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'l'he majority of colonies 11·as located a long the two vleis running 
on either side of the station, one through Ems, ,,, aaikraal , etc. , and 
the other along the boundaries of t hese farms, im·olving J acobusgeluk 
and Sannah spost farm. Further colonies \Yere loea ted on Valle, 
Rust-en-Vrecle and Bourdillon along the ri1·er, and at th e foot of 
the lo1Y ridges. At \ iVoonhuis, Goupond and R ampa11i ''he1·e soil 
erosion was preval-ent, and on the h illock st retching to1Yan~ ~; the 
station , only a few colonies existed on the hillock bet11·epn the t1Yo 
Yleis and on the hillock on :Meyersgeluk, Ba<len , a nd liTOllldraai. 

H ence the infection " ·as considered to be among the meercats 
that stayed along the Modeler River, and th e t"·o vleis referred to 
above, involving the whole are indicated on the sketch m ap. 

Table 7 is a summary of th e " ·ork don e in this ar ea. 

' i 
i \ 

1\ 
\ 

_, 

:\1ap No . l. 

' i 

Skeleton Map of the U nion of South Afr ica. showing : -

' ·, 
i 
I 

\ 

(a) Indiv idual "farms on 1Yl1ich i n fect ion ha s been pro1·ed to occur hetll"een 
1928-39. ' Vhether one case of rab ies or several ha ve occurred during 
t h a t period. th e farm is represented by one dot only . 

(b) The estimated population den sit_,. of Oyn ictis . The dark central area 
r_epresents nn estimated de nsity of one p er te1~ morgen or less. t h e 
h g hter shades of one p er 10-20 or mor e morgen, a n d finall y l pe r 50 
or more morgen . Note the locali sed areas a nd the frequen ('y of 
outbreah:s corresponding 11·ith t he den sit y of Uynict'is. 
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STUDY AND CONTROL OF THE VECTORS OF RABIES . 

Map No.2. 

SKETCH-MAP OF MARAH \\' AAIKRAAL AREA. 

Hefennce :-

Vleis, showing where the majority of meercat colon,ies were located. 

X Points where r abid animals were found and suspected cases occurred. 
I, II , etc. Represent the sections treated in sequence. 

Meercats were exterminated over the " ·hole area. 
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STUDY AK l> CONTROL OF THE VECTORS OJ:' H.IUlES . 1'. S. SSY~L~S . 

'l'ABLE 7. 
DestJ'uct'ion of Meenats on ilfarah-Tiflaaikraal Area. Bloemfont ein. 

Number of Number of Traps Number of Number of Tmps Number of Colonies open I Number of Trars I Number of Colonies open at fimd I 
:\fumber Colonies Set and Result. Colonies Set and l~esul t. at Periodic Visits. Set and Result. Inspection of whole Area. 

:\To. of 
Date. of Open Open on 

-----· Section . Colonies on day 2nd day 
Number of Gassed. following Traps Meercats following Traps Meercats 

I 

Date Colonies Traps Meercats 
Number. Colonies Burrows Meercats 

Gassing. 8et. Caught. Gassing. Set. Caught. Gassed. 
Open. Set. Caught. 

I 
Opened. Opened. Caught. 

I I 

I 
I 

1. ... . . ...... ll /2/:~!J 12 - I 13 

I 

!) - - - - - -~ - -~ - - -

Tl ............ 13/2/:~!J 18 7 I:l !) - I - -- lith 6 9 8 - - - -

I III .... . ....... 14/ 2/ 39 ! 5 10 II 10 6 u 8 lith 3 - - I - - - -

I 
I 

I\' ... .. . ... ... 15/2/:~9 5 2 3 2 - - - lIth and 13th 3 5 + I - - - -
I 

\' .. .... . .. .. . 16/ 2/ 39 ;) 2 :l I :z ;{ ] 13th 1 1 1 - - - -
I 

\'I. . ......... . 17/2/3!) 4 0 () - 0 0 - 17th 0 - - - - - -

VH . .... ....... J 8/ 2f:l9 -- 2 2 1 - - - 11th-16th 7 12 I - - - -

VIII ....... ..... 20/ 2/ 39 7 - - - 3 4 3 11th- 16th 15 29 7 - - - -
21 / 2/ 3() - 1 l 1 - - - 13th- 16th 20 50 17 - - - -

IX .. .... ...... 22/ 2/ 39 17 - - - - - - 13th-17th 19 43 10 - - - -
23/ 2/ 39 1:3 5 22 0 - - ·- 13th-20th 17 40 7 - - - -
24/ 2/ 39 15 3 4 0 - -- -~ 17th-22nd 14 50 48 - - - -

X .... .... .. .. 25/ 2/ 3!) II :1 7 0 - - - 22nd 10 36 12 - - - -

XI. .......... . 27/ 2/ 39 10 - - - 8 34 0 22nd-24th 14 47 10 - - - -
28/ 2/ 39 7 7 36 18 - - - 22nd-25th 14 47 0 - - - -

1/ 3/ 39 - 4 24 0 4 24 3 22nd- 27th 19 46 35 - - - -
2/ 3/ 39 - - (40 35) 4 24 3 - - - - Traps set at co lonies be fore gassing. 
3/ 3/ 39 10 - - - - - ·- 22ud- 28th 8 46 28 - - - -
4/ 3/ 39 4 u 0 - - - - 25th-28th 7 46 8 - - - -
6/ 3/ 39 -- - 0 - 3 7 () - - - - - - - -

XIII. ... .. ...... 7/ 3/ 39 3 - - - I - - - 28th- 4th 2 15 7 - - - -

XIV .... ... .. . .. 8/ 3/ :3 !1 6 0 - - - - - 28th- 4th 2 10 2 - - - -

XV ........ . .. . 9/3/ 39 12 3 :3 - - - -~ - - - - - - - -
10/ 3/ ::!9 6 6 19 - 3 3 :l - - - - - - - -

XVl. ..... ...... ll / 3/ 39 3 0 - - 6 l!J ll - - - - - - - -

XII .... . .. ..... 13/ 3/ 39 - I - - I 1 2 0 - - - - - - - -
14/ 3/ 39 7 - - - - - - 8th-11th 8 18 7 - - I - -
15/ 3/ :l9 6 0 - - - - -- 8th-lith 4 12 2 - - - -

XV . . . .. . .. . . .. 16/ 3/ 39 !) 3 12 8 l 2 () - - - - - - - -
17/ 3/ 39 8 3 8 \ 3 3 5 il - - - - - -\ - -
18/ 3/39 3 0 - - - - -- 14th-16th 5 23 4 - - - -
20/ 3/ 39 - - - - - --- -~ - - - - III, XV and XI. ..... 34 114 34 
21 / 3/ 39 - - - - - - - - - - - -- III, XI, V and XIII. . 

I 
37 120 33 

22/ 3/ 39 - --- - - - - -- I - - - - XI, XIII and VI. .... 24 104 

I 

38 
23/ 3/ 39 - -- - - - - - - - - - IV, V, XI and I. ..... 24 115 29 
24/ 3/ 39 - -- - - - - - -~ - - - -- VIII, VII and X .. . .. . 25 124 45 
25/ 3/ 39 - - - - - - -- - -

I 
- - VI, VIII, XIII and V HI 19 lOS 17 

27/ 3/ 39 ~- -- - - - - - ·-·- - - - -- XVI, XIV and XV . . 7 46 

I 

10 

I 
-

I 
210 

I 
62 221 97 40 112 32 - 198 I 585 218 170 731 206 

---
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Remmks. 

(a) At the outset it must be stated that. this was the first time 
such a large area had been treated, and coupled with the inexperience 
of the gassing squad, labour shortage (only two boys being employed 
on some days), the work "·as carried out under difficult circum· 
stauces. 

Co) From the number of coloniet> fouud reopened at the final 
inspection, i.e. from the 20th to the 27th, and the number of meercats 
t rapped during that period, the results of the gassing and subse­
quent trapping appear to be disappointing. 

(c) That out of 210 colonies, 62 were found reopened on the 
day following the gassing and 39 ou the second day, and 63 and ol 
meer cats trapped respectively indicate that the gassing was not a~> 
effective as c.;ould have been expected. The conclitiom; mentioned 
under (a) and the wet ground were responsible for this. 

(cl) lu a great many instances birds were trapped at warrens 
which were found reopened. 'l'hese were later identified as 
Myrmecocicltla jo1'7nicivom, or the Anteating Chat. Dr. Austin 
Roberts of the 'l'ransYaal Museum, who kindly identified these birds, 
added the following . description of their h abits: " This is /urely 
a South Ahican species, occurring in open ground, and have 
procured them eYen as far north as N gamilancl and Ondonga districts 
in S.vV.A. It feeds on insects, ancl nests and roosts in burrows and 
in the roofs of burrows made by an tbears and meercats, so that 
its being trapped in the way you mention is not unexpected ". 

This bird's habit of reopening warrens that have been- ::gassed 
and closed somewhat confused the issue , in that in many instances 
warrens that h ad been opened by ·them were attributed :to the work 
of meercats. 

(e) The trapping during the last seven days greatly , ~educed 
the number of meercats in the area. A final inspection was made 
in the areas where the majority of the colonies was locat~d, i.e. 
along the Modeler River, t h e two vleis, and the hillock on vVoori,huis 
and Klipkraal, the vicinity of Sannaspost Station. In all , only 
two Geosciu1·vs were seen, and seven or eight colonies were •found 
open. 

All this indicates i.hai. the number of meercats on the farm 
"·as reduced to an almost negligible amount. 

(2) 'l'AFELI<OP- STERI\FONTEIN : BLOEMFONTEIN DISTRICT. 

29.5.39-8.7.39. 

Outbreaks of rabies in Cynictis occurred at Tafelkop on 8.10.38, 
and at Sterkfontein on 9.12.38. On the latter farm mongooses 
behaving strangely were seen for some time prior to the outbreak. 
The localities where the infected mongooses were discovered are 
about 9 miles apart. 
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STUDY AND CONTROL OF THE VECTORS OF RADI Et; . 

The Description of the Area. 

(Refer to Map No. 3.)-This centre is situated in the South­
western part of the Bloemfontein district on the Fauresmi th border. 
The area is marked by a loose r<Lnge of high hil[s running from 
north to south. The anitude of the highest point, Tafelkop, i s 
5,312 ft., while the altituo e of the plains is only 4,500 ft. Small 
ridges of stone kopj es are scattered over the farms Deelgenoot, 
Verona, Palmira, Fortuin , Mara, etc. Situated on Sterkfontein-is a 
la:ge d_ry pal?-, int_o _whi?h leads a shallow vlei. _ risin.~ ou TafelkoiJ , 
With tnbutanes ongmatmg from t he range of }ugh lu lls. 

Map No. 3. 

TAFBJ,KOP-S 'l'F.H.Kl''O:>'TEI:\ : Br.OE1fFO:\TF.l:\ DIS'l'!UCT. 

He/eTence :·-

I , II, III, etc., indicate subsections to which r eference is m ade in the text. 

~~~~~~~- Indicate area "·here carcases of meercats were found. 
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P. S. SNYMAN. 

On inspection, colonies we1·e found along the vlei and &'\:tending 
upwards to the foot of the high hills, and along the scattered kopjes 
on the western part of the area. The infection was considered to 
extend from Tafelkop to Sterkfontein along the vlei, and outwards 
towards the hills. Extermination of the meercats was, therefore, 
undertaken over the area on the east of the rang-e of high hills from 
Mooiuitzicht to Sterkfontein, up to the scattered hills on Deelgenoot, 
Verona, Palmira, Fortuin, Mara. The area was approximately 
18,600 morgen in extent. 

Results. 

See 'l'able 8. 

R emarks. 

'fhe results on the whole seem very satisfactory. 

(a) Out of a total of 1,591 meercat colonies treated, only 71 
were found reopened on the day following gassing and 34 on the 
second day. This indicates that gassing is the most effective means 
of killing the majority of the meercats, especially in view of the 
fact that only 57 and 46 meercats were trapped on the two days 
following the gassing. 

(b) 605 Co'lonies were found reopened at subsequent visits, i .. e 
less than hal£ of the colonies treated. For the first 25 days a record 
was unfortunately not kept of the number of colonies visited at the 
periodic inspections. During the 69 days on which this record 
was kept, 3,954 visits to colonies were made, which shows that each 
colony, besides the inspection on the day subsequent to the gassing 
and the second day thereafter, was inspected at least a further three 
times. 

(c) The success obtained iu reducing the number of meercats is 
clearly shown in that, during the final inspections of the colonies, 
when almost hal£ of the 1,591 colonies were visited, only 104 colonies 
were found reopened, at which only 23 Cynictis, 3 Suricata and 
43 Geosciurus were trapped . 

(d) As in the case of the previous area, a considerable number 
of birds (the total being 222 for the '"hol e area) , and 90 mice and 
rats were trapped. These birds and small rodents are, therefore, 
responsible for the reopening of a large number of warrens, ancl they 
should be regarded as an important modifying factor when the 
number of colonies found reopened, at the subsequent and final 
inspections, is taken as a measure of the amount of success attaine1l. 

(e) An important fact, to which little significance has been 
attached, is the number of carcases of all three species of meercats 
in various stages of decomposition that have been found on the 
infected areas, at colonies or in close vicinity to them. The localities 
in which these were found in the Tafelkop-Sterkfontein area rouse 
suspicion that these animals died of rabies, and the presence or 
absence of such rarcases ma:v be an incliration of the extent of thr 
infection. · 
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:-:TUDY A~.IJ.C.Ul"TROL OF THE \ ' ECTORS OJ:" RABIES. 

Carcases of meercats were found on the folilowing points marked 
on the map: in areas VIII, IV, IX, V and XV, eleven of Cynictis 
and one of GeosciuTus,· while in areas XXI, XXIII, XXII, and 
XXIV, twelve of Cynicti:; and two of Geosciurus. Yet none was 
found in the other areas. It may be assumed, t herefore, that twu 
distinct centres of infection were present in this area, coinciding with 
the places where the infected animals were actually found. · 

~3) SuNNYSIDE: BLoEMFON'l'EIN DrsTRICT, 13TH To 29TH JuLY, 1939 . 

On 4th May, 1939, an outb1·eak of rabies was diagnosed in a cow, 
which grazed in the camp marked No. III on the sketch, and on the 
21st of the same month a rabid Cynictis ,,·as found in the same camp 
at the spot marked "·y Cyn ". 

Desc1:iption of Area. 

(Refer to Map No. 4.) The farm Sunnyside, situated about three 
miles from Bloemfontein, is bounded on the west and north-west by 
small holdings of 5 to 10 morgen each in extent. The watermain 
for Blot>mfontein water-supply from the Modeler UiYer nms over the 
farm. The farm Vaa1bank Suid adjoins Sunnyside on the north. 
A dry spruit arising on Bloemsig run s through Camp III on Sunny­
side anrl t hrough Vaalbank Suirl. To the eas.t of the spruit the 
country is very level , while on t he west the l::tnd is higher and stony 
ridges are found. 

Location of 11leercat Colonies·. 

011 t' was struck by the number of ~·an· ens in the loose soil, w hicl~ 
covered the \Yater-main. Groups of 'IYa rrens, which could hardly 
be .termed l:olonies, existed every fe,,· yards. The warrens swarmed 
'l'l·ith Cynictis. On one oc<.;asion. while motoring along the main 011 

the fannSunnysid!=l, 11 ()ynict is were s.een escaping into the warrens. 
Coloriief' were also frequent along the dry spruit and especially on 
the higher ground to ihe " ·est on Vaalbank Suid. But none was 
found on the plots, and only scattered ones on the rest of Sunnyside 
and Vaalbank. 

On accoui1t of the fact of the infected cow being in Camp III 
and that a rabid Cynictis was found -near the water main, it was 
considered that the infection existed in the meercats along the main 
and those in Camp III, and possibly amongst those on the· hillock 
on Vaalbank Suid to the west of the spruit . The localities where a 
further rabid Cy1~ictis a"nd the carcases of m eercats were found, to 
some extent Slipported our assumption of the extent of the infection. 

During the gassing operations an· infected Cynictis was found 
at the suot " Z Cyn ". and eleven c·arcases of Cynictis in 'areas 
II and III all near the water mai:n, -while those of four Cyniclis and 
of one GeosciurU$ were found in area IV along the dry sloot and to 
the west of it. · 
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;o;TLTUY . l~.ll COK'l'IWL 01' THE VECTORS 01:' RAlHES. 

'l'. IBLE 8 ( co·nt·in ucd) . 
- -- ====-===--= -----'============--== 

I 

I Number of Colonies 
open on day 

following Gas~in !!. 
XumiJer of Trap,; 
Fict and Result. 

~umber of Colonies 
open on 2nd day 
follo"·ine; Ga<Jsinl!. 

f Traps Number o 
Set vncl 1 

~umber of Colonies open on 

Xo. oi Section. Dntc. 

X XLI. 6; 6 39 
7 '6/39 
8/ 6/ 39 
9/ 6/ 3\J I 

10/ 6/ 39 
12/ 6/ 39 

XX.lJl ......... . 13/ 6/ 39 
I4/ 6/ 30 
15/ 6/ 30 
I6/ 6/ 39 
17/ 6/ 3!l 
I9/ 6/ 30 
20/6/39 

XX[\· ......... . 2I / 6/ 39 
22/ 6/ 30 
23/ 6/ 39 
24/ 6/ 39 
26/ 6/ 39 
27 / 6/ 39 
28/ 6/ 30 
29/6/39 
30/ 6/ 39 

1/ 7/ 30 
3/ 7/ 39 
4/7/39 
5/ 7/ 39 

Number 
of 

Colonie,; 
Gassed. Number of 

Colonies. 

28 0 
±2 l 
10 2 
:33 0 
12 2 
24 
30 l 
22 0 
:24 j 

22 0 
15 () 

20 
23 1 
:36 () 

:)6 I 
42 1 

0 
29 
:33 ± 
30 0 
32 0 
27 () 

21 0 
±3 
23 () 

0 

I,591 71 

Date. 

,j I , IV, 
6 I, IV, 

Number .,£ ::\ umberof 
\\'a rrcn>. Traps. 

' -----

•> :2 .) 

:3 () 

() 

1 

H 7 

166 126 

A :·eas Visited. 

---- -

:\Ieercat,; 
Caught. 

1 
0 

() 

() 

I 

+ 

57 

IX .... .. ... . ... . . . . . . . . . . . . . . . .. 
[X, XXL .... . ............. .. ... 

Number of 
Colonies. 

6 

34 

Number of 
Warrens. 

20 

I63 

N·un1ber oi 
Traps. 

17 

9 

127 

(5) FINAL lNSI'ECTIOX. 

~esnlt. 

Number of 
lYJeercats 
Caught. 

!J 

2 

46 

Number of Number of Number of NunlJer of 
Colonies Colonies Warrens Tups Results . 
Visited. Open. Open. Slt. 

159 31 85 77 27 
202 16 90 89 19 

I 
I 
I 

Periodic IMpection s. 

Number of Number of 
D~tte Colom· 

Colonies Colonies Gassed . Inspected. Open. 

29th- 3rd (63) 6 
1st-- 5th (61) [j 

1st- 6th (51) 6 
2nd- 7th (69) 6 
lOth- 6th (42) 6 
4th- 9th (63) 7 
5th- lOth (58) 8 
6th-12th (61) 8 
6th-13th (57) lO 
9th-14th (52) 18 
9th-15th (52) 18 

10th- 15th .5(1) :l 
10th- 17th (42) 6 
12th- 19th (63) ll 
.13th- 20th (62) .) 

J 6th-22nd (52) 9 
I3th-22ncl (33) 9 
22nd-24th (51) I9 
22nd-24th (60) 7 
23rd-26th (64) 7 
23rd-27th (82) 8 
24th-28th (63) 2 
24th-28th (33) 2 
27th-30th (64) 7 
26th- Ist (52) 13 

_I (3,954) 605 

' SPECIES. 

I I 
I I Cynictis. S~tricata. Geosciurus. 

I I 

5 1 :21 
IO - 8 

7 \' ,XI\', XVII, XXII, XV I, XXI\·, XXII 217 3± 105 89 20 6 2 ll 
8 VI, VIJ, VIII, X .. .. . ....... . ......... 133 23 98 73 7 2 0 3 

701 104 378 ~28 73 23 3 43 
I 

SUM.;)LARY OF ANIMALS 'l'RAPPED. )l"uMJER OF ANIMALS A)!O Hrnns TRAPPED. 
Cynictis........ . . . . . . . . . . . . . . . . . . . 384 ::\iice '.nd rats. . . . . . . . . . . . . . . . . . . . 90 
Geosciurus . . . . . . . . . . . . . . . . . . . . . . . 648 Birds...... ............. . ... .. .. . 220 
Suricata. . . . . . . . . . . . . . . . . . . . . . . . . . 1.19 
Felis spp.. .. . . .. .. ... . . ... . .. ... 4 
Ictonyx.. . .... . .. ................ 32 
Jackals.... .. .. . .. .. . ....... .. . .. 4 

. 1,191 

lll- 112 

Warren s 
Open. 

----

27 
15 
21 
10 
lO 
34 
:2:) 
2+ 
26 
:!9 
:m 
J:5 
:28 
.38 
15 
20 
20 
-±:3 
21 
17 
:22 
12 
10 
23 

I 
39 

3,335 _J 
- = 

-

Other 
Animals. 

-
1 
1 
2 

4 

.. 

P. S. SSY~l.\S . 

~umber of Trap" 
Bet and R ('"ult. 

Number of 
Trap,. 

25 
13 
21 
JO 
10 
:30 
24 
23 
23 
32 
:32 
.13 
26 
37 
13 
18 
18 
:~8 
20 
17 
22 
lO 
10 
22 
:n 

)fumbe1· of 
~leercats 
C>tught. 

17 
12 

:~ 
J(l 

:-> 
a 

H 
14 
]4 

:21 
Jl. 

() 

9 
18 
11 
ll 
6 
9 

15 
10 
15 
10 
10 

4 
18 

2,602 ='= 1,017 
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;,iTtJHY .L~U COKTlWL 01' THE VECTORS Of' RAlHES. 

);"o. of ficction. 

X..\.lL ... .. .. .. 

XX:lll .... ..... . 

XXI\· ...... ... . 

Dntc. 

6/ 6; :39 
7/ 6/ :39 
8/ 6/ 39 
9/ 6/ 3!) 

10/ 6/ 39 
12/ 6/ 39 
13/ 6/ 39 
14/ 6/ 39 I 
15/ 6/ 39 
16/ 6/ 39 
17/ 6/ 30 
19/6/30 
20/ 6/:39 
21/ 6/ 39 
22/ 6/ 39 
23/ 6/ 39 
24/ 6/ 39 
26/ 6/ 39 
27/ 6/ 39 
28/ 6/ 39 
:29/6/39 
30/ 6/39 

Number 
of 

Colonies 
G"'ssed. 

28 
42 
19 
33 
12 
24 
30 
22 
24 
22 
15 
20 
23 
:{6 
86 
42 

29 
il3 
30 
32 

Number of Colonies 
open on day 

fol lowing Gae•in (( . 
)/umber of Traps 
Set and Result. 

)/umber of I Nu_mLer o f ..\.umber of 
Colonies. \\ a iTCn>. Traps. 

' 

0 
1 
2 
0 
2 

l 
0 
l 
0 
0 

1 
() 

1 
1 
0 

---·-----

•> 
·) 

:{ 

:2 

() 

() 

l 

.\leercats 
Caught. 

1 
0 

0 

() 

1 

'l'ABLE 8 (con tin uecl) . 

)/umber of Colonies 
open on 2nd day 
followin!S Ga.ssing. 

Number of Trap; 

)/umber of 
Colonies. 

Number of 
Warrens. 

Set and 

Nun1ber of 
Traps. 

Hes'llt. 

Number of 
Meercats 
Caught. 

I 
I 
I 

~umber of Colonies open on 
Periodic 

Number of Date Colom· 
Colonies Gassed. Inspected. 

29th- 3rd (63) 
1st- 5th (61) 
1st- 6th (51) 
2nd- 7th (69) 
LOth- 6th (42) 
4th- 9th (63) 
5th-10th (58) 
6th-12th (61) 
6th-13th (57) 
9th-14th (52) 
9th-15th (52) 

Inspections. 

Number of 
Colonies 

Open. 

6 
5 
6 
6 
6 
7 
8 
8 

10 
18 
IS 

6 20 17 !J 10th- 15th 5(1) 3 
6 10th- 17th (42) 

12th- 19th (63) 
J 3th- 20tL (62) 
J 6th-22nd (52) 
13th-22nd (33) 

ll 
5 
9 
9 

19 22nd-24th (51) 
± H 7 4 22nd-24th (60) I 
0 23rd-26th (64) 

I 0 23rd-27th (82) 

7 
7 
8 
2 
2 

Warrens 
Open. 

---

P. S. SSY~L\S. 

~umber of Trap., 
Bet and Result. 

)! umber of Number of 
l.1eercats Traps. 

-- -

Caught. 

l7 
12 
3 

J() 

s 
:J 

11 
14 
14 
21 
Jl 

() 

9 
18 
11 
11 

6 
9 

15 
10 
15 
10 
10 1/ 7/ 39 

:3/ 7/ 39 
4/7/ 39 
5/ 7/ 39 

27 
15 
21 
10 
10 
:14 
26 
2± 
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(5j FINAL lNSl'ECTIOX. 
- -

NunlJer of I SPECIES. 

I 

Number of Number of Number of ---- -Date. Aceas Visited. Colonies Colonies Warrens Tups Results . 

I I 
I Other Visited. Open. Open. S lt. I Cynictis. Suricata. Geosciurus. 

I I Animals. 
--

.j I , IV, IX ............ . . ... . .... . ....... 159 31 85 77 27 5 1 21 -
6 I , IV, IX, XXI. .................. .. ... 202 16 90 89 19 10 - 8 1 
7 \', XI\', XVII, XXII, XV I , XXI\', XXII 217 34 105 89 20 6 2 11 1 
8 VI, VIJ, VIII, X ...................... 133 23 98 73 7 2 0 3 2 

701 104 378 ~28 73 23 3 43 4 
f 

.. 

SUMMARY 0~' ANIMALS TRAPPED. NU~1l ER OF ANIMALS AND lliRDS TRAPPED. 
Cynictis........ .. ................. 384 }1ice ;.nd rats. . . . . . . . . . . . . . . . . . . . 90 
Geosciurus. . . . . . . . . . . . . . . . . . . . . . . 648 Birds.................. . . . . . . . . . . 220 
Suricata........ .... .. ... . . ... .. .. 119 
Felis spp. . . . . ...... . .. ...... .. .. 4 
Ictonyx....... . ................ . . 32 
Jackals.......... . . .. .. ..... . . ... 4 

. 1,191 

111.- 11.2 111-112b

111-112a
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P. S. SNYMAN . 

The area. mapped out to be treated, was the whole of Sunnyside, 
the portions of Roodewal and Vallambrosa which adjoin Sunnyside 
and that portion of Vaalb.ank Suicl on which the infection was t hought 
to exist. The area treated is marked by a broken line on the sketch . 

lleference :-

X Cow 

y & z 
r, rr 

14 

Map No.4. 

SUNNYSIDE ; BLOEMFONTEIN DISTRICT. 

A•ea approx . 4 ,'t00 mor~en . 

Shows a rea m which meercats were er adicated. 

Position where infected cow was fou nd. 

Position where infected yellow mongooses were found. 

Indicate sections into which the a rea was divided for purposes of 
gassing. 
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STUD-Y·'AND CONTROl. OF THE VECTORS OF RADIES. 

Results. 

See Table 9. 

Remarks. 

<1) Out of the 429 colonies gassed, fourteen were found upon 
the following day. 

(2) As the area was comparatively small, the colonies in the 
area, which were considered actu:tlly infeeted, were visited at least 
three times subsequent to the third day after gassing. 

(4) EnENBURG CoMMONAGE. 

The following outbreaks of rabies have occurred on the Eclenburg· 
Commonage. In April and August, 1933, the disease was diagnosed 
in two Cynictis fol1nd at the points marked X on the sketch map of 
the Comriwnage. In June, 1939; a further case occurred in a Cynictis 
at the point marked XI, and a week la ter another suspected case in a 
Cynictis occurred in the same spot. 

Description of A rea. 

(Refer to Map No. 5.) The area treated consisted mainly of 
Karroo-bush coveripg the fairly flat country; in Area I a low ridge 
o:£ hills extends from north to south, while in Area II an isolated 
koppie exists. Two vleis traversed this area, in which colonies were 
plentiful. The limits of the infection were considered to be along 
the two vleis, as the hillocks on either side contained only a few 
colonies which were widespread over the area. The carcases found 
in the veld confirmed this. Carcases of two Cynict£s and one Geos-­
ciurus were found in Area II, while in Area IV, those of a Cynictis 
and a Suricata were found. 

Results. 

The results are summarized in Table 10. 

Remarks. 

The results invite little comment, as they are practically the 
same as those of the areas done previously. Three weeks later a 
second visit was paid to this area to determine to what extent immi­
gration of meercats to the a rea had taken place . The whole area 
was gone over twice during two successive days, and traps ''\v·ere · ket 
at all warrens. that were found to have been re-opened. 

The results of the· trapping were as follows: 2i 7 colonies were 
visited, of which. 60 were found re-opened, a·nd 160 warrens had 
l;Jeen cleaned by animals. 71 meercats were trapped: Cynictis 36, 
Geos'ciU1'WS 21, SuTicata 15, l ctonyx 4, Pedes ca.ffer 1,. ana Anteating 
Chats 7. 
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1' . S. S.NYMAN. 

'l'hese results show that iu11uigration of meercats, once an area 
has been cleaned o£ them, rloes not .take place very rapidly to such an 
area, from which, it may further be con cluded, that it is possible to 
keep such an area free £rom meercats by trapping 011ly. 

Map No.5. 

EDENBURGH C0:!1MO:"\AGE. 

lle/eren ce :-

x x Points where in fect ed Cyn ictis were loca.ted in 1933. 

Xl Points ~vhere infected Cynic:tis were located in 1939. 

M Approximate position of meercat carcases. 
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STUDY AND CONTROL OF THE VECTORS OF HAlllES . 

(5) TROMPSBURG CoMMONAGE. 

Description of A 1'ea. 
(Refer to llfap No . 6.) This area includes the whole of the 

Commonage, and the farms S1 es Bona and Middelfontein. The area 
r.onsists of semi-karroo veld, with isolated low hill-ranges and kopjes. 
The sprui t runn i o g from South to North through the area is very 
shallow and bro<1deos out into vleis, especially near the southern 
boun clary. vV eirs aeross the spruit result in water pools, existing 
almost throughout the year. 

E xtent of the Infection. 

No less than eight cases of rabies had been diagnosed in Viverrids 
on the commonage from June, 1932, to July, 1939. 'rhe rabid 
animals " ere all found in an area, two miles square, on the southern 
side of the village. An infected Genet at Spes Bona >vas found near 
the commonage boundary. The infection was considered to extend 
amongst the Viverrids on the southern half of the Commonag·e, and 
probably on tho e portions of the farms Spes Bona and Middelfontein 
adjoining the Commonage. 

In 1937 a careful sul"Vey was made of the infected portion of the 
Commonage. The positions of the larger colonies and groups of 
co1lonies were recorded on a sketch-map, to assist in recording the 
results of extermination experiments. 

'l'he object of the experiment was to determine to "hat extent 
gassing alone was successful. At tl1e conclusion of the experiments, 
it was considered that all the meercats had been exterminated except 
a few, which took refuge in the kopj es. As a further case of rabies 
occurred in July 1939, th e experiment must be considered as having 
been unsuccessful. 

\Vhen the area was traversed in the recent attempt to eraclicate 
the meercats, a considerable number of colonies was still found 
closed and many which had been reopened were unoccupied. 

It is therefore, essentia'l , before any measure of succesR in eradi­
cating rabies in an infected area can be obtained, that all meercats 
in such an area should be exterminated. 

R esults. 
The Results are summaril'led in Table 11 . 

Remarlcs . 

(a) The carcases of dea d animals were found as follows: ln 
.\.rea II that of a Cynict·is, and those of a Suricata and fou1 
Geosciu1'1ts in Area V. 

(b) 2G6 Colonies \Yere fumigated, and .of these 17 were fouud 
reopened within two days of the gassing, ] 1 meercats being tr::tpped 
in them. 

(c) Each colony was inspected at least 8 times during the 19 Jay~:>. 
(d) During the final inspection the Areas Nos . I, II and III. 

marked as A on the summary, considered to be the centre of the infec­
tion, were very carefuilly inspected. The results of the· last fom 
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121-122b



121-122c121-122a

121-122b

(cont.)



121-122b

121-122c

Table 11 (cont.)



P. S. SNYMAN. 

days' inspection, when 159 colonies were visited (of which a few only 
,were found reopened and no meercats trapped) showed that if not 
all the meercats had been exterminated, then only an odd one might 
have escaped. The extermination of the meercats must, therefore, 
be considered as having been successful. 

R ejcTence :-

X 

0 0 

16 

. . . 

lHap No. 6. 

TRO:MPSBURG COM::IfO:'<AGF. . 

--

S'cole ; 

Denotes points a t which infected Cynictis were found at 
different times. 

Approximate position of colonies. A detai led survey was made 
of a reas I, II and III in 1937. 

Boundar~· of area in which meercats were exterminated . 
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1'. S. SNYMAN. 

PART Ill. 

CONCLUSIONS. 

A. THE NEcESSITY OF DESTROYING M EERCATS ANU Tim VALU E 

OF STUDYING THEIR HABITS AND WARRENS. 

In general , as haE> been pointed out, the control of rabies consists 
in preventing the rabid animal from biting persons and other animals. 

Where the dog plays the principail role in the epizootology of the 
disease, the methods adopted to check dissemination of rabies is 
comparatively . easy , as dogs can be placed under proper r estraint by 
their owners, and ownerless dogs can be rounded up and destroyed. 
In addition prophylactic inocula tion is employed in som e countr ies 
with. success, in spite of the fact that, this method may produce occult 
earners. 

vVhen the !li~:>eaRe is established in wild a nimals, ns is the case 
in our viverrids,there can be but one way of eradicating the disease, 
and that is by destruction of the vectors. 

Before effective weapons can be devised, something m ust b~ 
known of the enemy, his habits, weaknesses and defences. That is 
why a study of meereats was a sine qua non of any useful work. 
Not onlly have these studies shown, that the burrow is a place of 
refuge to which meercats run when disturbed, and to which they owe 
th eir survival in settled areas, but they have revealed, that the 
burrow is a conveni ent place, not easily missed, in which tht>se 
elusive animals can be " run to earth " and completely destroyed. 

It is indeed fOl'tunate that the yellow mongoose, which is 
undoubtedly the most important vector of rabies in this country, 
can so effectively be attacked and destroyed. I£ some other free 
roaming animal , such as the jackal , had been the principal carrier 
of the disease, t hen we would have h ad to face the same difficulties 
in the con trol of the disease, as for instance the sheepfarmer h as m 
protecting his Rtock from this marauding beast. 

B . En>LVING THE MosT EFFECTIVE AND PRACTICAL 

METHODS OF DESTRUCTION. 

(a) Of the various methods tried to destroy rueercats, gassing of 
the burrows with calcium cyanide dust, followed up hy trapping, h aR 
proved to be the most effective. 

The digging np of colonies subsequent to gassing revealed, that 
it was possible in many instances complletely to destroy meercats in 
their burrows, and where this was not possible the cau ses of failuro 
were exposed, and remedial measures to overcome them were devised. 

Among the causes which may lead to failure or ineffective work 
must be mentioned-

(i) using a pump not in perfect working order, resuJ 'ing i u 
bad distribution of calcium cyanide in burrows; 
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STUDY AND CONTROL OF THE VECTORS OF RABIES. 

(ii) using poor quality, old, or spent cyanide powder. Good 
fresh powder should have a very fine pulverullent texture and have a 
bluish slate colour; 

(iii) gassing when the humidity, looseness and gas-absorbing 
properties of the soil are too high; 

(iv) bad circulation of gas in the intricate tunnel maze of a 
odlony, due to the presence of obstructions and long cul-de-sacs; 

(v) closing any openings before gas has emerged from them, 
and finally, 

(vi) failure to fumigate for a long enough period, i.e. until 
powder is seen emerging from all openings before these are closed. 

Causes of failure clue to equipment and techniqUJe can be 
avoided or remedied, but those inherent to the burrow itself cannot 
be prevented. I£ the technique is perfect, therefore, and meercats 
stilll escape alive from a burrow it can be assumed, that the cause 
lies in the burrow, and it would be sheer waste of time and money to 
fumigate such burrows repeatedly, since the results would probably 
"h., t.hP. same. 

Where only one or two meercats per odd colony escape as seen 
from the reopened holes, it is therefore far more economic and more 
effective to set traps and so catch the last surviving animals. 

The advantage o£ this method of gassing combined with trapping 
is that it is cheap, simple and with care safe to handle, eliminating 
manv elaborate precautions. 

(b) This method of gassin.g combined with trapping has been 
successfully employed to destroy the meercats in several large areas. 
Although not considered feasible oT necessary in so far as the 
particular method o£ rabies-control adopted, an area so cleaned could, 
i£ desired, be maintained clean at a minimum cost by continuing 
trapping indefinitely in this fashion. 

To ensure success attention should be paid to the following 
details:-

(i) locate all the colonies; 

(ii) comb the veld systematically, to ensure that all the meercats 
have been chased into the burrows prior to gassing; 

(iii) fumigate thoroughly- bearing m mind the pitfalls 
mentioned above; 

(iv) close all disused holes and colonies: 

(v) revisit systematically all colonies and set traps where 
required; 

(vi) continue trapping as long as any holes are being re-opened 
while operations last in that area. 
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(i) L ocation of alb Colon:ies. 

The importance o£ locat ing all the colonies need hardly be 
stressed, as success in eradicating the meercats in a given area 
depends largely on the thoroughness with which this is done. Even 
disused ones should be located and closed. The best method to ensm e 
that all the colonies are located, is for the members o£ the gassing 
gang, consisting o£ from six to eight persons, to walk in extended­
rank formation . The space between the men should not be more than 
fifty to a hundred yards, depending on the denseness o£ the vegeta­
tion. A good procedure to follow to avoid overlappmg- o£ areas, or 
which is more important of skipping portions, is for the flank member 
to stake or erect temporary beacon s at least at the ends of his beat, 
and at such other points along hi s p atch as may be n ecessary. TheRe 
beacons indicate on the return journey, the strip of land previously 
t raversed. Instead of carrying fiags etc., it is convenient and just 
as effective where there are t rees and fences , to place tufts of grass 
on them £or beacons. In open country, where antheaps are plenti ful , 
t he top o£ an antheap may be removed and an easily recognisable 
mark is made by replacing it with the inner side upwards. 

Both the inhabited and uninhabited colonies should be marked 
and, i£ possible, numbered in such a way, that they can be easily 
relocated and identified at subsequent visits. A suitable m ethod of 
marking- these colonies is by driving a light metal fencing-dropper 
with a numbered tag on it into the ground near the <'olony . 

(ii) EnsU?~£ng that all meercats are chased into the burrows . 

The system of combing the veld as described above also serves the 
very important purpose of ensuring that the meercats are chased into 
their burrows, where they are to be gassed. 

Meercats invariablv run to their currows when disturbed in the 
veld, unless hard pressed or closely chased, when they may seek refuge 
in any convenient hole. In the Sannahspost area, where extensiYe 
mealie fields existed, n eglect to comb these Jields, where meercats 
hunted for food, resulted in many of th em being absent at the time 
of t he gassing o£ their burrmYs, and they h arl to he trapped aHer­
wards. 

(i ii) Fumigating tho1'011ghly. 

Gassing is the quickest and easiest way to kill the meercats, when 
they are in their burrows . Success in doing so depends on the 
t horoughness with which it is done . The pitfalls mentioned above 
should, therefore, always be borne in mind, and th e necessary steps 
should be taken to eliminate them when possible. 

Before a colony is gassed , one or two strokes of the pump should 
be given, to see that the correct amount of powder is forced out. 
Reg·ular attention should be given to the pump, as regards lubrica­
t ion and keeping it in perfect working order. The procedure in gassing 
as described above should be closely followed. 
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(iv) Closure of aZ.Z disused holes and colom'es. 

At the farms Beestekraal and Philip, where a careful record of 
all the colonies was kept, it was found that six out of thirty-five and 
two out of thirteen colonies respectively, which were unoccupied and 
deserted at the time of the general survey of the farms, became 
occupied at a later date. Unless such colonies are closed and revisited 
later and treated as if they were inhabited, they become the abode of 
meercats, which would otherwise escape destruction. 

(v) and (vi) Systematic revisiting of all colonies, and 
the setting of traps. 

White (1932) gave up all hopes of exterminating meercats on a 
large scale on account of the rapid reinfestation taking place on a 
farm, even before the gassing operations on that farm were completed. 

Thornton (1935) also described the lack of success in dP-stroying 
veld rodents in connection with anti-plague measures due to neglect 
to treat deserted and spare warrens. 

From the observations made at the farms Beestekraal, Middagson, 
Philip, Sannahspost, etc., it was concluded that colonies were 
reopened by (a) meercats which had escaped contact with gas in the 
burrow and succeeded in digging themselves out; (b) by meercats, 
that were away at the time of gassing and returned to dig themselves 
in; (c) by meercats migrating from adjoining untreated ground, 
finding in their new hunting-ground convenient shelter by merely 
opening up and cleaning out existing burrows; (d) by meercats 
visiting colony after colony opening a few holes; (e) by marauding 
animals like the skunk digging after prey ; and (f) by ant-eating 
chats, which nestle in burrows. 

It stands to reason therefore, that if one wishes to exterminate 
meercats in a given area, one will have to pay very close attention 
to this most important supplementary method of destroying, viz. 
trapping. Not only is it the cheapest method of destroying these 
animals, but it is very effective and can well be used without gassing, 
when the time factor is not very important. 

The following procedure gives the best results. 

The area gassed should be revisited the following day , and 
sufficient traps provided to place at all reopened holes. In practice 
fifty traps are found sufficient. The person in charge of the trapping 
is given the numbers allocated to the colonies gassed the day before 
to serve as a check to himself and to ensure that every colony i~ 
found, as cattle may sometimes push the droppers over and the 
latter can also not be seen easily from a distance. 

At all holes and warrens found reopened, traps are set. These 
are inspected the following day, and any not sprung may be r emoved 
and the holes closed, since many burrows are reopened but do not 
become occupied. The same applies when an animal or bird has been 
caught, unless there are other holes, which have been found reopened 
again. 
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It is essential that the person with the traps follow closely on 
the heels of the gassing gang. 

Since many coloni.es are re-opened and become occupied as many 
as three times or more by meercats, which are continually filtering 
into the area from the untreated adjoining ground, a second and if 
necessary a third person ::;hould be detailed to pay repeated visits at 
regular intervals to the area already treated in order to trap any 
animals, that may continue to re-open burrows. 

Immigration of meercats takes place soon afte1· an area has been 
treated, but as the number available in the neighbourhood is 
gradually reduced by gassing and trapping, the rate of migration 
steadily decreases, until finally a stage is reached, when the infiltra­
tion becomes negligible. It is essential, therefore, that trapping 
should be continued until all holes, that are being re-opened by 
meercats, remain closed. 

The re-opening of holes by the anteating Chat sometimes causes 
much trouble, as in many instances it is not easy to distinguish 
whether the hole has been re-opened by one of these birds or by a 
meercat. In such cases traps have to be set, and rarely fail to show 
which of the two is responsible for the re-opening of the holes. As 
many as eight birds haw been trapped in one day. 

After the extermination of meercats in any locality by the 
methods outlined above, it should be a comparatively easy matter, 
if so desired, to maintain effective control and keep such an area clean 
with very little expenditure of time and money, by making frequent 
periodic inspections and setting traps at any warrens that have been 
re-opened. Especially would this be the case with Cynictis, the most 
important carrier of the disease. This animal, unlike Geosciurus, 
when occupying an old (closed) colony, only opens and uses a few 
warrens on the periphery; thus the purchase of a large number of 
traps by the farm owner, who may wish to keep l1is farm free from 
Cynictis, would be unnecessary. 

C. LABOUR, EQUIP!.IENT AND vVomnNG CosT. 

(i) For continuous and large-scale extermination of meercats the 
operations can be carried out to advantage by units, or groups of 
eight natives, under the supervision of a trained European. The 
supervisor should be selected for his energy and reliability, as the 
whole scheme depends on the thoroughness with which the work is 
executed. 

All the equipment necessary for such a unit C'omprise:; bYo 
gassing pumps, a supply of cyanide dust, a few spades, and about 
two hundred three-inch gin traps. Such a unit must, of course, be 
self-contained and mobile, i.e., provided with its own camping outfit 
and transport, so as to be on the spot the whole time and not to waste 
time going to and from their homes. 

Naturally in all undertakings of this nature the cost involved 
Rhould not be out of proportion to results obtained. 
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lhom the summary of the \York performed on the five infected 
farms, and the expenditm·e in eradicating the meercats, it is estimated 
that a party consisting of eight natives under the su~ervision of a 
trained European can clean an area of 1 ,000 morgen m four days, 
at an approximate cost of a little oYer £9. 

For small-scale operations (e.g., for t he farmer, who wishes to 
clean up his farm), the only equipment necessary would be one pump 
at £2. 15s. ; say 2 dozen traps at 1s. 6d. each, and a small amount of 
Cyanogas. If the eradication is undertaken on a co-operative basis 
(several n eighbouring farmers pooling togeth.er .th eir equipment and 
labour) the cost can be brought down, well w1thm the reach o£ eYery 
one . 

D. DEST LWCTION OF MEERCATS WITH A VIE'Y TO THE 

ERADICATION OF RABIES . 

Eradication of r abies in South Africa depends on the possibility 
of destroying th e wild carniYora , which disseminate and propagate 
the disease amongst themselves. 

It is fortunate perhaps, that th e vi ,·errids and particularly 
Cynictis penicillata seem to play the m ajor role and that the infec­
t ion discovered in other animals, until proved otherwise, may well 
be regarded as accidental. 

Consequently a campaign of this sort must be directed mainly 
against the yellow mongoose. With this species should be included 
t he suricate and ground-squirrel on account o£ their close association, 
commensal habits, and on account o£ the damage to crops done by 
th e last. 

Generalized extermination of these three species over th e large 
area in which rabies occurs represents a formidable task; even i£ the 
'vork were undertaken voluntarily and co-operatively, or even under 
compulsion, by land-owners. It is doubtful whether anything more 
than a temporary reduction in the numbers of meercats would result 
from such an e:ffmt. The trem endous cost of organising, supervising, 
and maintaining such a scheme of total era1lica tion, wheth er clone by 
landowners themselves or by the State, would be prohibitive and out 
of all proportion to the losses due to the disease. 

Before total eradication is resorted to, its effects on other animals, 
birds, and insects would h ave to be very carefully considered. It is 
possible that the " balance of nature " might be upset, resulting m 
a " plague " more harmful than rabies. 

In a previous communication (Snyman and Thomas, 1939) it 
was shown that, although r abies occurs over a large part of the U niou, 
yet it is restricted to more or l ess well-d efined centres ancl localities, 
where it seems to smoulder for long periods and thence spread slowly. 

This hypothesis is supported by the following observation:-

(a) In glancing at the incidence map of rabies, one will notice 
that outbreaks are bun ched togeth er within a restricted 
area. The history of the outbreaks in these ar eas further 
supports this presumption. 
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In many t.:entres the hi::;tory of the outbreak shows that 
the disease had been smouldering for several years, e.g., 
on Trompsburg, Edenburg, and Vryburg town 
commonages. 

At the farm::; Bee::;tebaal and Philip in the Hoopshul 
District and Sun nyside in the Bloemfontein District, 
rabid Cynictis \Yere found in the same locality on the 
farm::; several months after the original outbreaks hacl 
been reported. 

The number of meert.:at carca::;es found on the infected 
farms, on wh it.:h eradication was in progress. also would 
seem to indicate the presence of an ep1zootic amongst 
them . 

If the hypothesi::; of the lot.:alized n ature of the di::;ease is correct, 
then eradication of rabies can be undertaken on a much reduced 
scale, invoh-ing only the actual centres of infection. For if all the 
infected a11imals, as well as all susceptible ones which might have 
been bitten, are destroyed , the disease at that point must die out, 
since it t.:annot persist outside t he liYe animal. Should the area so 
deaused of meercats become repopulated , it would be of no 
con sequence provided the ue\Ycomers are not infected. 

Success obviously depends ou defining the area in which the 
destnlCtion is to be carried out, and secondly on the thoroughnesb 
with which the destruction takes place. 

The urea in " ·hich such restricted destructiou of meerca ts 1s 
to be carried out, clepeuds on the extent to which the disease 1s 

believed to have spread in tbat locality. 

Therefore a prelimin ary survey of t he locality, becomes necessary , 
aud when taken in con junction with the history of the outbreak, the 
topography of the ground and a sound knowledge of the habits and 
habitation of meercats, one is enabled to determine the area in which 
the meercats have to he eradicated. In practice one can also judge 
the probable extent of the infection from the position and number of 
colonies, and the ease of contact between them. Such other portions of 
the adjoining ground are then also included according to local 
circumstances so thr~t as wirle a margin of safety is allowed consistent 
with the purpose in vie,,., Yiz. to destroy all meercats likely to haYe 
heen infected. On the other hand one should endeavour not to 
make the area unnen•ssarily large, as the increased cost 1nay have an 
unfayonrahle effect on the issue. 

Of great as;;ista nee, is t be occurenee of carc-ases of meercats, 
which have presumably clied of rabies. The evidence of these 
eonstitutes a Yn]uable g-uide in defining the centre o£ the infected 
area . vVhen com bing the ~rea adjoining that regarded as infected, 
a keen look-out should he kept for the occunence of such carcases, 
a nd if the~- are found , the area to he treatPd should he extend er] 
accorilingly . 

Control measures shoulrlnot only be directed to\Yards the isolated 
outbreaks, but the ultimate aim should also he . the total eradication 
o£ t:h e di sease from the countr~- . 
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Such an ambitious aim is not entirely out of the question. For, 
if it is possible to eradicate or greatly to reduce the meercats, it 
:follows that the disease will find it more and more difficult to persist 
and spread. Thus, by systematically destroying the carriers in the 
infected centres, by starting in the sparsely infected areas and 
gTadually closing in on the central areas, the incidence of the disease 
will, it is hoped, be greatly reduced and in time even eradicated. 

This is the scheme as envisaged, and as now being carried out, 
with a view to reduction and eventual eradication of rabies in the 
Union. 

This does not mean, however, that other isolated or concerted 
efforts toward general destruction of meercats should not be contem­
plated, or should be abandoned i:£ already started. 

On the contrary, i:£ farmers in a given district can be persuaded 
voluntarily to exterminate the meercats, RO much the better; obvious­
ly rabies would have very little chance of persisting in such a distric-t. 

By every means at our disposal the g-eneral reduction o:£ meercats 
should be encouraged, provided it is done in an economical way. 
There is, for instance, the system of premiums offered :for captured 
vermin, which is "mrth a trial at any rate. 

The Provincial Administration of the Orange Free State has as 
from 1st April, 1939, added Cynictis penicillata to the list of vermin, 
for whose destruction a reward is paid, on account o:£ its pernicious 
habit of attacking newly born lambs. The reward of three pence per 
tail should be sufficient encouragement to reduce the number o£ these 
animals, as they are easily trapped. The response for the first 
three months has been very disappointing. Altogether rewards for 
only 2,720 tails, i.e. a total of £34 were claimed in the whole o:£ the 
Province. Whereas at the price, trapping could be made quite a 
profitable " business ". 

It does not seem, therefore, that at this rate the encouragement 
given by the Provincial Administration will reduce the meercat 
numbers to such an extent as to have any noticeable effect on the 
incidence of rabies, because the eradication may be spasmodic on 
farms, and only undertaken, where the animals have acquired 
pernicious habits, and secondly no intensive campaign would be under­
taken, unless farmers formed clubs on lines similar to those of the 
Jackal Clubs. Isolated undertakings in a small area, will, of course, 
only have a very transient effect on the meercat population at that 
point. 

There are, however, weaknesses in the scheme outlined above to 
which consideration will have to be given. 

In the first place outbreaks are not always noticed, or even 
reported, when they are known. One of the primary conditions on 
which the success of ·the scheme depends is thus rather uncertain, 
but susceptible to improvement by suitable propaganda. 
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Secondly this scheme depends on the assumption, that the yellow 
mongoose is the only source of infection. In the Vryburg district, 
where a large proportion of the outbreaks occurred in the genet, infec­
tion in them can hardly be regarded as accidental. Thus, even 
1£ the infection in meercats is completely destroyed, the genet may 
still be a source of reinfection for meercats. Here again it is hoped, 
that it will be possible to combat the disease in genets as well. 

Apart from the obvious weaknesses above mentioned, it is fully 
realised, that the scheme is by no means foolproof and could easily 
go wrong at several points. T hat is why it has been insisted upon 
all along, that the eradication of meercats in rabies centres should 
not be left to the haphazard action of landowners, but should be 
undertaken by the State, and the work entrusted to a reliable staff 
specially trained for the purpose. 

E.-OTHER CoNTROL :MEASURES AGAINST RABIEs IN THE UNION. 

Although constituting the main attack on the rabies problem in 
the Union, the proposed campaign against the carriers of this disease 
should not be regarded a:o; the only weapon to be used. There are 
other measures, of more general nature, which should not be 
overlooked, e.g.:-

(a) Prevention of fresh importation of rabies; 

(b) Quarantine and other State Veterinary measures against 
spread of the disease by domestic and other animals, 
especially dogs and cats. 

(c) And above all nation-wide propaganda, to­
(i) enlighten the public; 

(ii) report all suspicious cases; 
(iii) help destroy and keep down meercats; 
(iv) and to collaborate with the State in all its measures. 

to eradicate rabies. 

(a) Prevention of fresh _hnportation of Rabies. 

Although rabies is wide-spread and firmly established in some of 
our wild carniYora, it has the peculiarity, mentioned already, of not 
spreading in dogs. The outbreaks that have occurred in dogs, during 
the past twelve years, have been isolated cases, and in a few instances 
only did the infected dogs communicate the disease to members of 
their own species, or to other animals. It is therefore of the greatest 
importance, that the regutlatious imposed on the importation of dogs 
from neighbouring territories, and from overseas, should be rigidly 
enforced to prevent the introduction of a virus, which might behave 
differently when affecting dogs . · 

The provisions of the Stock Dise.ase Act, No. 14 of 1911, aim 
mainly at totlll prohibition of the importation of dogs and cats from 
countries, where the disease is enzootic; and prescribe a period of six 
months guarantine for canines at Ports of Entry from oth_er countries .. 
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(b) Quarantine and Other· State Veterinmy M easures against 
Spread of the Disease by Domest1·c and Other Aninwls. 

In 1936 the author described the legislation dealing with rabies, 
and th e lines to be followed when outbreaks occur. Stress was la id 
on the special precations to be taken when outbreaks, even in wild 
animals, occur near towns and villages, on account of the large dog 
population, to which the disease may be communicated in such places. 

The usual precautions of restraining movements of dogs, 
isolating all suspected animals and destroying al'l stray animals and 
those, that have been bitten or have been in contact with infected 
animals, should be enforced. 

These precautions, no matter how rig idly they be enforced, would 
not have the desired effect unless the source of the infection, which 
is usually the yellow mongoose, is not er adicated. On the contrar y if 
dogs and cats are confined or destroyed, vermin and rodents will 
increase, thereby enhancing the propagation of rabies and possibly 
of bubonic plague also. 

(c) lV ation-wide Propaganda. 

One of the first and most important steps to take against a disease 
of which t he existence has been kno"Wn for a short time only, and of 
which t he epizoot.ology is not understood by the public, is to. enli ghten 
them by all possible means as to dangers they run, how to protect 
themselves, and the duties they should perform. 

This can be done by public lectures, addresses to farmers at 
a ssociation meetings, natural) history lessons to school children by 
teachers, cinematographic r epresentations, and by g iving prominence 
to outbreaks in the press. 

Two points should particularly be stressed, firstly to avoid being 
bitten by small wild carnivora. Special attention should be drawn 
to the fact, that a great many of tbe fatal cases in human beings 
have occurred in children, as a result of catching, what appeared to 
them to be tame meercats, but which were semi-paralysed animals in 
t h e last stages of rabies. 

Secondly, people should be encouraged to r eport su spected cases 
of the disease, as su ccess in eradicating by the methods at present at 
our disposal depends on an early recognition of all, or as many centres 
of infection as possible. 

It should further be impressed on the public, that it is t heir duty 
to destroy and help keep down the numbers of meercats, and to 
collaborate with the State in alll its measures to eradicate th e disease. 

SUMMA RY. 

A.-The study of the habits of meercats and their burr<ms has 
shown, (a) that the burrow is the most convenient place in which to 
destroy meercats, and (b) that those meercats, which escape contact 
with the gas in the burrows, together with those, that filter into an 
area on which destruction of meercats is taking place, may easily 
he destroyed by trapping. 
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B.-It is a practical proposition to exterminate Cynictis penicil­
lata, the principle carrier of r abies, together with Su1·icata suricatta 
and Geosciurus capensis in an area, up to 10,000 morgen in extent, 
infected with rabies. 

C.-A scheme has been evolved aiming at total eradication of 
rabies in the U nion, by destroying the meercats in infected centres, 
first in the sparsely infected areas, and then by graduailly closing in 
on the central infected areas. 

D .-Success of the sch eme depends on the thoroughness with 
which the eradication of meercats in the infected centres takes place; 
it should therefore, be undertaken by the State, and the work 
entrusted to a reliable staff, specially trained for the purpose. 

ACKNOWLEDGMENTS. 

In the first place, thanks are due to the Director of Veterinary 
Services for the funds, with which this work was carried out. 

The valuable assistance rendered by Mr. J. Fourie, B.V.Sc., 
Government Veterinary Officer at Hoopstad, Mr. F. Kolbe, B.Sc., 
and Mr. L. Jordaan, both of the Zoological Survey staff, in carrying 
out the arduous and often unplleasant :field work, is greatly appre­
ciated. 

I am grateful to Mr . vV alker and Mr. Meyer, both of Onderste­
poort, for the preparation o£ the illustrations accompanying this 
article. 

1 also wish to record thanks to Mr. E. H . Hendry of Messrs. 
African Explosives & Industires, Ltd., ·of S.A. for carrying out the 
tests with explosives, and to his Company for allowing him to clo so. 

Last but not least, I h ave to express special thanks to Dr. A. D . 
Thomas, Professor of Pathology at Onderstepoort, for his valuaBle 
help, advice and interest in connection with this work. 

REFl!~RENCES . 

ADMINISTRATOR'S NOTI CE (1939). R egulations under t he vermin destruc­
tion ordinance 1926, Official Gazette of the Province of the Orange Free 
State No . 12, 17th M arch, 1939, p. 217 . 

AM[OUS (1825). Over de Watervrees (H ydrophobia). H et Nederduitsch Zu·id­
Afrikaansch 'L'ydsch?"ift, Deel II, p. 435. Greig: Groenteplein , Kaapstad, 
1825. 

A~ON (1937).-La rage en Tchecoslovaquie Annes 1936. BulL Off. lnternat. 
Epiz., Vol. 14, p . 359. 

ANON (1937). La r age en Yougoslavia Annee 1936. Bv,U. Ufj . lntentat . Epiz. , 
Vol. 14, p . 360. 

BAKER, J . N ., McALPINE, J. 0 . AND DAWLING, J . D. (1936). R abies: A 
continuing challenge. 8th. Med. Jnl., Vol. 29, pp. 547-557. 

BALOZET, L. (1939). Etat actuel de nos connaissancnes sur la r age dans les 
contreis tropicales et sub~tropicales et x prophylaxic. L a vaccination 
preven,tive des chiens. Office International des Epizooties, Vol. XVII, 
No. 4. pp . 786-790. 

135 



STUDY AND CONTROL OF THE V.ECTORS OF RABIES. 

BARROW, JOHN (1801). An account of Travels into the Interior of S.A. 
Vol. 1, p. 231. T. Cadell Jun. and W. Davies in Strand, 1801. 

BARRY, W. C. (1934). R eport of the Livestock Division, R ep. Dept . Agric. 
New Zealand, pp. 13-20. 

BIGALKE, R. (1921). The Ground Squirrel-Geosciurus capensis Kerr. J nl. 
of llept. of Ag1·ic ., Nov. , 1921 and F eb . , 1922. 

BIGALKE, R. (1934). A biological Survey of the Union of S .A. Jnl. of 
.SCience, Vol. XXI, p . 396. 

CA~ERON, A. G. (1933). R eport of the Contagiuus Diseases Division, Health 
of Animals Branch, year ending 31st March, 1933. lleport. Vet. Direct. 
(}en. , Canada , 1932-1933, pp. 12-18. 

CONFERENCE on Co-ordination of Veterinary Research held at Kabeta 6-10 
Jan,. 1934. Uonference of Governon of British East Aj?·ican Territories , 
pp. 80. 

CHAPMAN, JAMES (1868). Traveb in the Interior of South Africa. VoL 
1, p . 453. Bell & Daddy, York Street, London. 

CLUVER, EUSTACE (1927). Rabies in S.A. J. of M ed .. 4.ss. of S .A ., VoL 1, 
No. 9, p. 247. 

CRAWFORD, M. (1934). Administmtion Repo1·t of the Govt. S·uq·geon fo1· 
1933, Ceylon, p . 21. Columbo Govt. Press. 

DIRECTOR OF VETERINARY SERVICES, Depart. of Agriculture. F'ile Ti. 
288 / 1 / 1. F'ile V. 288 / 2 / 1. 

DU TOIT, P. J. (1929). Rabies in S. A. Pan Af1·ican .cl.!]l"ic . and V et. Congress, 
Aug. 1929, pp. 272-284. 

DU TOIT, P. J. (1936). Wild carnivora as carriers of Habies. Quat. Bull. 
Hearth ()rg ., V, p. 162. 

EDWARDS, MORGAN (1939). Rabies not absent in Venezuela. Tl et . Recm·d. 
Vol. 51 (5), p . 156. 

'ELLIOT, R. C. (1925). South African Law on Stock Diseases. .Tuta & Co ., 
Ltd. , Cape Town. 

FITZSIMONS~ F . W. (1919). Natural History of South Africa. ,l[m nmals 
Vol. II, p. 7. Longmans, Green & Co., London. 

FORDER, GEORGE (1885). Importation of dogs from Mauritius. Natal 
Archives, C. 50 / 1818/1805. 

FOURIE, L. (1936) . Field work against Plague . P1·oceedings o.f the 'L'mnsvaa{ 
Mine Medical Officers Association. Vol. XV, No. 171. page 43. 

GIESE, C., AKD ZUNKER (1935). Les possibilites actuelles "de !a prophylaxie de 
la rage . Bull. Uff . Internat. E piz. , Vol. 10, pp. 53-66. 

GOODALL, A. G. (1929). R abies in Wolmar ansstad District . Di1·ectm· of 
Tleterina1·y Services D ept. of Agric., Ji'ile V . 288 / 1/1. 

GOVERNMENT VETERI ARY OFFICER, ~Iafeking . F'ile 6 / 4 /1-6. 

GRAY, C. E. (1903). V et erinar-y Report for the year-ending 31st Mar-ch, 1903. 
Ueport of the D ept. of .4.gric. , Southern Rhodesia, p. 18. · ' '· 

GRAY, 0 . E. :(1905) . Vete1·inary R eport for the yeOT ending 31st Jfarch, 1905. 
l leport of the llept. of Ag1·ic ., Southern Rhodesia. p. 21. 

HAAGNER, A. (1920). South African Mammals. Witherby Landow. 

HAGAN, W . A. (1934) . R eport o/tiLe New Ym·k Stat e ret. College a,t Comell 
IJ nivenity. 1932-1933. 

13G 



r. S. SNYMAN . 

HENRY, M. (1936). Livestock Division. Report No. 12. Hecording ContTol 
woTk during the Y eaT ended 30th June, 1936. BepoTt Dept. AgTic., 
New Zealand, pp. 6-24. 

HERZENBERG, L. (1928). Two cases of H ydrophobia. J . Med. Ass. S.A., 
Vol. 2, No. 23, p. 659. 

HORNBY, H. G. (1932). Anm£al BepoTt of the DepaTtment of Vet. Science 
and Animal JiusbandTy , 1933. Tanganyika. 

HOBDAY, J . H. N. (1936). VeteTinary Report foT 1936. Heclmanalnd Protec­
toTate, p. 37. 

HUTCHEON, D. (1894). l tepoTts of the Col011ial VeteTina1·y Sm·geon for the 
yea1· 1893. Cape of Good Hope, Dept. of Agric. , pp. 7-10. 

HUTYRA, FRANS AND MAREK, JOSEF (1922). Special Pathology and 
Ther apeutics of the Diseases of Domestic Animals. Vol. I , p. 464. 
Pub!. Alexander Eger, Chicago. 

HYDROPHOBIA-Narrow Escape. Report in The FTiend of the ]/Tee State , 
Vol. XII, No. 617, p. 1861. 

KANDO , S. (1934). Rabies and its control in Japan. 1-'Toc. 5th Pacific Sci. 
UongT., Canada 1933, pp. 3055-3060. 

KENEDY, W. (1934). Annual R epoTt of VeteTinary Se1·vices Sudan Govem­
ment, 1933. 

KRAUS, R., GERLACH, F. AND SCHEINBERG, F. (1926). Lyssa bei Mensch 
Und Tier. Urban & Schwarzenberg, Friedrichstrazze, Berlin. 

LEWIS, A. (1926). Rainfall Normals. ltepoTt of the Directo1· of Irr·igation, 
Union of South Africa, 1926. 

LEWIS, A. (1929). Annual H.epo1·t of the DiTectoT of l nigation. (Met. 43) 
1928. Union of South Africa . 

LEWIS, A. (1930). Annual Il epo1·t of th e JJiTecto1· of Jn·igation. (Met. 43) 
1929. Union of S.A. 

l.~EWIS, A. (1931). Annual BepoTt of til e V ·irectoT of 11-rigat'ion. (Met. 43) 
1930. Union of S.A. 

LEWIS, A. (1933). Annual BepoTt of the Directo1· of lTTigation joT the yeaTs 
1931 and 1932. Union of South Africa. 

LEWIS, A. (1935). Report of the Din;ctor of l n-igation for the years 1933 
and 1934. Union of S.A. 

LEWIS, A. (1936). Heport of the DinctoT of 17-rigation 1935-1936, Union of 
South Africa. 

LEWIS, A. (1938). liepoTt of the DiTectoT of lTTigation. (M. 43) for the year 
1937, Union of South Africa. 

LIVINGSTONE, DAVID (1857). Missionary 'l'ravels and Researches in S.A. 
p . 127. John Murray, Albcrmarle St., London. 

MARAIS , I. P. Al'D NEI'fZ. W . 0. (1932). Rabies as it occurs in S .A. 18th 
RepoTt of the Dir. of Vt:t. S eTv., I, pp. 7-98. 

METIVIER, H. V . M. (1937). B eport of the Vet. D·iv·isi.o11 . 1936. Adm. Rpt. 
Dir. Agric., Trin,idad & Tabago, 1936, pp. 49-52. 

METIVIER, H. V. M. (1935). Paralytic R ab ies in livestock. Jnl. of Comp. 
Path. wnd TheT. , Vol. XLVIII, Part 4. Dec. 1935. p. 245. 

MITCHELL, D. T. (1930). Rabies in Burma. PToc . Pan-A/Tican .4.gric. & 
V et . Conf. Pretoria , Aug. , 1929, p. 284. 

MITCHELL, J. A. (1929). Annrual R ezloTt of the Dept of Public H ealth, 
year ended 30th June, 1929, p.36. 

137 



STUDY AND CONTROL OF THE VECTOlt S OF RABIES . 

MITCHELL, ;r. A. (1930). Annual Repo1·t of the Dept. of Public H ealth , 
year ended 30th June, 1930, p. 40. 

MITCHELL, J. A. (1931). Annual Report of the Dept. of P1bblic H eaLth, 
year ended 30th June, 1931, p. 41. 

MITCHELL, J. ALEXANDER (1929). Rabies. Annnal R eports of the 
Depa?·tment of Ptbblic H ealth, Union of S .A., year ended 30th June, 
1929, p. 41. 

M:URIE, OLOUS J. (1935). Food habits of the coyote in the Jackson Ra ll 
Wyo. Circ. No. 362, U .S.A. Agric. 

NAUDE, T. J. (1934). Termites in r elation to Veld-destruction and e rosion. 
Union of S.A. Dept. of Agnc., Bull. No. 134. 

NEIT7., W . 0. (1937). Rabies in South Africa . Fa1·11Ling in S .A ., Vol. XU 
No. 132, p. 130-133. 

NEITZ, W. 0. & THOMAS, A.D. (1939). Rabies in S.A. Occurrence and 
distribution of cases, 1932. Ondentepoort Jnl., Vol. I , No. 1 , pp. 51-55. 

NEITZ , W . 0. and THOMAS, A. D. (1934). Habies in South Africa , o.;-:;cutTence 
and cases in 1933. Ondentepoort Jnl. , Vol. 3 , No. 2 . p. 335. 

NJCOLAU , 8. , :\1ATHIS, C Al"D CONST&NT.LXESCO VAJ~ (1934). La Rage 
autochtoue (Maladie au chien fou) en Afrique Occidentale Francaise . 
Ann. lnst. l'aste1tr, Vol. 50, p. 778. 

PAWAU, J . L. (1936) . The Transmission of Paralytic Rabies in Trinidad by 
the Vampire Bat. Annals of Tropical Medicine and Parasitology, Vol. 30, 
No. 1, page 122. 

PAWAU, J . L. (1936) . R abies in Vampire Bat of Trinidad. .-.Lnn . 'l'Top. 
Med. Pamsit., Vol. 30, pp. 401-422. 

PRISSOU , H. (1930). Veterinary Legisla tion in Madagascar. Proc. Pan­
Aj?·i can Agric . &: V et . Con/. Pretoria, Aug. , 1929, p. 195. 

PRISSOU, H . (1930). Veterinary Services in the Cameroon. Proc. Pan­
Ajrica?v Agric. &: Vet. Conj. Pretoria, Aug., 1929, p. 188. 

PRITCHETT, H. D. (19 .... .. ) . Rabies in two squirrels. tlm. V et. M ed. Jnl. , 
Vol. 92, No. 4, p. 563. 

PRITCHETT, H. D. (:Hl38). Rage S totist iques, Office lnten wtional des 
11p·izooties, Vol. 7, N os. 1-6. 

RECOHDS, E. (1934). Biennial R eport of t he Stat e Rabies Commission jo1· 
period July, 1932, to J une, 1930. Carson City. 

RINEHAiRT, H. C., BREED, F ., AND BARNES, M. F . (1938) . Report of th <> 
Committee on Rabies. .T. flm. V et. M ed. Ass., VoL 2, No . 3, p. 307. 

HOBERTS, A US TEN (19:i5) . Mamma ls concerned in Bubonic Plaque and 
Rabies problems of South Africa. S .A. ,lnl. of Sci en ce . Vol. XXXTJ, 
pp. 414-460. 

SCHEFFEll, THJ£0 H . (1931) . Habits and economic status of t he Pocket 
Gophers . U .S.A . Dept .. 'l.g1·ic. T ech. Bull. , No. 224. 

SCHUMANN, T. E. W. A~D THOMPSON, W. R. (1934). A Study of S.A. 
Rai.nfall , Secular Variations and Agricult ural Aspect s. Uni v. of 
P ret m·ia , SM·ies I , No. 28, pp. 1-15. 

SCLATER (1900). The F a una of South Africa. Mammals, Vol. l. P . H. 
Porter, Princes Street, London. 

SENIOR VETERINARY OFFICF.R, Cape Town. File 13 / 14A. 

138 



1'. S . SNYMAI". 

SENIOR VETERINARY OFFICER, Bloemfontein. Files B. 80, 12 / 1 / l to 
12/27/14. 

SENIOR VETERINARY OFFICER, Windhoek. Piles VI / 14 cmd F. 2 / 55. 

SINCLAIR, J. :\I. (1906) . R ep01·t u/ ihe Chief VeteTina1·y SuTgeon for the 
year ending 31st l\far<>h, 1906. Report of Dept. of Agric ., Salisbury, 
p. 18. 

SINCLAIR, J. 1\I. (1908). Repo·rt of the Chief flet erinaTy i:J·uTg eon, year 
ending 31st December , 1907. Report of Dept. of Agric. , Salisbury, p. 22. 

SINCLAIR, J . :\1. (1909). llepurt of the Chief T'el erinary 8-u·rg eon year 
ending 31st December, 1809. Report of t lte Dept. of Agric., Salisbury, 
p. 29. 

SlNCLAIR, J. i\1. (19ll). H epo1·t of tlte Chief T'et eri.11111 !I S11ru eu n year 
ending 31st D ecember, 1910. R eport of the Dept. of Agrie. , Salisbury, 
p. 37. 

SlNCLAIH, J. lVI. (1912). l(eport of the Chief Veterina1·y SnTgeo-n year 
ending 31st D ecember, 1912. Report of the Dept . of Agri<· .. Sa lisbury, 
p. 6. 

S INCLAIH , J·. M. (1914). R eport of the Chief T' eterincn !J Su1·geon, year 
ending 31st March , 1913. Report of the Dept. of Agri<·. , Sa lisbury, p. 5. 

SHORT, P. G. (1933). Annual He port of the V cterina.ry D e pt. for the year 
1932. Federated Malay States. Fedemted Jf,[Oif Sfot<'s Ormt. Go z . 

S1tppl., June llth , 1932, p. 9. 

SHOHTRIDGE. G. C. (1934). The Mammals of South ·wc~t Afri<.:a. \\' illi am 
Hinemann , London. 

SMITH, J. (1930) . D ept. of Animal Health. GrnJt. of No1· fhe1·n Bhodesio . 
Annual Report, 1929. 

S i\1ITH, J. (1931) . Dept. of .clnim..al Health .. 
Annual R eport, 1930. 

Govt. of :Vo1them Bhodesi(( . 

SMITH, J. (1932) . ])e]Jf. of cl ni?IWl Tiealth. 
A nnual Report, 1931. 

Uovt . nf North ern Hlu )(lesia. 

SMITH, J. (1933). JJept. of .4.?ttinwl H ealth. Govt. of Nm·then t Rhodesiu. 
Annual R e port, 1932. 

SMITH, J . (1934) . D ept. of Anim.al Health. ()n ut . of N o1·thern Riwdesio . 
Annual Heport, 1933. 

SMITH, J. (1935) . D ept. of Animal Health. 
Annnnl R eport, 1934. 

Govt . of :Ym·theTn Hh odesi((. 

SMITH, J. M. (1937). RepoTt of the Chief V et erin{l.ry Officer, year e ndin g 
March , l 9:3G. Palestine. R eport Vet. Scrv. Dept .. 19:).')-l9:Hl. 

SNYMA::\1' , P. S . (1937). Rabies in S.A. Jnl. S.A.T'.JL4.. , Vol. VII r , No. 3, 
pp. 126-133. 

SNYMAN, l'. , ·'"D THO?I[AS , A.. D. (1939) . The Carriers of Rabies in South 
Afri<·a. !lcto. Cmvventus 'l'eTtii de '1'1·opicis fltque Mala1·ia e J[m·tis. 
Part I , p . 616: Spin e n Zoon. Amsterdam. · 

STANHOPE, H. A. (1928). R a bies in Ma laya. 'l'h e Tlet . Recm·d , Vol. 8, 
No. 47, pp. 999-1004. 

STANHOPE, H. A. B. (Ul28). R abies in Malaya. T'l't . .Tnl . , Vol. 8, No 47 , 
iJ. 999. 

i-iTEEDMAK, ANDHEW (1835). Wanderings and Adventure in the Interior 
of Southern Af rt('a. Vol. U , p . 96. Longmans & Co., P a t e rnoster Row, 
London 

139 



STUDY AND COKTROL OF THE VECTORS OF HADIES. 

STEYN, D. G. (1939). The Sensitivity of the Picrate Paper Test (Guignard 
Test) for Hydrocyanic Acid. J . S. tl.V.M .. 4. .. Vol. X. No. 2, pp. 65-68. 

THEILER, A. (1934) . Rabies in South Africa. Vet . J ouTnal, VoL 90, pp. 9-13. 

THOMAS, A . D. (1936). Destruction of Rabies Carriers. Fm·mino in S.A. , 
Nov., 1936. 

THOMAlS, A. D. AND NEITZ, W. 0. (1933) . The Importance of Diseases in 
Wild Animals. S.A. Jnl. of Science, Vol. XXX, pp. 419-425. 

THOMAS, A. D. , AND NEITZ;. W. 0. (1936) . \Vild Carnivora as Carriers of 
Rabies. Jn·l. of lloyal ;:)anttary lnst. LVI No. 12, p. 754. 

THUNBERG, CHARLES PETER (1780). Travels in Europe, Africa and Asia 
between the years 1770-1779, Vol. I , p. 172. F. & C. Rivington, No. 62, 
St. Paul's Churchyard, London. 

WILLIAMS, H. B. Ann'Ual B~po1·t of the 81bdan Vet. Se1·vice, 1936. Sudan 
Govt. , 1937. 

WILTSHIRE, S. (1894). Natal Departmental R eports, Natal Archives, p. 
H.53. 

140 




