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the Western Province vegetation to the west of the Draken-
stein-Palmiet range, as also from the Western Province vege-
tation of the Groot Zwarte Berg.

As 1n 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 e highly cultivated areas of
Caledon, River-Zonder-Einde, DBonnievale and from the
fruit orchards and wheatlands of the Boland and of the Swart-
land.

2. In all three types of Parkland.

(a) Evergreen and deciduous tree and bush of the Bankenveld
and of the Limpope FHighlands in the Transvaal.

(b)y Subtropical and evergreen and deciduous tree and thorn forest
or lowveeld, with a tendency, however, for 1t to die out east-
wards in the more arid areas, and to the north in the arid
Lampopo flats.

(¢} Thorn country.—It is present in the Bushveld of the Trans-
vaal and in the Bechuanaland areas bordering immediately
on the western boundary of e Transvaal. To the south of
approximately latitude 2595/ 1t dies out in the Mafeking and
Vryburg areas, and is also absent, except for one record, from
small areas of Bushveld in the southern Transvaal and in the
TFree State. Westwards it dies out at approximately longi-

tude 25°.

3. In only one of the three types of Grassland.

(a) Tall grass.—Whert R, appendiculatus 1s alinost consistently
present throughout the Lowwveld and other Parklands, except
where dipping and aridity p ¢ an important limiting role,
its distribution in the 7all grass veld presents a very con-
fused picture. The rain-fall in the strips of 7all grass veld
seldom falls below 207 per annum, so that here increasing
aridity does not play a role as a limiting factor; dipping
in certain areas is very conscientiously ecarried out and
undoubtedly plays quite an  portant part.

In Natal, roughly speaking, K. appendiculatus is found to the east of
a line drawn through Port Shepstone-Ix s-Howick-Estecourt-Ladysmith-
Dundee up to Piet Retief. Tt is absent alouy the foot of the Drakensberg,
with two exceptious near Bulwer, +hen it crops up again to the north alm
a line drawn from Bergville to  ghtly west of Newcastle, where it may
survive at fairly high altitudes, up to 5,000 feet.

Upon careful scrutiny of the information given on the Survey forms,
sent in by the collectors, it 1s seen that independently of o er factors, the
tick is present in all areas labelled acacia veld, bush and grass, thorn veld
and grass, thorn-scrub: it may be present in areas labelled natural forest:
it 1s 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

> either present or ahsent in sweet-, sour-, or mixed sweet and sour-veld.
1 areas under cultivation it may be present or absent with wattle, or
sugar plantations.
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The strip of country, running along the foot of the Drakensberg between
the two lines Kstcourt-Dundee-Piet Retief and Bergville-Newcastle is seen
to be open grass lands and here R. appendiculatus 1s definitely absent, it is
equally definitely present in the main blocks of bush country to the east of
this line.

In 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
grazing, 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
established.

The distribution picture for Swaziland is fairly clear-cut and shows the
tick to be present throughout wherever bush is present and absent in the
open grass lands, as is the case in Natal.

To the south of Natal, in the Native territories, the picture is not as
~lear-cut as it is in Natal and in Swaziland, hut perhaps more instructive.
ipping 10 these areas is carried out systematically, and its influence on the
prevalence of ticks is very marked. R. appendiculatus here enjoys but a
restricted distribution, being found mainly in the valleys of the larger
rivers and on some isolated farms at the higher altitudes in the more moun-
tainous areas. Tt 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
specles are still the same as in Natal, yet the veld conditions, from the tick
survival point of view, have been so altered as to rvesemble the short-grass-
reld treeless aspect of the Orange T'ree State more closely, rather than the
“tall grass with bush ’’ of the typical Fastern grass lands.

The fact, that the ticks survive in the river-valleys and in the more
isolated areas, tends to point to overgrazing as the limiting factor affecting
the smrvival of 2. 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 be overlooked at dipping time.

In the Kastern Province R. appendiculatus is very abundant in the bush
country but dies out in the mountain areas of the Zuurberg and the Katberg
and of the Great Winterberg where the bush country becomes replaced by
the more open grass lands. In the bush countrvy it is liable to be present
if the rainfall is above 157-20” and if no dipping is carried out: 1if the
dipping 1is done conscientiously the tick tends to disappear. The bush
country in the Kastern Province may be rvepresented by Thornveld such
as obtains in Natal and in the Native Territories or it may be the karvooid
““ Fish River Bush’. Tt may be noted that R. awnpendiculatus does not
follow up along the Fish River-bush-rivers nearly as ur as does Amblyomma
hebraeum. 4

The Vegetation map shows R. appendiculatus to be absent:—-

L. From two of the three grass lands:—

(a) Short grass of the Highveld; the odd border-line records
in the Bergville, Newcastle aud Paulpietersburg districts
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(0)

represent extensions of the eastern grass lands into the High-
veld. The records from the Highveld in the Barberton, Bel-
fast and Lydenberg districts represent, once again, incursions
of the Tall grass lands into the [lighveld, or they represent
ticks recently introduced from the tall grass lands whither
the stock is sent for winter grazing.

Mized grass of the Muddleveld. Most of the records plotted

as being on mizred grass on the vegetation map are border-line
cases, a few arve undoubtedly recent introductions which will
not be able to maintain themselves.

2. From all three types of desert shrub.

P
X‘\a)

The general statement can safely be made that K. appendicu-

latus does not occur in the desert shrub of the Karroo. The
eastern sirip, however, merits special mention; here there is
an intermingling of grass veld and Karroo veld associated with
a definite type of soil (subdivision 42 on the official soil map
of the Division of Chemical Services No. 94, 1929) stretching
from Somerset East to beyond Fauresmith, and in this broken-
veld-type of vegetation we find a brown tick safely established.
This brown tick has provisionally been classed as E. apendi-
culatus, but breeding studies need to be carried out to confirm
the provisional identification. Among rhipicephalids the
specific characters may show such a great range of variations
that it is frequently difficult to know whether a speciec
represents one species or whether it should not be subdivide
into sub-species. The ticks from this area do show minor
taxonomic differences from those from say the Kastern
Province. These minor taxonomic differences associated with
the physiological adaptation, which allows the tick to maiu-
tain itself in a totally different environment -om its normal
one, may justify, upon future study, the erection of a
definite sub-species. East Coast fever transmission work has
not vet been carried out with brown ticks from the
Fauresmith area. It 1s of interest to point out that
B. decoloratus which also does not survive when introduced
mto the Karroo areas 1s likewise showing a tendency to
establish itself in this Brokenveld strip.

(&) Thorn country and desert shrub of the Hay and Kuruman

district.

(¢) Desert succulents and desert grass of Namaqualand and

South West Africa.
The influence of dipping.

That 2. appendiculatus can be dipped out, given good farm manage-
nent associated with the restriction of movement of Wild life and conscien-

tious dipping

associated with hand dressing of the ears, is shewn most

~

spectacularly by the returns from the farm 4.A.3. with a 7 day dipping
interval associated with hand dressing. This farm is quite free of B. appendi-
culatus as well as of B, decoloratus, whereas the neighbouring farms in the
same block with no dipping whatsoever are heavily infested. In Natal and
in the Transkei Native tervitories the tick has undoubtedly been dipped out
in many tank areas, more especially so in those areas where East Coast fev
tnping has heen in force recently.
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there 1s always a marked decrease 1N The (EUSITY Ol LLE DUSL, LUE LUSLYVEIU
of the ““ lowveld © gradually giving place to the °‘ middleveld > with its
scattered bush and this in turn to the open grass plains of the ‘“ highveld ”’
in the foot-hills of the mountain ranges. This decrease in the density of
bush 1s paralleled by the temperature curves, If temperature alone is
considered it 1s seen that K. appendiculatus seldom, if ever, occurs in areas
having more than 30 days of heavy frost. In the Fauresinith area +he
* Fauresmith strain *’ lies in the heavy frost belt baving frost for 90 20
dayvs.

The Influence of Rawnjall.

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 adjolning provinces of Portuguese KEast Africa;
as also in the Zoutpansberg lowveld along the Limpopo river. ™The same
tendency to disappearance with increasing aridity 1s seen in the strip
Bushveld extending southwards through Vryburg to Barkly West witn
incursions into S.W. Transvaal and N.W. Free State. Isolated records
exigst for this strip of Bushveld but it would seem that, though present,
R. appendiculatus 1s but precariously established. In South West Africa,
in those regions with an average annual raiufall above 157, the absence of
K. appendiculatus is to be ascribed to the severe droughts which oceur inter-
mittently (see Table I).

Given a good coverage . appendiculatus appears to be able to maintain
itself quite easily in arcas of 15" rainfall; below this it experiences increasing
difficulty. In the Fauresmith area, the local strain of K. appendiculatus
is managing to survive with very poor coverage at 107 rainfall.

Comparison with Findings in East Africa.

Lewis 1939 (Empire Jul. Exp. Agric. VII) working in Kenyva comes to
somewhat the same conclusions. He states that ° the plains ure usually
free of this tick, and 1t is not often found on the high plateaux or in the
desert areas. Tt is usually found in greatest abundance at elevations between
4,600 feat and 7,000 feet, but it extends to higher countrv, where the vegeta-
tional cover reduces the more severe conditions of exposed pastures. It
penetrates into lower country also, where the general envivomnment is modi-
fied by the vegetation and local climate *’.

Hornby (1934) working in Tauganyika, describes the Amblyomma
species as hardier than the Rhipicephalus species. (This statement also holds
for 4. hebraeum aund for . appendiculatus in S. 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 season. Between these extremes of mnioist, cool areas and dry, open,
thorn thickets occur areas which are suitable or unsuitable according to
season. He also states that the natural grass country of Usukuma with its
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fair rvainfall would be suitablé 1f the grass were allowed to grow,
but a dense population has produced a cultivation steppe as inhospitable to
the East Coast fever tick, as the semi-desert of say the Ruaka valley lying
south of Dodoma. In view of the findings in South Africa, that, even given
suitably humid conditions in open grass lands, Z. uppendu,ul(/z"us 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 heavier and denser tufts and thus offer more
eflicient coverage “than does the South African grass of our tall grass lands.

The findings of Lewis in Kenya, of Hornby in Tanganyika and of
Wilson in Nyasaland all point to suitable coverage associated with adequate
moisture as being the main factor controlling the spread of K. appendicu-
latus.

Disease—KR . appendiculatus is the chief vector of East Coast fever
caused by Theileria parva; 1t is also a transmitter of Redwater in cattle
caused by Piroplasma bzqemzmrm of Theileria mutans; and of the t\\o
virus diseases of sheep, Nairobi sheep disease and Louplnw ill; and of {ick
hite fever in man caused by Dermacentrorenus rickettsi var pypert.

REMARKS 0N THE SEPARATE GOVERNMENT VETERINARY OFFICER
CONTROL AREAS.

These remarks must be read in conjunction with maps 1 and 2 of Part 1;
and with map I of this article. Arveas from which K. appendiculatus is
entirely absent will not be commented upon individually.

drea 1, G.V.0., Johanneshurg.

B. appendiculatus is present in the Bankenveld of the N.W. corner of
Krugersdorp, absent from the 1/iddleveld and from the [/ighveld of the rest
of the district.

drea 2, G.V.0., Potchefstroom.

L. appendiculatus is absent throughout the Middleveld areas except for
two records which probably represent two recent introductions. It is bnt
precariously established in the dry Bushrveld of Southern Bloemhof and
Southern Christiana.

Area 3, G.1.0., Hafeking.

R. appendiculatus is absent from the dvy Camel-thorn veld of Mafeking
and from the chalky sourveld of Lichtenberg. It is present in the Bankenveld
snd in the thornveld of Zeerust and Marico. The odd record from the

ichtenberg Middleveld probably represents a recent introduction which will
not be able to maiutain itself.

Area 4, G.V.0., Potyictersrust.

R. r,zppendwulatus is present throughout with but few exceptions, thus
at 4.A.3 1t, as well as B decoloratus, has been comnletely dipped out. Its
absence from B, and B, on the Bankenveld is d cult to explain; the
rainfall and the coverage are adequate and no dipping is carried out, unless
it is that overgrazing and veld bhurning play a role in this instance.
R. appendiculatus is present in the more arid belt along the Limpopo hut
does 1t seem too happy.
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Area 5, G.V.0., Pietersbury.

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 Lowwveld
areas with irregular or 14-14 dipping, and a rainfall of 157-187 upwards;
it is absent from Mopani veld with 14-14 or irregular dipping; on one
farm with thornveld and 257 raiufall it has been dipped out. Tts distribu-
tion in the Bankenveld appears te he most haphazard and quite independent
of dipping practices—though wi 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 Bushwveld aveas it tends to disapear in
the arid flats of Bochem.

Adrea 6, G.1.0., Zoutpansberg.

The picture is somewhat confused, probably due to the fact that trom
many areas only one collection has been sent in. A. appendiculatus 1is
mdoubtedly safelv established in the moist regions of the Blouberg, the

mtpansberg and of the lowrveld; 1t shows a tendency to die out in the drier
areas of the lowveld and of the Limpopo flats. In the moister areas, 187
rainfall and upwards, and 7-14 dipping practices as carried out seem to be
madequate.

Area 7, G.1V.0., Barberton.

Three vegetation zones meet in this district, the lowveld the Tall grass
lands and the Highwveld, with a tendency for the vegetation picture to be
somewhat disturbed, due to the fact that the one type of veld runs into
another along the river valleys and kloofs. ZR. appendiculatus is present
throughout the lowwveld which has a rainfall of 217 and upwards with a
tendency to die out in the drier aveas. The dipping intervals of 7-14 is
undoubtedly responsible for the absence of the tick from I 1.2&3; TL.1.2&4;
F3; C1 and C2 where all the other factors appear suitable for tick survival.
R. appendiculatus is present throughout the ** middleveld ' with scattered
bush, and 7-14 dipping interval. Tt is absent from the *° middleveld > areas
labelled open grassveld. R. appendiculatus follows the “ middleveld
incursions into the short grass of the highveld. On the [lighveld proper it
may occur as a receut introduction. The local and long distance trekking,
as practised in this region, undoubtedly helps further to confuse the already
somewhat disturbed picture.

Area 8, . V.0, Piet Reticf.

R. appendiculatus is present throughout the tall grass lands: even in
the more open grass lands with but scattered bush to the west of the Swazi-
land border, a sheep farming region, from: which 4. lebracum 1is absent;
dipping intervals 7-14, rainfall 207-40”. Tt is absent from the hlg}ndd
of Wakkerstroom evept for one farm wheve the cattle trek to Swaziland for
the winter months,

ea 9, G.V.0., Lydenburg.

Nearly all types of vegetational zones ave represented, ranging from the
inmpeld of Pilgrimsrest to the Highveld of Belfast and the Bushveld of
ddelburg.

A
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R. appendiculatus 1s unexpectedly present on one lowwveld farm with but
107 rainfall; it appears to have heen eradicated from 2 farms, 207 rainfall
7-7 dipping associated with hand-dressing. It is present throughout e
tall grassveld areas throughout which a fan amount of trekking takes place.
Its occurrence at 9.\.7. In the mived grass of the Middleveld is undoubte ¥
due to the annual trek to the Busheeld, otherwise it is absent from Middleceid
farms. It is present in the Bankenweld and in the Bushveld area, dipping
7-0 or 14-0; 1t is absent on oune Bushveld farm with 57 rainfall, dipp:
0. It occurs on two farms on the Highveld of Belfast, the stock from b
farms leaving the Highveld for winter grazing.

Area 10, G.1.0., Ermelo.

R. appendiculatus is present throughout the tall grass lands, even on
farms with but little bush and from which 4. kebraewm is absent; dipping
7-14, irregular, or 0. It is absent from 10.C.1. which was an East Coast
fever conmc’r fmm dipping 7-14. Tt is absent from the highveld of both
Carolina and Tirmelo. 10 C.2 situated on the highwveld still has kloofs of
““ middleveld ”’ vegetation and these undoubfedly account for the presence ot
the tick in this area.

Swaziland.

The vegetation ranges from dry lowwveld conditions, rainfall 157-207
in the west to the moister tall grass lands in the mountains in the east, rain-
fall up to 557,

As in other Tall grass land areas K. appendiculatus 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 tendency to die out in the dry lowveld tank
areas. In this territory there are no fences and game is abundant iu the
more heavily bushed areas, so that dipping may be negatived by movement
of game. In the more open grass lunds game 1s absent, and the absence of
. appendiculatus may be aseribed to the ecological factor, absence of bush,
alone, or to this factor associated with dipping.

Portuguese East Africa.

R, appendiculatus is present in the Lowrencoe Marques territory up to the
tropic of Capricorn, though not prevalent throughout. [ts absence from
some areas may be due to dryness or due to dryness associated with dipping.

Area 11, G.T.0., Pretoria,

Present in the Bankenveld, absent in the Widdleveld, no records from

the Bushveld.
Area 12, G.1.0., Rustenburyg.

Further collections from this area are needed to clarify the distribution
picture. R. appendiculatus is absent from the MWiddleveld to the S.W. of
Koster; 1t is present in the Waterberg to the east of Thaba Zimbi: elsewhere,
in the Bankenwveld and in the Bushwveld, its occurrence is haphazard and
apparently independent of any one factor. In the Bushweld, however, it
seems to die out as the dcacia giraffae and the Rosyntjebos etc., so
characteristic of Bechuanaland, make their appearance, i.e. as the climate
becomes drier and the trees more widely spaced.
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Area 14, G.V.0., Vryheid.

Present in the lowveld with bush: absent on two farms A2 and A3 given
as grassveld, rainfall 267, dipping 7-7. Present throughout the ‘“ middle-
veld 7’ with bush, as also in the more open °‘ highveld ” grass lands with
but sparse bush. Rainfall 207-40”, dipping 7-7. There are large tracts
from which no ticks were sent in.

drea 15, G.V.0., Dundee.

Mainly in the tall grass aveas of the ‘‘ middleveld ** rising to true
[Tighweld in the Utrecht and Newcastle districts; . appendiculatus is absent
in the Highveld and in the more open grass lands at the base of the Drakens-
berg; present in the thornveld arveas of the tall grass lands. Its occurrence
in the Highveld at M1, 2 and 3 can only be explained as due to recent
introductions.

drea 16, G.V.0., Ladysmith,

R, appendiculatus absent from the time Higlhuveld; absent also i the
““highveld 7 grasslands at the base of the Drukgnsberg; present 1n e
“middleveld » thornveld,; rainfall 207-327; dipping 7-7 or 7-14.

drea 17, G.V.0., Estcourt,

Collecting arveas few and far apart, but once again R. appendiculatus
apmnars to be present in the thornveld of the ‘“ middleveld ™ (dipped out
m  .1.) and absent from the morve open grass lands; rainfall 207-33", dipping
T-14. Tt is absent from the true Highveld.

drea 18, G.1.0., Pictermaritzburg.

Vegetation ranging from the thornveld of the * middleveld 7 to true
Highreld at Tmpendhle. R. appendiculatus present in the #hornwveld of
the ““ middleveld . rainfall 207-477: absent from the more open grass lands,
vainfall 307-327. The 7-14 day dipping, which undoubtedly plays a role in
the elimination of A. ZLebraewm in this district, hardly seems to affect the
distribution of R. appendiculatus; were handdvessing of the ears also

ractised dipping might be more effective,

drea 19, G.17.0., Greytown.

Collections inadequate, so that the recorded absence of 2. appendic-
latus from any one area cannot be taken to be a true absence. Rair
R17-56" ; dipping 7-7 or 7-14. The absence of the tick from 14.A2 in the
thornveld, an Tiast Coast fever farm, may be a true absence; as also from

1 and D2, on which farms dipping and handdressing are practised.

ea 20, G.V.0., Lropo.

The vegetation ranges from the lower lying thornveld thrvough the
Pigher ““ middleveld >’ more open grass lands of Polela to the Highveld of
nderberg. R. appendiculatus is absent from the /7T7ghveld and from the
open  grass lands of the higher ¢ middleveld ”’, svhether sweet or sour;
nresent on the thornveld of the * middleveld »’: dipping 7-7, 7-14, 14-28 or
- 0 according to locality. The 7-7 or 7-14 dipping has not killed out the
tick on any one thornveld farm.
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Area 21, G.V.0., Port Shepstone.

R. appenduulafus is present throughout, both in the coastal sugar-cane
belt and in the thornveld of the middleveld s dipping 7-14, “rainfall
307-36".

Area 22, G.V.0., Eshowe.
Vegetation ranges from the coastal subtropical belt through lowweld to
tall grass lands.

R. appendiculatus is plebent thloughout even in the more open grass-
lands of the ‘“ middleveld *’, dipping 7-T; rainfall 257-60".

Area 23, G.V.0., Nongoma.

Vegetation ranging from the subtropical coastal strip, through the true
lowveld to the thornveld of the tall grass lands, R. appendiculatus was not
sent in from the one tank area in the coastal strip; rainfall 30”; dipping
7-7; mor from the lowveld tank areas 27A.2 and B.2. stated to be Savannah
and Tlala palm; rainfall 307; dipping 7-7. It is present on the thornveld
tank areas; rainfall 277-327, dipping 7-14; but absent from 27.C. 2 which is
open fhomtel(] dipping 7- 14, The returning officer states that the 7-7 dipping
is carried out most conscientiously, the absence of R. appendiculatus from the
lowwveld areas can thus be ascrlbed to the dipping.

Area 24, G.V.0., Durban.

Narrow strip of coastal subtropical forest, for the rest, the vegetation
talls in the tall grass zone. R. appendiculatus is absent from the coastal strip
(though A. hebraewm is present in some parts), dlpplnw 5-7, ra fall 307-357,
It 1s present throughout the tall grass areas, dipping 7-T.

Areas 26-27, G.V.0O., Umtata.

The vegetation ranges from coastal strip of subtropical forest through
the various aspecls of the tall grasslands. The district comsists mostly of
grassy plains, often overgrazed, in some cases with thornbush, intersected
by rivers running from the escarpment to the sea. The 1 ks of these
rivers are uqual]y covered with thickets. 2. appendiculatus 1s present at
nearly all tank areas which according to the returning officer are in thorn-
veld areas; it is absent from all areas described as gmsszeld even though
some of these latter are described as havi ing well-wooded gorges or frulhes
dipping 7-7 rainfall 257-307.

Whereas 4. hebraeuwm was undoubtedlv affected by the dipping, it seems
questionable whether dipping has influence R. appendiculatus at all except
perhaps in the coastal strlp which is mainly grass veld with scrub in the
V‘)Hev the (hppmg' here, however, is only 7-14 instead of the more vigorous
7T practmed elsewhere.

Area 28, G.V.0., Butterworth.
Vegetation mainly tall grass lands with a narrow coastal strip of sub-
tropzcal forest.

R. appendiculatus was not sent in from the coastal strip which in this
G.V.0. area is described as grass with s 1b in valleys, rainfall 327-447:
dipping 7-14. Tt was also not sent in from most colle(‘tlno areas the majority
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of which are deseribed either as grass, or as grass with shrub, rainfall
207307, 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
would seem that the dipping practise 7-14 comscientiously carried out has
influenced the distribution of the tick in the scrub areas.

Area 29, G.V.0. Flagstaff.

Vegetation wmainly ‘tall grass lands with o narrow coastal strip of
subtroptcal forest, the majority of the collecting areas are given as open
grass lands.

R. appendiculatus is absent throughout from the open grass lands, and
present on thornveld farms. The records from this area are not as reliable
us those from wost areas, in that only one bateh was sent in from each
collecting area.

Area 30, G.V.0., Kokstad.

Vegetation mainly of the more open grass celd of the *° middleveld
ot the tall grass lands vising to the Highveld, mainly above 3,500 feet;
sonie areas subject to severe frost; rainfall 25 -307; dipping 7-14, in the
colder vegions 14.0.

K. appendiculatus 1s absent throughout. 1t was sent in from two
collecting areas situated in the open grass lands, both theee two records
are in all probability recent introductions which will not be al : to maintain
themselves,

drea 31, GLV.0O., Alival North.

' Vegetation i1s mainly Highveld, with Karroo veld in Ventersstad an
in the western portions of Albert and of Molteno.

R, appendiculatus was sent in from A.1. in the Highveld, 20" rainfall,

smd this undoubtedly rvepresents a recent introduction. Tk~ record from

5. in the Narroo is also probably a recent introduction. In  oth instances
the tick was sent in but once.

dren 32, G.1.0., Queenstown.

Lying mostly above 3,500 feet; the vegetation varying from the tall
grassceld of (Catheart, through the hilly rvegions to the Highveld of the
Stormberg, and to the Aarroo aveas in the Tarkastad district.

R.oappendicilatus is absent from the Highwveld and from the Karroo.

In the tall grass lands it is liable to be present in thornweld with rainfall of
20" or more if no dipping is carried ont; with dipping it tends to disaj ear.

Area 33, G.V.0., East London.

Mainly tall grass lands, and some large vivers with thickets along their
banks: a narrow strip of subtropical forest.

No. R. appendiculatus was sent in from the subtropical strip, dipping
1-1. R. appendiculatus was sent in from thornveld farms with 14-0 dipping,
but tended to be absent from thornveld farms with dipping 7-14; as also
irom the epen grassveld areas, rainfall 227-287. '
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Area 39, G.1.0., Port Elizabeth.

In this area the coastal strip of subtropical forest peters out aud there
is a general meeting and intermingling of tall grass veld, Karroo veld and
of Western Province flora. The Karroid scrub or Fish River bush is to be
found along most of the rivers in this area, where it often extends far inland
into Karrooveld e.g. up the Sundays river well beyond Liake Mentz in the

wmsenville district.

The collections from this area were somewhal poor. K. appendiculatus
however can be said to be present in the Sc veld of the Western Province
vegetation and to be absent from the Karrooveld.

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-flova. No R. appendiculatus was sent in from B.1. in the
Tall grass lands, rainfall 227 ; this farm, however, suffered from a severe
drought during the previous vear. (See remarks on South West Africa.)

Area 40, G.1.0., Grahamstown.

A narrow coastal strip of subtropical forest; mainly tall grassveld.

he area is broken up by numerous rivers whose banks are clothed with

tnickets of Fish River Bush, these rivers reach far back into the surrounding
mountainous regions taking their Karrooid vegetation with them.

R. appendiculatus is present throughout the coastal strip of subtropical
forest, and throughout the tall grass lands carrying bush as well as through-
out the Karrooid Fishrriver-bush. It dies out however in the more open
rolling plains of the Katberg and of the Hogsback. Unlike A. hebraeum
and B. decoloratus 1t does not follow the Iish River into the Karroo veld
of Somerset Tast and of Pearston. Rainfall 127-30”; dipping 14, is usually
not couscientiously carried out. In one or two aveas where conditions are
suitable the tick was ahsent, this absence mayv be due to more conscientious
dipping and hand-dressing.

drea 41, G.1.0., Middelhury.

K. appendiculatus is absent throughout the district which is Karrooveld,
rainfall 107-157.

_The two records 41.D.2 and 41.N.1 probably represent R. appendiculatus
which have been introduced but recently, (the mares being sent away to
the stallions) and which will not be able to maintain itself.

Area 45, G.V.0., Cape Town.

Western Z"z'(n:ince vegetatioin; rainfall 127 in the flats to )" in the
ible Mountain range.

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

L. appendiculatus was sent in from some areas 127-177 rainfall, but
not from others. It would seem that the climatic and vegetational conditi
are favourable, the permanent vleis providing adequate moisture to carry
the tick through the dry sunmer season, but that the daily handling relative
to the hygiene of a milking cow is sufficient to eliminate the tick,
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Winterberg to the north and merging into Karroo plateauw of Pearston and
Cradeck to the west, with incursions of Aarrooid scrub along the 1ish
River and its tributaries well up iuto the mountains and way back into the
Karroo plateau.

The collections sent in from the fall grass lunds were mainly from the
dry region bhetween the great Winterberg to the north and the Zuurberg
to the south with an average rainfall 1072157 . wppendic " thus was absent
from these collections, with one exception from a mixed rass-veld fariw
at the foor of the Zuuwrberg with a rainfall of 1117: it is cntirely absent
from the ANarrooreld of the west of Somerset ast, Pearst and Cradoek.
Once again, unlike . hebraewm 1t does not follow the Fish . ver scrub along
the river up into the mountains or into the Awrroo platew

Dipping practices vary from ounce a fortuight to ones w year for cattle:
sheep on the same tarms are dipped but once a vear. Thus, except in
one or two instances where dipping is carried out conscientiously, the absence
of . appendiculatus can be ascribed to the arid conditions (or possibly {o
the poor collections sent in).

Adrea HO, G0 KNroonstad.

Vegelation mainky wmived yrass lands of the Middlereld, with a strip
of slort grass land of the Highreld to the cast and a very narrow sfrip
of Bushreld along the extreme western boundary of Bothaville.

There is one record from this Busheeld strip, rainfall 207 no dipping.
This may represent an area in which the tick has becee permanently
established, although it is absent in the neighbouring Bushe 1 areas. There
is one record from near Winburg 1n the Middieveld area, th farm, however,
carrying thornirees; whether this is a recent introduction, o1 -hether the tick
hus already become established | it is difficult to sav, for just :1oss the border
in the Brandfort district there is another similar occurrence.

drea 51, G U0, Kimberley.

The dixtricts of Phillipolis, Fauresmith, Jacobsdal, T v and Herbert
are mainly Narrooveld; Barkly West and the major port: 1 of Kimberley
tall into the ZBushueld. The vainfall for the greater porti  1s 107-157) in
sonie stretehes however 1t 15 1572207,

R appendiculalins s absent thronghout the Zushreld area and throughout

the serub areas of the Karroo. 1t is presenl, however, on several farms
where the Narroo sernl 1x intermingled with grass, e.g. in P "lipolis, K. 1. 5.
4.8, 15 10 the neighbourhood of Fauresmith and Luckho (1o this cluster
of farms may be added 38 €', 2 across the border in the Phil wstown districi)
The rainfall in this ““ brokenveld 7" of the Fauresmith dis..cl ranges from
6”7 to 177, so that the presence of B, appendiculatus is une  ected.

The question hence arises as to whether the tick 1s a true K. appendicu-
latus, or whether it is o strain of R. appendiculatus which has become
adapted to the arid conditions obtaining in the Fauresmith ° brokenveld ™’
(there are indications that B. decoloratus is becoming established in these
areas) or whether it is not a new specles or subspecies. \ further more

283
62411



Z00LOGICAL SURVEY OF SOUTH AFRICA. TICK SURVEY TI1.

detailed study will have to be made before a considered opinion can be
expressed. In the meanwhile the indications all point to the fact thet the tick

resent is not the usual R. appendiculatus but a brown tick wi  different
euviroumental potentialities.

ea 53, G.V.0., Hoopstad.

Vegetation mainly mized grassveld of the Middleveld with a small
covner of Brandfort in the Highveld, and a narrow strip «  Boshof in the
sheeld.

R. appendiculatus 1s absent throughout the Middleveld. 1t is recorded
as present once from the Boshof Bushwld where it is just possible that 1t
1s permanently established; and once from the Brandfort Highveld ; 8
latter is 1n all probability a recent introduction (compare 50.K1. across the
border in Winburg).

Areas 60-67, South West Africa.

The annual rainfall of 157-277 obtaining in the northern portion of
S.W. Africa, i.e. to the north of a line drawn throngh Karibib-Okahandja,
associated with the Bushveld type of vegetation would lead one to expect
to find R. appendiculatus in this region. Thus far only one batch has been
recorded, a male and a female off a (*heet:lh shot bv the .V.0., Grootfontein
m Okavanga territory.

The explanation for this absence of R. appendiculatus from these other-
wise apparently suitable regions is to be looked for not in the average
rainfall figures but rather in the actual wal figures (Table 1).

From these figures it will be seen that such severe drought years as
1923-24, 1925-26, 1928- 29, 1931-32, 1932-33 will play au undoubted role in

911111111d‘r1ng any but the most drouo‘ht resistant species.

SUMMARY.

L. The distribution of R. appendiculatus has been given in terms of
political divisions as well as in terms of vegetational coverage.

R. R. appendiculatus is seen to be present in areas with a rainfall above
157 per annum, provided the bush or serub coverage is adequate; in areas
above 15" without bush the tick i is absent.

The brown tick present in the °° brokenveld ” of Fauresmith is
elther not a true R. appendiculatus, or it is a strain of R. appendiculatus
which has become drought resistant.

4. It is concluded that where farming conditions are favourable,
associated with the vestriction of movement of wild life, 2. appendiculatus
can he eradicated,

284



e
T : n
0 i — = =
- L
ON OF SOUTH AFRICA & o
",

27 O ._'.. / -
PARON] BRI e oo o addini e b .“._. “( 9
Duitrict Yetsrinary Officers Boumdsrien ... ........ e T 2

, X QU \ -
VEGETATION — > 4] i =
FOREST, s
Evergroen and detiduou Bush isd isb-trapicl feren _— ‘o @
Tamperste wrargreen lormm asasan (,,o =
Evergroen sciaraphplion. suss - 0‘ ? 5
PARKLAND. ¢ i l| o
! -
vetgrenn und decduout tree and bink - "
Sub-tropical evergreen amd deciduses tree 3nd thern [
foren —
Tharn coancry seann 5
GRASSLAND “0 ’a, -
Tall grust e LS > \ =
Short gra =T o \ %
Mueed gran oy L=
el
DESERT SHAUR 2
Tharn ecuntry ssd desert shiub e
Detert thrub —_—
Dasers wuceolems and- desers gran b A /\H‘-‘ Y
R oppesdacsiotun oo i :
Presant it A . s o
MU o i as [0} ‘-
Absent throughout whale "
o s nglan e &






