; all other coxae-

1 spur. 

FIG. 17.- Amb/yomma sparsum Neumann 1899. Larva- Dorsal view. L. E. Salisbury del. 
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Larva (Fig. 17, 18, 19, 20) 

Unengorged. 0·80 x 0·57 mm. Average. 

Scutum 
Inornate. Width: length = 5: 3. 
0 · 48 x 0 · 29 mm. average. Postero-lateral margin slightly concave, antero

lateral margin sinuous. Eyes are at widest part of scutum, half way back. 
Emargination wide. Cervical groove reaches to the level of the eyes. Punctations 
as in the sketch. 

FIG. 18.- Amblyomma sparsum Neumann 1899. L- Ventral view. L. E. Salisbury del. 

FIG. 19.-Amb/yomma sparsum Neumann 1899. L- Rostrum ventral view. 
L. E. Salisbury del. 
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Sub-collare 
Absent. 

Rostrum 

GERTRUD THEILER AND LOIS E. SALISBURY. 

Longer than wide, 0 · 21 x 0 ·16 mm. average. 

Basis ca,pituli 
Triangular. Posterior margin slightly convex. 

Palps 
Article II about 1 t x as long as article III, and 1 t x as long as broad. 

Article III slightly longer than broad. 

Hypostome 
2/ 2. 

V entra:l Surface 
Coxae subequal. Coxa I bears a pair of spurs of which the outer one is 

slightly longer. Coxae II and III - single short spurs. 

Type specimen 
One male off Spilotis variabilis; coil. Lucas in the menagerie of the Paris 

Museum. Paris Museum (Type studied). 

O·J,,. 

0 ·1 ,,.,.,:. 
'· 

FIG. 20.- Amblyomma sparsum Neumann 1899. L- Tarsi I-III. L. E. Salisbury del. 

Description 

Mainly based on the material reared in the laboratory by Miss J. B. Walker 
from a female, off Tortoise, Makueni District, coli. W. Botha, 25 VII 50. 

The female placed by Santos Dias in the tube with the type male, and which 
be thought might be an A. sparsum is a female A. deminutivum Neumann 1899, a 
South American species. 
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Variations of the enamelled pattern 

The full enamelled pattern was seen in the majority of the specimens studied, 
showing the usual range from dull yellow to coppery, edged with iridescent green, 
according to age and the preservatives used. Often the enamel has dull patches, 
where it may be greyish. Sometimes patches of the enamel appear to be missing 
as in the type, and in these the full pattern of spots and stripes cannot always be 
discerned. Also in relatively fresh specimens there is a considerable range of 
variatiun in colouring, from the brightly enamelled ticks with a clear pattern to 
the dull brownish specimens whose pattern is very indistinct. 

In the male the falciform stripe may be divided in the mid-line, though this 
is unusual. The falciform stripe touches the anterior accessory stripe in more 
than half the specimens examined. The second lateral spot often, and the first 
lateral spot sometimes, fuses with the antero-accessory stripe. The posterior 
stripes usually end freely, but in more than a quarter of the specimens examined 
these stripes are joined at their tips to each other and the hind end of the antero
accessory stripe. 

In the female the frontal spot varies from the usual pattern of a group of 
small black spots to a solid black patch which may or may not reach the hind 
border of the scutum. The cervical stripe usually ends freely but in a few 
specimens it joins the limiting spot. 

A. spar sum: Type male. 
The enamel pattern is incomplete in this specimen, enamel is only present 

round the periphery and the central part of the scutum is damaged by scratches 
and abrasions. Coppery enamel is present on the shoulders, the 4 marginal spots 
and the festoons; there are long patches of enamel on the dorsal sides of the 
marginal grooves and small patches posteriorly between the postero-median and 
postero-accessory stripes. The characteristic spots and stripes which cannot be 
distinguished when the tick is dried, become visible when it is immersed in 
alcohol. 

A . werneri poematium: Type male. 
A typical specimen of A. sparsum with full enamelled pattern as given in the 

description; the enamel is coppery with green iridescence. 

A. sparsum: Host list. 
Buffalo 1 0; Dromedary 1; Eland 1; Elephant 1; Giraffe 1; Rhinoceros 19; 

Tortoise 13; Agama 1; Varanus 4; Puff adder 7; Python 3. 

Geographical distribution of A. sparsum 
A. spar sum seems to be fairly common in Central and Southern Kenya and 

to a lesser extent in Tanganyika. There are also records from Ruanda Urundi, 
Uganda and Southern Sudan. The other records are more scattered and include 
Khartoum (possibly introduced on a pet tortoise), Eritrea, Ethiopia, Nyasaland, 
Northern and Southern Rhodesia and Moc,:ambique. There is an isolated record 
from Grootfontein in South West Africa and three records from Senegal in West 
Africa. 
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ERRATA. 

Page 59.- T hird last line should read : Article III about as broad . .. 

Page 63.-Under heading Type Specimen add: Description based on F , generation of a 
female off a tortoise kept in the Albany Museum grounds (Onderstepoort Collection 2989 
and 2990). 

Page 77.-Seventeenth line from top, read : ? A .marmoreum Paoli 191 6. p.291 , figs. 

Page 114.- Add below Table 2: 
Hosts: Rhinoceros, 23; buffalo. 10; dromedary, 7; elephant, 1· giraffe, 1· 

tortoise, 13; Bit is arietans, 6; Bilis lachesis, 1; python, 1; varanus, 4; agamid, 2; 
lizard, 1. 

Page 116.- Add below Table 3: 
Hosts: Tortoise, 28; varanus, 9 ; Bitis gabonica, 1; hedgehog. 4; warthog, 1; 

bovine, 1, human, 1. 

Page 117.-Add below Table 4: 
H osts: Tortoise, 9; varanus, 1; camel(?), 1. 



GERTRUD THEILER AND LOIS E. SALISBURY. 

Synonymy 
Amblyomma sparsum. 

A. sparsum Neumann 1899, p. 247. 
A. rugosum Neumann 1899, p. 253 = A. marmoreum Neumann 1901, p. 

309 (Pro parte East African specimens). 
A. hassalli Neumann 1899, p. 272 Neumann 1901, p. 311 A. marmoreum, 

Faa's specimen. 
A. devium Neumann 1899, p. 255 Neumann 1901, p. 311 A. marmoreum, 

Hildebrandt's specimen. 
A. sparsum, Berlin Museum, Kretschmar Coli. 

Nee A. spar sum, Berlin Museum, Ziemann Coli. [ = A. paulopunctatum] 
Nee A. sparsum, Berlin Museum, Vosseler Coli. [ = A. nuttalli] 

A. marmoreum, Berlin Museum, Donitz' Coil. 
Nee A. sparsum paulopunetatum Neumann 1905, p. 233 [ = A. paulopunetatum] 

A. hebraeum magnum Neumann 1909. Wiesbaden Museum. 
A. marmoreum Donitz 1910, plate XV, fig. 3 (pro parte. E . African records). 
A. marmoreum Paoli 1916, p. 291, figs. 
A. marmoreum Robinson 1926, p. 89- 90, figs. (pro parte not S. African 

specimens. See tables.) 
A. sehlottkei Schulze 1932, p. 463, figs. 
A. werneri (schlottkei) poematium Schulze 1932, p. 475. 
A . faifai Santos Dias 1951, p. 87, figs. = Santos Dias 1954, p. 131 A. 

poematium. 
A. poematium Santos Dias 1954, p. 123, figs. 
A. marmoreum group Hoogstraal 1956, p. 225, figs. 

A. NUTTALL! DONITZ 1909 
Male (Fig. 22- 23) 

Medium sized. 5 · 7 x 4 · 0 mm. average. Range 4 · 9 x 3 · 2 mm. to 7 ·1 x 
5 · 0 mm. Widest portion is just posterior to centre of conscutum. Width at eye 
level to widest portion is as 2 · 3 : 4 · 0. Brown, ornate, convex. 

Conseutum 
Broad, ovoid. Ratio, length: width varies between 1 · 28: 1 and 1 · 10: 1. Eyes 

yellow or dark brown, flush with surface, not always readily seen. Emargination 
narrow and deep. Cervical pit short, deep, curved. Cervical groove absent. 
Lateral grooves absent. Marginal groove deep, outer edge slopes down more 
steeply than inner edge, lined by a row of large punctations; towards the anterior 
end the groove becomes less definite and is usually marked by a broken line of 
pum.tations, it reaches to a little way behind the eye. Festoons pronounced, 
longer than broad. Fovea a little behind the centre of the conscutum on the 
enamelled patch anterior to the postero-median stripe. Large punctations with 
steeply sloping sides, each bearing a small tubercle in its centre, scattered over 
the conscutum, tending to cluster in some specimens, usually confined to the 
enamelled parts, or to the areas corresponding to the enamelled parts in specimens 
with no enamel. Fine, interstitial punctations all over the conscutum; these are 
largest at the anterior end and become so fine as to be almost invisible 
posteriorly. 
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Enamelling 
The full pattern. In dry specimens the enamel is pale yellow and the stripes 

very dark brown. The cervical stripe usually extends back to join the falciform 
stripe and may join the frontal spot. The falciform stripe is almost always divided 
in the midline, and is fused with the antero-accessory stripes to form a charac
teristic double crescent pattern. The posterior stripes are always separate. The 
postero-median stripe becomes broader at its anterior end but is not clubbed. · 
The postero-accessory stripes are short and broad. The lateral spots are usually 
separate but adjacent spots are sometimes joined by a narrow "bridge". The 
ocular spot and three marginal spots are present. The festoons each have a 
patch of enamel, smaller in the central and 4th festoons than in the others. The 
enamelled pattern when present is sharp and clear. 

Sub-collare 
Present. 

Rostrum 
More than 1-!- times as long as broad. 

Basis capituli 
Nearly twice as long as broad. Posterior margin concave, lateral margins 

convex. Patch of enamel in centre. 

Palps 
Article II. Slightly more than twice as long as Article III and slightly more 

than twice as long as broad. Article III is as long as broad. Small patches of 
enamel may occur on the dorsal surface. 

Hypostome 
3/ 3. 

Ventral surface 
Pale grey-yellow. Genital pore opposite coxa IlL Festoons vary in shape 

but are more or less square. Ventral plaques small and broad, centre one is 
the largest. All Coxae subequal. Coxa I bears a pair of very short, rounded 
equal-sized spurs. Coxae II and III have broad, very rounded, short spurs often 
giving the appearance of salient ridges. Coxa IV - spur longer and narrower 
than on Coxae II and Ill. 

Legs 
Brown with narrow pale annulations at the distal extremities of the segments. 

Female (Fig. 21- 24) 
Unengorged. 7 · 4 x 5 · 0 mm. average. Range 6 · 6 x 4 · 4 mm. to 9 · 2 x 

5·6 mm. 

Scutum 
Sub-triangular, convex. Slightly wider than long. Average 3·1 x 2·8 mm. 

Postero-lateral margins slightly convex, antero-lateral margins convex. The flat 
yellow or brown eyes at the widest part of the scutum at a distance of less than 
t of the length of the scutum from the anterior end. Emargination deep and 
fairly wide. Cervical pits crescentic with finely rugose floor. Cervical grooves 
shallow, smooth, diverge posteriorly, do not reach posterior margin. Lateral 
grooves absent. Large punctations, each bearing a small tubercle in its centre, 
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are scattered over the conscutum. They are mostly confined to the enamelled 
parts and are few or absent in the centre of the scutum between the anterior part 
of the cervical grooves. The large punctations do not coalesce. Numerous very 
fine punctations occur all over the scutum. 

FIG. 21.-Amblyomma nulf.alli Donitz 1909. F- Scutum, dorsal view, after Donitz 1909, 
Fig. 4. 

Enamelling 
The full pattern. The enamel is yellow and spots and stripes are brown. 

The cervical stripe follows the cervical groove and joins the limiting spot. This is 
very large and constricts the posterior part of the pale median field to a point. 
Frontal spot present and usually joined to the edge of the scutum, though in some 
specimens it is separate. Ocular spots are present and the entire scutum has a 
dark edge with the exception of the posterior angle between the limiting spots. 

Sub-collare 
Present. 

Rostrum 
11 times as long as broad. 

Basis capituli 
Rectangular, less than twice as broad as long. Posterior margin very 

slightly concave. Lateral margins convex. Areae porosae broad oval, diverge 
slightly anteriorly, separated by a distance less than their shortest diameter. A 
patch of enamel occurs in the centre. 
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I 

FIG. 11.- Amblyomma nuttalli Donitz 1909. M-Dorsal view, after Robinson 1926, Fig. 40. 

Palps 
Article II more than twice as long as article III and more than twice as 

long as broad. Article III about as broad as long. Irregular patches of enamel 
may be present. 

Hypos tome 
3/3. 

Dorsum 
Brown, shallow, medium sized punctations, widely spaced. 

Ventral surface 
Brown. Genital pore opposite coxa II. All coxae about the same size. 
Coxa I bears a pair of very rounded, equal-sized spurs. 
Coxae II and III have broad very rounded short spurs often giving the 

appearance of salient ridges. 
Coxa IV -spur longer and narrower than on coxae II and III. 
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FIG. 23.- Amblyomma nuttalli Donitz 1909. M- Dorsal view. L. E. Salisbury del. 

Legs 
Brown with narrow and feeble pale annulations at distal extremities of 

segments. 

Nymph (Fig. 25, 26, 27) 

Size Unengorged. 2·36 mm. x 1·64 mm. average. 

Scutum 
In ornate, central field pale, slightly wider than long. 1 · 11 x 0 · 86 mm. 

Posterior angle rounded. 

Postero-lateral margins slightly convex. Antero-lateral margins straight to 
slightly convex. Eyes large, situated at widest part of scutum. Emargination 
wide. Cervical pit deep, narrow, rugose floor. Cervical grqoves shallow, diver
gent, do not reach posterior margin. Large punctations scattered over scutum. 
Fewer in central field and on shoulders where they are shallower with sloping 
sides. More numerous and tending to cluster near eyes, where they are larger and 
deeper than elsewhere, with steep upright sides. 
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FTG. 24.-Amblyomma nuttal/i Donitz 1909. F.-Dorsal view. L. E. Salisbury del. 

FIG. 25.-Amblyomma nuttalli Donitz 1909. N-Dorsal view. L. E, Salisbury de!. 
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FIG. 26.-Amblyomma nuttalli Donitz 1909. N-Tarsi I-IV. L. E. Salisbury deL 

11-·" 

FIG. 27.- A mblyomma nuttalli D onitz 1909. L- Dorsal view. L. E. Salis.bury deL 
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Sub-collare 
Present. 

Rostrum 
Slightly longer than wide, width 

Basis capituli 

approximately -£- length. 

More than twice as wide as long. Sub-triangular. Posterior margin rectilinear. 
Lateral margins convex. 

Palps 
Article H nearly twice as long as article III and nearly twice as long as broad . 

Hypostome 
2/ 2. 

Ventral surface 
Coxae are of equal size. Coxa I bears a pair of small equal spurs. Other 

coxae one spur, short and blunt. 

Larva (Fig. 27, 28, 29, 30) 
Size. Unengorged . 0·82 mm. x 0·58 mm. average. 

Scutum 
Inornate. Width: length = 2: 3. Postero-lateral border slightly concave to 

rectilinear. Antero-lateral border convex, posterior broadly rounded. Eyes arc 
at widest part of scutum. Emargination wide. Cervical groove short. Puncta
tions as in sketch. 

Sub-collare 
Absent. 

R ostrum 
Slightly longer than wide, 0·19 mm. x 0·17 mm. average. 

VJ. .. . 

FIG. 28.·-Amblyomma nuttalli Donitz 1909. L- Ventral view. L. E. Salisbury del. 
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Basis capituli 
Triangular, posterior margin rectilinear. 

Palps 

Article TI about twice as long as article Ill and twice as long as broad. 

H ypostome 
2/ 2. 

Fro. 29.- -Amblyomma nuttalli Donitz 1909. L- Rostrum ventral vi·.::w. L. E. Salisbury del. 

Olmm. 

~~ 
O·lm.m. 

Fro. 30.- Amblyomma nllltalli Donitz 1909. L- Tarsi I-I lL L. E. Salisbury del. 

V entra'l surface 
Coxae are of equal size. Coxa I bears a pair of short spurs of which tht.:: 

o uter one is longer. Coxae II and III have single spurs. 

Type sp'ecimens 
3 males from East Africa (Dar-es-Salaam, Bagamojo). 
1 female, Dar-es-Salaam. 
1 female, Umtali. 
1 female, Kamerun. 

Description 
Based on the material reared in the laboratory by Santos Dias from a female 

from Maputo. 
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Variations of the enamelled pattern 

Male 

The full pattern with bright enamel filling the spaces between the dark 
elements of the pattern is unusual in the material that we have examined, though 
it is sometimes seen. 

In the male the enamel is usually confined to patches on the shoulders and 
on the marginal folds. The spots and stripes are dark reddish-brown and are 
often only weakly defined against their background of lighter brown; in some 
speci mens they cannot be distinguished. ln specimens with an intermediate type 
of pattern, the dark elements may be edged with enamel, although the actual 
enamel patch may be missing. The dark elements of the pattern, when visible, 
are fairly constant, and do not deviate much from the arrangement given in the 
description of the full pattern. (Compare Fig. 23 with Robinson, p. 91, fig. 40.) 

Female 

The distribution of enamel in the female is usually also incomplete and 
varies from small patches on the shoulders to the full pattern. The frontal spot 
is joined to the edge of the scutum in three-quarters of the specimens examined, 
and mostly the narrowed posterior point of the pattern can be seen, even if it is 
with great difficulty. 

A. nuttalli. Type female (Fig. 21) 

(We take the female off Schildkrote, Umtali, Berlin Museum, which is 
illustrated by Donitz, 1909, to be the type.) This specimen is pinned ; the enamel 
is clear yellow; spots and stripes dark brown. The pattern is clear and full, with 
frontal spots separate from the dark border. 

A. nuttalli. Host list. 

Bovine 1; 
Puff adder 1: 

Hedgehog 4; 
Python 1. 

Human 1; 

Geographical distribution of A. nuttalli. 

Warthog 1; Tortoise 27; Varanus 7; 

This tick is widely distributed, but nowhere does it appear to be common, 
excepting possibly in Moyambique and Zululand. We have records of A. 
nuttalli from several states in West Africa, and isolated records from the Northern 
and Southern Congo, Uganda, Kenya, Tanganyika, Nyasaland and Angola. 

Hoogstraal 1956 gives several records from the Southern Sudan. There are 
sev.;:ral records from Southern Rhodesia, Moyambique and Zululand and three 
other isolated records in South Africa. 
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Synonymy 
A mblyornma nuttalli. 

A. nuttalli Donitz 1909, p. 469, fig. 

A. marmoreum Neumann 1901, p. 311, Stublman's specim._n. 

A . sparsum, Berlin Museum, Vosseler Collection. 

A. r.1uttal!i Robinson 1926, p. 90, figs. 

A. marmoreum Robinson 1926, p. 89- 90, (Pro parte: See tables). 

A. werneri Schulze 1932, p. 466, figs. 

Nee A. werneri (schlottkei) poematium Schulze 1932, p. 475, [ = A. sparsum]. 

A. nutta!li Santos Dias 1949, p. 51, figs. 1955, p. 2277. 

A. silvai Santos Dias 1955 (195 1), P . 104 - Santos Dias 1955 (1957), p. 110 
a parviscutate sub-species of A·. nuttalli. 

A. nuttalli Santos Dias 1956 (1955), p. 499 (pro parte, specimens listed). 

A. nuttalli Hoogstraal 1956, p. 233, figs . 

A. paulopunctatum Ragea u 1951, p. 112 (pro parte, specimens off tortoises). 

A. FALSOMARMOREUM TONELLI- R ONDELLf 1935 

Male (Fig. 31 to 33) 

Large 8 · 6 x 5 · 6 mm. average. Widest portion is a little behind the middle 
of the scutum. Width at eye level to widest portion is as 3 · 3 : 5 · 6. Brown, 
ornate, convex. 

Conscutum 
Broad ovoid. Eyes orange-brown to dark brown, flush with the surface. 

Emargination medium. Cervical pit deep, crescentic. Cervical groove - a short 
shallow depression. Lateral groove absent. Marginal groove deep and rugged, 
continuous, reaches to a short distance behind the eye, may be continued forwards 
by a short uneven row of punctations. Both inner and outer edges slope down 
steeply to the groove, the outer more so than the inner. The groove is pitted 
with large punctations. Festoon pronounced, longer than broad. Fovea anterior 
to the end of the posterior median stripe. Punctuations: Numerous, fine, shallow, 
interstitial punctations scattered over whole conscutum. Very large, deep punc
tations with a central tubercle, bearing a hair, unevenly dispersed over the 
scutum; may be up to · 2 mm. in diameter; however they are variable in size 
and tend to become smaller, anteriorly and on the lateral folds and festoons. 
Edges upright to slightly sloping. The large punctations are most numerous in 
the area in front of a nd between the posterior median and postero-accessory 
stripes. An irregular row of punctations follows the line of the lateral spots. A 
group of usually somewhat smaller punctations occurs between the cervical stripes. 
Mixed large and medium punctations occur in the central field and on the 
shoulders. Fairly numerous medi urn punctations occur on the marginal folds 
and festoons. The line of demarcation between the posterior part of the 
conscutum and the festoons is usually somewhat irregular. . 
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Enamelling 
Full pattern. No dry-kept specimens have been examined and only about 

six of the specimens seen have a relatively full pattern. The enamelling is 
usually coppery-orange in colour with traces of green round the edges. The 
stripes are brown to dark brown and in some instances tend to be depressed, 
especially the postero-laterals. 

FIG. 31.-Amblyomma falsomarmoreum Tonelli-Rondelli 1935. M- Dorsa l view, after 
Tonelli-Rondelli 1935, fig. 3. 

The cervical stripes may or may not join the falciform stripe and may or 
may not touch the frontal spot, which is rather weakly developed. The falciform 
stripe is variable, always divided in its mid-line and may be rather indistinct. It 
sometimes touches the anterior accessory stripe. The latter is usually joined to 
the first lateral spot; the lst, 2nd and 3rd lateral spots are sometimes joined. The 
postero-median stripe is long and slender, it is sometimes dilated at its anterior 
end. The postero-accessory stripes are stouter, and may also be clubbed; four 
marginal spots present, usually clearly defined. Enamel patches occur on the 
festoons. The patches on the centre festoon and No. 3 are smaller than the 
others. In no specimen that has been examined is the pattern sharp and very 
clearly defined and the contrast between the orange enamel and brown stripes is 
not very great. 
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FIG. 32.-Amblyomma falsomarmoreum Tonelli-Rondelli !935. F - Scutum view, after 
Tonelli-Rondelli 1935, fig. 4. 

Sub-collare 
Present, inornate. 

R ostrum 
Nearly twice as long as broad . 

Basis capituli 
1! times as broad as long. Posterior margin concave. Cornua very bluntly 

rounded. Lateral margin convex. Surface may show enamelling, rugose. 

Palps 
Article II more than twice as long as article III and more than twice as long 

as broad. Article III is as broad as long and rounded at its distal end. 

Hypostome 
3/ 3, 5- 7 teeth per row. Some specimens have 1- 2 very small teeth level 

with the proximal end of the other rows but placed nearer the mid-line of the 
hypostome thus forming a rudimentary 4th row. 

Ventral surface 
Pale brown to gray-brown. Genital pore opposite coxa Il. Festoons broader 

than long. Five weakly developed, small, narrow ventral plaques present, of 
which the central one is the longest. All coxae are about the same size. Coxa I 
bears a pair of short spurs of which the outer one is usually slightly narrower and 
longer than the inner one. 
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Fro. 33.- Amb/yomma fa/somarmoreum Tonelli-Rondelli 1935. M- Dorsal view. 
L. E. Salisbury del. 

Coxae II - IV with a single, very broad, internal spur, narrowing progressively 
from II to IV. 

Legs 
Brown. Cream annulations at distal extremites of segments. 

Female (Fig. 32--34) 

Large, unengorged 10·5 >< o·6 mm., average of 7 specimens. 

Scutum 

Ornate, sub-triangular, slightly wider than long, 3 · 8 x 3 · 6 mm. average. 
Postero-lateral margins slightly convex, antero-lateral margins convex. Eyes fiat, 
situated about t of the length of the scutum from the anterior end. Emargination 
\Vide and deep. Cervical pits broad, deep and crescentic, floor pitted and rugose. 
Cervical grooves broad, divergent. Lateral grooves faintly indicated on some 
specimens. 
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Punctations: Numerous, fine, shallow, interstitial punctations scattered over 
whole scutum. Medium, large and very large punctations with steeply sloping 
sides each with a central hair-bearing tubercle present; usually most numerous 
beside the eyes, where they are sometimes very closely arranged and may coalesce. 
Large punctations of various sizes also occur in the central field. In this area 
there is usually a concentration of punctations in the posterior median field where 
they sometimes coalesce. Large punctations occur in the cervical groove a nd in 
the depressed area bounded' by the cervical groove and the lateral groove (if any). 

FIG. 34.-Amblyomma falsomarmoreum Tonelli-Rondelli 1935. F- D orsal view. 
L. E. Salisbur~ del. 

FJG. 35a.-Adult ta rsus T. A marmore111n. L. E. Salisbury del. 

Enamelling. 
The full pattern. 

Enamel is coppery, with traces of green at the edges, spread over the entire 
scutum, interruped by the narrow stripes, dark brown. The scutum is edged 
with dark brown. The cervical stripe usually reaches the limiting spot. Frontal 
spot not well developed, sometimes joins edging. Ocular spot present. 

Punctations are sometimes brown. 
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l 

F rG. 35b.- Adul t tarsus .\ . A sparsum. L. E. Sa lisbury del. 

FIG. 35c.- Adult tarsus 1. A nutta//i. L. E . Salisbury del. 

_,,n ... ~.'~~ 
.. · / .. 

.1 .. 

FIG. 35d.- Adult tarsus I. A falsomarmoreum. L. E . Salisbury del. 

Sub-collare 
Present, inornate. 

Rostrum 
Less than twice as long as broad. 

Basis capituli 
Less than twice as wide as long. Posterior margin very slightly concave. 

Lateral margin convex. Areae porosae oval, diverge slightly anteriorly, separated 
by a distance of -f of their shortest diameter. Enamelling vaguely indicated. 

Palps 
Article II more than twice as long as article JH, and more than twice as long 

as broad. Article Jfl about as long as broad, rounded. Enamelling may be 
vaguely present. 

Hypostorne 
3/ 3, 6 rows of teeth. t row indicated on one specimen by 2 very small teeth. 

Dorsum 
Brown. 
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Ventral surface 
Brown. Genital pore opposite coxa II. All coxae about the same size. 

Coxa I bears a. pair of short spurs of which the outer is usually somewhat longer 
and narrower than the inner one. Coxae II - IV with single, very broad internal 
spur, narrowing progressively from II to IV. 

Legs 
Brown, narrow cream annulations at di stal extremities of segments. 

Type 
Male and female: Collected by Taramasso at Algoi Barire (Italian Somali

land). Turin Museum (not seen). (Fig. 31--32). 

Description 
Based on Miss. J. B. Walker's material off Tortoise, Koboko, 9.1.53. Coli. 

R. Smith. 

Variation of the enamelled pattern 
As but few specimens were available for study it is difficult to reach definite 

conclusions as to the range of varia tions. Nearly half (14) of the male specimens 
seen have a damaged conscutum, with abraded patches in the central area. These 
damaged specimens show patches of coppery enamel on the shoulders and mar
ginal folds only. E ight undamaged specimens have similar enamelling, with the 
stripes showing up indistinctly as dark brown lines aga inst the lighter brown 
background. Six specimens have a more or less full pattern as given in the 
description, and in five others the full pattern is faintl y marked due to the weak 
development of the enamel between the stripes in the central area. 

The females examined are a ll undamaged and the full pattern can be seen 
more or less clearly in six, while two specimens have enamel on the shoulders 
only. 

A . falsomarmoreum. Host list. 
Camel 1?; Tortoise 8; Varanus 1. 

Geographical distribution of A. falsonwrmoreum. 
A. falsomarmoreum is a rare East African Tick. W.e have four records from 

Dire Daua a nd its environs in Ethiopia and four records from around Kilimand
jaro in Kenya and Tanganyika. There is a single record from British Somaliland, 
two from Somalia and an isolated record from Nortnern Turkana in Kenya. 
The type was collected in Somalia, making a total of three records for that 
country. 

Synonymy 
A mblyomma falsomarmoreum 

A. falsomarmoreum Tonelli-Rondelli 1953, p. 239, figs. 
? , A. marmoreum Paoli 1916, p. 291, figs. 

AMBLYOMMA P AULOPUNCTAT UM NEUMANN 1899 
In view of the fact that Neumann had mixed up this tick with his male 

A. sparsum, and in view of the fact that the descriptions of the pattern are 
possibly somewhat misleading, we here give a revised description based on what 
material has been available. 
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FIG. 36.- Amblyomma paulopunctatum Neumann I 899. M- Dorsal view, after 
Robinson 1926, Fig. 36. 

Male (Fig. 36- 37) 

The cervical spot, the cervical stripe and ocular spot are well developed and 
clear cut. In one specimen there is an indication of a frontal spot (shown lightly 
stippled in Robinson's drawing). The three lateral spots are large and fused into 
a lumpy arch; the posterior accessory is short, squat and round, the posterior 
median is short, broad, longer and narrower than the postero-accessory. 

The central portion of the tick is pale and colourless and it is difficult to 
distinguish either the brown stripes or any enamelling in it, but the falciform, the 
anterior accessory and the posterior portion of the frontal stripe appear to be 
absent. 

The enamelled pattern consists of a pair of irregular spots between the 
cervical pits, a large, irreguiar, pale patch in each anterior lateral field; this patch 
joins up, by means of a thin narrow strip of enamelling edging the arch of the 
lateral spots, with a patch opposite festoon one and separating lateral spot 3 from 
the posterior accessory patch opposite festoon 3 (indicated by Robinson, Tendeiro, 
1952 and Rousselot). In most in tances the patch opposite festoons 4 and 5 
remains as a short narrow strip; in one specimen, however, it extends anteriorly 
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Fra. 37.-AmhlyOIII/Ila paulopunctafullt Neumann 1899. M- (Full ? ) Enamelled 
pattern, diagrammatic. L. E. Sa lisbury d·~l. 

• 

and comes to surround the postero-median and joining with the patch opposite 
festoon 1 encloses the postero-accessory. Lying in the arch of the three lateral 
spots is a longitudinal, narrow patch, divided along its length by the marginal 
groove (mentioned in the text by Robinson); in Rousselot's and Tendeiro's sket
ches the patches are indicated by the presence of their external half only; 
{Rousselot draws them too far forward). Festoons 3 to 6 with patches. Of the 
enamelling the irregular anterior patches are the most prominent and the most 
persistent, and are so shown in all the sketches. 

In the material examined we have seen no defin ite enamelling on the rostrum. 

The enamelling on the legs is confined to a narrow, pale, ring. 

The palps show a slight keeling at the postero-external margin of article 2. 

Femaie (Fig. 38) 

The description given by Robinson, 1926, p. 84, is adequate. 
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L.E:.l\ 

l 
I 

FIG. 38.- A mblyomma paulopunctalt/111 Neumann J 899. F - Scutum. after R obi nson 1926, 
Fig. 37. 

Records 
Bequaert, 1931; mm. ff. Hylochoerus meinertzhageni ituriensis, Medje, Belgian 

Congo. Coli. Lang-Chapin. 
mm. ff. Wild pig sp. ? Haut Lapori, Belgian Congo. Coll. J. 

Ghesquiere. 
mm. ff. Potamochoerus porcus, Arebi and Bolobo. Belgian Congo. 

Coli. H. Schouteden. 

Fain, 1949 off Potamochoerus porcus. Banningville, Belgian Congo. 

Neumann, 1899; 1 m., host? , Konakry (Guine francaise) coli. Maclaud (Mus. 
Paris). 

Neumann's Collection; 1 m. (labelled A. sparsum) Elephant, Kamerun, Dr. 
Ziemann (Berlin Museum). 

Neumann, 1908; 1 f. (as trimaculatum) Robertsport Liberia, Coli. Demery, (Mus: 
Nat. History, Leyden). 

Robinson, 1926; mm. + ff. West Africa Coll .. Dr. Seymour Hadwen [? Nuttall 
Collection at B.M. (N.H.)?]. 1 f Grass, Daro Forest, Toro, Uganda, X. 1911, 
Coil. S.A. Neave [I.B.E. at B.M. (N.H.)?]. 1 f Grass Bewama, Sierra Leone 
13. 1X. 1912. Coll. J. J. Simpson [I.B.E. at B.M. (N.H.)] . 
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Rageau, 1951. off Phacochoerus, Batouri, Muele, Cameroons. Coli. Jonchere 
(Specimens seen). Numerous on Tortoise at Yaounde. French Equatorial 
Africa. (Specimens seen and identified as A. nuttalli). 

Rageau collection 1 f off Bos indicus. Yaounde 19. III. 52 (A. paul6punctatum). 
Pig. Yaoudne, 4. VI. 52. 

Schouteden, 1929 off Potamochoerus porcus, Bambili, Belgian Congo. 
? Niangara, Belgian Congo. 

Tendeiro, 1952, Hippopotamus. Portuguese Guinea. 

Tendeiro, 1952, Potamochoerus porcus, mansabaj; Phacochoerus aethiopicus 
africanus, Cacheu; Pig Bijagos; Portuguese Guinea. 

J . B. Walker (private correspondence) 7 m, 4 f. Giant Hog, Masindi, Uganda. 
Coli. Fazal Hak. 5. VII. 56. 

Heinrich Coll. 1 m 1 f; Koiroptomus porcus, Canzele, Angola 17. II. 55. Coll. 
Heinrich. (Chicago Mus: Nat. Hist.) (specimens seen - ). 

Rousselot, 1953. mm Potamochoerus. Carnot. Oubangui-Chari; II. 52. Coli. M. 
Griebine (2 m seen). ? Human, Mayama in a forest. 

Zumpt's Collection. 1 m (specimen seen). 

Aellen Collection. 1 m, Human, Gapo. Ivory Coast. 6. VII. 53. (Mus. Nat. Hist. 
Geneve.) (Specimen seen.) 

According to the above meagre records it is difficult to say much about the 
habits of the tick, except that apparently it is not a tortoise or a Rhinoceros tick. 
but possibly prefers the Suidae. 

Synonymy 
Amblyomma paulopunctatum 

A. paulopunctatum Neumann 1899, p. 248. 
A. sparsum paulopunctatum Neumann 1905, p. 233. 
A. trimaculatunt Neumann 1908, p. 84, figs. 
A. spm·sum, Berlin Museum, Ziemann Collection. 
A. paulopunctatum Robinson 1926, p. 82, figs. 
A. paulopunctaltum Bequaert 1931, p . 223. 
A. paulopunctatum Rageau 1951, (pro parte, nee specimens off tortoises [ = 

A . nuttalli]). 
A . paulopunctatum Tendeiro 1952, figs . 
A . paulopunctatum Rousselot 1953, p. 112, figs. 

AMBLYOMMA 13REVISCUTATlJM N EUMANN 1899 
A. breviscutatum Neumann 1899, p. 214 was described from one female 

from the Congo, collected by Thollon (Paris Museum). Theiler and 
Robinson, 1954, in the "Check list of ticks recorded from the Belgian 
Congo" listed it under A. paulormnctatum. Santos Dias 1956, (An 
Inst. Med. Trap. 13, p. 199- 208) upon studying the type shows it to be 
the same as A. cyprium, an Indonesian species. He postulates a change 
of labels. 
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AMBLYOMMA CRENATUM NEUMANN 1899 

According to Bequaert 1933, Anastos 1950, and Kraneveld 1956 A. crenatum 
is an Indo-Malayan tick, having been found associated with rhinoceros in 
Malakka, Sumatra, Bantam, West Java. Neumann's type female was reported 
to be off a rhinoceros, Cape of Good Hope, Paris Museum. From the above 
records it would appear that Neumann's type female was incorrectly labelled, not 
as to host, but as to locality. That A. crenatum is not found in Africa, as 
surmised by Bequaert, Anastos and Kraneveld, is borne out by the present study. 
In all the collections, off rhinoceros, studied we have found no A. crenatum, nor 
have we found any other African record besides Neumann's original one. 

AMBLYOMMA SYLVATICUM (DE GEER 1778) 

Besides five males under the double label of H. devium, type Koch, and 
latum type Koch, this tick did not figure in any one of the collections sent in as 
coming off tortoises or off rhinoceros. It would seem to be much rarer than A. 
marmoreum; like marmoreum it is somewhat localised, and appears to be confined 
to the Eastern and Western Cape Province and to Namaqualand in South Africa, 
with various species of tortoises as host. Onderstepoort bas one record off a 
rr.ole snake Pseudaspis cana. 

New records since Theiler, 1943 

Zumpt, 1956. 1 female off a tortoise, Cape Agulhas, 31. XII. 1950; 10 males, 
2 females, 2 nymphs off a tortoise, 10 miles East of Bredasdorp, 2. 1. 1951. 

Onderstepoort records: 5 males off Tortoise, Fonteintje, Van Rhijnsdorp, 
Cape; 2 males, 1 nymph, Tortoise, Kommetje, Cape Peninsula; 8 males, :L 
females, off tortoise, Grootjongensfontein, Still Bay, Cape, 11. XI. 42; 1 male, off 
tortoise, Still Bay, Cape, II. 44. 

SUMMARY 

1. The types of A. marmoreum, A. sparsum, A. rugosum, A. devium, A. 
nuttalli, A. werneri (Schlottkei) poematium have been studied and their validity 
reassessed. 

2. The descriptions of A. marmoreum, A. sparsum, A. nuttalli, A. falsomar
moreum and A. paulopunctatum have been brought up to date; the female A . 
sparsum, the larvae and nymphae of A. marmoreum and A. sparsum are des
cribed for the first time. 

3. The synonymy of each species is given; including A . marmoreum, A. 
sparsum, A. rugosum, A. devium, A. schlottkei, A. werneri, A. werneri (schlottkei) 
poematium, A. faiai, A. silvai, A. hebraeum magnum, A. peulopunctatum. 

4. The host list and geographical distribution is brought up to date. 
5. A . sylvaticum is shown to be localised and confined to South Africa; the 

accumulated evidence shows A. crenatum to be an Indo-Malayan and not an 
African Rhinoceros tick. 

COMMENTS ON THE "AMBLYOMMA VARIEGATUM" GROUP 

A. variegatum first described by Fabricius 1794, bas figured in the standard 
works of Neumann 1899, Donitz 1909 - 1910 and Robinson 1926. Although 
somewhat variable there is no difficulty in identifying this species, the figures given 
by these three workers are excellent. 
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Donitz 1909 described A. pomposum from Urungu, Southern end of Lake 
Tanganyika. His description of both the male and the female is excellent and 
one has no difficulty in differentiating this species from A. variegatum. The 
punctations are coarse, in the male the main feature is "Der Sternfl.eck ist in 
ganzer Lange mit dem Cervicalfl.eck verschmolzen; gegenuber dieser Stelle 
zieht ein dunkler Streit quer durch des Mittelfeld, und vor diesem ist der grosste 
Teil des Feldes hinter dem Kragenausschnitt dunkel ausgefiillt." The female he 
gives as more acutely shield-shaped, the sides often convex, punctations much 
coarser than in variegatum, largest punctations in the lateral fields, partly aligned 
close together in short rows. Punctations also large in the central field between 
the cervical grooves. 

Robinson 1911 described A . variegatum var. nocenl~ from two males collect~d 
by Mr. Jarvis from Southern Rhodesia, who gave its distribution as Umtali, 
Inyanga, Makoni, and Melsetter in Southern Rhodesia, and as Baruwe, Manica 
and Zambesi Co's territory in the adjoining Portuguese East Africa, the main 
differences from A. variegatum. being in the very much coarser punctations and in 
slight differences in the colours in the pattern. The only description which he 
gives for the female is "The donor or the specimen gave a short verbal description 
of the female of this variety, from which it may be presumed that it conforms very 
closely to the type". 

In the Monograph on Ixodoidea 1926 Robinson gives A. variegatum var. 
nocens as synonymous with A. pomposum. 

For the male he figures his male A. variegatum var. nocens; for the female, 
however, it would appear he figured and described a specimen from another 
collection. 

Subsequent workers have accepted his finding that var. nocens is the same 
as pomposum. 

In checking over some tubes of ticks from Lounsbury's collection which were 
presented to Onderstepoort by the Division of Entomology recently, we came 
across two lots labelled A. variegatum from Umtali collected by Jarvis in Feb. 
1902 and in Jan. 1904. These specimens coincide in every respect with 
Robinson's 1911 description of var. nocens, and undoubtedly are the tick that was 
also sent to Robinson. 

Upon checking this material against Amblyomma pomposum material from 
Nteka, Abercorn district, at the bottom end of Lake Tanganyika, it was soon seen 
that the two ticks were different and that A . variegatum var. nocens was not the 
same as A. pomposum. Once again, as in the instance of A . marmoreum and of 
A. sparsum, a mix-up has been introduced into the literature in that a supposedly 
synonymous tick has been descri~ed as though it were the type. 

This mix-up has led to further confusion as can be seen in recent literature: 

Santos Dias 1950 describes A. variegatum var. govurensis which differs from 
the type species by its large punctation~ and its coarse appeara~ce; he gives figures 
for A. variegatum, A. v. var. govurensts and A. pomposum (w1th the central field 
separated by a dark band from its anterior portion). 
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In 1953 Santos Dias attempts a revision of the " Variegatum Group" and 
gives as his findings: -

1. A. variegatum retains its status; a list of accepted literature references is 
given. 

2. His 1950 variety govurensis he finds agreed with Robinson's 1911 des
cription of A. v. var. nocens; he thus synonymises it with A. pomposum Donitz 
1909. 

3. For A. pomposum (as figured by him in 1950) he creates the new name of 
A. superbum and synonymises with this the Belgian Congo and Angola records, 
and gives as his type one male from Quipungo, Angola. 

Santos Dias 1953 has been misled by Robinson 1926. Upon checking 
specimens of govurensis against the Umtali-Jarvis material it is found that they 
agree entirely. 

We have not seen Donitz' type material but the material from Nteka, Aber
corn district, not far distant from Urungu on the Southern end of Lake 
Tanganyika, agrees so well with Donitz' excellent and detailed description that 
one can safely assume that one is dealing with the same tick. 

The group A. variegatum is thus seen to contain the three species*

A. variegatum Fabricius 1794. 
A. pomposum Donitz 1909. 

*A. nocens Robison 1911 (new name combination). 

FIG. 39.-Amblyomma pomposum Donitz 1909. M- Dorsal view, after Donitz 1909, Fig. 14. 
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FIG. 40.- Amblyomma nocens Robinson 1911. M- Dorsal view, after Robinson 1911 , Fig 2. 

Synonymy 

Amblyomma pomposum Donitz 1909. 

A. pomposum .... 

Nee ... ... . .... . 

A. superbum ... . . 

Donitz, 1909 ...... . 
Robinson, 1926 .. . . . 

Robinson, 1926 . .... 

Sousa Dias, 1950 ... 

Santos Dias, 1950 . . . 
Schwetz, 1927 .. . . . . 
Schoenaers, 1951.. . . 
Lei tao, 1942 ....... . 
Theiler & Robinson, 

1954 
Santos Dias, 1953 ... 

Urungu ......... . . ... ...... . ... . . 
Benguella .... . .................. . 
Katanga (district) .... . ... .. .... .. . 
Msofa River, Ulala ... . ..... .. . .. . 
Mwengwa, Namwala ............. . 
Kafui River, Namwala . .. .. ... ... . 
Umtali, lnyanga, Makoni, Melsetter 
Manica, Baruwe, Zambesi Co. Terri-

tory 
Numerous localities, more especially 

on the pla teau rather than along 
the coast. (See Map.). 

Merely repeats existing records . .. .. 
Kundelungu, Katanga, El izabethville 
Katentania, Katanga ......... . . .. . 
Cuba! do Hanho, Alto Catumbela .. 
Nteka Abercorn, Namwala . . ...... . 
Elizabethville ..... ... ....... ... .. . 
Repeats the above 1927- 1951 records 

for pomposum 

Geographical Distribution 

S. Tanganyika. 
Angola. 
Belgian Congo. 
N . Rhodesia. 
N. Rhodesia. 
N. Rhodesia. 
S. Rhodesia. 
Mocambique. 

Angola. 

Belgian Congo. 
Belgian Congo. 
Angola. 
N. Rhodesia. 
Belgian Congo. 

The records are still a bit scanty, but it would appear that the tick is wide
spread, but confined to the Rhodesian Highland vegetation, extending from Angola 
through the Kantanga of the Belgian Congo into Northern Rhodesia, dying out 
at the southern end of Lake Tanganyika. 
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Synonymy 

*Amblyomma nocens Robinson 1911 

A. variegatum var. 
nocens 

Pro parte. A. pom
posum 

A. variegatum var. 
govurensis 

A. nocens ...... . 
Pro parte. A. 
variegatum 

Robinson, 1911..... Umtali; Inyanga, Makoni, Melsetter, 
Baruwe, Manica, Zambesi Co. Terri

tory 

Robinson 1926..... The above 1911 records. 

Santos Dias, 1950... The 1950 Govuro material. ....... . 

The Onderstepoort Umtali. Feb. 1902, Jan., 1904, 
Collection don-Jarvis, Lounsbury Collection 

Tacuane Estates, Quelimane ...... . . 
Santos Dias, 1947... Machanga ........ . ... . ... . .. ... . 

Geographical Distribution 

S. Rhodesia. 
Mocambique. 

Mocambique. 

S. Rhodesia. 

Mocambique. 
Mocambique. 

From these few records it would appear that the tick is never abundant in 
the somewhat localised area in which, thus far, it has been found i.e. approxi
mately between Latitudes 18° and 20° South. Nor is it possible at this stage to 
indicate its locality preferences. It is impossible to find out exactly where, in the 
Inyanga-Umtali-Melsetter districts, Jarvis collected his material. The region has 
a relatively high rainfall, is mountainous falling rapidly towards the East, and 
broken up by deep river valleys. The collections may be from the foot of the 
mountains rather than from the top of the ranges. It is thus difficult to find the 
common factor between the Rhodesian records, the inland Portuguese records of 
Manica and Barnwe and the more coastal records from the Zambezi Co. terri
tory, the Tacuane estates, Machanga and Govuro. 

SUMMARY 

*1. Amblyomma variegatum var. nocens, Robinson 1911, is re-established as 
a valid species with the new name combination of Amblyomma nocens.* 

2. A list of synonyms is given for A. nocens and A. pomposum. 

3. A. pomposuni. is shown to be distributed in the Rhodesian Highland type 
of vegetation; *A. nocens, according to present records appears to be confined 
approximately between latitudes 18 - 22° S. and between the Drakensberg and the 
coast. 
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recorded from the Belgian Congo and Ruanda Urundi, from Angola, and from 
Northern Rhodesia. Onderstepoort J. Vet. Res., Vol. 26, No. 3, pp. 447-461. [1 record 
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Onc/erstepoort Journal Vet. Research 26, pp. 447-461 , Maps. [A. pomposum recorded.] 

106 



.....
 

0 -..
.,J

 

L
oc

al
it

y 

S
. 

R
H

O
D

E
S

IA
-

P
lu

m
tr

ee
 ..

..
..

.
..

..
..

..
.

. .
 

B
ul

aw
ay

o 
..

..
..

.
..

..
..

..
. 

. 
M

O
C

A
M

B
IQ

U
E

-
M

ap
ut

o 
..

.
..

..
..

..
..

..
.

. .
 

S
O

U
T

H
 
A

 
R

IC
A

-
S

ou
th

 A
fr

ic
a .

..
..

..
..

..
..

 . 

S
ou

th
 A

fr
ic

a 
..

..
..

..
..

..
. 

. 
Z

U
L

U
L

A
N

D
-

St
. 

L
uc

ia
 E

st
ua

ry
 ..

..
..

..
. .

 
M

ku
zi

 G
am

e 
R

es
er

ve
 ..

..
. 

. 
U

m
fo

lo
si

 G
am

e 
R

es
er

ve
 ..

. .
 

M
as

im
ba

, 
U

m
fo

lo
si

 
G

am
e 

R
es

er
ve

 
S

W
A

Z
IL

A
N

D
-

Sw
az

il
an

d 
..

..
..

..
..

..
.

..
. .

 
G

oe
dg

eg
un

 ..
..

..
.
..

..
..

..
 . 

G
oe

dg
eg

un
 ..

..
..

..
..

..
..

. 
. 

B
A

S
U

T
O

L
A

N
D

-
T

ey
at

ey
an

en
g .

..
..

..
..

..
..

 . 
N

A
T

A
L

-
A

ll
er

to
n 
..

..
..

..
..

..
..

..
. 

. 
D

ur
ba

n 
. .

..
..

..
..

..
.

..
..

. 
. 

T
R

A
N

S
V

A
A

L
-

P
ie

te
rs

bu
rg

 (
D

is
tr

ic
t)

 ..
..

..
 . 

Sh
in

gw
ed

zi
, S

ib
as

a 
..

..
..

..
 . 

R
us

te
nb

ur
g 
..

..
..

..
..

..
..

 . 

T
A

B
L

E
 
I.

 
A

. 
m

ar
m

or
eu

m
 M

a
te

ri
a

l 
E

xa
m

in
ed

 

H
os

t 
C

ol
le

ct
io

n 

T
or

to
is

e .
..

..
..

..
..

..
..

..
 

O
.P

 ..
..

..
..

..
..

.
..

..
. 

T
or

to
is

e .
..

..
..

..
..

.
..

..
. 

O
.P

 ..
..

..
..

..
..

..
.
..

. 

K
in

ix
ys

 b
e !

Ii
an

a 
zu

lu
en

si
s .

..
 

S
an

to
s 

D
ia

s .
..

.
..

..
.

. 

T.
 l

eo
pa

rd
in

us
 .
..

.
..

..
..

.
. 

B
M

(N
H

) 
19

52
.8

.2
9

.4
 

-
5 

T
. 

le
op

ar
di

nu
s .

..
..

.
..

..
.

. 
B

M
(N

H
) 

N
u

tt
al

l 
16

59
. 

K
in

ix
ys

 ..
..

..
..

..
..

..
.
..

. 
O

P2
77

7 
(iv

) .
..

.
..

..
..

 
T

or
to

is
e .

..
..

..
..

..
..

..
..

 
O

P2
77

7 
(v

i) 
..

..
..

..
..

 
G

ro
un

d 
..

..
..

..
..

.
..

.
..

..
 

O
P2

77
7 

(v
) .

..
..

..
..

..
 

G
ro

un
d 

..
..

..
..

..
..

.
..

..
. 

O
P2

73
9 

(ii
i) 

..
..

..
..

..
 

T
or

to
is

e .
..

..
..

..
..

..
..

. 
. 

O
P2

77
7 

(i
ii)

 ..
..

.
..

..
 . 

T
or

to
is

e .
..

..
..

..
.

..
..

.
. .

 
O

P2
77

7 
(ii

) .
..

..
..

..
 .
. 

P
yt

ho
n 
..

..
..

..
..

..
..

..
. 

. 
O

P2
62

8 
(v

i) 
..

..
..

.
..

 . 

T
or

to
is

e .
..

..
..

..
..

..
..

. .
 

O
P2

71
8 

(i)
 ..

..
..

..
..

 . 

T
or

to
is

e .
..

..
.

..
..

.
..

..
. .

 
O

P2
75

3 
(iv

) .
..

..
.

..
. 

. 
T

or
to

is
e .

..
.
..

..
.
..

.
..

.
. .

 
R

M
L

J7
55

1 
..

..
..

..
.

. .
 

T
. 

pa
rd

al
is

. .
 . 

. .
 . 

. .
 . 

. .
 . 

. .
 . 

I O
P2

50
6 

(i)
 .
..

.
..

..
..

 . 
T

or
to

is
e.

..
 . 

. .
 . 

. .
 . 

. .
 . 

. .
 . 

. 
I O

P2
97

7 
(iQ

 ..
..

..
..

..
 . 

..
..

..
..

.
..

. -
..

..
..

..
..

..
 

O
P

26
11

 (
u)

 .
..

..
..

..
 . 

D
at

e 

A
ug

., 
19

37
. 

25
/7

/1
93

8
. 

19
53

 .
..

.
..

 

-

10
/
1/

19
1
~ 

Ja
n.

, 
19

43
 ..

 
Ja

n.
, 

19
48

 ..
 

O
ct

. 
19

48
 ..

 
3/

3/
19

47
 ..

 

5/
12

/1
94

5
. 

29
/1

0/
19

48
 

Ju
ly

, 
19

48
. 

Ja
n.

, 
19

33
 .. 

30
/3

/1
94

5.
 

19
41

. .
..

..
 

A
ug

., 
19

53
. 

6/
10

/1
94

2.
 

Sp
ec

im
en

s 

1 
m

al
e 

o
r 

1 
fe

m
al

e 
..

 
1 

m
al

e 
o

r 
1 

fe
m

al
e 

..
 

2 
m

al
es

, 
2 

fe
m

al
es

 ..
. 

2 
m

al
es

 ..
..

..
.

..
..

. 

1 
m

al
e .

..
..

..
..

..
..

 

4 
m

al
es

 ..
..

..
..

.
..

. 
15

 m
al

es
 ..

..
.
..

..
..

 
1 

m
al

e,
 1

 fe
m

al
e 
..

..
 

I 
fe

m
al

e .
..

..
..

..
..

 

4 
m

al
es

, 
1 

fe
m

al
e 
..

. 
1 

fe
m

al
e,

 8
 m

al
es

 N
. 

1 
m

al
e .

..
..

..
..

..
. 

. 

1 
m

al
e,

 1
 f

em
al

e 
..

. .
 

3 
m

al
es

, 
I 

fe
m

al
e .

. 
. 

I 
m

al
e,

 1
 f

em
al

e .
..

 . 

2 
fe

m
al

es
 .
..

..
..

..
 . 

I 
fe

m
al

e .
..

..
.

..
.

. .
 

4 
m

al
es

, 
1 

fe
m

al
e .

. 
. 

C
ol

le
ct

or
 

Sa
nt

os
 D

ia
s.

 

J.
 H

. 
P

ow
er

. 
D

r.
 E

w
er

. 
T

ic
k 

S
ur

ve
y.

 
J.

 J
. 

St
ey

n.
 

G
.V

.O
., 

Sw
az

ila
nd

. 
T

ic
k 

Su
rv

ey
. 

T
ic

k 
S

ur
ve

y.
 

G
. 

T
he

il
er

. 

T
ic

k 
S

ur
ve

y.
 

R
. 

F
. 

L
aw

re
nc

e.
 

J.
 R

. 
Iv

y.
 

T
ic

k 
S

ur
ve

y .
 

0 tT1
 ~ ~ c t)
 ~ F
 

tT1
 
~
 

>
 a ~ U
l 

~
 

U
l >
 c: U
l ~ 



L
oc

al
it

y 

W
oo

dh
op

e,
 R

us
te

nb
ur

g .
..

. 
. 

P
re

to
ri

a 
Z

o
o

 ..
..

.
..

..
..

..
 . 

G
er

m
is

to
n 
..

..
..

..
..

..
..

. 
. 

~
a
c
h
a
d
o
d
o
r
p
 ..

..
..

..
..

..
 . 

N
el

sp
ru

it
. .

..
..

..
..

..
..

..
 . 

O
nd

er
st

ep
oo

rt
. .

..
..

..
..

..
 . 

P
re

to
ri

a 
..

..
.

..
..

..
..

..
..

 . 
L

om
ba

rd
 

G
am

e 
R

es
er

ve
, 

B
lo

em
ho

f 
C

hr
is

ti
an

a 
..

..
..

..
..

..
..

. .
 

- ~ O
R

A
N

G
E

 F
R

E
E

 S
T

A
T

E
-

J a
m

m
er

sd
ri

ft
. .

..
..

..
..

..
. 

. 
W

ep
en

er
 ..

..
..

..
..

..
..

..
. 

. 

H
aa

rt
be

es
tf

on
te

in
, 

F
au

re
-

sm
it

h 
W

il
de

ls
ne

k,
 Z

as
tr

on
 ..

..
..

 . 

P
hi

ll
ip

ol
is

 ..
..

..
..

..
..

..
..

 . 

C
A

P
E

 P
R

O
V

IN
C

E
-

C
ap

 d
e 

B
on

ne
-E

sp
er

an
ce

 ..
. .

 
C

ap
 d

e 
B

on
ne

-E
sp

er
an

ce
 ..

. .
 

G
le

n 
L

oc
h,

 ~
il

le
r,

 C
.P

 ..
..

. .
 

D
ur

ba
nv

il
le

 . .
..

..
.
..

..
..

. 
. 

H
o

u
t B

ay
 ..

..
..

..
..

..
.
..

. 
. 

C
al

vi
ni

a .
..

..
..

..
..

..
..

..
 . 

H
o

st
 

~
a
m
b
a
 ..

..
..

..
..

..
..

..
. .

 
T

. p
ar

da
li

s .
..

..
..

..
..

..
. 

. 
T

or
to

is
e .

..
..

..
..

..
..

..
. .

 

Sh
ee

p
. ·

··
··

··
·
··

··
·
··

··
. 

T
or

to
is

e .
..

..
..

..
..

..
..

. 
. 

T
or

to
is

e .
..

..
..

..
..

.
..

..
 . 

V
ar

an
us

 n
il

ot
ic

us
 ..

..
..

..
. 

. 

V
ar

an
us

 .
..

..
..

..
..

..
..

. 
. 

T
or

to
is

e .
..

..
..

..
..

..
.

..
 . 

T
. p

ar
da

li
s .

..
..

..
..

..
..

. 
. 

T
or

to
is

e .
..

..
..

..
..

..
..

. 
. 

C
. 

pa
rd

al
is

 ..
..

..
..

..
..

..
 . 

T
 p

ar
da

li
s .

..
..

..
..

..
..

..
 . 

T
. p

ar
da

li
s .

..
..

.
..

..
..

..
 . 

T
 p

ar
da

li
s .

..
..

..
..

..
..

..
 . 

T
or

to
is

e .
..

..
..

..
..

..
..

. 
. 

'r
 AB

LE
 
1 

(c
on

ti
nu

ed
) 

C
ol

le
ct

io
n 

O
P

 ..
..

..
..

..
.
..

.
..

. 
. 

O
P

 2
50

7 
(i

ii)
 .
..

..
..

. 
. 

B
~
(
N
H
)
 

N
ut

ta
ll

 
22

8 
+

 22
9 

O
P

 2
50

6 
(i

ii)
 .
..

..
..

. .
 

O
P

 2
50

6 
(i

v)
 .
..

.
..

..
 . 

O
P

 2
50

6 
(i

i)
 .
..

..
..

..
 . 

O
P

 2
61

I 
(i

ii)
 ..

..
..

.
. .

 
O

P
 ..

..
..

..
..

..
..

..
. .

 

O
P

 2
62

9 
(i

v)
 .
..

..
..

. 
. 

O
P

 2
98

3,
 2

98
4 

..
..

..
. 

. 
O

P
 2

61
I 

(v
) .

..
..

..
..

 . 

O
P

 2
75

3 
(i

ii
) .

..
..

..
. 

. 

O
P

 2
72

9,
 2

73
3-

34
, 

3
5

-
36

, 
O

P
 2

72
I 

O
P

 
29

79
, 

29
80

, 
29

85
, 

O
P

 2
98

6 

P
ar

is
 ~
u
s
e
u
m
 ..

..
..

. 
. 

P
ar

is
 ~
 u

se
um

 ..
 . 

O
P

 2
57

4 
(i

i)
 ..

..
..

..
. .

 
O

P
 2

57
4 

(v
) .
..

..
..

.
..

 . 
O

P
 2

61
1 

(v
i)

 .
..

..
..

. 
. 

O
P

 ..
..

..
.
..

..
..

..
..

 . 

D
at

e 

24
/1

2/
19

56
 

6/
2/

19
29

 ..
 

4/
3/

19
07

 ..
 

13
/5

/1
95

3.
 

13
/2

/1
94

5.
 

13
/1

1/
19

55
 

28
/1

2/
19

54
 

2/
3/

19
43

 .
. 

4/
1

/1
95

3 
..

 

2
/6

/1
94

1 
..

 

1/
12

/1
94

4.
 

N
ov

. 
19

41
. 

I0
/3

/I
95

4
. 

S
ep

t.
, 

I9
46

. 
19

40
 ..

..
. 

. 

Sp
ec

im
en

s 

4
N

 ..
..

..
..

..
..

.
..

 . 
2 

m
al

es
 ..

..
..

.
..

..
 . 

7 
m

al
es

, 
2 

fe
m

al
es

 .. 
. 

I 
m

al
e .

..
..

..
..

..
. 

. 
1 

fe
m

al
e .

..
..

..
..

. .
 

1 
m

al
e .

..
..

..
..

..
. .

 
5 

m
al

es
 .
..

..
..

..
..

 . 
2 

m
al

es
, 

5 
ny

m
ph

 ..
 . 

13
 

m
al

es
, 

5 
fe

m
al

es
 

N
N

 

2 
m

al
es

, 
2 

fe
m

al
es

 ..
. 

L
L

, 
N

N
, 

ad
ul

ts
 b

re
d 

at
 

O
P

 
fr

om
 

I 
fe

m
al

e 
I 

m
al

e,
 2

 f
em

al
es

 .
..

 

L
L

, 
N

N
, a

du
lt

s 
br

ed
 

at
O

P
 fr

om
 e

gg
s 

1 
fe

m
al

e,
 

L
L

, 
N

N
, 

ad
ul

ts
 b

re
d 

at
 O

P
 

I 
m

al
e 

..
..

..
..

..
..

 . 
2 

m
al

es
 ..

..
..

..
..

. 
. 

8 
m

al
es

, 
4 

fe
m

al
es

 .. 
. 

1 
m

al
e 

..
..

..
..

..
.

. .
 

2 
m

al
es

 ..
..

..
..

..
. 

. 
I 

fe
m

al
e .

..
..

..
.

..
 . 

C
ol

le
ct

or
 

T
ic

k 
Su

rv
ey

. 
R

. 
B

ig
al

ke
. 

D
r.

 B
. 

B
ro

ck
 ..

 

T
ic

k 
S

ur
ve

y.
 

T
ic

k 
S

ur
ve

y.
 

G
. 

A
. 

H
. 

B
ed

fo
rd

. 
T

ic
k 

Su
rv

ey
. 

J.
 N

. 
S

w
ar

t. 

T
ic

k 
Su

rv
ey

. 

T
ic

k 
Su

rv
ey

. 

T
ic

k 
Su

rv
ey

. 

0
. 

A
. 

B
re

yt
en

ba
ch

. 

P
ol

ic
e.

 

A
ud

in
et

-S
er

vi
ll

e.
 

D
el

al
an

de
. 

N
. 

E
. 

F
ea

th
er

st
on

e.
 

J.
P

. 
K

ri
el

. 
B

ri
nk

. 
~
.
 R

ic
hm

on
d.

 

::l ~ [/
) z ~ [/
) 

0 c ..., ::I:
 

>
 

"r1
 
~
 ~ z N

 ~ 8 ~ t"
' 

[/
) c ~ <
 

tT1
 -<
 

(
)
 

0 t"
' 

t"
' 

tT1
 

(
)
 ..., 0 z ><
 



.....
. 

0 \0
 

L
oc

al
it

y 

C
al

vi
ni

a 
..

..
.

..
..

.
..

..
..

. 
. 

O
or

lo
gs

kl
oo

f, 
C

al
vi

ni
a .

..
..

 . 
R

ie
tv

le
i, 

M
on

ta
gu

 ..
..

..
..

. 
. 

K
n

ys
na

 ..
.
..

..
..

..
.

..
..

..
 . 

K
ad

en
ga

, J
am

es
to

w
n 

D
is

tr
ic

t 

S
te

yn
sb

ur
g 

..
..

..
.
..

.
..

..
. .

 
B

ot
ha

's
 

H
oo

p,
 

C
am

de
bo

o 
M

o
u

n
ta

in
s,

 G
ra

af
f-

R
ei

ne
t 

N
ew

 B
et

he
sd

a 
..

..
..

..
..

.
. .

 
C

af
re

ri
e 

..
..

..
..

..
..

..
..

. 
. 

W
hi

tt
le

se
a,

 Q
ue

en
si

ow
n 

..
. .

 
S

pe
ld

on
, 

B
ed

fo
rd

 ..
..

.
..

.
. .

 
A

de
la

id
e .

..
.

..
..

..
..

..
..

 . 
K

in
g 

W
il

li
am

's
 T

ow
n 
..

..
..

 . 
C

ar
li

sl
e 

B
ri

dg
e .

..
..

..
..

..
. 

. 
G

ra
ha

m
st

ow
n 

..
..

..
.

..
..

. .
 

K
as

ou
ga

, 
A

lb
an

y 
..

..
..

..
. 

. 
G

ra
ha

m
st

ow
n 
..

..
..

..
..

..
 . 

B
ea

um
on

t.
 .
..

..
..

..
..

..
. 

. 
A

lb
an

y 
M

us
eu

m
, 

G
ra

ha
m

s
to

w
n 

A
lb

an
y 

M
us

eu
m

, 
G

ra
ha

m
s

to
w

n 
G

ra
ha

m
st

ow
n 

..
..

..
..

..
..

 . 
H

ig
hl

an
d 

R
ai

ls
 

G
am

es
to

n,
 

G
ra

ha
m

st
ow

n 
A

lb
an

y 
M

us
eu

m
, 

G
ra

ha
m

s
to

w
n 

T
A

B
L

E
 

1 
(c

on
ti

nu
ed

) 

H
o

st
 

C
ol

le
ct

io
n 

T
or

to
is

e .
..

..
..

..
..

.
..

.
. .

 
R

M
L

 1
75

52
 ..

..
..

.
..

 . 
S

he
ep

 ..
..

..
..

..
.
..

..
..

.
. .

 
O

P
 2

57
4 

(i
ii)

 .
..

..
.
..

 . 
T.

 p
ar

da
/i

s .
..

.
..

..
.
..

..
. 

. 
O

P
 2

57
4 

(i
v)

 .
..

..
..

. .
 

T.
 p

ar
da

/i
s .

..
.

..
..

..
..

..
 . 

H
om

op
us

 fe
m

or
a/

is
 .

..
..

..
 . 

O
P

 2
50

7 
(i

) .
..

..
.

..
. .

 
O

P 
29

77
 (

i)
 .
..

.
..

..
. .

 

H
. f

em
or

a/
is

 .
..

..
.

..
..

.
..

 . 
M

ou
nt

ai
n 

to
rt

oi
se

 ..
..

.
..

. .
 

O
P

 2
71

8 
(v

i) 
..

.
..

.
..

 . 
O

P
 2

71
8 

(i
v)

, 
(v

) .
..

..
 . 

T
or

to
is

e .
..

.
..

..
..

..
..

..
 . 

O
P

 ..
..

..
..

..
.

..
..

.
. .

 
T

or
to

is
e .

..
..

.
..

..
..

..
..

. 
. 

P
ar

is
 M

us
eu

m
 ..

..
..

. .
 

T
or

to
is

e .
..

..
..

..
..

..
..

. .
 

O
P

 2
50

7 
(i

i) 
..

.
..

..
..

 . 
T

or
to

is
e .

..
..

..
..

..
..

..
. 

. 
O

P
 ..

..
..

..
..

.
..

.
..

. .
 

T
or

to
is

e .
..

..
..

..
.
..

.
..

. .
 

O
P

 2
63

0 
(i

i)
 ..

..
..

..
. .

 
P

uf
f 

ad
de

r .
.

..
..

..
..

.
..

. .
 

O
P

 2
62

9 
(v

) .
..

.
..

..
. 

. 
P

uf
f 

ad
de

r .
..

..
..

..
..

..
. 

. 
O

P
 2

97
8 

(i
) .

..
.

..
..

. .
 

R
in

gh
al

s .
..

..
..

..
..

.
..

.
. .

 
O

P
 2

97
7 

(v
i)

 ..
..

..
..

 . 
O

x 
..

..
..

..
..

..
..

..
..

..
. 

. 
O

P
 2

97
8 

(i
i)

 ..
..

.
..

.
. .

 
T

u
rk

ey
s 

(a
s 

N
N

) .
..

..
..

..
 . 

O
P

 2
97

7 
(i

ii)
 ..

..
..

..
 . 

T
or

to
is

e .
..

..
..

..
..

.
..

..
 . 

O
P

 2
97

7 
(v

) .
..

..
..

..
 . 

M
eg

ac
he

rs
in

e 
pa

rd
al

is
 .

..
. 

. 
O

P
 2

68
6 

(i
i)

 ..
..

.
..

..
 . 

M
eg

a
ch

er
si

ne
 p

ar
da

/is
 .
..

. .
 

O
P

 2
98

9,
 2

99
0 .

..
..

.
. .

 

P
uf

f 
ad

de
r .

..
.

..
..

.
..

.
..

 . 
O

P
 2

62
8 

(i
) .

.
..

..
..

. 
. 

R
in

gh
al

s 
co

br
a 

..
..

.
..

..
. 

. 
O

P
 2

62
8 

(v
ii

i) 
..

..
.

..
 . 

O
P

 2
63

0 
(i

v)
 .

..
..

..
. .

 

D
at

e 
I 

S
pe

ci
m

en
s 

C
ol

le
ct

or
 

I I 
19

41
..

..
..

 
1 

fe
m

al
e 
..

.
..

..
..

..
 

R
. 

F
. 

L
aw

re
nc

e.
 

Ju
ne

-S
ep

t ..
 

1 
fe

m
al

e .
..

..
..

..
..

 
T

ic
k 

S
ur

ve
y.

 
10

/1
2/

19
42

 
6 

m
al

es
, 

2 
fe

m
al

es
 ..

. 
T

ic
k 

S
ur

ve
y.

 
8

/4
/1

95
0 

..
 

1 
fe

m
a l

e .
..

..
..

..
..

 
T

ic
k 

S
ur

ve
y.

 
Ja

n.
, 

19
44

 .. 
3 

m
al

es
, 

3 
fe

m
al

es
, 

J.
 R

. 
H

ew
it

t.
 

9
/2

/5
7 

..
..

 
2 

ny
m

ph
. 

L
L

 
I 

m
al

e 
..

..
..

..
..

..
. 

C
. 

J.
 S

ke
ad

. 
6/

12
/1

95
4

. 
33

 m
al

es
, 

9 
fe

m
al

es
, 

S.
 

S
ta

m
pa

. 
14

 n
ym

ph
. 

6 
m

al
es

, 
1 

fe
m

al
e .

..
 

S.
 S

ta
m

pa
. 

1 
m

al
e 
..

..
..

..
..

.
..

 
D

el
al

an
de

. 
D

ec
., 

19
42

. 
1 

m
al

e,
 2

 f
em

al
es

 .
..

 
T

ic
k 

S
ur

ve
y.

 
A

ug
.,

 1
95

0.
 

4 
m

al
es

 ..
..

..
.

..
.

..
 

F
. 

Z
um

p
t. 

Ju
ly

, 
18

99
 ..

 
14

 m
al

es
, 

1 
fe

m
al

e .
. 

M
r.

 D
av

id
so

n
. 

C
l 

tT1
 

12
/5

/1
95

3
. 

2 
fe

m
al

es
 .

..
..

.
..

..
 

C
. 

J.
 S

ke
ad

. 
::<:

1 
F

eb
., 

19
51

. 
I 

fe
m

al
e .

..
..

.
..

.
..

 
B

. 
B

ow
ke

r.
 

....,
 

::<:
1 

2/
3/

19
17

 .
. 

3 
m

al
es

 .
..

..
..

.
..

.
. 

C
. 

P
. 

L
o

un
sb

ur
y.

 
c::

 
6/

12
/1

94
8

. 
I 

m
al

e 
..

..
..

..
..

.
..

 
G

. 
A

. 
W

hi
te

he
ad

. 
0 

13
/2

/
19

48
. 

2 
m

al
es

, 
1 

fe
m

al
e,

 
D

ug
m

or
e.

 
....,

 
:I:

 
m

o
ul

te
d 

fr
om

 N
N

 
tT

1 
O

ct
., 

19
47

 .. 
3 

m
al

es
, 

1 
fe

m
al

e,
 N

 
N

el
 B

ro
s.

 
t=: 

Ja
n

., 
19

41
.. 

1 
m

al
e,

 3
 f

em
al

es
 ..

. 
T

. D
ru

ry
. 

tT
1 

::<
:1 

Ju
ne

, 
19

42
. 

1 
fe

m
a

le
, 

P
L

L
, 

N
N

, 
J.

 R
. 

H
ew

it
. 

>
 z 

ad
ul

ts
 b

re
d 

at
 O

P
 

0 
15

/1
1

/1
90

6 
2 

m
al

es
, 

1 
fe

m
al

e .
.

. 
C

. 
P

. 
L

ou
ns

bu
ry

. 
t
' 

28
/3

/1
94

7
. 

1 
fe

m
al

e .
..

.
..

..
..

. 
C

. 
J.

 S
ke

ad
. 

0 iii
 

17
/9

/1
94

2
. 

2 
m

al
es

 a
nd

 N
ym

ph
al

 
J.

 R
. 

H
ew

it
t.

 
rn 

sk
in

s 
[J

J >
 

t
' .....
 

[J
J 

b:
l c:: ::<:
1 :< 



.....
.. .....
. 

0 

L
oc

al
it

y 

G
ra

ha
m

st
ow

n 
..

..
..

..
..

..
 . 

S
ou

th
w

el
l 

F
ar

m
, 

G
ra

h
am

s-
to

w
n 

H
ea

th
er

to
n

 T
ow

er
s,

 A
lb

an
y 

H
u

m
an

sd
o

rp
 D

is
tr

ic
t.

 .
..

..
 . 

P
o

rt
 E

li
za

be
th

 D
is

tr
ic

t.
 ..

.
. .

 
P

o
rt

 E
li

za
be

th
 D

is
tr

ic
t.

 ..
..

 . 
P

o
rt

 E
liz

ab
et

h 
D

is
tr

ic
t.

 ..
..

 . 
P

o
rt

 E
li

za
be

th
 D

is
tr

ic
t .

..
.

. .
 

S
na

ke
 P

ar
k,

 P
o

rt
 E

li
za

be
th

. 
P

o
rt

 E
li

za
be

th
 .
..

..
..

..
..

. 
. 

E
as

t 
L

o
n

d
o

n
 M

us
eu

m
 ..

..
. 

. 
E

as
t 

L
o

n
d

o
n

 M
us

eu
m

 ..
..

. 
. 

A
nd

al
us

ia
 .
..

..
..

..
..

..
..

. .
 

K
im

be
rl

ey
 ..

..
.
..

..
..

..
..

 . 
F

ri
gi

ca
lo

us
, 

V
ry

bu
rg

 ..
..

..
 . 

K
u

ru
m

an
 ..

..
 

BE
CH

U
A

N
A

LA
N

D
-

M
ac

lo
ut

si
e 

.
..

..
.
..

..
..

..
 . 

S
er

ow
e .

..
..

..
.
..

..
.

..
.
..

 . 
SO

U
TH

 W
ES

T 
A

FR
IC

A
-

G
ob

ab
is

 .
..

..
..

..
..

..
..

..
 . 

A
fr

ic
a .

..
..

..
..

..
..

..
..

..
 . 

L
o
r
r
~
 Z

o
o

 ..
..

.
..

..
.

..
. .

 

T
A

B
L

E
 

1 
(c

on
ti

nu
ed

) 

H
o

st
 

C
ol

le
ct

io
n 

T
ur

ke
ys

 (
as

 N
N

) .
..

..
..

..
 . 

O
P

 2
63

0 
(v

) .
..

..
..

..
 . 

T.
 p

ar
da

li
s .

..
..

..
.
..

..
.

. .
 

O
P

 2
50

7 
(i

v)
 .
.

..
.

..
. 

. 

T
or

to
is

e .
..

.
..

.
..

.
..

..
..

 . 
0 

p 
26

30
 (

ii
i)

" 
..

..
..

 . 
T.

 p
ar

da
li

s .
..

..
..

..
..

..
. 

. 
O

P
 2

50
7 

(v
) .

..
..

..
..

 . 
B

it
is

 a
ri

et
an

s .
..

..
.

..
..

..
 . 

Z
um

p
t.

 .
.
..

..
..

..
..

. .
 

B
it

is
 a

ri
et

an
s .

..
..

.
..

..
..

 . 
Z

u
m

p
t.

 .
..

..
..

..
..

..
 . 

T.
 a

ng
ul

at
a .

..
..

..
..

..
..

. 
. 

O
P

 2
7

18
 (

ii)
 ..

..
..

..
. .

 
T.

 a
ng

ul
at

a .
..

.
..

..
..

..
..

 . 
O

P
 2

71
8 

(i
ii

) .
..

..
..

. .
 

P
uf

f 
ad

d
er

 ..
..

..
..

..
..

..
 . 

O
P

 2
62

8 
(i

v)
 .
..

..
..

. 
. 

L
an

ds
ch

il
dk

ro
te

 .
..

..
.
..

. 
. 

H
am

b
u

rg
 M

us
eu

m
 ..

. 
. 

T
or

to
is

es
 .
..

..
..

..
..

..
..

 . 
O

P
 2

97
5 

&
 2

97
6 
..

..
. .

 
C

. p
ar

da
li

s .
..

..
..

..
..

..
. 

. 
O

P
 2

98
1-

82
 ..

..
.

..
. .

. 

T
or

to
is

e .
..

..
..

..
..

..
..

. 
. 

Z
u

m
p

t.
 .
..

.
..

.
..

..
..

 . 
T.

 p
ar

da
li

s .
..

..
..

..
..

..
. 

. 
O

P
 2

75
3 

(i
ii)

 ..
..

..
..

 . 
G

eo
m

et
ri

c 
to

rt
oi

se
 ..

..
..

. 
. 

O
P

 2
98

7 
..

..
..

..
..

. .
. 

T.
 p

ar
da

li
s .

..
..

..
..

..
..

. .
 

R
M

L
 3

35
20

 ..
..

..
..

. .
 

T
or

to
is

e .
..

..
..

..
..

..
.
..

. 
. 

B
M

(N
H

) 
N

u
tt

al
l 

95
 ..

 
T

or
to

is
e .

..
..

..
..

..
..

.
..

 . 
O

P
 2

97
8 

(i
ii)

 .
..

..
..

. 
. 

T
or

to
is

e .
..

..
..

..
..

..
..

. 
. 

O
P

 ..
.
..

..
..

..
.
..

.
..

 . 
T

. 
/e

op
ar

di
nu

s .
..

.
..

..
..

. .
 

B
M

(N
H

) 
19

32
.8

.2
9.

12
 

T
es

tu
do

 .
..

..
..

..
.
..

..
..

. 
. 

B
eq

ua
er

t.
 ..

..
..

..
..

. .
 

D
at

e 

16
/3

/1
94

8.
 

15
/1

0/
19

38
 

2
1

/3
/1

9
0

0
. 

24
/1

2/
19

38
 

2
1

/1
1

/1
9

5
0

 
A

pr
il

, 
19

50
 

M
ay

, 
19

36
. 

Ju
ly

, 
19

41
.. 

15
/1

1/
18

98
 

1
9

4
9

" 
..

 .
. 

2
6

/6
/4

6 
..

 . 

O
ct

.,
 1

95
1.

. 
D

ec
., 

19
32

. 
2

/1
1

/1
9

4
6

. 

Ja
n

.,
 1

93
8 .

. 

Ja
n.

, 
19

06
 .. 

14
/1

/1
95

6
. 

O
ct

.,
 1

95
2 .

. 

S
pe

ci
m

en
s 

1 
m

al
e,

 
1 

fe
m

al
e 

(m
ou

lt
ed

 
fr

o
m

 
ny

m
ph

s)
 

7 
m

al
es

, 
1 

fe
m

al
e 

..
 . 

2 
m

al
es

 ..
..

.
..

..
..

 . 
13

 m
al

es
, 

1 
fe

m
al

e 
..

 
2 

m
al

es
, 

1 
fe

m
al

e 
..

 . 
1 

m
al

e,
 2

 f
em

al
es

 ..
 . 

2 
m

al
es

 .
..

..
..

..
..

 . 
I 

m
al

e,
 2

 f
em

al
es

 ..
 . 

2 
fe

m
al

es
, 

N
N

 ..
.
..

 . 
4 

m
al

es
, 

6 
fe

m
al

es
 .. 

. 
5 

m
al

es
, 

7 
fe

m
al

es
 .. 

. 
1 

fe
m

a
le

, 
L

L
, 

N
N

, 
ad

ul
ts

 b
re

d 
at

 O
P

 
1 

fe
m

al
e 
..

..
.

..
..

. .
 

12
 m

al
es

, 
14

 f
em

al
es

 
1 

fe
m

al
e,

 
L

L
, 

N
N

, 
ad

ul
ts

 b
re

d 
a
tO

P
 

7 
m

al
es

, 
1 

fe
m

al
e 

..
 . 

2 
m

al
es

 ..
..

..
..

..
. 

. 
9 

m
al

es
, 

3 
fe

m
al

es
, 

6 
ny

m
ph

s 
9 

m
al

es
, 

5 
fe

m
al

es
 .. 

. 
1 

m
al

e .
..

..
..

.
..

.
. .

 
3 

m
al

es
..

 ..
 . 

..
 .
. 
..

 . 
I 

H
os

T
s.

--
T

o
rt

o
is

e 
5

0
; 

S
n

ak
e 

8
; 

V
ar

an
u

s 
2

; 
S

he
ep

 2
; 

B
o

vi
ne

 1
. 

C
ol

le
ct

or
 

D
ug

m
or

e.
 

T
ic

k 
S

ur
ve

y.
 

C
. 

P
. 

L
ou

ns
bu

ry
. 

E
. 

d
u

 T
oi

t.
 

F
. 

Z
u

m
p

t.
 

F
. 

Z
u

m
p

t.
 

G
. 

T
he

ile
r.

 
G

. 
T

he
il

er
. 

M
r.

 P
ri

ng
le

. 
D

r.
 H

. 
B

ra
un

s.
 

W
. 

H
. 

A
rc

he
r.

 
W

. 
H

. 
A

rc
he

r.
 

F
. 

Z
u

m
p

t.
 

J.
 H

. 
P

ow
er

. 
G

. 
C

ol
le

n.
 

D
r.

 B
. 

G
. 

B
ro

ck
. 

F
. 

Z
u

m
p

t.
 

T
h

eo
 M

ey
er

. 

a (J
J .....
 z ~ (J

J 0 c ..., ;I
: 

:>
 

"r
j 

::<
:! .....
 

(
)
 

:>
 z N
 

0 0 r 0 CJ
 n :>
 

r (J
J c "' < tr1
 

><
: 

(
)
 

0 r r tr1
 

(
)
 ..., 0 z ?<
 



T
A

B
L

E
 2

 
A

. 
sp

ar
su

m
 M

at
er

ia
l 

E
xa

m
in

ed
 

L
oc

al
it

y 
H

os
t 

C
ol

le
ct

io
n 

S
E

N
E

G
A

L-
(D

el
es

tr
e)

 ..
..

..
..

..
..

 . 
C

as
am

an
ce

 ..
..

..
..

..
.
..

.
. .

 
S

an
ga

lk
am

 ..
..

..
..

..
..

..
. .

 

S
U

D
A

N
-

I 
? 

P
yt

ho
n 

..
..

..
..

..
..

..
..

. .
 

B
it

is
 a

ri
et

an
s .

..
.

..
..

..
..

 . 
B

it
 is

 l
ac

he
si

s .
..

..
..

..
..

. .
 

P
ar

is
 M

us
eu

m
 ..

..
..

. 
. 

I D
r.

 M
or

el
. .

..
..

..
.

. .
 

D
r.

 M
or

el
 ..

.
..

..
..

. 
. 

Ju
b

a .
..

..
..

..
..

..
..

..
..

. 
. 

K
in

ix
ys

 b
el

lia
na

 .
..

 
H

H
 ..

..
..

..
..

.
..

..
. 

. 

T
or

it
 ..

..
..

..
..

.
..

..
..

.
..

 . 
T

o
ri

t .
..

..
..

..
..

..
..

..
.

..
 . 

S.
 S

ou
da

n 
..

..
..

.
..

..
..

..
. 

. 
K

ha
rt

ou
m

 .
..

..
..

..
..

..
..

 . 
,_

. 

K
in

ix
ys

 b
el

/ia
na

 ..
..

. 
. 

I V
ar

an
us

 n
il

ot
ic

us
 ..

..
..

..
 . 

F
ro

m
 c

ap
ti

ve
 t

or
to

is
e?

 ..
 . 

H
H

 ..
..

..
..

..
 . 

H
H

 ..
..

..
..

..
..

..
..

 . 
I B

M
(N

H
) 

N
u

tt
al

l 
89

 ..
 .

 
1 

B
M

(N
H

) 
N

u
tt

al
l 

24
0 .

. 

::
: 

E
R

IT
R

E
A

 
A

N
D

 
S

O
M

A
L

IL
A

N
D

-
B

an
ne

 ..
.

..
..

.
..

..
..

..
..

. 
. 

G
an

al
a 

D
or

ia
 ..

..
..

..
..

..
 . 

G
ui

ld
es

sa
 .

..
..

..
..

..
.

..
. 

. 

T.
 

pa
rd

al
is

 ..
..

..
..

..
..

..
 . 

L
an

d 
to

rt
o

is
e .

..
..

.
..

..
..

 . 
I R

M
L

 1
76

99
 ..

..
..

..
. .

 
R

M
L

 1
76

97
 ..

..
..

.
. .

. 
. 

B
M

(N
H

) 
N

u
tt

al
l 

11
55

. 
N

ef
as

it
 ..

..
..

..
..

..
. 

. 
D

ro
m

ed
ar

y 
..

..
..

..
..

..
. .

 
K

oh
ls

 R
M

L
 ..

..
..

..
. 

. 

K
E

N
Y

A
-

It
ha

ng
a 

H
il

ls
 ..

..
..

.
..

..
..

 . 
M

ti
to

 A
nd

ei
 ..

..
..

..
..

..
..

 . 

M
ak

ue
ni

 ..
..

..
..

..
..

..
..

. .
 

B
uf

fa
lo

 ..
..

..
..

..
..

..
..

..
 
I B

eq
ua

er
t .

..
.

..
..

..
.

. .
 

A
ga

m
a 

ag
am

a 
ca

ud
os

pi
na

 
B

eq
ua

er
t .

..
..

.
..

..
..

 . 
M

ee
k 

T
o

rt
o

is
e
..

..
..

.
..

..
..

..
.

. 
JB

W
 ..

..
..

..
.
..

.
..

. .
 

E
. T

an
a 

..
..

..
..

..
..

..
..

.
. 

I R
hi

no
 ..

..
.
..

..
..

..
.

..
..

 . 
Js

io
lo

..
..

..
..

 . 
. .

 . 
. .

 . 
. .

 . 
. .

 . 
B

it
is

 a
ri

et
an

s .
..

..
.
..

..
..

 . 
S

um
ba

 I
sl

an
d

, L
ak

e 
V

ic
to

ri
a 

1 
V

ar
an

us
 

ni
/o

ti
cu

s .
..

..
.

..
 . 

B
ar

in
go

 ..
..

..
..

.
..

..
..

..
. 

. 
G

am
e 

D
ep

ar
tm

en
t .

..
..

..
. 

. 
L

eo
pa

rd
 to

rt
oi

se
 ..

..
..

..
. 

. 
T

or
to

is
e .

..
..

..
..

..
..

..
. .

 
K

ed
on

g 
V

al
le

y 
..

..
..

..
.

..
 . 

P
yt

ho
n 

..
..

..
..

..
..

..
..

. .
 

I 
JB

W
 ..

..
..

..
..

.
..

.
. .

 
JB

W
 ..

..
..

..
..

.
..

..
 . 

B
M

(N
H

) 
19

51
 6

-5
-1

2
-

21
 

JB
W

 ..
..

..
..

..
..

..
. 

. 
B

M
(N

H
) 

L
ew

is
 A

M
5

. 
B

M
(N

H
) 

L
ew

is
 A

M
6

 .. 

D
at

e 

±
19

00
 ..

. 
. 

19
55

 .
..

. 
..

 
19

48
 .
..

. 
..

 

10
11

21
19

52
 

13
11

15
2 

..
. 

81
12

1
19

49
. 

±
 1

90
9 

..
. 

. 
19

08
 ..

..
. 

. 

10
1

51
39

 .
..

 

30
17

 I 1
91

1
. 

23
13

1
19

30
. 

S
pe

ci
m

en
s 

1 
m

al
e .

..
..

..
..

..
. 

. 
1 

m
al

e,
 1

 f
em

al
e .

..
 . 

1 
m

al
e .

..
..

..
..

..
. .

 

20
 m

al
es

, 
5 

fe
m

al
es

, 
6 

ny
m

ph
s 

t 
fe

m
al

e,
 1

 m
al

e .
..

 . 
I 

m
al

e .
..

..
..

..
..

. 
. 

2 
m

al
es

 ..
..

..
..

..
. 

. 
2 

m
al

es
 ..

..
..

.
..

..
 . 

l 
m

al
e .

..
 

1 
m

al
e .

. 
1 

fe
m

al
e .

..
..

.
..

..
 . 

2 
m

al
es

 ..
..

..
..

..
. 

. 

5 
m

al
es

, 
1 

fe
m

al
e .

. 
I 

m
al

e .
..

..
..

 . 

27
17

 I 1
95

0.
 

1
19

 
m

al
es

, 
1 

fe
m

al
e,

 
2 

ny
m

ph
s 

27
1

11
1

19
51

 
19

51
. .

.
..

. 
22

13
1

19
49

. 

19
55

 .
..

..
 . 

13
16

1
19

31
. 

10
15

/
19

31
. 

12
 m

al
es

, 4
 f

em
al

es
 .. 

1 
m

al
e .

..
..

..
..

..
. 

. 
17

 m
al

es
, 

3 
fe

m
al

es
. 

2 
m

al
es

, 
1 

fe
m

al
e .

.
. 

5 
m

al
es

 ..
..

 . 
2 

m
al

es
 ..

..
..

..
..

. 
. 

C
ol

le
ct

or
 

D
r.

 M
or

el
. 

D
r.

 M
or

el
. 

H
. 

H
oo

gs
tr

aa
l.

 

H
. 

H
oo

gs
tr

aa
l.

 
H

. 
H

oo
gs

tr
aa

l.
 

H
. H

. 
K

in
g.

 
H

. 
H

. 
K

in
g.

 

(D
r.

 E
. 

S
te

ll
a,

 d
on

.)
 

(D
r.

 E
. S

te
ll

a,
 d

on
.)

 
D

r.
 H

. 
B

ru
m

pt
. 

H
. C

om
pe

re
. 

A
 L

o
ve

ri
dg

e.
 

W
. 

B
ot

ha
 (

Ja
b.

 
br

ed
 

se
ri

es
 

fr
om

 
fe

m
al

e 
fr

om
 t

hi
s 

co
ll

ec
ti

on
).

 
J.

 W
il

li
am

s.
 

J.
 W

il
lia

m
s.

 
D

r.
 E

. 
B

u
rt

t. 

D
. 

R
ob

er
ts

. 

0 m
 

::0
 ..., ::0
 c t)
 

..., g; r m
 

::0
 

>
 z t)
 

t"
' 

0 Ul
 ro fJ

J >
 

t"
' Ul
 

t;O
 c ~ 



....
... .....
.. 

tv
 

L
o

ca
li

ty
 

N
d

o
to

 R
an

g
e 

..
..

. 
. 

K
ia

g
o

 ..
..

..
..

..
..

..
..

..
. .

 
V

oi
 .
..

..
..

..
..

..
..

..
.

..
. .

 
M

t.
 M

b
o

lo
lo

, 
n

ea
r 

V
oi

. 

M
t.

 M
b

o
lo

lo
, 

ne
a

r 
V

oi
 .
..

. .
 

M
t.

 M
b

o
lo

lo
, 

ne
a
r 

V
oi

 .
..

. 
. 

Z
ia

w
an

ie
 ..

..
..

..
..

..
..

..
. 

. 
R

u
m

u
ru

ti
 .
..

..
..

..
.

..
..

..
 . 

L
uc

an
ic

u 
H

il
ls

, 
A

th
i 

Pl
a

in
s .

. 
A

th
i 

P
la

in
s,

 f
o

o
t 

o
f 

D
o

n
y

a 
S

eb
an

k
 

K
en

y
a .

..
..

..
..

..
..

..
..

. 
. 

ls
io

lo
 ..

..
..

..
..

..
..

..
.

..
. 

. 
M

as
ai

 R
es

er
ve

 .
..

..
..

..
..

. 
. 

E
m

b
u

 ..
..

..
..

..
..

..
.
..

.
. .

 
Y

at
ta

 P
la

in
s .

..
.
..

..
.

..
..

. 
. 

Y
at

ta
 

P
la

in
s,

 
U

k
am

b
a 

P
ro


v

in
ce

, B
ri

ti
sh

 E
as

t 
A

fr
ic

a 
K

ltU
L.

 .
..

..
..

..
..

..
..

..
..

 . 

H
os

t 

R
h

in
o 
..

..
..

.
..

..
..

.
..

..
 . 

B
uf

fa
lo

 .
..

..
..

..
..

..
..

..
 . 

E
le

p
h

an
t .

.
..

..
.
..

.
..

.
..

. 
. 

V
ar

an
us

 a
ce

/la
tu

s.
 

V
ar

an
us

 a
ce

/la
tu

s.
 

T
es

tu
da

 p
ar

da
li

s 
ba

bc
ac

ki
. 

R
h

in
o

 ..
..

.
..

..
..

..
.

..
..

 . 
R

h
in

o 
..

..
..

..
..

..
..

..
..

 . 
R

h
in

o 
..

..
..

..
..

..
..

..
..

 . 
P

yt
ho

n 
..

..
..

..
..

.
..

..
..

 . 

G
ra

ss
 ..

..
.
..

..
.
..

..
.

..
..

 . 
G

ir
af

fa
 r

et
ic

ul
a/

a 
..

..
..

.
..

 . 
B

u
ff

al
o 

..
..

.
..

..
..

..
..

.
. .

 
R

ib
ic

ar
ni

s 
ha

/m
w

aa
di

 ..
..

. 
. 

P
u

ff
 a

d
d

er
 ..

..
..

.
..

..
..

. 
. 

R
h

in
o

 .
..

..
..

..
.
..

.
..

..
 . 

K
ib

ok
o 
..

..
..

..
.
..

..
..

..
..

 
I T

o
rt

o
is

e .
.
..

..
.
..

..
..

..
. 

. 
R

on
ga

L
..

. .
. 

. .
 . 

. .
 . 

. .
 . 

. .
 . 

. .
 

T
or

tO
is

e .
..

..
..

..
..

..
..

. .
 

U
p

p
er

 T
an

a 
R

iv
er

 n
ea

r 
fo

o•
 

M
t.

 
K

en
ya

 
B

ri
ti

sh
 E

as
t 

A
fr

ic
a 
..

..
..

. .
 

B
ri

ti
sh

 E
as

t 
A

fr
ic

a 
..

..
.
..

..
 

, 
A

fr
. 

O
r.

 A
ng

l.
 E

n
tr

e 
Ia

 r
iv

. 
C

an
a 

et
 le

 c
o

u
rs

 d
u

 G
u

ad
a 

N
y

er
o

 

R
h

m
o 
..

..
..

..
.
..

..
.

..
..

 · 
R

h
in

o 
..

..
..

..
..

..
..

..
..

 . 
R

hi
n

o 
..

..
..

..
..

..
.
..

..
. 

. 

T
A

B
L

E
 

2 
(c

on
ti

nu
ed

) 

C
o

lle
ct

io
n

 

I B. 
M

(N
H

) 
L

ew
is

 A
M

6 .
. 

B
M

(N
H

) 
L

ew
is

 A
M

7
 .. 

B
M

(N
H

) 
L

ew
is

 A
M

8
 .. 

B
eq

u
ae

rt
 ..

..
..

..
..

..
 . 

I B
eq

u
ae

rt
 ..

..
..

..
..

..
 . 

I 
~~
(~
a~
) 
L·~

~;~
 AM

9.·
. 

B
M

(N
H

) 
L

ew
is

 A
M

I 
I 

C
.N

.H
.M

 ..
..

..
..

.
..

 . 
B

M
(N

H
) .

..
..

..
..

.
. .

 

I ~
~
(
~
H

) .
N

ut
ta

l·
1·

39
26

. 

H
H

. 
. .

..
..

..
..

. 
. 

H
H

 .
..

..
..

.
..

..
..

 . 

I 
R

M
L

 
&

 
B

M
 

(N
H

) 
N

u
tt

al
l 

17
47

 
B

M
(N

H
) 

N
u

tt
al

l 
14

38
. 

I B
er

li
n 

(N
eu

m
an

n)
 .
..

. 

I ~
S:
CN
H)
 ·r:~

~;~
 AM

 i 0
 

B
eq

ua
e

rt
 ..

 

B
M

(N
H

) 
N

u
tt

al
l 

95
9.

 
B

M
(N

H
) 

N
u

tt
a

ll
32

15
f 

P
ar

is
 M

u
se

u
m

 ..
..

..
..

 
I 

D
at

e 

16
/8

;
19

31
. 

14
/

11
/

19
3

1 

2
1 /

II
 I 

19
31

 
8/

9
/

19
32

 
. 

3/
5/

19
13

 .
. 

29
/

11
/

19
32

 
13

/
1/

19
3 7

. 
20

/
1/

19
35

. 
5/

1/
1 9

35
. 

A
p

ri
l,

 1
9

12
 

16
/8

/
19

10
. 

9
/

1/
19

53
. 

23
/4

/1
9

32
. 

19
00

 .
..

. .
 

19
16

 .
..

 . 
19

11
 .
..

. 
. 

S
pe

ci
m

en
s 

1

2 
m

al
es

 ..
.

..
..

..
..

 . 
1 

m
al

e .
..

..
..

..
..

. 
. 

I 
fe

m
al

e .
..

..
..

.
..

 . 
I 

fe
m

al
e,

 
7 

m
al

es
 

(w
it

h 
A

. 
fa

ls
am

ar


m
ar

eu
m

) 
2 

m
al

es
 .

..
..

..
..

..
 . 

I 
m

al
e .

..
..

..
..

..
. 

. 
7 

m
nl

es
 ..

.
..

..
.

..
. 

. 
I 

m
al

e .
..

..
..

..
..

. .
 

1 
fe

m
al

e 
..

 
3 

m
al

es
 ..

..
..

..
..

. .
 

I 
fe

m
al

e .
. 

10
 m

al
es

, 
5 

fe
m

al
es

 ..
 

34
 m

al
es

, 
4 

fe
m

al
es

 ..
 

8 
m

al
es

, 
2 

fe
m

a
le

s .
. .

 
1 

m
al

e 
+

 1
 m

al
e .

..
 . 

2 
m

al
es

, 
I 

fe
m

al
e 

. .
. 

2 
fe

m
al

es
 .
..

..
..

..
 . 

I 
fe

m
al

e .
..

..
..

..
. 

. 
2 

m
al

es
 (

w
it

h
 A

.f
a

l-
sa

m
ar

m
ar

eu
m

) 
1 

m
al

e 
..

..
..

..
..

. .
 

C
ol

le
ct

or
 

A
. 

L
o

v
er

id
ge

. 

A
. 

L
o

ve
ri

dg
e.

 
A

. 
L

ov
er

id
ge

. 

C
.N

.H
.M

. E
x

p
ed

it
io

n
 

W
. 

M
cM

il
la

n
. 

I E
. 

A
. 

L
ew

is
. 

S.
 W

. 
J.

 S
ch

o
le

fi
el

d
. 

H
il

d
eb

ra
n

d
 (

as
 A

. 
de

vi
um

).
 

R
. 

S
m

it
h.

 
E

. A
. 

L
ew

is
. 

I 
m

al
e
..

..
..

..
..

..
. 

C
o

l.
 A

. 
A

lc
oc

k
. 

3 
m

a
le

s.
..

..
 .

 . 
. .

 . 
. .

 
D

r.
 J

. 0
. 

S
h

ir
co

w
. 

I 
m

a
le

..
..

..
. 

. .
 . 

. .
 . 

' 
G

. 
V

as
se

. 

'""
! 

()
 

;>:
; 

{
/l

 z '""
! ::r: m
 

{
/l

 

0 c --
I ::r: >
 

"11
 "' () >
 z N
 8 r ~ (
)
 

>
 

r {
/l

 

c "' < m
 

-< (
)
 

0 r r m
 q 0 z ><
 



,_
. ,_.
 

w
 

L
oc

al
it

y 

U
G

A
N

D
A

 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
•
.
 

FC
ar

ai
za

 }
(a

ra
m

oj
a .

..
..

. 
. 

B
E

L
G

IA
N

 C
O

N
G

O
 
A

N
D

 
R

U
A

N
D

A
 

U
R

U
N

D
I-

R
ut

sh
ur

u 
..

..
..

..
..

..
..

..
 . 

M
ai

 J
vw

i,
 n

ea
r 

R
ut

sh
ur

u 
..

. .
 

Is
ha

sa
 R

iv
er

, 
C

on
go

 ..
..

..
. 

. 
T

A
N

G
A

N
Y

IK
A

-
T

an
ga

ny
ik

a .
..

..
..

..
..

..
. 

. 
Y

ai
da

 P
la

in
 ..

..
..

..
..

..
..

 . 
M

an
yo

ni
 D

is
tr

ic
t.

 .
..

..
..

. 
. 

U
ha

m
bi

ng
et

o 
I r

in
ga

 D
is

tr
ic

t 
G

er
m

an
 E

as
t 

A
fr

ic
a .

..
..

..
 . 

K
il

im
an

dj
ar

o 
to

 Z
oo

 ..
..

..
. .

 

}(
il

im
an

dj
ar

o 
M

ar
an

gu
a .

..
 . 

M
an

yo
ni

. .
..

..
..

..
..

..
..

. 
. 

T
en

ge
ru

, A
ru

sh
a .

..
..

..
.

..
 . 

D
od

om
a .

..
..

.
..

.
..

..
..

..
 . 

T
em

i R
iv

er
, 

A
ru

sh
a .

..
..

..
 . 

}(
ik

uy
u 

D
od

om
a 
..

..
..

.
..

. .
 

N
Y

A
S

A
L

A
N

D
-

D
ee

p 
B

ay
, 

N
. 

N
ya

sa
 ..

..
..

 . 
W

ov
iv

i 
R

, 
N

. 
N

ya
sa

 ..
..

..
 . 

H
os

t 

R
hi

no
 ..

..
..

..
..

..
..

..
.

. .
 

Sy
nc

er
os

 c
aj

j"
er

 .
..

..
..

..
. 

. 

B
it

is
 a

ri
et

an
s .

..
..

..
..

..
. 

. 
Sy

nc
er

os
 c

af
fe

r 
. .

..
..

.
..

. 
. 

R
h

in
o 
..

..
..

..
..

..
..

..
..

 . 
E

la
nd

 ..
..

..
..

..
..

..
..

..
 . 

R
hi

no
 ..

..
..

..
..

..
..

.
..

. .
 

R
hi

no
 ..

..
..

..
..

..
.
..

..
. .

 
B

uf
fa

lo
 ..

..
..

..
..

..
..

..
. 

. 
R

. 
bi

co
rn

is
 .
..

..
..

..
..

..
. 

. 

B
it

 is
 a

ri
et

an
s .

..
..

..
..

..
. .

 
T

es
tu

do
 .
..

..
..

..
..

.
..

.
..

 . 

B
il

is
 a

ri
et

an
s .

.
..

..
..

..
..

 . 
T

es
tu

do
 ..

..
..

..
..

..
..

.
..

. .
 

R
h

in
o

 ..
..

..
..

..
..

..
..

..
 . 

M
on

it
or

. .
..

..
..

..
..

..
..

. .
 

T
A

B
L

E
 

2 
(c

on
ti

nu
ed

) 

C
ol

le
ct

io
n 

B
M

(N
H

) 
N

ut
ta

ll
39

53
. 

O
P

 2
73

9 
(i

ii
) .

..
.

..
..

 . 

61
40

5-
61

42
2 

R
. 

G
. 

M
us

.,
 C

on
go

 
B

eq
ua

er
t.

 .
..

..
..

..
..

 . 
B

eq
ua

er
t .

..
..

..
..

..
. 

. 

C
.N

.H
.M

 ..
..

..
..

.
..

 . 
JB

W
 ..

..
..

..
..

.
..

..
 . 

JB
W

 ..
..

..
..

.
..

..
.

. .
 

JB
W

 ..
..

..
..

..
..

..
. .

 
B

er
li

n 
(D

on
it

z)
 ..

..
..

 . 
A

m
st

er
da

m
 M

us
eu

m
 ..

 

B
er

li
n 

(N
eu

m
an

n)
 ..

..
 . 

B
eq

ua
er

t .
..
..

..
.

..
. .

 
E

.A
. 

T
ic

k 
C

on
fe

re
nc

e.
 

D
at

e 

O
ct

.,
 1

93
4

. 
14

/6
/1

94
2

. 

8/
1/

19
34

 ..
 

31
/3

/1
92

7.
 

15
/4

/1
92

7.
 

19
29

 .
..

..
 . 

24
/7

/1
95

2.
 

19
54

 .
..

..
 . 

Ju
ly

, 
19

53
. 

9/
5/

19
31

 .
. 

15
/1

0/
18

95
 

3/
6/

19
26

 ..
 

25
/7

/1
95

6
. 

B
eq

 ua
er

t.
 . 

. .
 . 

. .
 . 

. .
 . 

. .
 

. 
19

26
 .

. .
..

 . 
E

.A
. 

T
ic

k 
C

on
fe

re
nc

e.
,

3/
8/

19
56

 ..
 

B
e
q

u
a
e
rt

..
..

..
..

. 
. .

 . 
. 

21
/1

2/
19

29
 

B
M

(N
H

) 
N

u
tt

al
l 

10
88

 
B

M
(N

H
) 

N
u

tt
al

l1
0

9
5

. 
2/

11
/1

90
9

. 
5/

11
/1

90
9

. 

S
pe

ci
m

en
s 

1 
m

al
e,

 2
 f

em
al

es
 .

. .
 

2 
m

al
es

, 
1 

fe
m

al
e .

. .
 

2 
m

al
es

 ..
..

..
..

.
..

 . 

2 
m

al
es

, 
1 

fe
m

al
e .

. 
. 

1 
m

al
e,

 1
 f

em
al

e 
..

. 
. 

I 
m

al
e .

..
..

..
..

..
. 

. 
I 

m
al

e .
..

..
..

..
..

. 
. 

44
 m

al
es

, 
6 

fe
m

al
es

 .. 
I 

m
al

e .
..

..
..

..
..

. 
. 

1 
m

al
e,

 I
 f

em
al

e .
..

 . 
2 

m
al

es
 ..

..
..

..
..

. .
 

1 
m

al
e .

..
..

..
..

..
. 

. 
I 

m
al

e,
 1

 f
em

al
e .

..
 . 

5 
m

al
es

, 
1 

fe
m

al
e,

 
1 

ny
m

ph
 

1 
m

al
e .

..
..

.
..

..
..

 . 
10

 
m

al
es

 
(w

it
h 

A
. 

.f
al

so
m

ar
m

or
eu

m
) 

1 
fe

m
al

e .
..

..
.
..

.
. .

 

2 
m

al
es

, 
1 

fe
m

al
e .

. .
 

I 
m

al
e .

. .
..

..
..

..
. .

 

C
ol

le
ct

or
 

C
ho

rl
ey

 L
X

X
X

V
I.

 

D
r.

 d
e 

W
u

lf
. 

A
. 

C
. 

B
ro

ok
s.

 
S

. 
M

. 
M

oo
re

-G
il

be
rt

 
S

. 
M

. 
M

oo
re

-G
il

be
rt

 

C
oi

l.
 Z

oo
 (

A
. 

w
er

ne
rt

 
p

o
em

a
ti

um
 t

yp
e)

. 
FC

re
ts

ch
m

er
. 

A
. 

L
ov

er
id

ge
. 

H
oo

gs
tr

aa
l a

n
d

 F
C

oh
ls

 

A
. 

L
ov

er
id

ge
. 

H
oo

gs
tr

aa
l a

nd
 F

C
oh

ls
 

A
. 

L
ov

er
id

ge
. 

D
r.

 J
. B

. 
D

av
ey

. 
D

r.
 J

. 
B

. 
D

av
ey

. 

Cl
 

tT
1 

:;.:
1 ~ ~ ~ :;.:
1 >
 ~ g [J

J ~
 

[J
J E
 

[J
J 

l:l
:j c ~ 



ONDERSTEPOORT JOURNAL OF VETERINARY RESEARCH. 

VOL. 28, No. 1. 

ERRATA. 

Page 59.- T hird last line should read : Article III about as broad . .. 

Page 63.-Under heading Type Specimen add: Description based on F , generation of a 
female off a tortoise kept in the Albany Museum grounds (Onderstepoort Collection 2989 
and 2990). 

Page 77.-Seventeenth line from top, read : ? A .marmoreum Paoli 191 6. p.291 , figs. 

Page 114.- Add below Table 2: 
Hosts: Rhinoceros, 23; buffalo. 10; dromedary, 7; elephant, 1· giraffe, 1· 

tortoise, 13; Bit is arietans, 6; Bilis lachesis, 1; python, 1; varanus, 4; agamid, 2; 
lizard, 1. 

Page 116.- Add below Table 3: 
Hosts: Tortoise, 28; varanus, 9 ; Bitis gabonica, 1; hedgehog. 4; warthog, 1; 

bovine, 1, human, 1. 

Page 117.-Add below Table 4: 
H osts: Tortoise, 9; varanus, 1; camel(?), 1. 
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VOL. 28, No. 1. 

ERRATA. 

Page 59.- T hird last line should read : Article III about as broad . .. 

Page 63.-Under heading Type Specimen add: Description based on F , generation of a 
female off a tortoise kept in the Albany Museum grounds (Onderstepoort Collection 2989 
and 2990). 

Page 77.-Seventeenth line from top, read : ? A .marmoreum Paoli 191 6. p.291 , figs. 

Page 114.- Add below Table 2: 
Hosts: Rhinoceros, 23; buffalo. 10; dromedary, 7; elephant, 1· giraffe, 1· 

tortoise, 13; Bit is arietans, 6; Bilis lachesis, 1; python, 1; varanus, 4; agamid, 2; 
lizard, 1. 

Page 116.- Add below Table 3: 
Hosts: Tortoise, 28; varanus, 9 ; Bitis gabonica, 1; hedgehog. 4; warthog, 1; 

bovine, 1, human, 1. 

Page 117.-Add below Table 4: 
H osts: Tortoise, 9; varanus, 1; camel(?), 1. 
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Page 59.- T hird last line should read : Article III about as broad . .. 

Page 63.-Under heading Type Specimen add: Description based on F , generation of a 
female off a tortoise kept in the Albany Museum grounds (Onderstepoort Collection 2989 
and 2990). 

Page 77.-Seventeenth line from top, read : ? A .marmoreum Paoli 191 6. p.291 , figs. 

Page 114.- Add below Table 2: 
Hosts: Rhinoceros, 23; buffalo. 10; dromedary, 7; elephant, 1· giraffe, 1· 

tortoise, 13; Bit is arietans, 6; Bilis lachesis, 1; python, 1; varanus, 4; agamid, 2; 
lizard, 1. 

Page 116.- Add below Table 3: 
Hosts: Tortoise, 28; varanus, 9 ; Bitis gabonica, 1; hedgehog. 4; warthog, 1; 

bovine, 1, human, 1. 

Page 117.-Add below Table 4: 
H osts: Tortoise, 9; varanus, 1; camel(?), 1. 
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