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By GE'l'RUD 'l'HEILER, Section of Parasitology, Onderstepoort. 

GENERAL DISTRIBUTION. 

RouGHLY R. azJpend·iculatus occurs in the 'l'r an svaal, north of the 
Magaliesberg range, i.e. north of a line· drawn through Zeerust-Pretoria­
Belfast. To the west it has been collected off cattle sent to the Johannesburg 
abattoirs ex Bechuanaland from the various railway stations between 
Lo"Qatsi and Palapye, although fmther south it is absent from the districts 
of Mafeking and Vryburg; to the north it is reported from Rhodesia 
(Jack, 1942. Rhodesian Agric. J ou1·nal (XXXIX); to the east it occurs 
sporadically in Portuguese East Africa ('l'heiler 1943). From the Eastern 
Transvaal it extends southwards through Swaziland, Zululand, east of the 
Escarpment into the Eastern Province; from here it follows the coast line 
of the Southern Mountain ranges and dies out as it reaches the west coast 
at 'l'able Bay. It is absent from the southern Transvaal, Orange Free 
State, Basutoland and from the Cape plateau, as also from South West 
Africa and from the Caprivi Zipfel. (Further collections from the Zipfel 
may yet shew it to be present in this strip.) 

Records fr.om some Karroo areas may represent recent introductions. 
The records from the Fauresmith district present some difficulty, either we 
are here dealing with a variety or a subspecies of R. appendiculatus, or 
R. appendiculatus has adapted itself to the Broken veld of this area. 

Distribution 1:n the Vegetational types. 

The Vegetation map shows R. appendiculatus to be zn·esent:-

1. In all three types of Forest: 
(a) E1;e1·green cleciduo1ts bush and subtropical joTest fringing the 

East Const from the Sunday's River northwards. 
(b) Temperate evergreen forest of the George-Knysna-Zitzikama 

area, and of the other smaller isolated areas to the east of 
the Escarpment; it appears, ho"Wever, to be absent from the 
Katberg-Amatola range. 

(c) Ever.r;reen sclerophyllous lmsh, or vVesteTn PTOV1'nce 1Jeget(l-· 
tion to the south of the Langeherg-Outeniqua Mountain 
ranges, extending to the Cape Peninsula; it is absent in 
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the W este1·n Pro'vince ·vegetation to the west of the Draken­
stein-Pa1miet range, as also from the vV estern Pro'Vince vege­
tation of the Groot Zwarte Berg. 

As in other vegetational belts the limiting factor in the 
south-west Cape seems to be the presence of bush, the tick 
tending· to be absent from the highly cultivated areas of 
Caledon, River-Zonder-Einde, Bonnievale and from the 
fruit orchards and wheatlands of the Boland and of the s,ntrt­
land. 

2. In all three types of Parkland. 

(a) 

(c ) 

E1.'ergreen and decid11011S tree and bush of the Banlwnceld 
and of the Dimpopo Highlands in the Transvaal. 

Subtropical and eve1·g·reen and decidum1 s t1·ee and thonz jo1·eot 
or lm1nel£l, with a tendency, however, for it to die out east­
wards in the more arid areas, and to the north in the arid 
Limpopo fiats. 

Thorn count1·y.-It is present in the Bush'Vel£l of the Trans­
vaal and in the Bechuanaland areas bordering immediately 
on the western boundary of the 'l'ransvaal. To the south of 
approximately latitude 25°51 it dies out in the :Mafeking and 
V ryburg areas, and is also absent, except for one record, from 
small areas of B11slrceld in the southern Transvaal and in the 
Free State. ·yresh•ards it dies out at approximately longi­
tude 25°. 

3. ln only one of the three types of Grassland. 
(a) Tall g·rass .- Whereas R. append·iculatus is almost consistently 

present throughout the Lowveld and other Pm·Hands, except 
where dipping and aridity play an important limiting role, 
its distribution in the Tall g1·ass veld presents a very con­
fused picture. The rain-fall in the strips -of Tall ,r;mss veld 
seldom falls below 20 11 per annum, so that here increasing 
aridity does not play a role as a limiting factor; dipping 
in eertain areas is very conscientiousl:v carried out and 
undou btecll:;· plays quite an important part. 

In Natal, roughly speaking, R. appendiculatus is found to the east of 
a line drawn through Port Shepstone-Ixopo-Howick-Estcourt-Ladysmith­
Dunclee up to Piet Retie£. It is absent along the foot of the Drakensberg, 
with two exc-eptions near Bulwer, then it cr-ops up again to the north along 
a line drawn from Bergville to slightly west of Newcastle, where it may 
smYiYe at fairly high altitudes, up to 5,000 feet. 

U pou careful scrutiny of the information given on the Survey forms , 
sent in by the collectors, it is seen that independently of other factors, the 
tick is present in all areas labelled acacia velcl, bush and grass, thorn veld 
and grass, thorn-scrub; it may be present in areas labelled natural forest; 
it is absent, however. from dense forest. The nature of the grass mixed in 
with the trees or bushes does not seem to affect the tick in the least, it may 
he either pref<ellt or ah~ent in sweel-, sour-, or mixed sweet and sour-veld. 
In areas umlet' <·ttli iva tion it ma:;· be present or absent with wattle, •·isal or 
sugar plantntinnR. 
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'1'he strip of country, running along the foot of the Dr.akensberg between 
the two lines Estcourt-Dundee-Piet Retie£ and Bergville-N ewcastle is seen 
to be open g'rass lands and here R. appendiculatus is definitely absent, it is 
equally definitely present in the main blocks of bush country to the east of 
this h;p_e. 

1n the Tall grass lands of the south-east corner of the Transvaal the 
distribution picture is most confused, dipping practices are very uneven 
and tend to upset the picture; further confusion is introduced by the long 
established custom of trekking to Swaziland or to the " lowveld " for winter 
grazi_ng, so that it is difficult to decide whether a record represents a recent 
introduction of the tick or whether it represents an area where the tick is well 
establi&hed. 

Tl1e llistTibution picture for Swaziland is fairly clear-cut and shows the 
tick to be present throughout wherever bush is present and absent in the 
open gn1 ss J ands, as is the case in Natal. 

To the south of Natal, in the Native t erritories, the picture is not .as 
clear-cut aR it is in Natal alHl in s,Taziland, hut perhaps more instructive. 
Hipping in these areas is carried out systematically, and its infLuence on the 
prevalence of ticks is very marked. R. azJpend£cv. lat1~s here enjoys but a 
restricted distribution, being found mainly in the valleyR of the larger 
rivers and on some isolated farms at the higher altitudes in the more moun­
tainous areas. It is just possible that an incorrect conclusion is being drawn, 
and that the limiting factor here, is after all not the dipping, but the over­
grazed and somewhat treeless state of the veld . So that although the plant 
species are still the same as in Natal, yet the veld conditions, from the tick 
survival point of view, have been so altered as to resemble the sho1't-g1'ass­
reld treeless aspect of the Orange Free State more closely, rather than the 
" tall grass with bush " of the typical Eastern grass lands . 

'rhe fact , that the ticks survive in the river-valleys and in the more 
isolnted areas, tends to point to ove1·grazing as the limiting factor affecting 
the smvival of R. appendiculatus. At the same time it must be remembered 
that it is also in these areas of thicket covered kloof that an ox or two 
may he overlnoked at dipping time. 

In the Eastern Province R . aJJ]Jendiculatus is very abundant in the bush 
country but dies out in the mountain areas of the Zuurherg and the Katberg 
and of the Great vVinterberg where the bush country becomes replaced by 
the more open grass lands. In the hush countrv it is liable to he present 
if the rainfall is above lf>"-2011 and if no dipping is carried out; if the 
dipping is done conscientiously the tick tends to disappear. The bush 
country in the Eastern Province may he r epresented by Thornveld such 
as obtains in Natal and in the ~ative Territorie~; or it may he the karrooid 
" Fish River Bush '. It may be noted that R . append£c1dat11S does not 
follow up along the FiGh RiYer-bush-rivers nearly as far as does Amblyomma 
hebraeum. . 

'I.'he Vegetation map shows R. appencliculatus to be alJsen-t;--

1. From two of the three gmss lands :-
(a) Shmt grass of the Fhghreld; the odd border-line records 

in the Be>r'o'ville Newcastle and Paulpietersbnrg districts 
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represent extensions of the eastern grass lands into the High­
·ueld. The r ecords from the Highveld in the Barberton, Bel­
fast and Lydenberg districts represent, once again, incursions 
of the Tall grass lands into the Ilighveld, or they represent 
ticks recently introduced from the tall gra~;s lands whither 
the stock is sent for winter grazing. 

(b) J[i:J;ed grass of the Middleveld . Most of the records plotted 
as being on mixed grass on the vegetation map are border-line 
cases, a few are undoubtedly recent introductions which will 
not be able to maintain themselves. 

Z. From all three type,; of desert shrub. 
(a) The general statement can safely be made that R. appendiuu­

lati/Js does not occur in the desert shrub of the Rm·1·oo. The 
eastern strip, however, merits special mention; here there is 
an intermingling of grass 'Veld and Kan·oo veld associated with 
a definite type of soil (subdivision 42 <Jn the official soil map 
of the Divi,;ion of Chemical Services No. 94, 1929) stretching 
from Somerset East to beyond Famesmith, and in this broken­
veld-type of Yegetation "·e find a brown tick safely established. 
'rhis brown tick has prm·isionally been classed as R. apen·di­
culatus , but hrPeding studies need to be carried out to confirm 
the provisional identification. Among rhipicephalids the 
specific characters may show snch a great range of variations 
that it is frequently diffi cult to know whether a species 
represents one species or whether it should not be subdivided 
into sub-species. The ticks fr.om this axea clo show minor 
taxonomic differences from those from sav the Eastern 
Province. These minor taxonomic differences ·'associated with 
the physiological adaptation, which allows the tick to main­
tain itself in a totally different environment from its normal 
one, may justify, upon future study, the erection of a 
(lefinite sub-species. East Coast fever transmission work has 
not yet been carried out with brown ticks from the 
Fauresmith area. It is ·of interest to point out that 
H. rlecolomtus which also does n.ot survive when introduced 
i11to the Rarroo M·eas is likewise showing a tendency to 
establish itself in this Broken?;eld strip. 

(b) Thm·n country and dese1·t sh.1'11.b of the Hay and Kuruman 
district. 

(c) Desert succulents and desert grass of Namaqualand and 
South West Africa. 

The influence of dip-ping. 
That R. append,iculat'Lts can he clipped out, giYen good farm manage­

ment associated with the restricti<Jn of movement of Wild life and conscien ­
tious dipping associated with hand dressing of the ears, is shown most 
spectacularly hy the returns from the farm 4.A.3. with a 7 clay clipping 
interval associated with hand dressing. This farm is quite free of R . appendi­
culatus as well as of n. decolm·atus, whereas the neighbouring farms in the 
same hlock with no dipping whatsoever are heavily infested. In Natal and 
in the Transkei N atiYe territ<Jries the tick has undoubtedly been dipped out 
in many tank areas, more especially so in those areas where East Coast fever 
1;nning has been in force recently. 
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The Influence of Ten~perat·ure and of Altitude. 

In how far altitude and frost influence the distribution of B. appendicu­
latus, independently of vegetation, is difficult to gauge. In the Limpopo 
Highlands the tick is found up to the top of the mountains at 4,000 feet ; 
here, however, there are no heavy frosts, and there is no change in vegetation. 
Further south along the e,;carpment of the Dntkensberg ranging from the 
Eastern Transvaal to the Eastern Province, associated with a rise in altitude, 
there is ahvays a marked decrease in the density of the bush, the bushveld 
of the " lowveld " gradually g iving place to the " middleveld " with its 
scattered bush and this in hun to the open grass plains of the " highveld " 
in the foot-hills of the mountain ranges. This decrease in the density of 
bush is paralleled by the temperature curves. If temperature alone is 
considered it is seen that R. appendiculatus seldom, if ever, occurs in areas 
having more than 30 days of h eavy frost . In the Fauresmith area the 
" F::;uresmith strain " lies in t.he heavy frost belt haYing frost for 90-120 
tiays. 

The I nfl·uen·ce of Rainfall. 

That " rainfall " may act as a limiting factor is shown by the tendency 
for R. appendiculatus to disappear with increasing aridity in the lowveld 
of Zululand and in the adjoining provinces of Portuguese East Africa ; 
as also in the Zoutpansberg lowveld along the Limpopo river. The same 
tendency to disappearance \Yith increasing aridity is seen in the strip of 
Bnshvrld extending soutlnYards through \fryburg to Barkly West with 
incursions into S.W. Transvaal and N.vV. Free State. Isolated records 
exist for this strip of Bushv eld but it would seem that, though present, 
R . appendiculatus is but precariously established. In South West Africa, 
in those regions with an average annual rainfall above 15 11 , the absence of 
H . lqJpend1:cu latus iR to he asrriht>cl to t1w seYere clroughts whi('h occur inter­
mittently (see Table I). 

Given a good coverage R. appendiculatus appears to be able to maintain 
itself quite e::~sily in areas of 15 '1 rainfall; below this it experiences increasing 
difficulty. In the Fauresmith m·ea, the local strain of R. azJJJendt:c1tlatus 
is managmg to survive with very poor coverage at 1011 rainfall. 

Compm>'~son W'ith P.ind1:n,qs in East A.f7'ica . 

Lewis 1939 (Empire Jnl. E:xp. Agric. YII) working .in K enya come,; to 
somewhat the same conclusions. He states that " the plains are usually 
free ·Of this tick, and it is not often found on the high plateaux or in the 
desert areas. It is usually found in greatest .abundance at elevations between 
4,600 feet and 7,000 feet, but it extends to higher counhy, where the vegeta­
tional cover reduces the more severe conditions of exposed pastures. It 
penetrates into lower country also, where the general environment is modi·· 
fied by the vegetation and local climate ". 

Hornby (1934) wmbng in Tanganyika, describes the Amblyomma 
~<pecies as hardier than the RhizJ'iccphal1tS species. (This statement also holds 
for A. hebraeum and for R. appendlculatus inS. Africa). R. appendiculatus 
in Tanganyika is found all the year round only in comparatively moist cool 
areas. Dry open thorn thicket, he states, is unsuited to the tick at almost 
any seas?n. Between these extremes of moiF>t, cool areas and dry, open, 
thorn thickets occur areas which are suitable or unsuitable accordino· to 
season. He also states that the natural grass country of U sukum.a with its 
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fair rainfall would be suitable if the grass " ·ere allmYed to grow, 
but a dense population has produced a cultivation steppe as inhospitable to 
the East Coast fever tick, a,; the semi-desert of say the Ruaka valley lying 
south of Dodoma . In vie"· or the findings in South Africa, that, even given 
suitably humid conditions in open grass lands, R . appendimtlatus does not 
survive unless adequate tree-bush or shrub coverage is also present, one 
questions this surmise of Hornby's, unless it be that the more tropical East 
African grasses give much heaYier and denser tufts and thus offer more 
efficient coverage than does the South African grass of our tall gmss lands. 

The findings of Lewis in Kenya, of Hornby in Tanganyika and of 
Wilson in Nyasalancl all point to suitable coverage associated with adequate 
moisture as being the main factor rontrolling the spread of ll. append1:c11-
latus . 

Disease.- H. azJpendiculat1lS is the chief Yeetor of East Coast fever 
caused by Theile1'ia· parva; it is also a transmitter of Redwater in cattle 
caused by Piroplasma bigeminwn; o£ Theile1'ia mutans; and of the two 
Yirus diseases of sheep, Nairobi sheep disease and Louping· ill; and of tick 
bite fever in man caused by Dermacentro,venus ricketts£ var pyperi. 

HKifARKS o:-< THE SEr.-I.R.-I.TE GovER1GIIEKT VETERIN.-\RY OFFICER 

CoKTROL AREAs. 

These remarks must be read in conjunction with maps ] and 2 of Part I; 
and with map I of this article. Areas from which 1<. aJ!pendicnlatus is 
entirely absent will not he rommented upon individually _ 

A1·ea l, G.V.O., loh,ann·e$lnn·g. 

R. appendiculat11s is pra:>ent in the llankenveld of the N .vV. corner of 
Krugersdorp, absent hmn the .lhdrllevelrl and from the lh_qhreld of the rest 
of the district. 

A_1'Ut 2, G.F.O., Potchefstroom. 

R. a]J]Jendicvlat1tS is absent th1·oughout the Middleveld areas except for 
two records which probably represent two recent introductions. It is hut 
precariously esta hlished in the dry Bush reld of Southern Bloemhof and of 
South em Christiana. 

A Tea 3, G. r.o., .l1afe'king. 

R. appendiculatlts is absent from the dry Camel-thorn veld of Mafeking 
and from the chalky sourveld of Lichtenberg. It is present in the Bankenveld 
and in the tho1'nveld of Zeerust and Marico. The odd record from the 
Lichtenberg Middle·1·eld probably represents a recent introduc:tion which will 
not be able to maintain itself. 

A.1,ea 4, G.V.O., Potgietersntst. 
R. appendiculatns is present throughout with hut few exceptions, thus 

at 4.A.3 it, as well as B decolomtvs, has been completely dipped out. Its 
absence from B, and B, on the Bankenveld is difficult to explain; the 
rainfall and the (;OYerage are r:dequate and no dipping is r.arried out, unless 
it if' that overgn1zing and Yeld burning pl•ay a role in this instance. 
R. append£culatus is present in the more arid belt along· the Limpopo hut 
cloes not seem too happy . 
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. 4rea 5, G. li.O., Pieter;;burg. 

The picture for the distribution in the Pietersburg area is confused, 
in all probability due to the fact that only one collection was sent in from 
most areas. It appears, however, to be present throughout the Lowveld 
areas with irregular or 14-14 dipping, and a rainfall of 15 11-1811 upwards; 
it is absent from Mopani veld with 14-14 or irregular dipping; on one 
farm with thomveld and 25 11 raiufall it has been dipped out. Its distribu­
tion in the Bankenvel.d appear;; to be most haphazard and quite independent 
of dipping practices-though with a 7-14 dipping interval it appears to 
become dipped out. Probably further collections will show it to be present 
throughout the Bankenveld. In the llushveld a1·eas it tends to disape<lr in 
the arid :fiats of Boc·hem. 

Area G, G. F.O., ZrnttJJ<ovsbeTg. 

The picture is somewhat confut:~ed, probably due to the fact that trom 
many areas only one colleetion has been sent in. R. appendiculatus is 
undoubtecll:· safely established in the moist regions ·of the Blouberg, the 
Zoutpansberg and of the l01n:eld; it shows a tendeney to die out in the drier 
areas of the lowveld and of the Limpopo flats. In the moister al'eas, 1811 

rainfall and up\\·arcls, and 7-1-:1: 11 ipping- pructiees ns carried out seem to be 
inadequate. 

Area 1, G.V.O., Bm·berton. 

Three vegetation zones meet in this distriet, the lotcveld the Tall grass 
lands and the t~hghveld, with a tendency for the Yegetation picture to be 
somewhat clisturbed, due to the fact that the one type of veld runs into 
another uloug the river valleys and kloofs. R. appendictdatus is present 
throughout the lmrveld which has a rainfall of 21 11 and upwards with a 
tendency to die out in the drier areas. The dipping intervals of 7-14 is 
undoubtedly responsible for the absence of the tick from I 1 :2&3; H.l.2&4; 
F3; 01 an(l 02 where all the other factors appear ,;uitable for tick survival. 
R. append£r1tlatus is present throughout the " middleveld " "·ith scattered 
bush, and 7-14 dipping internl. It is absent from the "middleveld" areas 
labelled open fjtag.n·elcl. R. azYpendicttla.tu8 follows the " middleveld " 
incursions into the sh01·t gra.gs of the hi.r;h1·eld. On the lli.qltmeld -proper it 
may occur al' a recent inhoc1urtion. The local and long di:;tance trekking, 
as pradised in this region, lUHlouhtedl:Y lwlp,; further to ('oufuse the already 
somewhat disturbed picture. 

A1·ea 8, G. Tl.O., Piet Retief. 

R. appendiculat?ts is pre:;eut throughout the tall grass londs: even in 
the more open grass lands with lmt scatte1·ed bush to the west of the Swazi­
land border, a sheep farming region, from which r1. lteu1'({eum is absent; 
dipping intervals 7-14, rainfnll 20"-40'1 . It is absent from the highveld 
of Wakkerstroom except for one fa rm wherf' the cattlf' trek to Swaziland for 
the "·inter months. 

Area 9, G.V.O., Lydenuurg. 

Nearly all types of Yegetational zones are represented, mng-ing from the 
Zow·veld of Pilgrimsrest to the HighvPld of Belfast and the B11shveld of 
Mid del burg. 
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R. appendiculatus i.s unexpectedly present on one lowvel.d farm with but 
1011 rainfall; it appears to have been eradicated from 2 farms, 2011 rainfall, 
7-7 dipping associuted with hand-dressing. It is present throughout the 
tall grassveld areas throughout which a fair a mount of trekking takes place. 
Its occurrence at 9 . .\ .7. in the m i.'Ved grass of the Mid£llwveld is undoubtedly 
due to the annual trek to the Hushceld, otherwi.se it is absent from 111 iddleceld 
farms . It is present in the Banken'Veld and in the Bushveld area, dipping 
7-0 or 14-0 ; it is absent on one Bushveld farm with 5 11 rainfall, clipping 
0. It occm·s on two farms on the Highveld of Belfast, the stock from both 
farms leaving the Highveld for winter grazing. 

A.r·ea 10, G . F.O., Er·m elo. 

R. appendiculatus is presen t throughout the tall gr·ass lands, even on 
farms with but little bush and from which A. hebraeum is absent; dipping 
7-14, irregular, or 0. It is absent from lO.C.l. which was an East Coast 
iever contact farm, dipping 7-14. It is absent from the highveld of both 
Carolina and Ermelo. 10 C.2 situated on th e hir;hveld still has kloofs of 
" middleveld " vegetation and these undoubtedly account for the presen ce of 
the tick in this area. 

Swaziland. 

The vegetation ranges from dry lowveld c;onditions, rainfall 15 11-20" 
in the west to the moister tall grass lands in the mountains in the east, r ain­
fall up to 55 11 • 

As in other Tall grass land areas R. appendicnlatus shows a tendency 
to die out in the open grass lands , but does not die out as soon as does 
A. hebraeum; it also shows a tencleucy to die out in the dry low'Celd tank 
areas. In this territory there are no fences and game is abundant in the 
more heavily bushed areas, so that dipping m ay be negatived by movemen t. 
of g-ame. In the more open grass lands game is absent, and the absence of 
R. appendicu,latus may be ascribed to the ecological factor, absence of bush , 
alone, or to this factor associated ''"ith dipping. 

Portuguese East Africa. 

R. appendiculat1.1s is preseut in the Lourenc;o Marques territory up to the 
tropic of Capricorn, though not pn:Yalent throughout . Its absence from 
some areas ma~· be due to dryness or due to dryness assoeiated with dipping. 

A rea 11, G .r. 0., P retoria. 

Presen t in the Banlcenveld, absent m t he J;Jiddleveld, no records from 
the Bush'Celrl . 

_4rea 12, G.LO., R1tstenlnli'[J . 

Further collections ho111 thi,; area are n eeded to clarify the distribution 
picture. R. appendicttlatus is absent hom the Jfiddleveld to the S.W. of 
Koster; it is present in the vVaterberg to the east of 'l'haba Zimbi; elsevvher e, 
in the Banlcenveld and in the Bu,shveld , its occurrence is haphazard and 
apparently independent of any one facto r. In the Bush.veld, however, it 
seem s to · die out as the Acacia giraffae and the Rosyntjehos etc., so 
characteristic of Bechuanaland, make their appenranre, i. e . as the climate 
becomes drier and the trees more widely spaced . 
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A1'ea 14, G.V.O., V1'yheid. 

Present in the low'veld " ·ith bush; absent on two farms A2 and A3 given 
as gmssvelcl, rainfall 26", clipping 7-7. Present throughout the " middle­
Yeld " with bush, as also in the more open " highYeld " grass lands with 
but ;;parse bush. Rainfall 20 11 -40 11 , dipping ·7-7. 'l'he1·e are large tracts 
from which no ticks were sent in. 

A tea 15, G. V.O., Dundee. 

:.VIainly in the ta.ZZ grass areai'i of the " middleveld " rising to true 
lli.r;h ·veld i.11 the Utrecht and Xewcnstle districts; R. appendiculatus is absent 
i.n the Hi.r;h~·eld and in the more open grass lands at the base of the Drakens­
berg; present in the thomreld areas of the t.all rFass lands. Its occurrence 
in the Hi.rth~·eld at )fl, Z and 3 ean only he explained as due to recent 
introductions. 

Area 16, G. V.O., Ladysmith. 

R. appendic1datu s absent from the true Hi_ql11;eld; absent also m the 
" hig·hvelcl " _qm.sslands at the base of the Drakensberu · present m the 
"middleveld " thorn·reld: rainfall 20"-32"; clipping 7-7' or 7-14. 

Area 17, G.V.O., Estcomt. 

Collectin!.r areas few and far apart, but once again R. appenchculatus 
appears to be present in the thornveld o£ the "midcll evelcl " (clipped out 
in B.l.) and absent from the more open• grass lands; rainfall .20 11 -33", dipping 
7-14. It is absent from the true Hi_qh1·eld . 

. -:!.rea 18, G.l ·.o., P·ietetmaTitzburg. 

Vegetation ranging from the thornveld of the "micldleveld " to true 
H ·igh.veld at Impendhle. R. ap]Jendiculatus present in the t.hornveld of 
the" micldleYelcl " .rainfall 20 11-47"; absent from the more ozJen grass lands, 
rainfall 30'1-32" . The 7-14 clay clippin~·, which uncloubtedh· plays a rOle in 
t~e ~lim~nation of A. hebraemn in this district, hardly seems to affect the 
chstnbutwn of R. a7JpPrndiculat us; were handd<ressing of the ears also 
practised clipping might be more effective. 

A rat 19, G . r.O., G1·eytown. 

Collections inadequate, so that the reconled absence of R. azJpendicu­
latns from any one area cannot be taken to be a true absence. Rainfall 
21''-56"; dipping 7-7 or 7-:14. The absence of the tick from 14.A2 in the 
thornveld; an East Coast £eYer farm, may he a true absence; as also from 
D1 ;mel D2, ·on wl1ich farms <lipping anrl handdref'sinp: are pradiseo. 

A.rea 20, G .ll.O. , l.r:opo. 

The vegetation ranges from the lmYer lying· thornveld through the 
higher " micldleveld " more open gmss lands of Polela to the Highveld o£ 
Underberg. R. apJJendictt1atus i,;; absent from the fhghveld and from the 
open grass lands of the higher " midclleYeld ". whether sweet or sour; 
present on the thon1velrl o£ tlw "micldleveld "; dipping 7-7, 7-14, 14-28 or 
1~-0 according to locality. 'fhe 7-7 or 7-14 dipping has not killed out the 
tick on any one t.hornuelrl fnrm. 
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A1·ea 21, G.V .O., Port Shepstone. 

R. apzJendiculattts is present throughout, both in the coastal sugar.-cane 
belt and in the thomveld of the " middleveld " ; dipping 7-14, ramfall 
3011 -3611 • 

A1·ea 22, G.V.O., Eshowe. 

Vegetation ranges from the coastal subtropical belt through lmvveld to 
taU grass lands. 

R. appendiculattt·S is present th roughout, even in the more open grass­
lands of the "middlevel<l ", dipping 1-7; rainfall 25"-60''· 

Area 28, G. Tl.O., iVongoma . 

Vegetation ranging from the subtropical coastal strip, through the hue 
lowveld to the thornveld of the tall grass lands. R. appendicula.tus was not 
sent in from the one tank area in the coastal strip; rainfall 30 11 ; dipping 
7-7; nor from the lmcveld tank areas 27A.2 and B .2. stated to be Savannah 
and Il ala palm; rainfa ll 30 11 ; dipping 7-7. It is present on the thornveld 
tank areas; rainfall 27"-3211 , dipping 7-14; hut absent from 27.C.2 which is 
open thorn veld, dipping 7-14. The returning officer states that the 7-7 dipping 
is carried out most conscientiously, the .absence of R. appendicttlahts from the 
low·veld areas ean thus be ascribed to the clipping. 

Area 24, G. V.O., D11 rba.n . 

Narrow strip of coastal std.Jt1'opical j01·est, for the rest, the vegetation 
falls in the tall .r;rass zone. R. appendiculatvs is absent from the coastal strip 
(though A . hebraemn is present in some parts), dipping 5-7, rainfall 30 11-35 11 • 

It is present throughout the tall grass m'eas, dipping 7-7. 

Areas 26-27, G. T!.O., U ·mtata . 

'11he Yegetation ranges from coastal ship of sulJtrop1 cal fop est through 
the various aspects of the tall grasslmuls. The district consists mostly of 
grassy plains, often overgrazed, in some cases with thornbush, intersected 
by rivers running from the escarpment to the sea. The banks of these 
rivers are usually covered with thickets . H. appendicttlatus is present at 
nearly all tank areas which <H'conling to the returning officer are in tlwrn­
veld areas; it i& absent from all areas described as gmssveld, even though 
some of these latter are described as haYing well-wooded gorges or gullies: 
dipping 7-7 rainfall 25"-30 11 • 

Whereas cl. J, ell1·aewJn w.as undoubtedly affected by the dipping, it seems 
•1uestionable whether dipping has influenced R . apzJenchculatus at all, except 
perhaps in the roastal strip which is mainly grass veld with scrub in the 
valleys; the di11ping here, howewr, is onl~· 7-14 instead of the more Yigorous 
1-7 practised elsewhere. 

A rea 28, G. F. 0., Bvttencorth . 

Vegetation mainly tall g1·ass lands with a narrow coastal strip of sHb-
tropical /oPest. · 

R. ap]Jendicnlatus was not sent in from the coastal strip which in this 
G:. Y .. 0. area i;; described as grass with scrub in valleys, rainfall 32" -44" : 
d1ppmg 7-14. It "·as also not sent in from most collecting areas the majority 
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of \\'hich are described either as grass, or as grass with shrub, rainfall 
20 11 -30 11 , dipping either 7-14 or 14-28. It was sent in from three farms, one 
along· the Bashee River, one described as scrub and one as thornveld. It 
\YOuld seem that the dipping practise 7-14 conscientiously carried out has 
infiupnced the distribution of the tick in the scrub areas. 

Area 29, G.r .0., Fla.l)staff. 

Vegetation nwinly ta.ZZ yru:;s lands with a narro"· coastal strip of 
subt1opical forest, the majority of the collecting areas are given as open 
.') Nlss lands. 

R. appendiculatus it> abt;ent throughout from the open grass lands, and 
p1·e:-;ent on tlwl'nveld farms. The recordB from this area are not as reliable 
as tho;;;e hom n~o;;;t areas, ir1 that only one hfltch was sent in from each 
collecting area. 

d1-ert 30, G. Tl.O., ]\_ol.·s tad. 

Vegetation mainly of the more open. g 1ass ueld of the " middleveld " 
uf tlw tall .r;m.q lands riiiing to the I·hgh veld, mainly aboYe 3,500 feet; 
some areas subject to sevf're frost; rainfall 25 -30 11 ; dipping 7-14, in the 
colder regions 14.0. 

H. appen£l.imd-atvs is absent thr(Jughout. It " ·as sent in from two 
colleding area;: Rituated in the open g1·oss lamds, both these two records 
are in all probability recent introituctions which will not be able to maintain 
themselves . 

. ll'ea. 31, G.Tl.U., A.l1l'.Gal l\"ortlt. 

Vegetation is mainly H i_qhveld, with Rarroo veld in Venternstad and 
in the western portions of Albert and of Molteno. 

H. appcndil'1tlatvs was sent in from A.l. in the H'ighveld, 20 11 rainfall, 
and this undoubtedly represents a recent introduction. The record from 
E.3. in the Karroo is also probably a recent introduction. In both instances 
the tick was ."'f'llt in but once. 

:b·erl ~2. G. 1'.0., Queenstmcn. 

Lying mo;-;t]y above 3,500 feet; the .-egetation .-arymg from the tall 
_r;wssrPld of Catheart, through the hill~- regions to the Hi_qhveld of the 
Stormberg, and to the Kanoo areas in thP Tarkastad district. 

H. azJpendil'ulatus is absent hom the fhghveld and from the Karrroo. 
In the tall grass lands it is liable to he present in thorn"Veld with rainfall of 
20" or more if no dipping is carried out; "·ith dipping it tends to disappear. 

ArPa 33, G'.l-.0 .. East London. 

Mainl,\· tall grass lan-ds , and some large nvers with thickets along their 
banks; a narrow strip of subtrozJical .forest. 

No. R. OTIJJ~ndiculatus was sent in from the subtropical strip, dipping 
!-1. R. appenchc1tlatus was sent in from thornveld farms with 14-0 dipping, 
but tendefl to be absent from thOTnrelrl farms with rlippino- 7-14; as also 
:from the open _r;1·as.n·eld areas, rainfall 22 11-28 11 • "' 
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A_rea 36, G.V.O., Worcester . 

. Mainly vVeste1"1~ Pr-ovince 'regetatlon in the districts of Caledon' "T orces_ 
ter, Robertson and Montagu, with incursions of Karl'oo into \Vorcester and 
Robertson along the Great Robertson I<'ault. LaingRburg and the western 
portion o:f ~viont-agu- are in the EmToo proper. 

The distribution picture it> very confused partly due to the incursion 
of Km·roo veld along the Robertson fault, partly due to the large Bonnievale 
irrigation scheme which cuts right across the Robertson fault, and partly 
due to the intensive cultivation carried out in the wheatlands in the Caledon 
dishict. The rainfall varies from 3011 in the Caledon area do"-n to 6-8 11 in 
the R.obettson Kartoo. 

R. appendiculat~ts may be p1·esent in the moist areas of TF es tern Pro-vince 
vegetation in spite of the intensive wheat farming; it is absent from the 
Kar·roo areas; it may be absent or present on the Kar-roo farms of the Bonnie­
vale irrigation seheme, although these lie in a Yery low rninfall area. 

Area 36, G.V.O., Su·ellendam . 

Vegetation of the ·western Pruv1:nce type rano·inn· hum lhe more open 
eourveld of the <lunes to bush-rovprecl hilfs , ancl ~1 ~7ne or t" ·o areas with 
incursions of Kan·oo. 

R. apzJendiculatus is absent from the Karrou or sem:i-Eanoo areas. It 
was sent in from most areas of strand-veld, duneveld or grass and bush, 
mostly with a rainfall over 1511 • it was unexpectedly absent from a few 
grass and bush farms also with u rainfall about 15 11 • More conscientious 
Gollecting will un<loubtedly show the tick to be present wherever there is 
TF estern Province vegetation. 

Area :r;', G.V.O ., Owlts/,ourn. 

The vegetation varies considerably. .\ coastal strip of tPinpernte ever­
green forest, including the Kn;y:-ma and Zitzikama fm-est,;, followed by a 
band of TVesle1·n f>ronince .flo ra, ·an(l beyom1 the L:mg-eherg- and the Outeniqu:1 
range a strip of Kanoo veld, bordererl on the north by the Trestem Prov1:nce 
j{oTu o£ the Groot ~warteberg· range. 

R. appendicula-tus is present throughout the tem]Jerate ere1·_green /m-est 
stretching- from George to Cape St. Francis_ [t is present tlu.oug-hout the 
southern strip of TV estern I' rovz nr-e regeta.tion, hut is uuexpecter1ly absent 
from the Groot S"·m·teberg-, in one or t"-o of which areas it,; absence can be 
explained by the rath er low rainfall of 1011 -1511 • It i,; absent from the 
,-_1-ttle Kanoo, except at ~7.H.2 whirh hns irrig-aterllucerne lands, rninfall 8". 

A1·ea >l8, G. f' .O., de Aar. 

Vegetation KarruoTPld. 

lc. appendic u latus 'n1s sent in fr-om 88.C.:!. at tile northern-most 
e.~tremity of Philipstown. 'L'he veg-etation here is :1 mixture of _r;mss and 
J(arr-oo?Jeld , r>pproaching very much the ln-okenreld so typical of Fauresmith. 
No clipping-, handc1rt>ssing· once a wPek; rainfall 10 11-15 11 • 
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Area 39, G. 1".0., PMt Elizabeth. 

In this area the coastal strip of subtropical forest peters out aud there 
is a general meeting and intermingling of tall gmss veld, Kanoo veld and 
of Western P ·rovince flom. The Karro·id scrub or Fish llirer· bush is to be 
found along most of the rivers in this area, where it often extends far inland 
into Karroo·ueld e.g. up the Sundays river well beyond Lake Mentz in the 
J ansenville district. 

The collections from this area ·were somewhat poor. R. appendiculatus 
however can be said to be present in the Sourveld of the Hl estern Province 
vegetat·ion and to be absent from the KaiTooTeld. 

It was sent in from one farm B.4. which according to the plotting on 
the map is on the Karroo, but which according to the returning officer has 
a mixed-bushveld-flora. K o R. apzJendiculatu.s was sent in from B.l. in the 
Tall grass lands, rainfall 2211 ; this farm, however, suffered from a severe 
drought during the previous year. (8ee ren1arks on South \Vest Africa.) 

Area 40, G. V.O., Gmhamstown. 

A narrow coastal strip of subtropical forest; mainly tall grassveld. 
'l'he area is broken up by numerous rivers whose banks are clothed with 
thickets of Fish River· Bttsh, these rivers reach far back into the surrounding 
mountainous regions taking their Karrooid vegetation with them. 

R. appertdr'culatus is present throughout the coastal strip of subtropr'cal 
forest, and throughout the tall grass lands carrying bttsh as well as through­
out the Karrooid Fish,-river-b1tsh . It dies out however in the more open 
rolling plains of the Kat berg ann of the Hogsback. Unlike A . hebr·aPtMn 
anrl B. decolomtus it does not follo'' the Fish River into the [{arroo veld 
of Somerset East and of Pearston. Rainfall 12"-30 11 ; dipping 14, is usually 
not ronscientiously carried out. In one or two .areas "·here conditions are 
suitable the tick \Yas absent, this absence ma;~· be due to more conscientious 
dipping and hand-dressing. 

Area 41, G. r.n., illiddelln1r'g. 

R. appendicttlattts is absent throug-hout the district which is Km"TOO'L'eld , 
rainfall 1011-15 11 • 

The two records 4l.D .2 and 4l.N.1 probably represent R. apzJendic-ulatus 
which have been introduced hut recently, (the mares being sent away to 
the stallions) and which will not be able to maintain itself. 

Area 45, G.V.O., Cape Town. 

lV estern· Pro1;ince vegetatioin; rainfall 1211 in t.he flats to 40 11 in the 
Table Mountain range. 

The collections were mainly sent in from dairies or from agricultural 
farms on the flats, the assumption being that the grazing £or cattle is some­
what limited in this more densely populated region. 

R. appenrliculatus was sent in from some areas 1211-17" rainfall, but 
not £rom others. It would seem that the climatic and vegetational conditions 
are favourable, the permanent vleis providing adequate moisture to carry 
the tick through the dry summer season, but that the daily handlinn' relatiYe 
to the hygiene of a miiking cow is sufficient to eliminate . the tick.,.., 
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A1·ea 47, (,'T.O., B edford . 

Partly in the tall !)las;; lands, runng to the highland;; of the Greut 
\ Vinterberg to the north and merging into [{ a·r1·oo vlatean of Pearston and 
Cradod: to t h e wec;t , with incursions of K.anooid scrv l1 a long the :Fish 
Hinr and its tributaries \Yell up into the mountains and " ·ay back into t he 
Karroo plateau. 

The f~olledion;, sent in from the tall g·ras:s lands 11·ere mainly from the 
dry region between the great \\Tinterberg to the north ancl the Zuurberg: 
to t he ,;outh IYith an aYernge niinfall 10 '1-15"; H. r!Jipendicvlatus wa;.; absent 
from these collections, " ·.ith one exception hom a mixed grass-veld fann 
at the foot of t he ;l;uurhng " ·ith a rainfall of 11J 11 ; it i;; e11tirely absen t 
hom tltP ll._a·f·roor elrl of tl1e \Yec;t ·of Somerset l':a.·t, Pe:n~ton :md ( 'n1clock. 
On ce ag.a iu, 1.11llike rl . l1 elll'ae11111 it <loes not fol low the Fisl1 Ri1-·e1· scr·ub along 
t l1 e riYeJ· up into thP lllotlu h in~ or into the Fonoo plateau. 

Dipping pructic.:es ym·y hom once a fortnight to onc? a year for cattle: 
sheep on the ,;ame Lnm;; are clipped hut Oll!'e a year. Thus, except in 
one or two imdanceR \Yhere dipping is carried out con:scientiously, t he absence 
of R. a]Jpendicu lah! s can be ascribe<1 to the arid conditi ons (or possibly to 
the poor f·oll Pction;, ~en t in) . 

Area GO, G . r.o., l\ roonstad . 

Vegetation mainly mi.red !) 1'11-'-' lcmds of th e Middlerelrl, "·itl1 a strip 
of sho1't !J1'11 Ss land of th e H i.IJ h reld to the Past and a very narrow strip 
of Bushveld along- the extreme >vestern boundary of Bothaville. 

Ther e is one r ecord from this lh1sh reld strip , rainfall 20 11 ; no dipping. 
Thi,; may represent an area in which the tick has become permanently 
establish ed, although it i ,.; absent in the neighbouring Bt1shrelrl areas. There 
is one r econl from near \ Yinburg in the J.licldle?;eld area, t h e farm, however, 
carrying tlwnttrees; whether this is a recent introduction, or "·h ether th e t ick 
has already become established, it is difficult to say, for just across the border 
in the Branclfort district there is another similar orcurren <:e. 

Area 51, G.Tl.O., 1\"imberley. 

The distric.:ts of Phillipoli,.;, F<mre,.;mith, .Tacobsdul, Hay a1Hl Herbed 
a1·e mainly [{ anoo1;eld; Darkly vVest a nd the major portion of Kimberley 
fall into the lJ'll shvelcl. The rainfall for the greater pOl'tion is J 0 11 -1511 , in 
som e stretche;; however it is 1511-20 11 • 

R. c~7Jpenchc·ul((tus i;; abse11t thro ughout th e JJ'u sl, re ld area and throughout 
the scrub areas of the J.: arroo. It is presen t, however , on several farms 
11·here the K.arroo scr·ub iR intermingl ed with gr asR, e. g. in Phillipolis, E. 1. 3 . 
4.8. 15 in th e neighbourhood of Fanre::nnith and Luckho:ff (to this cluster 
of farms m ay he adcled 38 C. 2 aero,.;,; t he bord er in the Phillipsto"·n district) . 
The rainfall in this " bro kenYeld " of t h e F auresmi th district ranges hom 
6 11 to 1711 , so th at the presen ce of R. appendiculatus is un expected. 

The quest ion h ence arises as to whether the tick is a true U . OJ1pendicv­
latus, or whether it is a strain of R. appendiculatus \Yhich has become 
adapted to the arid conditions obtaining in the Fauresmith " brokenveld " 
(there are indications that B . decolomtus is becoming establish ed in these 
areas) or whether it is not a n ew species or subspecies. A further more 
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(letailed study will have to be made befme a eom;idered opinion c.an be 
expressed. In the meanwhile the indications all point to the fact that the tick 
present is not the usual B. appendir:uTaf11s but a brown tick with different 
em·ironmenbl potentialities. 

Area 53, G.V.O., Hoopstad. 

Vegetation mainly mixed grassveld of the M·iddlereld, with a small 
eorner of Branrlfort in the Hi.r;hveld., and a narrmy strip of Roshof in the 
B11sh•vcld. 

R. az;pendiculatus is absent throughout the llhddleveld. It is recoroed 
as present once from the Boshof Bush1;eld, where it is just po:>sible that it 
is permanently established; and once from the Brandfort High veld,- this 
latter is in all probability a recent introduction (compare 50.El. across the 
border in Winhurg). 

Areas 60-67, South West fl/n.ca. 

The .annual rainfall of 1511 -27 11 obtaining in the northern portion of 
f::l. W. Afrira, i.e. to the north of a line drawn through Karibib-Okahandja, 
associated with the Bushveld type of vegetation would lead one to expef·t 
to find R. appendiculatus in this region. Thus far only one batch has been 
reeorded, a mule and a female off a rheetah shot bv the G .V.O., Grootfontein 
in Okavuuga territory. 

1.'he, explanation for this absence of R. appendiculatvs hom these other­
\vise apparently suitable regions is to he looked for not in the average 
rainfall figures hut rather in the actual annual fig1ues (Table 1) . 

From these figures it ''"ill be seen that such severe ilrought years as 
1920-24, 1925-2fi, 1928-29, 1931-32, 1932-33 ·will play Ull unoouhted role l1l 

eliminating any hut the most drought resistrmt species. 

SuMMARY. 

1. The distribution of R. append1:mtlatus h.as been given m terms of 
political divisions as well as in terms of vegetational coven1g-e. 

2. ]/,. appendiculatus is seen to be present in areas >Yith a rainfall ahon· 
15 11 per annum, provided the bush or scrub coverage is arlequate: in areas 
above 15 11 without bush the tick is absent. 

0. 'The brm1·n tick present in the " brokenveld " of F :aure,mith iR 
either not a true R. appendiculat~1,s, or it is a strain of R . appendiculat1ts 
" ·hich has become drought resistant. 

4. It is concluded that where farming conditions .are favourable, 
assoriated with the restrirhon of moYement of wilrl life, H. appendir-ulot·us 
can he eradicated. 
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