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4he Central Area. 

This area may briefly be described as the area bounded o n 

the West by the Vryburg, Christiana, Boshof, Jacobsdal, 

Fauresm!th and Ph111ppol1s dist:ricts, on the South and 

East by the districts of Trompsburg, Edenburg, Bloemfontein, 

Thaba 'Nchu, Senekal. Kroonstad and Klerksdorp, and on the 

North by the Ventersburg, L1•htenburg and Mafek1ng d1str1ots. 

The sand-veld. of the Eastern portions or Boshof and 

Hoopstad districts in the Orange Free State and the Southern 

portion of Wolmaransstad districts 1n the Transvaal may be 

regarded as the centre or nucleus of the area where the dis­

ease is most preva1ent. The 1ne1denee or the disease in this 

sand-veld area corresponds very closely with the distribution 

M.~t ot Cyntgtia pen1c1llata. A study of the rela map& clearly 

indicates this point. 

the North-Eas£!rn Area. 

Th1s area may be described as the one adjoining the 

Central area on t.he North-Eastern side by the districts of 

Heilbron, Potchefstroom and Krugersdorp L"'ld extending 

eastwards over the Brakpan, Bethal, M1ddelburg, Carolina, 

Standerton and Frankfort districts. 

l;pe Soy,thern gea. 

Apart from one centre on four adjoining farms with 

Swa.rtkops as the nucleus 1n the 1i1ddelburg (Cape) district, 

the infection occurs as isolated spots over the d1etr1ets of 

Cradoek, Kiddelburg, Me.raieburg, Hanover, De A&r, Britstown 

and Carnavon. 

The fentnaular Area. 

This 1s a small isolated area confined to the Cape 

Peninsula. Two eases, both in dogs, were discovered within 
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8 period of two months. There is unfortunately no history 

associated with these two outbreaks to indicate the source 

of the infection. Its origin, therefore. remains obscure, 

especially 1n view of the great distance trom known existing 

1ntect1on 1n wild animals. It 1s thought that Gene;!ita felt.Df 

may be responsible for these outbreaks, as Genetta abounds on 

the slopes of Table Mountain. 

the E xtnme ·Weswrn &ea •C'jlf""ualend . Wtst. 

This area. has recently become infected. An isolated 

ease occurred on the 18th August 1939 1n a Genet on the farm 

Self'd1nk in the Hay district,. 

The districts adJoining, and those 1n between, the areas 

described above must be regarded as suspected areas. 

The 1nc1dence ·of the disease follows the d1st.r1but1on 

ot ~~~.~1~ ~-n.~c~~\1. very closely. This 1a clearly shown 

by the faQt that the disease has never been found 1n the lime 

slopes of the Gaap Mountains. a range runn1ng through Taungs, 

E:arkly West and Herbert, West or and immediately .adjoining 

the sand,lield. The sharp decline 1n both the incidence rate 

of the disease and the population density of .9~!!t~s 1a in 

marked contrast to the gradual decrease to the eastward of 

the Central area of both the 1nc1clenee rate and the population 

density of Q~1.~t1~. 

(2) The . Qcgurrence or ;t,tp Dtseage 1n Centres gr bl&. 

As he.s been pointed out before, Snyma.n and Thdmas consider 

that although the disease is widespread over a large part of 

the country, 1t is restricted to more or lees well defined 

centres over the greater part of that area. 

On a large scale map, on which the boundaries of farms 

are marked, this becomes very evident. In order to illustrate 

this, a map of this description, showing the infected farms 1n 

the Vryburg district bas been prepared. See map III. 
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(1} The Dealesv1lle Centrf (2). · 

For easy reference to Table I and the relative map, the 

index number is given after the name of the infected centre. 

The infected mongooses discovered near Dealesv1lle were all 

found on the Southern portion of the Commonage. In the case 

of DoornrandJ1es and Kromspru.1t, although both cases of rabies 

occurred 1n oxen, there is, nevertheless, e. history ot a 

rabid mongoose in each or the two cases, and the paddocks 1n 

which these were found both adJoin that portion of the 

Dealesville commonage on which the infected Viverr1ds were 

found. It 1s also to be noticed, that the infection bad 'llean 

known to ex1at 1n that comparatively small area for five years 

without any further spread having been reported. 

( 11) The Groenplaas { 18) and Resida( 23 } Centres• 

The former 1n Frankfort and the latter 1n senekal 

district, are two very go·od examples of isolated centres ot 

smouldering rabies infection. In both instances the nearest 

known infection was some 35 - 40 miles distant, and both 

centres are situated 1n areas where the yellow mongoose 1s 

not very abundant. 

In the first mentioned centre a low ridge, on which 

isolated colonies of Oynict1s are found, passes over both the 

farms Groenplaas and Boomplaas. It 1s probable that the 

infection may exist on the ridge of hills only, as the 

valleys on both sides of the ridge consist mainly ot cultivated 

lands, where 9~!~t1s. 1f present, would appear 1n restricted 

numbers. In view or the tact_, .that no eases except the one in 

an ox, were reported subsequent to the death ot a European 

girl, 1n spite of the sensation created by her death from 

Hydrophobia following the bite of a Cyn1ctla, it may safely be 

concluded that th~isease may smoulder under such circumstances 

for a long time without being discovered. 
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(111) The Mara (28) Centre, 

Bloemfontein d1str1ct. From the history obtained on the first 

ease of rabies 1n this centre it is obv1aus that the disease 

has been smouldering there for a number of years. A very 

careful survey of the v1v1rr1d population was made, when the 

meeroat eradicat1on operations (to be described later) were 

undertaken. It was found/ that the two vle1a1 which pass over 

the area and which later Join, allowed the meereata which 

abounded there, to come in close association over the two 

tarms on which the outbreaks occurreet. see Sketch Map No. IY. 

( &v } Tl)e Tfonmsburg Fgcyg. 

Map No. v. The Trompsburg Commonage 1e divided into three 

gra.z1ng ca.mps, known as the cow, calf and refuse-camps, 

which are separated by wire tences only. A spruit, wh.1oh 1s 

dry for the greater part of the year, runs through all three 

camps. The colonies of the yellow mongoose are mainly along 

the valley in which the epru1t runs, except that portion of 

1 t which runs through the ca.lf'.:.camp. This interruption of 

the continuity of the occupation of the valley by the yellow 

mongoose 1s caused by the abattoirs, 1n the v1c1n1ty or which 

no colonies occur. Between the cow-camp and the calf-camp, 

is a large low lying platn in which the yellow mongoose, 

although 1t has been seen there, no colonies have been found. 

The plain and the abattoirs on one side and the village 

on the other side forms a barrier between the cow and calf 

camps wh1ch the yellow mongoose very seldom traverses. 

From the places marked on the map, where the diseased 

mongooses have been found, it is obvious that they have all 

originated from the cow-camp adjoining the town on the South. 

It is hardly conceivable/ that mad mongooses would wander 

through the town to be found on the other aide. One must 
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therefore accept the probability that the diseased meercats 

have not come from either the calf- or refuse ..aa.m.ps. 

Besides both camps are frequented by herd-boys and any infected 

mongoose would have come to their notice 1n the North, just 

as they have 1n the South. It is therefore accepted, that the 

infection is confined to the area immediately to the South of 

the town. 

From the above it is obvious, that rabies 1n the lesser 

carnivora may smoulder on a comparatively small area, three ~ 
miles square tor five years before spreading to adjoining ----·-------areas, and periods as long as 19 months have elapsed without 

another case occurring. 

(v) The SWart}topples (44) tocus. 111ddelburg (Ctptl. 

In view of the isolated number of outbreaks of rabies in 

the Southern area, it would not be unreasonable to conclude_, 

that where infected animals are discovered on four adjoining 

farms, that there 1s a oommo~ourc ~ of infection. It 1a also 

interesting to note that the disease occurred there 1n three 

different species of V1verr1ds. 

Gn) The Centres of Rabies ;Jnfect1on 1n the Vryburs Distr+ct ..s.. 

From the sketch map No. III which shows the infected 

farms fJound.ar1es in thick lines) 1n the Vryburg dlstriot, lt 

is clear that there are four infected areas. The first 

with M1ddelbult as centre, consists of t1ve farms, which are 

adJoun1ng and two farms a short, distance away. The disease 

occurred in the following order, a suspected case 1n an ox 

on England in 1926, Zaaiplaas 1930, Middelbult 1932, 

Crondale 193 3, Caledon ·1934, Ma1zef1eld 1936, and Skietpan 1n 

1938. The order 1n which the outbreaks occurred . shows the 

slow advancing character of the disease. It is difficult to 

Digitized by the University of Pretoria ,Library Services 2012



~ &~ ~ -/J/,t 
22 ~ ~ ;¢'. ~-f 
/~' 'I1~~j. ~~ _t 

~-~ p/,e.,.;r-;;:., a~~ I}( ~ 

understand that the disease s~pread from England, ~ ~ 
assuming that this farm forma the origin of the infection, to 

Zaa1plaas a.nd not to Maizef1el8. Similarly, that 1t should 

skip Sk1etpan to occur on Caledon and to appear t1ve years 

later only on Skietpan. 

The second centre is that formed with Lorenco, the 

oldest known infection. In this case there are four farms 

adjoining 1n which the infection baa been smouldering t.rom 

1926 to 1937, a period of almost eleven years, and 1n the 

case of the two adjo1n1Ilf( tarms, Massouwskop and Kromspru1t, 

for a period of six years. ~ ~ ~ ~ 
h-~~t:::; ~ iP-~ ~~-? 

The third centre consisting bf the two farms, Vryburg 

Commonage and Boston, may be considered as a separate infection. 

It is, however, possible that 1t 1s connected with Kromspru1t 

The fourth centre not shown on the map consists of two 

adjoining farms forty miles away from the nearest 1nfeeted 

area of Vryburg to~ 

( v3.1) Even w Hgopstad district, 

where the disease is widespread, it is possible to group 

infected farms together, so that definite centres of infection 

are formed. Two such centres viz. Tevrede(5) and Heatersrust (S) 

exis~n that area. In the former case four farms are adJoining~ 

The infection was discovered on three of the four farms 1n 

the same year, and six years later only on the fourth farm, I 
Rechtvaardig. ~ .. f:. =~~ ~ 

~~"'" .. ~r~ 
In the case ot the other centre, although the farms are 

not adjoining, the area in which they are situated is a 

triangle with sides approximately five miles long • 

(v111) It has been pointed out in the case 

of the infection on the Trompsburg Commonage, that the 

disease may exist 1n a comparatively small area. Further such 
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cases may be mentioned where infected meercate at different 

intervals have been round on the same tarm and even 1n the5A.hc-t.. 
fhe, 

local1 ty on a tarm. 

On the Edenburg Town Commonage '( See Map No Vt ) J..nf'ected 

C;yniqtes were found 1n April and August 1933 at the points 

marked X on the sketch map. In June 1939 a further 1nfeeted 

Cm1ctes was found on the same part of the Commonage at the 

point marked xr. 
On the farm Sunnyside near Bloemfontein outbreaks of 

rabies occurred on the 4th and. 21st of May and again 1n Julr 

of the same year. All these outbreaks occurred in an area 

w1 th a radius of less than half a mile. (See sketch Map VII) 

On the farm Ph111p 1n Hoopstad d1str1et an outbreak ot 

rab1es occurred 1n November 1937 1n an ox, ( See Map VIII) 

and on the 23rd or lla.y the following year a ra.b1d QmlcteS 

was found in the same camp, where the ox ball been grazing. 

More such oases can be quoted e. g. Beestekraal 1n Hoops tad 

district, ot the discover¥ ot the d1,sease on eomparativelJ 

small areas of approximately 11000 morgen ln ext.end.. These 

cases turther support the view that the disease occurs 1n 

restricted areas, 

( 3) Zh! Origin ot the Intec1f1on 1n, ,JT!fh QJtbrea.ks. 

In nearly every t.resh outbreak ot the disease the same 

question is raised: Wbat is the origin of the Infection? 

In the absence of any direct evidence, the only reply that 

can be g1 ven 1s that the disease bas always been there, but 

has remained undisc_overed. This reply is based on the 

presumption as has been shown above, that rabies may smoulder 

1n the lesser earn1vora in a j)Om.parat1vely small area for 

periods up to eleven years. {,~~t being dillcovered. Most 

of these isolated "fresh" . outbreaks should probably therefore 

not be considered as new11 started foci. but rather aa old 
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established 1nfect1ons that are being discovered. 

There are many outbreaks where a single 1nfected animal 

was found, and without any att.ampt at eradication, the disease 

has presumably disappeared. Areas where such sporadic out .. 

breaks have occurred should therefore be regartled as suspect 

until they can be proved otherwise. There are many instances 

where the disease has appeared recurrently after per1ods of 

up to eight years, . e.g. Trompsbu.rs Commonage, the farm 

England 1n the Vry'burg district, Cytergat ln the Wol.maransstad 

district where the first case that was definitely diagnosed as 

rabies came from. tt will be noted that the f1rst ease was 

diagnosed 1n two Eueopean boys bitten by a Cyn1ct1s 1n 1928• 

and only eight years later was another case recorded on the 

same farm 1n a dog. 

One often hears 1t related when dealing with sporadic 

outbreaks. that animals bebs.v1ng very strangely were seen 

there twenty or more years ago. For instance at Venters1/le1• 

Bloemfontein district an obviously rabid wild cat was said 

to have been discovered near the homestead 1n broad dayl2ght 

eome twenty years ago. This story 1s all the more 1ntere~st1ng 

as the nearest known 1nfeet1on is some 30 miles away. 

{ 4 ) 
4 

. The Spread of the DisetU.. 

It baa often been said that migratory animals will spread 

a.n infectious disease as fast and a.s far as they themselves 

can travel. Unfortunately very little is known about the 

migratory habits, if any, of the pr1nc1pal carriers• C:m1.ct1s 

and other species of Viverr1ds. The possibility, that such 

animals may be removed over long distances a.s pets, should not 

be over looked. The pet Surieata, wh1ch developed rabies in 

Carnavon in 1930, might easily have been the cause of an out, 

break in a different part of the country. Similarly the two 

pet 8ur1eatea, to be described later, that were moved to 
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Natal, where Sur1cates do not occur, might also have been the 

cause of an outbreak. 

Several cases are recorded 1n Table I where domestic 

animals, fortunately, cattle only, have been responsible for 

fresh outbreaks. In the case of N1euwebaby, Bosbof district, 

the ox was removed trom Middelpunt, a farm on which a suspected 

case ot rabies occurred 1n a domestic cat. 

In the outbreak 1n the donkey on the farm Waagpunt, 

Boshof district, the donkey was removed from the farm 

Lemoenplaas some 10 miles away, a. week before the onset of 

symptoms. A Similar movement or an infected ox took place 1n 

the outbreak at Kommandosdr1ft, Wolmaransstad d1str1ct. The 

outbreak listed as Goedgedacht, Yentersburg district actually 

occurred 1n an ox on an adJoining :farm where the oxen had 

been grazing. 

Owing to the long period of incubation tn rabies in some 

cases a period of six months or more, the possibility ot 

spreading the disease by movement of domestic animals is very 

real and may explain why the disease may at times take 

unexpecte41ng long Jumps. However apart from the few cases 

mentioned where animals were removed during the incubation 

period of the d1stase, 1t has been found that the disease 

spreads relatively slowly to adjoining areas in the wild 

carriers. 

(5) The Proba.b111tx ot a Seasonal Influenge 

on the Occurrence ot Rab1es. 

Thomas and Neitz (1933) at the termination of' the great 

drought ot that year. speculated on the influence the copious 

rains and floods that :followed the drought, would have on the 

incidence of rabies. It was thought,that as a result ot the 

abnormal floods that a large proportion of small w~ld animals 
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would be drowned and so lessen the incidence of rabies. 

The copius rains started 1n the middle of November only, 

and the anticipated decline 1n the incidence rate occurred 1n 

September of that year and therefore was not related to the rain. 

Schumann and Thompson ( 1934) 1n a study on South Afr1oan. 

Rainfall, Secular Variations and Agricultural aspects• divided 

the Union ot South Africa 1nto 32 districts, on a basis of the 

distribution of the average monthly rainfall, as well as on the 

topographJ ot the country. 

In their tables the rainfall 1s 1nd1cated as the per­

centage or the mean rainfall based on data ( 1n the case of 

districts No's ae and 3S) from 19:04 to 1933. 

Table ·Il gives the percentage and monthly average rairt..­

fall for the rainfall districts No's 28 and 30 as well as the 

average of the two combined, aa compiled from the tables given 

by Thompson and Schuman. 

The actual .-- summer rainfall expressed as percentage of the 
avera.g,_, fa)..l for Districts 28 and 30 

:tear Actual prec1pat1on Percentaminot1t~e11 
' 1 

avera.1e . · ua · a . . . 

1929 1930 "\ 
15.5 100% .. 15. 5) 

15.5 

1930 - 1931 17;~} lS.3 120;( 
19.2 

1931 - 1932 13.0} 13.1 86,C 
13.2 

1932 ... 1933 9.6} 10.2 &at: 
10.9 

1933 ... 1934 23·~} 22.0 144~ 
20.6 

1934 1935 " 17.4 114% - 16.0J 
18.8 

1935 - 1936 N!~j 18.4 120% 

1936 -193'1 10.~} 1a.s 119% 
19~5 

1937 - 1938 ll·~J 12.4 81% 
13.6 

1938 two S.5j 8.2 113% months 7.8 
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The average monthlJ J'alntall tor Rainfall 
D1atr1cta 28 and 30 calcolated n-om the 
aonthl1 percentage g1Yert bJ Thompson an4 
Schumann. 

fb,e a-Yerage annual rainfall being t .!lken •• 
te.ee antt 20·41 ror d18trlcta 28 an4 10 re­
apect1YelJ. 

Month. Percentage aontblJ .AYerage monthlJ" AYePage 1ft las .• 

J8ft. 

, . ..,. 
ttaroh 

Aprll .., 
Joe 

Jul.r 

Aq. 

8-ept. 

Oot.. ..... 
Dee. 

P•1D.tall of the aean mean Ra1nf&ll tn of 41et:rtota 
anmaal toP DlatP1ot• tfte. D1at;r1·••· 28 •Ad .JO c~ 

b1ne4. 

Ho. 28. Jo. JO. Jo. 28. lo. 30. 

1?•1 1 .. 1 2·81 a·aa •·11 

20•1 16•5 1··..0 S·S? 3•38 

18•1 11·0 2•9? a·:rr 1•11 

7·'1 , . ., l•J:O 1•58 l•fa 

$•5 •··1 •71 ·•84 •?8 

o.s 1•4 •16 •• ••• 
1•4 1•1 ••• •28 •24 

1·8 1•0 •as •41 •M 

2•4 4·1 •40 •84 ·• 
5·5 '1•2 •10 1•4'1 1•18 

••• 18·•0 1•50 2•41 1•9'1 

12-3 11•4 2•0'1 1•$3 •. ., 
Total 16•86 20•t3 18•85 
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From the boundaries of 'the ra.1nfall districts defined by 

Schumann and Thompson it was found that the Central Rabies 

Area as described very nearly coincides with rainfall district 

No. 30, and the greater portion of No. 28. The small areas of 

the other districts that are not included in the Central 

Rabies Area shows only a few isolated outbreaks. The rain­

fall for the nearest station was obtained for record purposes. 

The monthly rainfall for the Central Rabies Area was ob­

tained from the Meteorological office for the years 1929 to 

1938• The data of 22 stations were used in compiling the 

actual monthly rainfall 1n graph 1. 

Graph No. l shows for the Central Rabies Area 

(a) The average monthly rainfall. Table I! (a)~ i:R "p,eftti!:l!• 

(b_) The actual monthly pr$c1p1tation~ 

(c) The monthly number of outbreaks Of ·ra.b1es indicated 

1n Table III. 

Table Iti• 

Summatl Qf the Incidence of Rabies. 1929 .. Aug ~939. 

Year Jan Feb K Apr May Jun Jul Aug Sep Oet Nov Dec TOtal 

1929 1 1 • 2 2 • 3 2 1 1 13 

1930 1 2 2 """ ... - 3 2 10 

1931 1 1 1 1 - 1 - .. 5 

1932 - l 2 4 2 2 2 2 3 lB 

1933 • 3 2 3 1 4 6 6 - 1 2 • 27 

1934 2 - l l l .. l - 6 

1935 1 - 2 1 2 3 3 2 2 4 20 

1936 2 8 1 2 4 3 2 4 6 - 31 

1937 1 1 l 2 1 3 4 13 

1938 l ... 2 2 4 2 2 5 7 & 4 35 

1939 3 2 l - 5 2 4 6 lS 

I2!&J. 13 15 10 13 21 17 21 29 23 14 9 15 179 
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The Per1gAs during which the Incidence rate of 

.JI.M.es was Comparatively p.igl). 

Table V shows the periods in which the incidence rate or 
rabies was comparatively high. 

For the sake of comparing the periods contained in 

Table V with the seasonal precipitation, the periods have been 

divided according to the rainfall, into summer for the JIIOnths 

November to March; early winter May and June; mid-winter 

July and AugustJ late winter September and October. The 

month of April whieh marks the end of the rainy season and the 

beginning of winter is given as a separate period. 

The· months 6n which the 1nc1deDtt 
rat& of Rabies wa@ compara3«ate1x h16 

Summer April Early winter M1d winter late winter 

Dee.J"32 1933 June 1932 July 1929 Sept. 1930 

Feb. 1933 June 1933 July 1933 Sept. 1936 

Dec. 1935 May 1936 Aug. 1933 Sept. ~936 

Feb. 1936 May 1938 Aug. 1935 Sept. 1938 

Nov. 1937 Aug• 1936 Oet. JL938 

Dec. 1937 Aug. 1938 

Dec. 1938 4~ /fi 
8! '•li: 

T2:Ji.!;J. "' times onee 4 times 7 times 6 times 

. In comparing the data in Table V with the data 1n the 

graph, ~he following points are rather striking: 

< l) Earlv Winter. 

It will be noticed that an increase 1n the 1ncldence rate 

of rabies oec·u.rred four times during early winter. In three 

out oi' the four cases was the rainfall for the previous late 

summer months far below normal. May 1936 being the exception. 

( 2) Midw1ntet• 

the incidence rate of rabies increased aeaven times 

during midwinter. 
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(3) Late Winter. 

The increases 1n the incidence rate of the disease oc­

curred 1n each case before any rains had fallen. 

(4) Aprt .. 

The only time when an increase occurred during the month 

of April was 1n 1933, when an abnormally low rainfall was 

recorded for the previous summer. 

Thus to summarise, the incidence rate or rabies was 

comparatively high siXteen times when the precipitation 

was below normal tor the previous late summer months or 
before any rain had fallen. In the 17th case the rainfall 

for the previous summer was 20" above normal. 

The highest increase in the incidence rate occurred 

during 1933, la.te l936 and 1938., at times wl.len the veld was 

comparatively bare, especially in 1933 and 1938 when the 

previous summer rainfall was 32 and 19 per cent below normal. 

A photograph taken of the veld on the Vryburg Commonage on 

Novernber 15th, 1938 shows the barrenness or the veld during 

that period. 

(5) Summer ferlods. 

An increase in the incidence rate of rabies occurred 

seven times during the summer months. On these occaseions the 

climatic conditions were as followsa 

December •932. 

A little rain fell in the previous September but October 

and November being dry, the lit.tle rain 1n September had no 

influence on the veld. 

FebruarY 1933. 

The increase 1n the incidence rat.e cdl rabies during the 

summer coincided with one or the worst droughts known 1n 

the country. 

December 1935. 

The rainfall for the month was above the normal as well 

as that for the previous two months. So that the increase 
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occurre.,. at a time when the vegetat1on was well grown. 

Febryarx J,936. 

The same applies 1n this ease as in the previous one. 

N0vem:per 1937, 

The preceding two months were dry, when rain should have 

fallen normally. The veld as can be expected was bare and dry. 

Decem'ber 1937. 

The ra.1nfa.ll tor the previous two months was far below 

normal, and that tar the same month above no!'l'M.l. But at the 

time when the incidence rate of the d1eease reached its 

peak, the veld was st111 bare, as the copious rains resulted 

in dense vegetation only after three weeks. 

D§geJllbtr 1938. 

Al\hough some ra1n had fallen in October a. very severe 

frost occurred during the middle ot November, and December 

being st11l dry the veld was exceedingly bare, as will be 

seen from the photograph referred to above. 

Five out or the seven cases described above may be 

described as being dry or ver1 dryt resulting 1n very poor 

vegetation, and in two of these months severe droughts were 

recorded. 

In the remaining two months viz. December 1935 and 

Pebruary 1936 eoptous rains had fallen during the preceding 

months, so that tthe ve,ld was pract1eally overgrown and the 

vegetation tall. 

It will be seen from the above that the incidence rate 

ot rabies tends to increase during the winter and that when 

increases are recorded in summer they eo1noide with conditions 

of veld in which the vegetation 1s very short or almost absent. 

On twenty-one occasions out of twenty-four when a. compara­

tively high incidence rat.e or rabies was recorded it coincided 

with periods when the vegetation was short or no vegetation 

existed• and on three OCC'$SSiona only occurred when the gra.ss 
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