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A LIST OF THE TICKS OF SOUTH AFRICA,

With Descriptions and Keys to all the Forms known.

By C. W. HOWARD,

Government Entomologist for Mocambique.

There are probably none of the external parasites of domestic animals
of more importance to the stock raiser in South Africa than the ticks,
owing to the large number of diseases which they transmit from animal
to animal. The ticks of South Africa have, however, only been studied
with regard to their connection with the transmission of diseases, and very
few people are aware of the distinetion between the various species and the
various forms of the same species.

With a view to throwing a little more light on these creatures, and
mainly of assisting the work of those interested in the study of the
diseases referred to, a study of the ticks of South Africa was taken up by
me about three years ago while in the Transvaal. Since then a large
number of the life histories of these ticks have been worked
out, and theirr 1mmature stages carefully studied and compared.
There are still many species which I have not been able to
see owing to the rareness with which they occur, but 1n such
cases 1 have compiled the literature from other authors and placed
it in such shape as I consider will prove useful to the South African
workers.  There is still an immense amount of work to he done on this
subject, and my only plea for placing this paper before the public is in the
hopes that it will arouse more interest in such studies, and consequently
advance the work.

Famirny IXODIDAE.

The ticks or Lrodide are distinguishable from the other families of
the order Acarina by the following characters :—

They are always large enough to be visible to the naked eye, flat when
young, more or less swollen when fully engorged with blood ; the females
almost always larger than the males, often attaining in certain species the
size of a hazel nut. The mmtegument is always coriaceous, and usually of
a dull colour, such as brown or reddish-brown, but sometimes adorned

with bright colours and designs.
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GENUs AMBLYOMMA. KOCH.

lxodes (ex. p.), Latreille (1795).
Amblyomma, Ixoch (1844).

Amblyonmma, Ixoch (Neumann, 1899).

Eves usually flat, shghtly salient, sometimes hemispherical, shining,
in a sub-marginal pit of the shield. Rostrum long ; palpi valvate. Anal
oroove semi-circular, opening in front, uniting the sexual grooves ; usually
no median, ano-marginal groove. Dorsal shield often marked with designs
in colour. No anal plates in the male. Stigmatic plates usually triangular,
with rounded angles. Nearly always eleven posterior margimal festoons,
at least in the male.

The presence of eyes separates this genus from /lwodes and A ponomma,
and the absence of anal shields i the male from Hyalomma. Kyes are
found in all degrees of development. Six forms are found in South
Africa.

Males.

A. Eyes hemispherical.

B. Coxae I divided mnto two blunt spines; coxae 1V with one
blunt spine ; coxae Il and III unarmed .. wariegatum.
BB. Coxae all with two short spines a .. sylvatveum.
AA. Eyes flat.
B. Coxae I entire with a single long spine on posterior margin.
(. Ground colour light; anterior longitudinal line mnot
jomed by transverse line, and attenuated at posterior
end, so as not to reach median transverse arched band.
liebraewm.
C'C". Ground colour darker ; anterior longitudinal lines of
equal thickness, usually joined by transverse band, and
reaching median transverse arched bhand. F
liebraewm eburnewm.
BE. Coxae I divided into two flat teeth.
(. Dorsal shield constricted at level of stigmatic plates ;
posterior festcons appearing like overlapping folds.
crenatim.,
C'C. Shield not constricted, festoong not folded
MATIOTeI.

Females.
A. Eyes hemispherical.
B. Shield triangular ; dark coloured i 4 .. varvegatum.
bLEB. Shield heart-shaped ; light coloured .. .. sylvaticum.

AA. Eyes flat.
B. Coxae I with a long spine on posterior margin.

('. Anterior angles of dorsal shield and margin of cervical
emargination dark coloured, like rest of shield : egeneral
colour of shield dark . ; .. hebraeum.

C'C'. General colour of shield lighter : anterior ancles and
margin  of cervical emargimation light reddish orey
In colour .. P ) .. hebraeum eburneum.
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BB. Coxae 1 divided into two wide teeth.

C:. Ueryical i grooves snnple « .. i .. marmorewin.
C'C. Cervical grooves bifurcate .. o s crenalum.
Nymphs.
A. Metallic reflections on shield .. o o .. hebraeum.
AA. No metallic reflections on shield.
B. Shield reddish brown e o . .. variegatum.
BbB. Shield with a vellow bloom .. i .. sylvaticum.
Larvae.
A. Body 0.7 mm. long (unengorged) .. i .. variegatum.
AA. Body 0.75 mm. long (unengorged) .. B .. hebraeum.

AMBLYOMMA HEBRAEUM. KOCH.
Tar Bont TIicK.

Amblyomma hebraeuwm, KKoch (1844, 1847).
Amblyomma annulipes, INoch (1844, 1847).
Lrodes poortmant, Lucas (1850).

Lxodes poortmant, Liuecas, (Belval, 1861).

Amblyomma hassalli, Marx and Neumann, (Neumann, 1899).

) A )

Amblyomma ebruneum, Gerstacker (1873).
Amblyomma ebrunewm, Gerstacker, (Neumann, 1899).
Amblyomma hebracum (male), Koch, (Neumann, 1899).

Amblyomma annulipes, Xoch, (Neumann, 1899).

) A

Amblyomma splendidum, Giebel (1877).
Amblyomma splendidwm, Giebel, (Neumann, 1899).
Plate X11, figures a to h.

Male.—DBody in a short oval, wider behind ; length 5 mm. (rostrum
not included), width 4 mm.  Dorsal shield convex, covering all the upper
surface ; shining sulphur yellow, with spots and lines of a deep chestnut
colour ; cervical grooves short and wide; marginal grooves narrow,
extending from the eyes to the posterior margin, where they form the
anterior margin of the festoons, and are there wider than in the lateral
portions ; cervical emargination deep, almost square, a little wider than
long, behind this emargination a sur-based triangular spot; from each
anterior angle of the shield extend two dark coloured longitudinal
parallel lines, the inner one covering the cervical groove ; attenuated
at 1fs posterior . end,  and - wot :reaching - quite to an arched
transverse line near the middle of the length of the shield, which passes
laterally beyond the tips of these anterior longitudinal lines ; near the
‘end of the cervical grooves, the longitudinal lines swell laterally, forming
a large dark spot ; the second of the pair of lines, leaving the anterior
angle of the shield, extends along the margin, becoming broad where 1t
surrounds the eye, then constricted, and suddenly bending inwards : then
extends longitudinally, until just below the extremity of transverse arched
band, when 1t again extends outward to the margin of the outermost
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festoon ; this Line 1s of varying width, sometimes wide, and again con-
stricted ; from 1ts end, a dark line follows the lateral groove and the
posterior end, forming the anterior margins of the festoons ; a median
dark line extends from the centre festoon, anteriorly to near the arched
line, swollen at its tip, but does not join the arched lne ; on each side
from the margin, a short dark line extends anteriorly ; the festoons light
coloured except the two extreme ones; lines of separation, chestnut
coloured ; dorsal porose areas present on posterior margin of the trans-
verse arched band ; punctuations equal, very fine, indicated by dark colour
on the clear background ; eyes flat, large, shining, surrounded by the dark
spot on the margin.  Venlral surface dirty sulphur yellow, sometimes with
greenish or browmnish tinge, glabrous ; anus near posterior third, dark
coloured ; festoons dark chestnut, except the two extreme ones on cach
side, the 1nner of which has a dark spot on the median margin ; five dark
spots anterior of the chestnut coloured {festocns; an elongate
one opposite the median festoon ;  one opposite second  festoon
from median, which 1s circular, and an elongate one opposite
extreme dark coloured festoons ; stigmatiec plates, triangular with
rounded angles prolonged outward and backward ;  porcelain  white,
with orifice and border chestnut coloured.  Legs long and thick,
all the articles chestnut coloured, but ringed with lighter colour at
their distal extremities, except the tarsi ; coxae I with a long blunt spine
on the posterior margin, a similar spine on the postericr margin of
coxae IV : coxae II and III unarmed (XII, h): tarsi short and
suddenly attenuated on dorsal extremity; tarst I1I, III, and
IV armed with two stout consecutive spurs; caruncle reaching
scarcely to mddle of length of claws. = Roslrum (XII, D) 2 mm.
long, narrow, base wider than long, sides rounded of a dark brown colour ;
digit of mandible strongly armed (X[II, ¢); outer apophysis with one
large curved tooth leaving a very tiny tooth on 1ts cephalic edge ; inner
apophysis  elongate, transverse bidentate ; hypostome spatulate : tip
bearing numerous denticles, then three longitudinal rows of teeth on each
side of the anterior half, then four rows to middle of length, eight or nine
teeth in each row, below these mere crenulations extending to base ; palpi
valvate on mner side, with article 11 shightlv curved, and almost three timeg
as long as article TII, which 1s as wide as long ; article TV small and
conical, situated i a pit on the anterior ventral side of article TIT. :

emale—LBody oblong, sides parallel, posterior margin  widely
rounded ; 16 mm. long (not including rostrum), 14+ mm. wide.  Shield
cordiform, wide 1n front, narrow behind, postero-lateral edges nearly
straight, as wide or nearly as wide as long; cervical grooves well marked,
very deep anteriorly, reaching almost to the posterior margin ; no marginal
orooves ; general colour dark chestnut brown ; central area hetween cervical
grooves of a light metallic bronze colour, darker anteriorly, two
hghter spots 1n each lateral area, punctuations few and large,
remainder of shield reticulated : eves shining, ausually light
coloured, but sometimes dark ; large punctuations anterior, and
mostly outside the cervical grooves, 1in lateral areas.  Dorsal
surface (X11. a) dark brown, when not fully engorged, with a reddish
tinge, especially anteriorly and around margins. When fully engorged,
olive brown in colour, darker on edges and reddish on caudal end, lighter
about shield and legs ; dorsal porose areas present at anterior quarter of
length, dark coloured and raised from surface in fully engcorced female ;

D
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two longitudinal grooves in anterior half, parallel and extending from
margin of :hield where cervical grooves emerge ; lateral of each of these,
another ' c¢roove curved .inwdrd, and: broken “in the middle; on
posterior ralf three grooves, one median and extending anteriorly betu eell
the base of the anterior miedian grooves, two lateral grooves curved sharply
outward below the middle of the lungth ; between each of these and the
median groove, near lateral margin, a very short groove, also a short groove
on each side of median groove near posterior margin.  Venlral surface
same colour as dorsal ; sexual orifice opposite first intercoxal space ; anus
near posterior third, ano-marginal groove present; two short grooves
lateral of 1t, one on each side ; nnmhﬂ arooves turning sharply outward.
and posteriorly below coxae IV. 1In unengorged females caudal festoons
are well marked on both surfaces : stigmatic plates triangular, wide.
with a sharp short poimnt extending ]a‘umllx but not as long as in male,
white, with orifice and margin dark brown. Rostrum a little longer than
that of the male, base as long as wide,. extending anteriorly over the
mandibles, making it appear almost triangular ; sides rounded 3 porose areas
large, oval ; digit of mandibles with outer apophysis hearing three teeth,
anterior tooth very tiny, other two very large, posterior ]ar{reat XL d)
inner apophvsis tridentate ; hvpostome elonoate. 1‘9::@111]11111;? that of male.
Legs and coxae as in the male, except that the spine of coxae IV is almost
obzolete ; tarsi as in male.

s

Nymph.—Unengorged nymph 2 mm. long by 1.5 mm. wide, broadly
oval in outline, wider hvh.x.mL resembling male in ogeneral Cnntmu colour
deep chestnut i own, lighter on the edgu . posterior festoons well marke:.
Sheeld (X 11, e) cordiform ; postero-lateral edges emarginate near centre .
eyes shining, dark coloured, large and slightly orbited ; cervical emargina-
tion very shallow ; cervical grooves {h_feu]_y, converging at first, then tlmrph
diverging to middle of postero-lateral margin ; HlllJr_’t(G of shield covered
with small reticulations evenly distributed over its whole extent ; colour
deep chestnut brown ; median area lighter, and of a metallic reddish
colour in posterior half, shading to almost vellow at cervical emargina-
tion ; reddish at angles of muarmnah::n Venlral uujmr? same colour
as dorsal ; stigmatic plates large and circular, opening eccentric ;' anus
at posterior third. - Rostrum (X _TI, e) hght ﬂn‘h vellow, hase J[I]JII;E_:H]LHZ‘ on
dorsal surface, pentagonal on ventral surface : palpi as in adult, only article
LIl 15 longer than wide ; hy postome with only two rows of teeth on each
half ; digit of mandibles as in female. Lm/:* small and slender, light
vellowish in colour ; coxae small, rectangular in outline ; coxae 1 biden-
tate ; coxae IV with a single blunt tooth.

Larva (unengorged).—Body a very short oval, widest behind coxae
I11, nearly circular with five to seven Iestoons p]mn]v marked ; length
0.75 mm., width 0.60 mm. ; colour light reddish brown. Shueld (XLl g
covering front half of body, heart almpiw!, recembline that of female,
postero-lateral margins nearly straight, longer than antero-lateral ; posterior
angle well rounded, cervieal emargination shallow and wide with a
reddish  metallic lustre, cervieal grooves well marked, nearly
straight, and reach to the posterior margins ; eyes large and dark coloured,
flat at lateral angles of shield. Ventral ufm"ﬂ (A LI i) zame
colour as dorsal surface ; a large gpine ﬂ]ﬂ'@]‘lt)]‘ of each emargination of
the ten caudal festoons : three pairs of spines on intercoxal area ; one
pair opposite postero-median extremity of each pair of coxae: one pair
of stigmatic openings between coxae I and II, another between II and
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111, and one pair behind coxae I1I.  Legs slender, light yellowish 1n
colour ; tarsi very long and slender ; coxae I and 11 rectangular, coxae 111
triangular, with apex inward and widely rounded. Base of rostrum
triangular on dorsal surface, with lateral angles sharp and prominent,
pﬂntlumml on ventral surface : palpt as in ._-uhlﬁ . hypostome with two
rows of teeth on each half ; digits of mandibles as in female.

Larva (engorged).—2 mm. long by 1.25 mm. wide, elongate, ellip-
tical ; sides parallel ; broadly rounded at hoth extremities, colour dark
chestnut brown, shield same colour as body.

Fggs—Length 0.75 mm., width 0.30 mm ; colour light chocolate
brown, surface smooth and shining. Towards hatching tlmu a white spot
appears, indicating region of the anus of embryo.

I osts—Most warm-blooded animals, chiefly cattle, also horses, asses,
dogs, sheep, goats, ostriches, fowls, sev eral spectes of the fl]lttlf)l}(‘ man,
and found rarely on hares. It has also been taken from the following
wild animals :—Giraffe (Camelopardalis giraffa), the rhinoceros (Rhinoceros
lucerius), Lycaon prctus in Cape Colony, Boselaphus oreas 1n  British
Hast Airica ; buffalo, and elephant.

Habitat.—Cape Colony, Transvaal, Natal, Mocambique, German Kast
Africa, British Hast Africa, A l;}--:-_mnld, (__10-11go.

This tick 18 most numerous along the southern and ecastern coasts of
South Africa, and is seldom found on the high veld, except in cattle recently
brought up 1rom the coast, although I have specimens collected at
Pretoria, Middelbure, and Tzaneen Estate (Zoutpanshere). It transmits

" B, l A
the dizease known as heartwater to sheep and calves.

AMBLYOMMA HEBRAEUM, var. EBURNEUM. (GERSTACKER).
Anmiblyomma eburnewm, Gersticker (1873).

Amblyomma ebvirneum, Gersticker (Neumann, 1899).

Amblyomma hebraeum, Koch, var. eburneuwm (Gersticker) (Neumann, 1904).

Male differs from the type as follows :(—

General ground colour of shield darker ; the anterior lateral bands
are wide throughout their entire length, and not attenuated at their
posterior ends ; they also plainly join the median transverse arched band :
the posterior median line also joins the central transverse arched band ; a
transverse band joins the anterior longitudinal bands, although this band
may be obsolete or nearly so ; all the dark coloured marki ings are much
stronger and wider than in hebraeum ; the rostrum i1z darker brown in
colour.

Iemale differs from type as follows :—

In formaline or alcohol the body is of a brownish to vellowish green
colour, while the type is always very dark, deep brown in colour. The
shield bears in its posterior median area an irregularly rounded spot of
reddish grey, which is continued anteriorly in the median area. by a narrow
longitudinal oreyish line just inside each cervical oroove ; thesge lines mav,
howe wver, be so wide as to become confluent : the anterior ancles and the
margin about the cervical emargination are also greyish in colour : the
general colouration of the shield is of a lighter shade than in hebracum, the
rostrum 18 also of a highter colour. Unengorged females of eburneum are
wider and fuller anteriorly than those of hebraeum.
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Name as hebracum.

Uff(!ifﬁf.—p._. Same as febraewm.

A careful study of my specimens of these two forms shows that they
are very difficult to distinguish one from the other, and that there are
many intermediate forms which might be included under either form. 1
find that in specimens of males which are plainly eburneum the transverse
line connecting the two anterior longitudinal bands running along the
cervical grooves 1s more often not present than present ; also the posterior
median dark line does not always run completely into the transverse median
arched band. The differences between the type and the variety seems to
be mainly one of intensity of colouration. In the females I also find the
variations shight, although they are more easily distinguished than the
males. I find that in the type occasionally the posterior median light
coloured area may be extended anteriorly by two light coloured lines, which
may be even confluent as in eburnewm, hut these areas are alw ays of a dark
bronzy colour in the type instead of a reddish grey as in the variety. The
eyes of fhebraeum seem to be usually of a darker colour than those of
eournewm, but hebraewm never has the light coloured anterior margin to the
shield which 1s present in eburnewm, nor is the body of partly engorged
females ever of the light colour which seems characteristic of eburncum

females when in preservative fluid.

AMBLYOMMA VARIEGATUM. (FABRICLIUS.)
THE VARIEGATED TICK.
Acarus varvegatus, Fabricius (1794).
[vodes elegans, Guérin-Méneville (1829-1843).
Amblyomina venustuwin, IKoch (1844, 1847).
Amblyomema variegatum (IFabricius) (Neumann, 1396.)
Plate X11, figures k, | ; Plate X111, figures a, b.

Male.—Body oval, wider behind, 5 mm. long (rostrum not included) by
3.5 to 4 mm. wide. Dorsal shield convex, covering all the upper surface,
deep reddish brown, with copper-red spots, bordered with metallic green ;
cervical grooves short and {lwlr ; marginal grooves narrow, commencing a
little behind the eyes, contouring the Jyt)atvllm margin, from which 1t 1S
further distant than from the lateral edges, forms t]m anterior borders of
the festoons; behind the cervical emargination, a copper-red spot,
equal to about a third of the width, wider behind, where it
is bordered by a curved, brown band ; on each side of this spot 1s another,
irregular longitudinal, concave inward, approaching the eye, on the
Ut-11t=--.l:|ﬂlliltrln side, with its anterior m’[lumﬁ sometimes united to the
median spot by a }nllt of 1ts iInner margin, and contmmnu‘ behind by a wide
median spot which occupies almost all the width, and is separated from
the marginal groove by a brown line, this latter 1s ]mﬂn:rwe:] on the median
line in a very narrow line, and may have another triangular prolongation in
front ﬂpp(‘}*ﬂ]t{‘ the penultimate festoon ; festoons 01011;{ ate, reddish brown,
bordered with vellowish white the same as all the contour of the body ;
punctuations scattered, ordinarily mot very deep, unegual ; eyes hemi-
spherical, shining, anterior, brownish or vellowish, in orbits.  Venlral
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surface often swollen, greenish grey, with the marginal chitinous, reinforce-
ments brownish, separated by grooves and corresponding to the dorsal
festoons ; sexual orifice opposite coxae 1I, wide, anterior valve chitinous,
sexual grooves at first almost parallel, then very divergent between coxae
IV and the anus ; anus near the posterior quarter ; hairs very short on all
the ventral surface ; stigmatic plates white, with chestnut margins tri-
angular with rounded angles, the postero-lateral angles well marked.
Rostrum (X111, a) 2 mm. long ; base concave on its posterior margin, lateral
margin convex ; mandibles (X /7, k) with mner apophysis sub-terminal,
transverse, festooned 1 three points, one median, and two lateral, of which
the 1mner 1s elongate transversely ; outer J]ml}huh with two teeth. the
terminal small, the other very ahnnu : hypostome a little spatulate, numerous
denticles on the tip, -1 followed by “]IL‘L‘ then by four rows of teeth on each
half, which gradually diminish and become squamiform on the basilar half
of the organ ; palpi 1.4 mm. long ; article I with its ventral surface twice
as long as the dorsal and prolonged on the inner edge by an obtuse point
over article IT ; article 11 twice as long as article 111, and prolonged on its
extero-dorsal IH.IHL‘. into a tflat point over the first ; hairs rather long on the
two edges of the convex surface of articles IT and 111. Legs thick, reddish
brown ; coxae contiguous (XN /7/7,7): coxae I divided into two blunt spines ;
the outer longer ; coxae 1V with a single strong spine ; coxae 1l and 111
unarmed ; the other articles, save the tarsi, ringed with whitish colour on
their distal extremities ; tarsi I at least four times as long as wide,
suddenly attenuated near the extremity ; tarsi 11, 111, and IV at least three
times as long as wide, with two strong consecutive spines ; caruncle reach-
img scarcely to the middle of the length of the elaws ; short hairs on all the
articles.

Female.—Body almost the same form as in the male, relatively
narrower, dimensions ordinarily a little larger, even when young : colour
generally deep greenish hrown, :3};(‘{;‘1#1' the shield, the rostrum, and the
legs, which are deep reddish brown.  Shield triangular in its posterior
two thirds. with ]ulsﬁ_'l'im' angle rounded, a little wider (3 mm.) than long,
deep brown, sometimes with a reflection or spot of greenish metallic red in
the centre or near the posterior angle and the origin of the cervical
grooves ; cervical grooves deep in front, prolonged almost to the posterior
margin ; punctuations deep, large, 1111&;11.:1], very numerous, often con-
ticuous ; eyves near the anterior quarter, similar to those of the male.
Dorsal surface uniceloured, deep green, a marginal groove situated at
nearly uniform distance from the margin, forming the anterior margin of
the eleven posterior festoons, which are scarcely longer than wide. A
median groove, extending from the median festoon to a certain distance
[rom the shield ; two lateral grooves, concave outward, beginning at the
space between the penultimate and antepenultimate festoons ; punctuations
deep. equal, scattered over all the surface. Ventral surface deep green,
similar to that of the male ; sexual orifice narrower ; marginal festoons
not chitinous ; an ano-marginal groove ; stigmatic plates ]_fngt_ r.  Rostrum

(XTT,b) 2.6 mm. long, similar to that ¢f the male, except 1n the following
]MHH_ ulars : porose areas present and large, oval digit of tnﬂl]ﬂi]}]w with
inner apophysis bicuspid, hase swollen : outer apophysis with three teeth.
the two posterior strong. Legs rather hmw hairs rather long ; spine of
coxae 1V .reduced to a flat tuberosity ; the penultimate tarsal spine
attennated, often almost effaced.

The fecundated and engorged female can reach the larcest dimensions
of the family (24 mm. long by 15 mm. wide, and almost as thick). At first
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1t 1s the same colour as 1n earlier stages, but later 1t becomes nutmeg brown.
I'he body is at first rectangular, with rounded angles, and faces only a
little convex, then it becomes more and more swollen : coxae very distant :
no grooves or festoons.

Nymph.—DBody brownish, 2 mm. long (rostrum included), the Hlmpv of
a young female. Shueld without metallic reflectiong, reddish brown. Coxae
with spines scarcely visible ; no tarsal spines.

Larva. —-er/r; oval, swollen, 0.7 mm. long.

Hosts.—Cattle pmmpalh but also lmrwu coats, rhinoceros (Mocam-
bique, German East Africa, Abyssinia), zebra, and sheep.

Habitat.—Abyssinia, Zanzibar, Madagascar, Mauritius, Senegal, C‘ongo,
Ivory Coast, Sierra I.eone, River Niger, River Zambesi, Transvaal, Cape
Colony, Manicaland (Rhodesia), German Kast Africa, Mocambique, Angola,,
Togo. Guinea.

[afe History.—Never reared in Transvaal, but Lounsbury has tried
and found that it was practically the same as 4. hebraeum. It always
leaves the host to moult. This tick is very closely related to lhebracum.
It 18 confined, however, mostly to tropical Africa, and is only occasionally
taken in South Africa. It has become naturalised in G uadaloupe Islands,,
where 1t ceems to have been taken from Senegal.

AMBLYOMMA MARMOREUM. KOCH.
THE ToRrTOISE TICK.

Amblyomma marmorewm, Koch (1844, 1847).
Hyalomma devium, INoch (1844, 1847).
Amblyomma devium (IKoch) (Neumann, 1899).
Amblyomma rugoswm, Neumann (1899).
Amblyomma marmorewm, INoch (Neumann, 1901).
Plate X T, higures m, 0. Plate X111, ligures ¢ to k.

Male—Body oval, reaching 8.5 mm. long (not including rostrum), by
¥ mm. wide. Dorsal shield (X1II, ¢) a little convex, punctuations
unequal, fine ones wvery numercus and very Iine, the others
very large, scattered, showing granulations at their bottoms ;
cervical grooves mnarrow and deep; marginal groove deep at a
distance from the margin, beginning about at level of coxae I1II,
and contouring the pmh FLOT  INargun, ‘where 1t lorms  the anterior
margin of the festoons very distinctly ; anteriorly it is indicated by a row
of punctuations more or less l_egu]a.r; general colour hight grey, with a
metallic copper tinge, and with dark brown spots as follows : Two narrow
bands on the cervical grooves ; behind these two rectangular areas
separated behind, but joined in their middle by a transverse line in the
posterior third ; three bands converging in front, enlarged, or not in their
anterior extremity, on the marginal cushion, in front of the festoons, three

five successive spots, the anterior of which borders on the outer edge
of the eye ; the festoons bordered with brown on their inner edges. Fyes
large, flat, yellowish. Ventral surface light greyish in colour, the festoons
marked In. brown spots and grooves of separation ; a dark line anterior
of 111{}{..[1.:111 and festoons second from median ; stigmatic plates triangular ;
]:{:J:-attﬂ'{:}-l;m.1::1_]_ angle prolonged laterally. Rostrum rather short, dark
coloured, bhase small, rectangular on posterior margin ; metallic spot on
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dorsal surface ; palpr short and thick ; article 11 curved toward the
ventral surface, twice as long as article 111 ; hypostome with numerous
denticles at tip ; followed by seven or eight rows of strong teeth, three to
a row ; below ﬂllb nunmerous a{Ju{umlnnn teeth ; from middle of hypo-
stome downward a fourth row of small teeth along median e ; 1nner
apophysis of mandible transverse, unidentate (AN //, m):; outer apophysis
bidentate. Legs strong, chestnut brown, ringed with lighter colour at
distal extremities of articles ; marked with punctuations ; coxae 1 with
two short, flat spines, a single spine similar to these, but stronger, on
coxae 1V (X.II, n); tarsi short, thick, suddenly clﬂunuatul
Female.—Unengorged, female a little larger than male ; when engorged,
body oval," flat, reaches dimensions of 33 mm. locng ln 20 mm. wide.
Shweld (X111, d) triangular, scarcely wider (4 mm.) than long ; posterior
ateral sides almost -~11.:11”11T posterior angle narrow ; scapular angles
prominent i anterior pnmt:ﬁ; eyes in anterior third of length ; cervical
grooves deep and wide, prolonged almost to the posterior margin ;
punctuations unequal ; large ones rare ; fine ones numerous, marked on
light areas by black spots ; ground colour bronzy grey as in male, and
with spots of brown along the anterior margins, on the cervical grooves
around the eyes, on the posterior margin opposite the cervical grooves,
and near the p(}HTUl]Ul third of the lateral areas; eyes flat, whitish,
brown © when 1n preservative: flud. Dopsed” surface. (X111, d)
deep red-brown, wrinkled and deeply punctuated; a marginal
groove ; eleven posterior festoons well marked, dorsal porose
areas present. Veniral surface reddish brown ; posterlor Ifestoons
very apparent.  When engorged, Dbody becomes light brownish
grey, with a few salmon coloured blotches, surface wusually
covered with a whitish bloom ; dorsal and ventral surface with grooves
as 1 febraewm 3 stigmatic plates large, whitish, trianguiar, with angles
rounded ; posterior lateral angle prolonged laterally, but not so much as
m male.  Rostrum 2.5 mm. lﬂnn, reddish brown ; porose areas of medium
s1ze, almost circular ; hypostome spatulate, numerous denticles at tips,
eleven - rows of teeth on . each half, . three ‘teeth to a .rTow:
squamose denticles to base; inner apophysis of mandibles with
process transverse, tridentate (X./I[I, e); outer apophysis tridentate ;
palpi curved toward the ventral surface from the base of
article 1I, wide, with parallel edges, otherwise similar to those
of male. Legs long, strong, chestnut brown, ringed with lighter at distal
ends of segments. Coxae I with two short teeth, strong, flat, separated ; a
friangular prominence flat, on the posterior margin of the others, larger on
coxae 1V ; tarsi II, III, and IV sharply attenuated near their extremity.
Nymph (engorged).—Body widely elliptical, broadly rounded on
both ends, with sides nearly parallel ; up to 9 mm. long by 6 mm. wide :
colour dark blwish, changing to a bright brown toward moulting time, and
often covered with a coarse brown bloom. Dorsal shield (X 11T ) a little
wider than long, broadly rounded- on posterior angle, posterior lateral
edges nearly straight : colour uniform dark hrown, cervical grooves deep,
then broad and shallow, extending nearly to posterior edges ;: punctuations
unequal, large ones very large; eyes at lateral angles light coloured.
Dorsal surface smooth, four anterior furrows: outer ones broken in
middle : three posterior furrows, reaching nearly to the posterior margin.
where there are two short furrows hetween their oxtremities. Ventral
surface with furrows as in female ; stigmatic plates whitish with dark
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margis, slightly elliptical, with elongation extending postero-laterally ; anus
at posterior third of length. Rostrum (X111, ) short, dark brown in colour ;
dorsal surface of base triangular in outline ; palpi elongate and slender ;
article 11 more than twice as long as article 11l ; hypostome spatulate,
denticles on its tip, followed on each half by one row of four teeth, then
by six or seven rows of strong teeth, two to a row, squamose denticles to
base ; mandibles with process of inner apophysis of digit tridentate, outer
apophysis bidentate, with two small denticles on anterior edge of anterior
tooth. Legs short, slender, dark reddish brown in. colour; coxae each
with a wide, sharply pointed spine on the posterior margin : tarsi short
and thick, not sharply attenuated at terminus.

Larva (unengorged).—Colour light vyellowish brown, shield darker,
oval 1n outhne, slightly longer than wide ; length 0.75 mm., width 0.50
mm. NShield covers anterior third of body, much wider than long, broadly
rounded behind, surface reticulated ; cervical grooves deep and straight,
almo=t reaching the posterior margin ; no marginal groove ; cervical
emargination very deep ; eyes flat, at lateral angles, small, yellowish.
Dorsal surface (X111, k) with a long median-groove ; a marginal groove
extending all round the body, forming the limit of the festoons, and in
dried specimeng causing the edge of the body to turn up sharply ; festoons
large, well marked. Ventral surface (X111, 1) with three posterior grooves,
radiating from the anus, which is anterior of the posterior third ; festoons
well marked ; marginal groove not marked ; stigmatic openings large 1n
three pairs, one pair posterior of each pair of coxae. Rostrum wide and
narrow on dorsal surface ; lateral angles sharply pointed, posterior margin
straight ; articulated with shield by a very long neck ; ventral surface
more or less rectangular in outline, lateral angles not prominent ; hypostome
spatulate, with denticles at tip, then four rows of large sharp teeth, seven
teeth 1n each row ; mandibles (X//I1, g) with outer apophysis bidentate,
the anterior margin of the anterior tooth bearing a crest composed of
two larger teeth, on the inner edge of them a row of saw teeth ; mmner
apophysis with process tridentate ; palpi long and slender, article T very
short, cylindrical ; articles II and III of about equal length, swollen
at their anterior ends ; article II very much constriected at 1ts basge,
anterior half and article IIT concave on their immner edges. Legs thick,
almost translucent in colour ; coxae large, well separated from each
other, coxae | triangular, coxae Il and III rectangular im outhme, each
with two wide blunt teeth on posterior margin, almost unnoticeable on
coxae 111; tarst normal.

Eggs—>Small, elliptical, surface smooth and shiming ; 0.5 mm.
long by 0.3 mm. wide ; colour light reddish brown, singly, but 1 a mass
dark reddish brown.

Hosts.—Tortoise, rhinoceros (Rhinoceros lucerius), snakes. larvae
and nymphs also feed readily on ox and goat, and on some kinds of birds
and hzards.

Iabitat.—Cape Colony. Transvaal, German Fast Africa, British East
Africa, Zanzibar, Unpner Zambesia.

This tick i1s a verv common parazite on tortoises in South Africa.
It does not seem to be imfluenced hv elimatiec conditions to the came

o2,

extent as the two last-mentioned species, being found alike 1n the dryv.
semi-desert regiong, and in regions of abundant rainfall. Nymphs and
adults are found n laree numbers on tortoiges.
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AMBLYOMMA CRENATUM, NEUMANN.

TeseE RurrLED TICK.
Amblyonvma sublilwm, Neumann (1899).

Amblyonvma crenaliwm, Neumann (1899).
Plate X 11, figure 1.

Male—DBody a short oval, sides rounded, ¥ mm. long (without
rostrum), 6.5 mm. wide. Shield a little convex, dirty yellow, with a thin
whitish bloom in the scapular angles and on the sides'; 1n the middle a
brownish, narrow band, prolonged to the lateral margin by a wider band,
not distinetly limited ; near the posterior quarter, a median irregular
spot of the same colour, joined i front to the transverse border by two
curved lines, and giving off behind three short prolongations, of which
one 1s a median. FKyes large, flat, scarcely paler than the shield and finely
bordered with brown : cervical grooves short and deep ; margimal groove
narrow ; not very deep, contouring the posterior margm, from which 1t
18 twice as Tar removed as the lateral margin ; festoons narrow, at least
twice as long as wide ; punctuations numerous, large, equal, not very
deep, regularly distributed, and of the colour of the shield ; among them
some punctuations more numerous, very fine, superficial, brown. A
posterior constriction, well marked, at the level of the stigmatic plates.
Ventral surface of the same colour as the shield, glabrous ; posterior
festoons very apparent, not limited in front, marked in the middle by
iffuse brownish spots ; stigmatic plates large, whitish, comma-shaped,

with tail short, projecting outward. Rostrum very large (3 mm.),
brownish ; base a little constricted behind, posterior angles scarcely
salient, very finely punctured; hypostome armed, 1n 1ts anterior
third, with three rows of strong teeth on each half ; palpi long, brownish,
the second article more than twice as long as the third. Legs very long,
strong. intermediate articles yellowish white, the fourth reddizh m the
middle, the fifth in its proximal half ; coxae I divided into two large
spines, the outer strong and sharp, the inner wide and a half shorter ; a
long blunt spine on coxae IV ; tarsi relatively long, with two strong
consecutive spurs,

remale.—Body 1n a short oval ; sides rounded ; flat ; 9 mm. -long
(without rostrum), 8 mm. wide. Shield (X111, 1) triangular, a little wider
(0.2 mm.) than long ; cervical emargination prolonged in front by two
points, antertor margins a little oblique, the latero-posterior almost
straight, posterior angle wide and a little rounded ; cervical groove
at first straight and very divergent, then bifurcate, the inner branch
bordering on the median area, the outer short; median area a little
salient :  punctuations numerous, unequal, abundant, and confluent about
the eves; colour reddish vellow, with a vellowish white bloom on the
lateral areas. along the cervieal margin and in the posterior angle ; a
small hrownish mareinal spot on ecach side at the posterior third of the
lateral border. EHyes large, flat, relatively anterior, yellowish.  Dorsal
surface (X171, 1) reddish hrown, pitted with numerous and laree punctua-
tions : a marginal groove, hordering the posterior festoons in front, which
arc longer than wide, inner marging longer than outer, giving a crenulate
aspect to the posterior margin of the body. Ventral surface of the same
colour ;- punctuations finer, surmounted by fine hairs ; stigmatic plates
large (2.6 mm. long). triangular angles rounded. Rostrum (XTI, i) verv
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long (4 mm.) ; base wider than long ; hypostome a little spatulate, armed,
on the interior half, on each side with three longitudinal rows of 8 to
10 teeth each, the outer row longer, the mner removed from its neigh-
bour and doubled behind by a fourth shorter row ; squamiform denticles.
behind the teeth ; palpt with the third article as wide as long, dilated
on 1ts 1nner dorsal margin. Legs very long, strong ; coxae 1 bicuspid ;.
the others flat, and a little attenuated on their 1)0btt1‘iﬂl‘ margin ; tarsl
long, sharply attenuated at their extremity, two strong terminal spines,
L].:ma long, caruncle short.

Hosls—DRhinoceros.

Habitat.—Sumatra (?), Cape Colony.

I have never seen a specimen of this species. The description 1s:
taken from Neumann.

AMBLYOMMA SYLVATICUM, (DE GEER).
Tare CAarE TorroisE TIiCK.

Aecarus sylvaticus, De Geer (1778).

Cynorhaestes sylvaticus, Hermann (1804).
Amblyomma sylvaticwm, INoch (1844).

Hyalomma devium (female), INoch (1847).

Lvodes sylvaticus, Gervais (1844).

Amblyomma sylvaticum (De Geer) (Neumann, 1899).

Male.—Body regularly oval ; sides rounded ; 4.5 mm. long (rostrum
not included), 3.2 mm. wide. Shield chestnut brown, ligchter on the
margin, convex ; cervical grooves short, deep, lunate ; no marginal groove ;
posterior festoons with :-.-L!Pd.lcltl_(}llb not very deep; punctuations
numerous, deep, very unequal, some disposed in a series replacing the
marginal groove on the sides ; eyes small, shining, hemispherical, sub-
marginal in an orbicular excavation ; on the margins and on the last
])enuhlmat(i festoon an 1rregular spot, yellowish white, or reddish vellow.
Ventral surface yellowish ; stigmatic plates in a short comma, bordered with
whitish.  Rostrum chestnut hrown, 1.7 mm. long, base relatively long and
narrow ; hypostome wide spatulate, with numerous anterior denticles, of
which the marginal ones are bifid or trifid, followed on each half by four
rows of eight teeth each, decreasing from front to back : numerous
posterior squamose denticles ; palpi of medium length, spotted with
whitish on the inner margin of their upper surface. Legs of medium
length ; coxae small, all with two short points on their posterior margins ;
movable articles whitish on their dorsal border ; tarsi sharply attenu: ated at
their extremity ; a terminal spur, very small on tars _II_, 11T, and 1N
caruncle scarcely passing the base of the claws.

Female.—Body oval, 6 mm. long (not including rostrum), 5 mm. wide.
Shield oval, cordiform, as wide or wider than ]nnn, whitish vellow in the
larger part of its extent ; a border of blackish brown on the sides, narrow,
nwup{ at Jrho level of the e ves, which it surrounds ; cervical grooves deep
in front, reaching almost to the posterior margin, covered by a hlackish
bhand 1n thv middle of the lateral area, a small black spot ; punctuations
deep, unequal, black ; sometimes a brown spot in the median area ; eyes as;
in the male.  Dorsal surface reddish brown ; when young a ll”ldl'l‘-'ll“ldl-
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groove stopping at the penultimate or antepenultimate festoon ; festoons
well marked : punctuations deep, distant ; hairs scattered, rather iong.
Rostrum as in male, often a yellow spot between the porose areas : long
hairs on the palpi.  Legs as 1in male. Engorged female can reach to

15 mm. long by 11 mm. wide.

N f/nrp/f —Form of the female, shield relatively wider ; vellow bloom
less extended.

Habivtai.—Cape Colony.

Hosts.—"Tortoige, deer.

I have not seen this species, and have taken the description from
Neumann.

GENUS APONOMMA. NEUMANN.

[xodes (ex. p.), Latreille (1796).
O phiodes, Murray (1879). (Name preoccupied.)

Aponomma, Neunmann (1899),

No eyes. Base of rostrum usually pentagonal, with latero-dorsal
edges very short.  Palpi long.  Male with body wider or almost as wide as
1-:111&1 . ventral surface naked ; sexual grooves very divergent behind, anal
groove semi-circular or pointed, opening in front, joining the sexual
grooves ; ano-marginal grooves median ; dorsal shield covermmg all the
upper surface, and usually marked with metallic green spots ; stigmatic
plates t_.mmnfl—a]m]ed. Shield of Female shorter or sc arcely longer than
wide, usually marked with metallic green spots, disposed m a triangle
grooves on the ventral surface as in the male ; stigmatic plates shorter,
less attenuated at the postero-external extremity.

This genus occurs almost exclusively on snakes and lizards, although
Aponomma exornatum is reported as having been found in South Africa on
a dog.  From the colouration and grooves on the ventral surface it would
seem to be closely related to the genus Amblyomma. 1t differs {rom that
genus, however, by the absence of eyes and the form of the body. The

absence of eyes and length of rostrum have generally made species of this
genus rank among the [lxodes, from which they differ, however, by the
general conformation.  Only three forms are reported I_1nm South Africa.

L8

Male.

A. Shield marked with nine metallic green spots. . .. exorndalum..
A Shield uniform, pale brownish, without metallic green spots.
6. Tarst 11, 111, and IV attenuated at extremity
lacve capense.
BE. Tarsi with a bosse at extremity .. 4 .. latum,

Females.

1. Shield marked with three metallic green spots ; shield as long or
longer than wide ; punctuations fine, close .. .. exornalium.
AA. Shield uniform, reddish brown, w thout green spots ; wider than
long ; punctuations small and few.

b. Coxae I with blunt, flat spurs, punctuations on dorsal shield
obsolete . . 1 .. . . ks .o latum.

BE. Spines on coxae I sharp ; punctuations small and few
laeve capense.



Plate X11. Amblyomma.

Amblyomma hebraewm, Koch.

(«) Dorsal swrface of unencoreed female.
(h) Dorsal surface of rostrum of male.
(¢) Mandible of male.

(d) Mandible of feniale.

Amblyomma crenatwm, Neumann.

)
()
(/1)

Shield and rostrum of nymph.

(
( 7)) Ventral sarface of larva.

Dorsal surface of larva.
(‘oxae of male.

(1)  Dorsal surface and rostrum of female (redrawn from Neunmann).

Amblyomma rarieqatum, (Fabricius).

(#) Mandible of male.

Amblyomma marmorewm, Koch.
(m) Mandible of male.

(/)

(1)

Uioxae of male.

(‘oxae of male.



Plate X L1,

male (re-

Awmblyommea marmorewm, Koch.

(¢) Dorsal surface of male.

() Dorsal surface of unengorged female.
(¢) Mandible of female.

(/) Mandible of nymph.

Amblyomma

Amblyomma variegatwm, (Fabricius).

(«t) Dorsal surface of rostrum of
(dlrawn from Donitz).

(/) Dorsal surface of rostrum
(redrawn from Donitz).

(¢) Mandible of larva.

(/) Shield and rostrum of nymplh.
() Ventral surface of larva.

(1) Doreal surface of larva.

Of

‘emale



