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ABSTRACT 

THE POPULATION DYNAMICS OF RODENTS AT PONGOLA, 
NORTHERN ZULULAND, EXPOSED TO DI1LDRIN COVERSPRAYING. 

Supervisor~ 

Co-supervisor: 

BY 

Pierre Swanepoel 

Dr. J.A.J. Nel 
Prof. J.A.J. M6ester 

DEPARTMENT OF ZOOLOGY 

PRETORIA 

M.Sc 

Four grids, each 3,42 ha (4 morgen) in size, were live 
trapped from April 1967 through May 1969 in two soil and vege­
tation types (black turf~ Acacia nigrescens community, and 
brown reddish soil: Acacia tortilis community) at Pongola, 
northern Zululand, to determine the effect of dieldrin cover­
spraying, at a dosage of 87,4 g/hectare (2,64 oz/morgen), on 
rodents. Low population numbers before and especially at the 
time of spraying made clear-cut conclusions impossible to 
reach. Rodent populations (mainly Praomys (Mastomys) natalen­
sis, Saccostomus campestris, and Lemniscomys griselda) were 
apparently not adversely effected, although L. griselda num­
bers showed a decline which was not in correspondence with 
that on the control area. This might be ascribed to dieldrin 
spraying. Relatively higher numbers of s. campestris and 
L. griselda were observed during periods of lower P.( M.) ~­
talensis numbers. Decreases in P.( Me) natalensis populations 
coincided with times of food scarcity. Praomys (Mastomys) 
natalensis are thus found in association with other rodents 
when abundant food is available, but seems to give way when 
competition due to food scarcity occurs. 

Reproductive data obtained from the study were too meagre 
to allow any conclusions concerning the effect of spraying 

thereon. 
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The method involving the calculation of maximum distance 

between captures was used to express movement patterns of 

the species studied. 

Populat~on structure is express~d in terms of sex 

ratios, and frequency per mass class for each season. 

The size of animals was investigated by measuring 

total length, tail length, and head and body length. 

Behavioural features of the species captured were also noted. 
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1. Introduction 

Large tracts of land in southern Africa are infested by 
harvester termites Hodotermes mossambicus (Hagen) •. Although 
the recommended treatment with sodium fluosilicate bait is effec­
tive, implementation of this method on a large scale proved to 
be impractical. This led to the temporary registration by the 
Department of A~ricultural Technical Services in 1965 of diel­
drin coverspraying at a dosage of 87,4 g/ha (2,64 oz per morgen). 
Due to world·,vide concel7n e,bout the use of organochlorines in ge­
neral and dieldrin in particular, the permanent registration of 
dieldrin depended on the outcome of longterm investigations in­
to all its effects on animal life. 

In recent years the effect on mammals of pesticides in ge­
neral and the persistent organochlorines in particular has re­
ceived increased attention. Pesticides have on occasion been 
used for the control of rodents although usually at much high-
er concentrations than when used for insect control (Luckman, 
1957; Schneider, 1966; Webb and Horsfall, 1967). More frequent­
ly, however, the effect of pesticides on mammals and other verte­
brates is a secondary byproduct of attempts to eradicate insect 
pests. 

The effect of persistent pesticides on mammals have been 
widely studied both in the laboratory and in the field. A field 
application of dieldrin (three pounds per acre) was reported to 
have virtually exterminated several species of mammals and 
birds (Scott, Willis, and Ellis, 1959). In a forest, however, 
sprayed with two pounds of DDT in oil per acre, no evidence of 
any adverse change in the rodent population was observed 
(Stickel, 1946). 

Morris (1970) reports endrin, sprayed at 0,5 pounds/acre 
on an unenclosed field population, to illustrate an immediate 
decline in Microtus pennsylvanicus numbers. No long term toxi­
cological effect was demonstrated in the Microtus population, 
which rapidly recovered, while a long term effect was demonstra­
ted in Pcro~scus maniculatus, indicating a different response 
by the two small mammal species to endrin. It was concluded 

that the ~~c~~~us population responded to endrin as it would 
to a local depopulation by removal trapping. Morris (1971) 
came to the same conclusion from a study on an enclosed Micro-
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tus populations, sprayed at th~ same dosage. 

Resistance to organochlorines in inse~ts is a widely 

known phenomenon. This resistance has, however, now also 

bc.cn illustratod in the Pine mouse, Pi tymys pinetorum (\Vebb 
and Horsfall, 1967). 

lVIost expL-rimt-ntal work, howE.:vcr, has been dcne on labo­

ratory rodents. Studies on the effect of exposure of mammals 

to organochlorines have been undertaken by various writers, 

e.g. Bernard and Ga~tncr, 1964; Hunter, Stevenson, and Ferri­

g::ln, 1964; Ware and Good, 1967; lVJorris, 1968; Deichmann, KGp­
lingcr, Dres~lcr, and Sala, 1969; Good and Ware, 1969; and 
Murphy ~nd Korscrgen, 1970~. 

In South Africa, Wiese, Easson, and van der Msrwe (1970) 
illustrated that livestock was not adversely effected by 

diLldrin coverspraying at the registered concentration. 

The effect of organochlorine pesticieds on birds has· 
been widely studied by various authors, especially in the 

United St3.tes of America (Robbins, Springer, and Webster, 

1951; Genelly and Rudd, 1956; Clawson and Baker, 1959; Cross, 

King, and Haynes, 1962; Wurster, Wurstsr, and Strickland, 

1965; Keith, 1966; Atkins and Linder, 1967; Labisky and 
Lutz, 1967; Baxt(:,r, Lind~::T, and Dahlgren, 1969). 

In South Africa Wiese and Easson (1967) concluded from 

a study on caged crowned guinGa fowl, Numida meleagris, that 

it would b~ unlikely that ~cute intoxication would result 

from blanket treatm~nt with di~lctrin at a dosage of 2,64 oz 

pGr morgen. Wibse, Easson, van der Vyvcr, and van d8r Il'icrwlo 

(1969) report significantly higher egg production of crowned 

cuinea fowl exposed to high(:,r dieldrin dietary levels. The 
greater vi::1bility (weight gain and 8gg productj_on) of the F1 
progeny of th~se birds was ascribed to a selection (resul­

ting from dieldrin intoxication) for increased vigour. 

Di~:-lcirin and rt:.latcd compounds seem to be much more le­

thal to invt:.rtebr3.tes and fish than to mamm.als and birds 

(Harrington and Bidlingmayer, 1958; Meeks, 1968). 

In ordsr to appreciate th~ ecological Gff0cts of p~sti­

cid6s, th(:, ~:;;cology of the animals and arsas studied should be 
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known. In South Africa work on rodent ecology was initially 
undertaken mainly in connection with plague (Davis, 1939, 

l946a, l946b, 1948, 1953, l963a, l963b, 1964; Davis and 
Thomas, 1941; Oliff, 1953; ~easroch, 1954; Johnston and 

Oliff, 1954; Allans0n, 1958; Veenstra, 1958; Co~tzee, 1965, 
1967; Hallett, 1967; De Moor, 1969). 

Work on rodent ecology in general has been undertaken, 

amongst others by Davis (1958, 1959), Meester (1958, 1960), 
De Graaff (1962), De Graaff and Nel (1965), Nel and Nolte 
(1965), Meest~r and Hallett (1970), and Davis (in press). 

Against the background of this work the present study 
reports on the effect of dieldrin spraying on the g~neral 
ecology of wild living rodents occurring on two soil and 

vegetation types 11 km SSi of Pongola (27°29'S, 31°42'1), 
in the northern Zululand lowveld, Natal. 

The area was studied by means of live trapping from 

April 1967 through May 1969. In July 1968 it was aerially 
sprayed with dieldrin at 8 3, 0 g/ha. 

Several species of rodents, and particularly Praomys 

(Mastomys) natalensis which is one of the most important 
species for health and economic reasons, encountered during 
th8 study, are subject to periodic increases in numbers. 

Praomys (Mastomys) natalensis is a semi-commensal rodent 
which plays an important role in the transmission of plague, 
Pasturella pestis, from gerbils to man (Davis, l946a; 1946b; 

1948). Recently plague was reported from the Orange Free 
State during 1967/68, and from Lesotho at tn~ end of 1968, 
which coincided with a rodent population outbreak which 

started and ceased sporadically at different localities in 
South Africa during the period l~te 1966 to early 1969. This 
outbreak, which caused considerable damage to maize and other 
crops, was observed over practically the whole of the Trans­
vaal, the nor t.hern Cape near the Botswana border, t1.1e northern 
:::nd central Orange Free State, and probably extended through 
Lesotho to the northeastern Cape Province. It also occurred 
in large pbrts of Natal and probably extenued from th~re 
through Swaziland to the Transvaal lovvveld (van der Merw0 
and Keogh, 1970; Hallett and Keogh, personal com;:runication). 
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Wilson (1970) reports on a population explosion of 
Praom~ (Mastomys) natalensis becoming evident in Rhodesia 
during January 1967 which steadily increased to a peak in 
July/August of the same year, after which numbers declined. 

One of the main functions of ecological work on rodents 
in South Africa is to conduct surveys of those species that 
are involved directly or indirectly in vector-borne diseases 

of man (Davis, 1963a). 

A secondary purpose of this study, therefore, was to try 
to obtain information about those aspects of the ecology of 
Praomys (Mastomys) natalensis and other species captured 
which would assist in understanding, and perhaps preventing, 
similar outbreaks and the plague epidemics which might 
accompany them. 
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3c Study area 
3.1 Location 

The study area is located on the farm Vergeval 644, dis­
trict Ngotshe, northern Zululand, Natal (figs. 1 and 2), 11 krn 

SSE of Pongola, at an altitude of approximately 360m above sea 
level and at the coordinates 27°29'S, 31°42'E. 

An area of 428,3 hectares (500 morgen) was selected for 
the dieldrin project. One half of this area was sprayed and 
the other half was used as a control area. 

Trapping was conducted-on two grids on each half of the 
study area. Grids P46 and P89 were the control grids, while 
grids P50 and P88 were sprayed. The position of each grid on 
the study area is shown in fig. 3. In each comr11unity (see sec­
tion 3.3. below) the most uniform habitat where grid live trap­
ping would be practical, was selected. 

3o2 Climate 

The climate of the area is subtropical, with a wet summer 
season followed by a dry winter. The temperature and relative 
humidity prevailing over the study area were determined by 
means of a thermohygrograph housed in a standard Stevenson 
screen. 

The highest monthly maximum temperature, mean maximum, 
lowest minimum, mean minimum, and the monthly mean for the stu­
dy area appear in table 1. The highest monthly maximum relative 
humidity, mean maximum, lowest minimum, mean minimum, and the 
monthly mean for the study area are shown in table 2. 

Rainfall figures for the study area and for the Pongola 
Gorge (27°26'S, 32°4'E; ~··() km :ENE. of the study area) are shown 
in table 3. Due to the fact that rainfall data for the study 
area were only available from September 1967 on, the Pongola 
Gorge rainfall figures (January 1966 to May 1969) and the ave­
rage for Pongola Gorge area (657 mm per annum), were obtained 
from the Weather Bureau (Department of Transport, Pretoria) 
for comparisono The rainfall statistics for the nearby Pongola 
settlement (27°23'S, 3lq:.37,.E; alto 274m), available only for 
the period 1942 to 1950, can be summed up as follows~ 
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Average over nine years: 718,8 mm 
Max~ 977,6 mm (1943) 
Min~ 497,6 mm (1947) (Weather Bureau, 1954). 

7 

When the total rainfall on the study area during 1968, 
viz. 327,4 mm (the only complete rainfall data for a full year 
available) and that on thb Pongola Gorge during the same period 
(403,1 mm), are compared with the average over nine years (1942 
to 1950) at the Pongola settlement (718,8 IT~)~ it becomes appa­
rent that 1968 was an extremely dry ybar, the nine-y8ar average 
rainfall at the Pongola settlement being much high€r than the 
1968 figures observed on the study area and at the Pongola 
Gorge Weather Stationo The 1968 rainfall on the study area, 
in fact, was even lower than the minimum of 497,6 mm observed 
at the settlement over the nine year period. 

From January to May 1967 the rainfall on the study area 
was much higher than during the same period in 1968 (records 
from surrounding farmers). From July 1968 (the time of spray­
ing) until February 1969, the rainfall was lower than during 
the same period the previous year. From March to May 1969 the 
rainfall exceeded that for the previous year (table 3). 

3.3 Habitat 

The study area, situated in the lowveld veld type (Acocks, 
1953) and the Southern savannah biotic zone of Moreau (Davis, 
1962), is composed of two plant communities vizo Acacia tor­
tilis, and A. nigresc8ns. Two grids were situated in each 
community, grids P46 and P50 in the A. tortilis community and 
grids P88 and P89 in the A. nigrescens community. This means 
that a control and a sprayed grid occurred in each plant corrh~U­

nity. 

The study area was grazed during the first three we0ks of 
October, 1967 by approximately 1000 cattle, from 9 to 18 May 
1968 by 300 cattle, and from 19 to 31 May 1968 by 170 cattle. 

Thereafter no grazing by cattle took place. 

At least 100 Impala, Acpyc8ros melampus, were present on 
the area throughout the p8riod of the study, although a much 
higher population presumably occurred most of the time. Other 
ungulates prGsent on the area in low numbers wor8 kudu, Trage-
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laphus strepsiceros, bushbuck, Tragelaphus scriptus, steenbok, 
Raphicerus campestris and grey duiker, Sylvicapra grim.mia. 

The following small mammals were captured in the course of 
the study: 

Praomys (Mastomys) natalensis (A. Smith, 1834) (Multimam-

mate mouse) 
Saccostomus campestris Peters, 1846 (Pouched mouse) 

Lemniscomys griselda (Thomas, 1904) (Single-striped grass rat) 
Leggada minutoides (Smith, 1834) (Pygmy mouse) 
Steatomys pratensis (Peters, 1846) (Fat mouse) 
Aethomys (Aethomys)chrysophilus (de Winton, 1897) (Red veld 

rat) 
Tatera brantsi (Ao Smith, 1834) (Highveld gerbil) 
Otomys angoniensis Wroughton, 1906 (Vlei rat) 
Crocidura hirta Peters, 1852 (Musk shrew) 

The numbers of each species caught are shown in tables 4 
to 7. For the distribution throughout Africa of the rodent 
species caught on the study area, see Davis (1962). 

The mechanical and chemical analyses of eight soil samples, 
taken from the four grids at depths of 0 - 10 em, are shown in 
tables 8 to 10, and the position where each sample was taken on 
the grids and study area is shown in fig. 3. 

Grid P46 

The position of this grid in the study area is shown in 
fig. 3 and described in section 4.1. 

The general topography and nature of the habitat during 
November 1968 are indicated in fig 4. The soil colour variGs 
from dark brown to brownish red (table 10). The area is flat 
and free of stones with Acacia tortilis and A. karroo the two 
most common tree species. The trees, shrubs, and grasses recor­
ded from this grid are listed in table 11. The most common 
grass ~as Sporobolus smuts~i. In the shade of the acacias, 
Panicum maximum and P. deustum were, however, the dominant 
sp6cies. These latter two species were those most damaged by 
tGrmites through the winter months, 

During April/May 1967 the grass cover was denser that at 
any other time during the study period. By th~ end of Aug~st 
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(ie. the end of winter), hov;evor, tho grass cover had been 

severely damaged by harvester tbrnli t0s, more than on any of 

the other three grids. During the winter of 1968 (June to 

August) much l0ss t~rmite activity was observed than during 
the previous winter. 

At the end of thE:; wet season in .t\pril/lVlay 1968, th8 grass 

stand was far l<:;ss than at the same time during the previous 

year. This was duo mainly to thG much lower rainfall during 
early 1968 (table 3). 

Th<:: vegetation cover during late spring (Novemb(:;;r) of l96e 

is shown in fig. 4. From this it can b8 soc,n that no new growth 

had taken place by the encl of th0 spring. No substantial growth 

occurred boforo good rains fell in March 1969. This was, how­

ever, too late to enable any significant rodent population in­

cr6ase to takG placs before the t8rmination of the study 

(see section 5.1). 

3.3.2 Grid P50 

The position of this grid in the study area is shown in 

fig. 3 and described in section 4.1& 

The general topography and nature of the habitat during 

November 1968 arG d0picted in fig. 5. The soil colour is brown­

red (table 10) and tho area is flat and free of stones, with 

A. tortilis the most cormnon tree. ·:rho trees, shrubs, and gras­

ses recorded from this grid are listGd in table 11. 

Panicum maximlliil and P. deustllm vrcrc l8ss common than on 

grid P46. Theso two grass speci0s s0emed to be favoured by 

tsrmiteso The most common and less favour0d species, S. smut­
sii, rGrnained relatively dense; even during winter. 

During the 1968/69 rainy season this grid had a relatively 

better grass cover than did P46 (sGG figs .. 4 and 5)o The ve­
getation cover on this grid, howovur, was also poor during lat8 

spring of 1968 (Novemb~r) and did not improve bofore 1\'Iarch 1969. 

3.3.3 Grids P88 and P89 

The position of thusc two grids in th0 study area is 

shown in figo 3 and described in section 4el. They arL situa­
ted on a slightly stony slope, sloping from wE-st to oast. ThG 
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soil type is black turf (table 10). 

The general topography and nature of the habitat during 
November 1968 are evident from fig. 6. The trees, shrubs, 
and grasses recorded from these two grids are listed in table 
11 with Ao nigrescens the most common tree. 

Heteropogon contortus and S. smutsii were the most abun­
dant grasses. Po maximum and Po deustum were sparsely distri­
buted and are assumed to have played an insignificant role 
on these two grids. 

Grids P88 and P89, on turf soil, and belonging to the 
A. nigrescens community~ had a continuous grass c?ver (fig. 
6) in contrast with the A. tortilis community (figs. 4 and 5), 
probably as a result of undergrazing of the Ao nigrescens 
community, the conspicuous absence of termites or termite 
damage, and the soil type. 
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4. Mat0rial and methods 

4ol Trapping 

Trapping was carried out in four grids, situated in two 
main plant communities (figs. 3 to 6). Grids P46 and P50 were 
situated in an Acacia tortilis plant conununity and the other 

two grids, P88 and P89, in an ~~~a !?-~~~~ns conununi ty. In 
each comm~11i ty the most l;t.niform habitat where live trapping on 
grids would be practical was selected. 

The position of the four grids in relation to each other 
is shown in figo3o Each grid was 3,42 ha (four morgen) in 
size. Grids P88 and P89 were adjacent tc each oth8r with a 
182,9 metre (600 foot) communal boundary, and were situated 
approximately 0,8 km from the other two grids. Grid P89 was 
not sufficiently far from grid P88 to escape the effect of 
spraying on grid P88, but was chosen in order to study the in­
teraction between the sprayed and unsprayed populations after 
sprayingo Extremely low rodent population levels directly be­
fore and after spraying made this impossible. 

The four grids were each trapped with 225 Chauvancy live 
traps (figo7) spaced 13,1 metres (43 feet) apart, 15 rows with 
15 trap stations each, and one trap per station, placed hap­
hazardly within a l metre radius of the station marker. 

The time and duration of trapping on the four grids are 
indicated in tables 4 to 7. Grids P46 (19 times) and P89 (16 
times) were trapped from May 1967 through May 1969. Grid P88 
(16 times) was trapped from April 1967 and grid P50 (18 times) 
from August 1967, both through May 1969. Each grid was trap­
ped for four successive nights during each trapping period, 
with all 225 traps operating concurrently. Because of tho low 
numb8r of animals captured 7 grids P88 and P89 were sometim6s 
trapped for only 3 nights during a trapping period. 

A mixture of peanut butter and rolled oats was used as 
bait. No prebaiting was done. 

During trapping operations traps werb s&rviced early each 
morning. Sprung traps wGre investigated, and any mice caught 
were transferrGd from the trap to a large plastic bag (400 to 
800 gauge plastic), approximately 375 mm x 250 mm (15 ino x 
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10 in.) in size, and from this bag to a smaller sized linen 
bag 200 mm x 125 mm (8 in. x 5 in.). The linen bag contain­
ing the animal was then taken to a light delivery truck used as 
a field station. 

On first capture each rodent was marked by toe-clipping 
and/or ear-clipping (for method see fig. 8). In addition, the 
following data were recorded for each animal at every capture~ 

l) Species. 

2) The mass of each animal to the nearest gram, obtained 
on a triple beam balance. 

3) Sexo 
h 

4) Position of testes,.w~ther scrotal or abdominal 
(males). 

5) Vagina open or closed (females). 
6) Pregnant females, as detected by palpation. 
7) Total length in mm. Animals were stretched out on 

their backs on a ruler and measured from the tip of the 
nose to the end of the tail. 

8) Tail length, by the vertebral method (Coetzee, 1967). 
9) Trap number. 

After the above data had been recorded the animals were 
released at their point of capture. 

When an animal was caught more than once within a trap­
ping period, the mass recorded at the first capture was taken 
to apply throughout. The total length, head and body length, 
and tail length werG averaged for a particular trapping period 
to make measurements more accurate. 

During all the trapping periods from 21 May,l968 to No­
vember 1968, traps in grids P46 and P50 were serviced twice 
daily, in the early morning and again at sundown. This pre­
vented mortality of the diurnal Lemniscomys griselda, which 
otherwise had to remain in the traps for a day and a night be­
fore release. Prior to 21 May 1 1968 the numbers of L. griselda 
captured did not warrant this procedure, and their numbers in 
the other two grids were too low throughout the study to re­
quire traps to be serviced twice daily. 

For the purpose of population density estimation the af­
t8rnoon catches were added to those of the following morning. 
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The data thus accumulated were treated as if the traps had 
only been cleared in the mornings. 

4.2 Spraying 

Grids P50 and P88 were sprayed from the air on 2 July, 

1968 with a solution of 13% (weight/weight) technical dieldrin 

(85 purcent 1,2,3,4,10, l0-hexachloro-6,7-epoxy-1,4,4a,5,6,7, 

8, 8a-octahydro-exo-l,4-endo-5, 8-dimethanonaphthalene, Heod, 
and 15 percent related compounds) in a mixturo of 70 percont 
xylene/styrene po1ymcr and 30 pbrcent Shcllsol R, at the rate 

of 0,630 litres/hcctars (0,95 pints/morgen; 83 g pGr ha). 

A rate of 0,663 1/ha (1,00 pint¢/morgcn) is equal to S7,4 g 
active material p~r ha (2,64 oz/morg0n). Therefore, slight­
ly less dieldrin was sprayed than was intended. The insec­
ticide was delivered by four two-blade rotary atomiscrs 

giving a distribution pattern of 5,77 droplets per cm2 (37,2 
dropl~ts/in2 ) (Wiese and Easson, unpublished data). 

4.3 Sampling for r8sidue analysGs 

At int0rvals of 10, 14, 20, and 60 days after spray­
ing, small mammals were snap-trapped, and whole carcass 

samples taken for gas-chromatographic dc::termination of diel­
drin and photodi8ldrin (photoisomcrization product of diel­
drin) residues. As rod8nt populations wore low at the time, 

all the species occuring wer8 not sampled every time. 

Three separate grass samples for analysis were taken 

from the sprayed area immediately aftvr spraying and at one, 

two, seven, 14 9 21, 30, 42, 56, 90, 146, 189, 258, and 380 
days after spraying. 

The gas-chromatographic mGthod ·usbd for analysis is de­

scrib8d by Wibse, Easson, and van dcr Merwe (1970). 

4.4 Population density 

The density for April/May 1967 was 0stimated by moans of 

the capture-recapture method dcscribGd by Davis (1956). This 
was adopted because the method of Jolly (1965), which was us8d 
for data from th~ rLst of th~ study (see b0low), supplies no 
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population estimate for the first sample. 

From August 1967 to May 1969 densities were estimated 

by means of the stochastic capture-recapture model of Jolly 

(1965). These estimates are of the trappable populat~on 

only. It is assumed that each sample from the population is 

random, and that the captured animals so distribute themsel­

ves after release that they have the same probability as any 

other of being caught in the next sampleQ This model takes 

death and immigration into account. 

A grid was trapped for four days in succession during 

each trapping period (section 4.1). The data for the four 

days were used as if they represented one capture. Therefore, 

if an animal was caught more than once within the four day 

trapping period, the captures after the first capture were 

ignored for population estimation purposes, as suggested by 

Jolly, in order to ensure that the assumptions of the method 

regarding randomness of trapping opportunity be met as far as 

possible. An animal caught on the first night might be more 

liable to be caught again on the second, either because it 

was still in the vicinity of the trap or for some other rea­

son such as trap proneness. Animals on the second, third, 

and fourth nights could accordingly not be assumed to repre­

sent a random sawple of the total. 

4.5 Reproduction 

The percentage of scrotal males and pregnant females 

per trapping period was calculated and bresding seasons for 

the different species were obtained. 

Various methods for computing home range size have 

been suggested. The method of maximum distance between cap­

tures (M) was used in this study (Brant, 1962). 

With this method the distance between the two furthest 

point~ of capture is measured, and computed for an animal 

after the second, third, o••ooo' nth capture. 
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Maximum distance b0tweun captures (M) was calculated as 
follows in the example illustrated in figo 9~ 

No of captures 

After the 2nd capture 

M in mGtrss (feet) 

13,1 (43) distance between first 
and 2nd capture 

AftGr the 3rd capture 2672 (86) long0st distance betwesn 

After the 4th capture 
AftGr the 5th capture 
After the 6th capture 
After the 7th capture 
After the 8th capturE; 

After the 9th capturE 

captures since tho first. 

forG, the distance between 

26,2 (86) distance bGtween 

29,5 (96,15) 4 to 5 
29,5 (96,15) 4 to 5 
29,5 (96,15) 4 to 5 

47,3 (155~03) 7 to 8 

47,3 (155,03) 7 to 8 

There-
1 and 

1 and 

The avGrage maximum distance between captures (av. M) 

for a nurr1ber of animals after, for examplG, the second cap­

ture can be calculatod as follows~ 

3 

4 

Animal number M in metres (feet) after tho 2nd ca:eture 

1 0 ( 0) 

2 13,1 ( 43) 

3 18,6 (61) 

4 26,2 (86) 

Total 57,9 (190) 

The value of avo M = 57,9- 4 = 14,5 metres 

Maximum distance betwGl;;n capturGs (M) was calculated for 

each animal captured more than once, provid8d that no more 

than half the captur8s were in the outGrmost two rows of a grid, 

and of thGso not more than half in the last row. An average 

maximum distance betvfGOn captures (avo M) was then calculated 
for each sc,x of Gach specios on each grid afte:r each capture. 

The avo M for each species, sex· and grid was plotted against 

the number of captures. Diff~ronC8S in the ave M botwoGn the 

species
9 

sexes and grids were tested by means of the M~ann 

Whitney- U t8st. 

This test (which is the equivalent of the t-test for nor­

m9.lly distributod data) is used to dotorn1in0 wheth0r two inde-
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pendent samples were drawn from the same population when the 
data are assumed not be normally distributed. 

The equation for the test is (Siegel, 1956): 

U' = N1N2 + N2 (N2 + 1) - R2 
2 

U = N1N2 - U' 

where Nl = number of cases in 

N2 = number of cases in 

smaller sample 

largor sample 

R2 = sum of the rank numbers of the second sample 

The smallest value of U' or U is used in the tables to 
determine significance. When calculated U values are smaller 
than or equal to Uk valuos (table values), the two samples com­
pared/ differ significantly (Siegel, 1956: table K). 

4.7 Sizes and mass 

The mean, standard deviation, and standard error of the 
body mass, total length, head and body length, and tail length 
were calculated for each species and sex and for each season of 
the year. Spring was taken to include September, October, and 
Novembbr; s-u:ffi·;_ner included December, January, and February; 
autumn included March, April, and May; and wint0r included June, 
July, and August. The differences between mean values for the 
two sexes and different seasons were tested for significance by 

means of the t-test. 

s = /..L N ( x. - x)2 
I N-l 

r_ l 

v i=l 

s = standard deviation 

N = sample size 
- of parameter X = mean 

N 
~. = sum overall data (xl to xN) 
i=l 
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- -xl - x2 
t = ;- N~ --:-r-

;jl s2 
+ 

nl n2 

t = t-value 
-x1 = mean of first paramctor 

x2 = mean of second pnram0tcr 

s2 variance of -= xl 1 

c:::2 varian,.;e of -v2 = x2 

nl = sample size of first parameter 

n2 = sample size of SGCOnd paramctGr 

4o8 Population structure 

The relative frGquGncy of animals of different body mass 

during the four seasons of tha year was used to divide the 

population into different age classes. 

The s~x structure of the different species for each sea-

~cn ano gr1d was d~terminbde 

These ratios were tested by means of theX2-test (Siegol, 

1956) for a 1~1 ratiou 

2 K ro. E.) 2 X :> -= \ l l ·-
i=l E. 

l 

o. = 
l 

obst:rved number of cases in ith category 

E. 
l 

:::: expected nwnbcr of cases in ith category 

K 

L. = sum over all (K) catogoriGs (two in tho case of sex ra-

i=l tios). 

4.9 Behaviour 

Behaviour of the species encountered wGro noted!during 

trapping, handling and release. 
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5. Results and discussion 

5.1 Population densities 

The rodont population density- on each of the four grids 
is illustrated in figs. 10 to l9o Tbe numbers of animals of 
each species and sex captured, the number of first captures, 

and the total nun1ber captured during each trapping period, 
appear in tables 4 to 7. 

5 .l.l Cornparison of population densities on the four grids 

'I'hroughout the study the !:._ .. nigrescens corn.Inuni ty (see 

section 3.3) usually had a denser grass cov8r than did the 
A. tortilis community, especially during drier periods. It 

is surprisi.ng, therefore, that grids P88 and P89, adjoining 

each other in the A. nigrescens plant community (seE:: section 3), 
consistently supported a relatively much lower rodent popula­

tion than did grids P46 and P50, situated in the A. to~tilis 

cownunity. During the rainy season the new growth in the 

A. tortilis comn1unity was better than in the A .. nigrescens 
community. Dead grass was always present in the latter but 

never in the former, suggesting undGrgrazing in the A. nigres­
~ community .. 

5.lol~l Total rodent population 

During .ll .. :pril/Iv1ay 1967 grids P88, P89 and P46 supported 
the largest rodGnt population per grid observed at any time 

during the study, consisting mostly (52% and more) of Po(Mo) 

natalensis. Grid P50 was not trapped during this period. 
Grid P46 supported the largest population: 153 Po(Mc) natalen­
sis, 18 So campestris, and 6 Lemniscornys griselda. Grid P88 
supported 17 Po(M .. ) natalensis, 3 b. campestris, 2 L. griselda, 
1 Leggada minutoides, and 3 A. chrysophilus, while grid P89 
supported 13 P~(~.) natalensis, 1 So campsstris, 2 Steatomys 
pra tens is, 3 Lernniscornys grisolda and 6 Loggada rr1inu to ides. 
This high rodent population during the late autumn of 1967 
coi~cided with a rodent population outbreak obs8rved through 
largo parts of Southern Africa, extending from late 1966 to 
early 1969 in some localities (Vander Merwe and Keogh, 1970). 
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After autumn 1967, t:here was no evidence of the outbreak in 
the study area. 

Of this population, only a small breeding stock still re­
mained in August/September 1967 for the 1967/68 breeding sea­
son. This-can be primarily ascribed to a considerable reduc­
tion in amount of vegetation and ground cover during the winter. 
Grid P46 in particular was largely laid bare by harvester ter­
mites between May and August 1967. This grid experienced its 
most marked decrease in rodent population density during this 
time (figso 16 to 19)~ 

The total population on both grids P88 (fig. 10) and P89 
(fig. 11) declined steadily through the winter of 1967 and sum­
mer of 1967/68, reaching its lowest point (1 to 4 animals per 
grid) in April/JVJay 1968 o The population stayed at this low le­
vel until the termination of the study. 

The population on grid P50 (fig. 12) peaked in the late 
spring (October to November) of 1967 at 34 animals. Thereaf­
ter, the population showed a progressive decrease ~a three in 
November 1968, followed by an increase to eight in February 
and 12 in May 1969, the latter consisting mostly of __ ..§.• campest.t·~s. 

On grid P46 (figo 16) the high population (183) found in 
May 1967 declined through the winter, spring and early summer to 
30 animals in November, whereafter it increased to a peak of 
68 in February 1968, to decline to 18 in late June (just prior 
to spraying). During July (after spraying) the population stay­
ed at about 17 but declined to four animals towards September 
196~, staying at that level until February 1969. An increase 
to 16 animals, mostly S. campestris, was observed during April/ 

May 1969. 

Low numbers of all species on all grids after spraying, 
made a meaningful post-spraying evaluation .of population struc­
ture impossible. According to Veenstra (1958) P .. (lVlo) natalensis 
is found in association with other rodel1ts (Rattus, Tatera, ~:!:!§_,and 

Rhabdomys) when abundant food is available, but when competi-
tion leads to food scarcity it gives wayo In domestic habi-
tats where Rattus or Mus musculus have established themselves 
P~(Mo) natalensis seem to be driven away (Shortridge, 1934 ci­
ting Hewitt, 1918 and 1931). Delany and Neal ( 1966) report·:~:, 
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the same phenomenon, that is after the intr~duction of Rattus 
rattus in Uganda, Pn(Mc) natalensis was driven from its do­
mestic habitat (native huts)c 

On both grids P50 (figo 14) and P46 (fig, 18) So campes­
tris experienced a relatively large increase in numbers du­
ring the period January/:E'ebruary to early Iv1ay 1968, before 
P.(M.,) natalensis started to decline (see below)o Although 

the sample was small, the fact that both grids showed more or 
less the same trend suggests that the relationship is a real one 
and not a result of sampling erroro 

Relatively higher numbers of S" ca.rrrpestris and L. grisel­
da were observed during times of lower fo(Mc) natalensis po­
pulationso The total population on grid P50 comprised from 
August 1967 to February 1968 (the time of a Pc(Mo) natalensis 
high) on the average 60~ P.,(~o) natalensis, 19% S. campestris, 
and 12%) L" griselda of the 135 animals captured. Other species 
captured comprised the ren1aining 9-7~ of the animals captured. 
During the subsequent period, towards late July 1968 (time of 
relative high So campestris and Le griselda numbers)

1 
P .. (Nlo) 

natalensis averaged 13% of the 110 animals captured, ~., ~­

pestris 45%, and Lo griselda 41% (table 6; figo 20)., During 
the following period, tov,rards ter1nination of the study in IVlay 

1969, the aniruals captured comprised 161~ P.,(Mo) natalensis,75f 
S. _£ampestris, and 3% L., griselda (fig., 20) o 

During April/rtay 1967, on grid .P46 ~ P., (~L.) natalensis com­

prised 86% of the 177 animals captured, So camEestris 10%, and 
L ~ _g_~isel~_§ }{{ o F'rom September 1967 to February 1968 P" (l:L.,) 

natalensis comprised on the average 677{, of the 219 animals cap­
tured, S 0 campestris 131~, and L., griselda 15'/~' o During the sub-

- - . - . , ... , ·• 

sequent period~ towaris late July 1968 (tlme of re~at1vcrh1gh 
s., campestris and L., £!iseldJ. numbers), P.,(M_.,) natalensis ave­

raged 28% of 163 ani1nals captured~ So can1pestris 441~ and Ll) _g_~i-­

selda 22%., The trapping pericds from July 1968 to ~ay 1969 
yielded 2Cf/~ Pc (Ml)) .natalensis, 649~ S. can1pestris, and 91~ I~. £E,i­
selda (table 7; figo 21)., These lower Pc(~g) natalensis 
numbers coincided with times of extreme food scarcity,. During 
th8 autumn (April/~Jlay) of 1967 when the habitat vvas good 7 with 
abundant food, P 0 (Mo) natalensis numbers \Vere high while S c ~­

pestris and Lo griselda numbers were relt.:.~tively low" During the 
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autumn of 1968 and 1969 S. campcstris was present in rela­

tively high numbers, coinciding with a timG of food scarcity. 

In spit~ of thG faut that P.( M.) natal~nsis is a very 
successful rodGnt in t0rrns of rvproduction and distribution, 

thE.. prGscnt data seem to favour th\.; hyr;othosis that P 0 ( lVi.o) 

natal0nsis gives way during times of food scarcity in autumn 
and wint0r. 

5"lolc2 Praomys (N~astomys) natalcnsis 

Cn grid P88 (figo 10) and grid P89 (fig. ll) Po( Mo) 

natalcnsis declined from 17 and 13 individuals per 6 rid 

respectively in April 1967, through the. winti..-r of 1967 and 

sw~cr of 1967/68 to a low in December 1967 on grid P88 9 

and in April 1968 on grid P89, when only one animal was captured 

on each grido Thoruaftcr nu..-rnbcrs remained low until the end 
of th0 study. 

Praomys (Mo) natal0nsis numbers on grid F50 (fig. 

13) d0creased from a peak (19 ani~als) in tho beginning of 

DeccmbGr 1967, to nine in January and three in April 1968. 

It thon remained at that low level u11til tormination of 
the study. 

On grid P46 th0 1967/68 Po( ~c) natalcnsis surrili1Gr pGak 

extended fromD8CL-IDb• . .,r 1967 to February 1968 (fig. 17). The 

population dccrl;,ased from 153 animals in May/June 1967 to 

21 in Novc.mbGr, th~n incr&ased to 31 in Dec0mbcr 1967, 
stayod at this lL:vel until February 1968 and thereafter, 

dGclincd to two towards early June 1968. It romainod at 
that low level until t0rmination of the study. 

The other spvci0s on both urids P50 and P46 did not dc­
clin8 during this p~..-riod but in fact incrt:.-ased in numbers 

(s~e soction 5olul.l above, and 5ololo3 and 5ololo4 below). 

While barbly pr~s0nt on grids P88 (figo 10) and P89 (fig. 

11) from ScptGmbGr to Dec8mb~r 1967, S. uampcstris incrGaSbd 
on both to a small pGak (six animals) in February 1968. It 
disappearGd from buth grids prior to spraying in July 1968. 
On grid P88, which was sprayed, this spLci~s app~ar~d again 
in July, just after spraying, but never mo1·~ than one at a 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



22 

time, and on grid P89 (control) it did not appear until May 
1969 (three animals). 

A S. campestris population peak varying from 10 to 17 
animals was observed on grid P50 (fig. 14) from February to 
late May 1968, whereafter it declined to six just prior to 
spraying and to zero in November 1968 •. Thereafter the popula­
tion increased to ll in :May 1969. This shows a relatively lar­
ge increase in the number of So camEestris compared to ~.(M~) 
nata1ensis during the period February to late May 1968 (see 
section 5.1.1.1; fig. 20). The total number of s. campestris 
captured on this grid exceeded that of P~(Mo) nata1ensis du­
ring all the trapping periods from April 1968 until the end of 
the study in l\1ay 1969, except during July 1968 when they were 
equal (one each) and November. 1968 when there were no S. cam­
pesth~s against three Po(!.) nata1ensis captured (table 6). 

On grid P46 a S. campestris population (fig. 18) of 18 
(10% of the animals present) was estimated for May 1967. Du­
ring subsequent trapping periods, from September to December 
1967, a low population (one animal) was observed. In January 
1968 a sudden increase to 10 was observed. It thereafter in~ 
creased furth~r towards April/May (18 to 24 animals). After 
this peak it declined steadily to zero in November and did not 
reappear before April/.Nlay 1969, when 16 animals were 8stimated 
to be present. The total number of s. camp8stris captured on 
this grid exceeded that of P~(Mo) natalensis from April 1968 
to late July 1968, exc€pt during early June when one So campes­
tris was observed against twc Po(M.) natalensis (table 7). 

During a period of relatively low rodent numbers, So ~- · 
pestris6 seome~ therefore, to comprise the largest proportion 
of the population. A relative much higher £• campestris popu­
lation was present on grid P46 during February to May 1968, and 
during April/May 1969 than during April/IY.Iay 1967, when total 
numbers (all species) were much highero Grid P50 was not trap­
ped during rv'J.arch to April 1967 o During February to May 1968 
and during the same time in 1969 relatively high numbers of 

S. campestris prevailed. 
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5.1.1.4 Lemniscomys grisblda 

LGmniscornys grisclda numb~..-rs (.~n grid P88 (fig. 10) and 

grid T?89 (fig. ll) stayed consis:.(;:.;ntly lovv and no clear 
trend could be disc~rncd. 

On grid P50 the numbers (fig. 15) excct.:ded those of thG 
other spt:cius from just prior to spraying until just after­

wards (~arly June to 1 tG July 1968), whGn thGy fluctuated be­

twEen sGvcn and 14. During this timo th~ population (63 ani­

mals) consisted of approximately 565~ L. ~ris•.;;lda, 29j{ s. ~­
pGstris and 10:.;; P e ( Ivi.) natalcnsis (fig. 20). ThL.roaftGr 

nwnbGrs of L. grisclda declined sharply to zero in Novt.;mb0r 

1968 and rcmainbd so uutil the t~rmination of thL- study. 

On grid P46 a L. griselda p0ak (ninb animals) was obsor-

VGd during late May 1968 (fig. 19). At the tim0 of spraying 

{2 July, 1968) on grid P50 and P88, th~--- population on grid P46 
had alr~ady duclinsd to f0ur and subsuquLntly d0clincd more 

slowly to ZbrO in Ecbruary 1969. Lc-rnniscomys grisclda was 

morE: abundant than f. ( lVI.) natal,._.nsis and S. cam£L . .Jtris from 

late May to l3tt July 1968, comprising 39'% of 75 rodents cap-

turt..d during that ti1ne, with P .. ( Tf.L .. ) natalonsis comprising only 

12·/ and S. camp~vstris 377.~ (fig. 21). Therefore, frorn early 

June to latE- July L. grisclda popul.J.tions on c_;rids P50 and P46 
~xcccded thosc of both Po( M ) natal~:...nsis and S. campcstris. 

5.1.1.5 0thc.r spcci8s 

Ac;thomys chryso-;Jhilus, Loggada minutoidcs, and Stoatomys 

pratcnsis W8r8 very infrbqu~ntly prcs0nt on Grid P88 (fig. 10; 

table 4). Grid P89 (figg 11; table 5), also sup;ortod low 

numb'---rs of thcsu sp~..;civs. Dl7..ring May and ScptcmbGr 1967, 
however, a, rL-1:3-ti vely high number of L. minut~_:;ides ( thrG0 

to six animals) was prcssnt on this e;rid. 

Lcgc?ada minutoidus and S .. pratunsis appcart.:d sporadical-

ly on grid P50 (fig. 15; tablo 6). On~..; Oton1ys angonicnsis was 

ca.rturcd on this grid, but A .. chrysophilus_ was nL.vcr obs~rved. 

_?tcatomys_ pratBnsis was never captured on grid P46 while L. mi­

nutoicies seGmcd to bG prcsGnt 1nore rct:>l'tilarly here than on grid 

I'50. Acthomys chrysophilus was rvcordLd on grid P46 during 

F0 bruary 1968 and April 1969, whil8 T. brantsi was rbcord~d from 
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this grid during February and May 1969 (table 7)v 

5.lo2 Effect of dieldrin coverspraying on:.~·rodent numbers 

Grids P88 and P50 were sprayed with dieldrin on 2 July, 
1968 while grids P89 and P46 were treated as controls. 

The present study was conducted during times of below 
average rainfall and consequGntly poor habitat (see section 3). 
This resulted in low rodent populations just prior to and es­
pecially after the time of spraying, on both control and spray­
ed grids. 

After the Pc(M~) natalsnsis population declined in Decem­
ber 1967 (i.ec, before spraying) on grid P88 (sprayed) and P89 
(control), Po(Mo) natalensis never again increased on these two 
grids to such a level as to supply either positive or negative 
evidence regarding the effect of spraying (figso 10 and 11). 
On grid P46 (control) the population~ declined from its peak in 
December 1967 to zero in early July 1968 (the week of spraying), 
and thereafter stayed at a low level ~ntil the termination of 
the study (figso 16 to 19). The number on grid P50 (sprayed), 
after its highest peak in October 1967, declined progressively 
to an extreme low just prior to spraying and thereafter showed 
no increase above this levelo Again there is no evidence of a 
diffsrential decline in numbers which could be ascribed to 

spraying (figso 12 to 15)o 

This decline in Po(~e) natalensis numbors must therefore 
be ascribed to low rainfall and poor habitat as both sprayod 
and control grids declined to a similar extent. 

On grid P88 (figo 10) and grid P89 (fig. 11) Saccostomus 
campestris, after its peak in February 1968, decreased to zero 
just prior to spraying. It appeared again on grid P88 just 
after spraying in late July and thereafter stayod at an extre­
mely low level. On the control grid P89, So campestris did 
not appear again before May 1969. After a population peak in 
April 1968, the s. campestris population on grid P46 (control; 
fig. 18) docrDased towards early July (the time of spraying). 
Thereafter it stayed low until a substantial increase occur­
red in Niay 1969. The population on grid P50 (sprayod; figc 14) 
also showed a pGak in April 1968, dGclined to a low in early 
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J"L-..2.:.'" ( ~-....,_st c.ftcr spraying), and thereafter stayed low until 

a similar increase as on grid P46 was observed in May 1969. 

Lerrniscon!ys grisolds. numbers on grids P88 (fig. 10) and 

P89 (fig. ll) stayed low and no clear trend was apparent. Du­
ring late May 1968 a p0ak was observed on grid P46 (fig. 19). 
At the time of spraying the population had, however, ~lready 
declined and thereafter dGclined still further to zero in Febru­

ary 1969. Grid P50 (sprayed; fig. 15) supported a high popula­
tion from early June 1968 until after spraying in late July, 
whereafter it declined sharply to zero in November, not to in­
crease again. Although L. griselda numbers on the sprayed 
grid P50 did not declin0 until after spraying, this was not 
evident on grid P46 (control), where a decline was already ob­
served prior to spraying. 

Low numbers of Leggada minutoides and Steatomys pratensis 
(figs. 11, 15, and 19) were captured throughout the study. 

Although tho numbers captured before and after spraying 
were too low for any clear-cut conclusions to be reached it 
seems from the present data that dieldrin coverspraying at 
the dosage applied had no visible influence on rodent popula­
tion densities. The only possible exception is the suggestion 
that spraying might havo influenced numbers of Lemniscomys gri­

selda on grid P50. 
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Dit_.ldrin and photodiLldrin rLsidUC;S (m(,an of three 

s·::l.rr:.pl~.s) fcund on th\_ grass im.wcdiatuly aftvr ~:;praying and at 

1, 2, 7, 21, 30, 42, 56, 90, 146, 189, 258 and 380 days after 
spraying aro shown in table 12 (Wi6sc and :Sasson, unpublished 

data). Th~sc data correspond clos~ly with those of \Iiese, 

Easson, and van d0r Mcrwo (1970) for v~ld trc~tcd at the same 
dosagco 

Irmncdi.att:.ly after spraying 15,08 ppm c.li-....:drin y;\ ___ rc pre-

sent on thi. .. grass and it thcrc.aftLr dcclin~..d to 4, 34 ppm 

B.ftcr seve-n days and 1, CO pprn aft or 30 days, while photo­

dibldrin (photoisOffiGrization product of di~l~rin) incrcas0d 

from 0 7 12 ppm immbdiatcly aftc.r .-.:praying to :~1 pl .. ak of 8, 37 

:P.PIJ 14 days aftt-:r spraying and th,rL-aft-. .;r dcclinc;d tel 4 PI:Om 
. J -

90 d~lys aft~ .. r S}-'r1-J:i~g r No dGt~;ctablc d.1.1.0Unt of E;;i th8r dieldrin 

or phctodi~ldrin was pr~sGnt 380 days aft~r sprayingo 

Di ·-.l~irin and photvdi ~...-ll ..... in rcsidu~.s (in ppm) o btainvd 

1 rom who 1 (_" small rnarrunal care ass cs, ar L- shown in ta bl (,; 13. 

Th~ sampl~s were obtained 10, 16, 20, dnd 60 days after 

s:r;raying. As the rod~;nt nur.o.b(:,rs wert:.. low, not all spt;Cibs 

Vl8rL samplGd on .__.ach o,..,casion. Sa~::.:.pli .... s w..___,r."" obtained ()nly 

fro1n _§accostomus carn:: .. ~_stris~ Lo £:_isc .. lda e:1nd .9rcci.~ura hirtn • 

.::-r:c:nniscomys giE:clda carcasses (10, 20, and 60 days aft~/r 

spraying) and §.o cam.pGstris (16 days after spraying) sllovv·cd 

Vl .. ry low r• .. -siduL-s ( --:: 1, 0 ppm), whi1,_; one shre-w, C. hirta 

col1L0tGd 60 days aft~..-r spraying, showt.;d 4, 660 ppm diclcl,. in, 

and 0,206 ppm photodi~.:-1Jrin. This is an t.:-xtrvln(.1y high 

rcsidu8 whun comparc,d with lc.vc1s found in w~._.,thers at 

intervals of 30, 65, 3,nd 90 days aftGr spraying, and in oxen 

30 and 90 days after spraying (tab1~s 14 and 15) during a 

sirn.il:tr cxp".-ri:m.cnt in th~.... Lydi~,nburg district (:::Jius0, Basson, 

and van J. 0r IVILrvv \_, 1970) . 

Unpublish0d data indic::-JtG that Tat,~ra 1\.:_;ucogastcr mJ.ll.S 

rcc~iving 100 ppm diGldrin consistGntly in th~ir diL-t livLd 

up to 48 days aftvr onset of cx_posurc. 

Th ...... pr~;_.,scnt data, hovvL-V•:::..r, arb to,J ml;,jagro for any 

m-_.aningfu1 ccnclusions to be r~vachcci. 
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5.3 Reproduction 

5.3.1 Breeding season 

The study covt.:red two complete breeding seasons viz. 1967/ 

68 and 1968/69, as w8l1 as the end (April;/May) of the 1966/67 

breeding season. Reproductive activity was observed only in 

P.( M.) natalensis, S. camnestris, and L. griselda. 

Breeding data for grids P88 and P89 were combined because 

of the small samples obtained from each (table 16). At the 

end of the 1966/67 breeding season (during April/Niay 1967), 
scrotal males were observed but no pregnant females. While 

there was reproductive activity in the 1967/68 season, exten­

ding from September 1967 to :February 1968 ( 69Js of 29 females 

pregnant and 6 2?~; of 34 males scrotal) , there was none in the 

1968/69 season. 

The brGeding activity observed on grid P50 (sprayed) is 

shown in table 17. This grid was not trapped until after the 

end of the 1966/67 breeding season.. Fifty-two percent of 29 

females and 73% of 41 males were in breeding condition during 

the period September 1967 to April 1968. During the next breed­

ing season no pregnant fernales arr!ongst t~ill'ee captured and only 

one scrotal male (collected in November 1968) of two captured, 

were observed. 

Reproduction, especially amongst the females, was much 

lower on grid P46 (control) than on the other grids (table 18). 

Pregnant females were observed only during September and Octo­

ber 1967 (seven of 10 animals captured) while from September 

1967 to e~rly May 1968 65% of 110 malss observed were scro­

tal. No pregnant "P .. ( M·) natalensis females were observed on 
grids P46 and P50 during the 1968/69 season. Scrotal males 
were observed on both but in very lovv nun1bers (see above) 

(grid P46~ onG male obs~rved du~ing s~ptcmbbr 1968 not 
scrotal; ons scrotal rnalG of two obssrvbd in Novembor 1968; 

and two scrotal ma~0s in robruary 1969)~ 

When the ds,ta for the four grids are COlT.cbined the obser­

ved breading season for females was from September to :B'ebruary 
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and for males from September to April. 

Brambell and Davis (1941) found breeding females through­
out the year in Sierra Leone with the greatest proportion pre­
sent during October to November ( end of wot season/ 
beginning of dry season; autumn in northern hemisphere). 
Chapman, Chapman, and Robertson (1959) observed pregnant fe­
males in Rukwa;Tanzania from February to November with a peak 
during April and May (end of wet su~sonjb0ginning of dry season; 
autumn in southern hemisphere). Pirlot (1954) found breeding 
in Katanga also to be at its high~t during the autumn months. 
In Uganda during the period June to July l958i Southern and Hook 
(1963) found three of seven females collected either pregnant 
or lactating. Material from Uganda (Delany, 1964a) indicates 
no pregnant or lactating females during August to December 
1961. The same was observed in 19 females during the period 
13 July to 13 September 1963 (Delany 1964b). Delany and Neal 
(1966 and 1969) observed pregnant females in Uganda during 
May to July and during October to December, while males with 
high sperm rating were observed throughout the year. Coetzee 
(1965 and 1967), studying the breeding season of Po( Mo) ~­

lensis in the Roodepoort area near Johannesburg, reports breed­
ing to be continuous through the spring and summe~ reaching a 
peak in autumn (March to May; end of wot ~oason/b~ginning of dry 

season). Thereafter no breeding was observed until July/ 
August (end of winter) in spite of abundant food being pre-
sent in nearby maize lands. 

Anautumn reproductive peak at the end of the rainy sea­
son was not observed in the present study. Poor rainfall 
during the study is suspected to be the ca~se (see section 

5.3.1.4 below). 

5.3.1.2 Saccostomus campestris 

Ten of the 14 males observed on grids P88 and P89 during 
the 1967/68 season were scrotal (table 16). In April 1967 
there were a few observations, which included less than 5% 
scrotal animals. The only pregnant female observed on these 
grids during the study was encountered in May 1969 when one of 
four females captured proved to be pregnant. 
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On grid P50 (sprayed; table 17) pregnant fe1nales were 
observed in October 1967 (one of two animals), February 1968 
(one of four animals) and I\flay 1969 (two of four animals). 

On grid P46 (control; table 18) no pregnant females were ob­
served throughout the study. Scrotal males (68% of 25 animals 
observed) w8re present on grid P50 from Aug~st 1967 to early 

May 1968, and from August 1968 to May 1969 (94% of 16 animals 
observed). Scrotal r!lales were present on grid P46 from Octo­

ber 1967 to June 1968 (507~ of 52 observed), in September 1968 
(one of ono), and during April/May 1969 (7~h of 20 animals ob­
served). 

When the breeding data from all four grids are combined, 
the observed breeding se:;ason for malGs was from late August 
to June while females had a breeding s8ason extending from 
October to :E'ebruary 

A :pregnant fern.~- ~ _campestris was obsbrved in Uganda 
during November (Delan:y ., Neal, 1966). 

5.3cl.3 Le~~iscomys griselda 

On grids P88 and P89 (table 16) scrotal m~les were obser­
ved only during April/May 1967 (three of three animals) and 
during October 1967 (one of one). The only pregnant females 
encountered were during February 1968 (two of thres animals 
observed). 

Grid P50 (sprayed; table 17) supported breeding males and 
females prior to spraying but not afterwards (males~ September 
1967, the only one 9aptured being scrotal; February to May 
1968, all four animals captured scrotal; fe~ales~ September 
1967, all four females captured pregnant; and January 
1968, the only female captured pregnant). No pregnant 
females were observed on grid P46 (control) during the study 
(table 18) and scrotal males were encountered only before 
spraying, from September 1967 to February 1968 (53% of the 17 
animals observed were scrotal). 

\Vhen the data for the four grids are combined the obser­
ved brebding season for females was from September to February 
and for males from September to May. 
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The reproductiv8 data obtained from th8 pr~sent study 
were too meagre to allow any conclusions concerning the 

E:Jffbct of diGldrin cover~raying on the r8productiv-e acti­
vity of the animals present in th~ ar~a. 

5 .. 3cl~4 Effect of rainfall on brseding 

Because of tho below average rainfall during the study 

pGriod and the possible effect of this on tuG vegetation, 

the observed breeding s~asons for the diffsr~nt species might 
be somewhat aberrant. 

Reynolds (1960) reports two pbaks of breeding in Merriam's 
Kangaroo rat, Dipodomys merriami, ~orresponding closely with 

the periods of new vegetation growth in spring and late sum­

mer. Bodenheimer and Sulman (1946) report that fresh vege­

tation has a stiwulating effect upon breeding activity, and 

that the OGstrous cycle of Microtus guenthcri SG8IDS to be 

associated with a gonadotrotic factor found in frbsh green ,.. 
plant material which is responsibls for increased ovulationo 

Bothma (1969) found high temperature and a too low or 
too high rainfall the apparent limiting factor of the breed­

ing season of cottontails, Sylvilagus floridanus, in South 

Texas. He found reproductive peaks to correspond to in­

creased growth of vegetation in the spring and autumn. 

Stodart and Myers (1966) report green vegetation to be 

of importancG to the maintenance of reproduction in the 

Australian wild rabbit. The same phenomenon has been ob­

served in North Ambrican rabbits (Ingles, 1941; Fitc11, 1947; 

Mossman, 1955; Bothma, l969)o 

Bothma (1969) reports the onset of the cottontail 
brebding s8ason to be closely correlated with the init~ 

break in drought.. Newsome (1966) reports this reaction to 

rainfall in the red Kangaroo Megaleia rufus, while Poole 

(1960) and ~~8rs and Poole (1962) report it in the Austra­

lian rabbit. This response was attributed to estrogens in 

the growing tips of sprouting vegetationo Th~refore the 
gonadotrophic factor mentioned by Bodenh~imcr and Sulman 

(1946) might be estrogen. 
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According to Measroch (1954) many animals from Gquato­

rial regions lack seasonal brc~ding puriodicity. Thb r8sults 

obtained by various workers (BrambLll and Davis, 1941; Meas­

roch~ 1954; Pirlot, 1954; Allanson, 1958; Chapman et al., 

1959; Delany, 1964a and l964b; Coctze£~ 1965 and 1967; Dio­

tGrlen, 1967; Delany and Neal, 1966 and 1969; and unpublished 

data), howevGr, indicate that many s ~cios of small rodents 

have a rbstricted breeding s~ason, in tropical and southern 

Africa corresponding more or lbss with thb rainy season. 

The appearance of grb~n vegetation in tl1e pr~scnt study 

ar8a was inhibited by th~ low rainfall pr8vailing during 

the period, and this might have resulted in rcduc~d or de­

layed brL~ding activity. 

During normal rainfall years on tilL- study artva,. Praomys 

(Mo) natalcnsis, S. campcstris, and L. gris~lda bre~ding 

season is expected to be from t110 onset of good spring rains 

until after the end of autumn rainso 
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5. 4 r~~ovements 

5~4"1 Maxim~~ distance between captures 

If animals are captured repeatedly, the maximum distance 

between captures (M) can be measured aft8r the second, third, 
th t ,.... -, . l f 

ooe~o, n cap ure IOr eacn anlma. I the number of captures 

is placed on the abscissa of a graph, and the average length 

of rv1 (av" M) for a number of animals on the ordinate, a curve 

can be plotted to illustrate the n1anner in which av" M in­

creases with successive captures .. It can be as;~umed that in­

dividual animals have stable movement patterns if the curve 

becomes asymptotic, thus approaching the limits of their move­

ments (Stickel, 1954)o If, however, the curve continuE-s to 
rise, these anirnals are progressively occupying new areaso 

The av. M curves of two populations will consistently differ 

if the one population has distinctly l~lrger or smaller move­

ment patterns (home ranges) than the other (Brant, 1962). 
Unusual movements are not excluded from estimates of av. M, 
as they are in Burt's (1943) concept of home range. If pro­

gressive occupation of new areas becomes evident, av .. M will 

be of limited value, since it will include areas no longer in 

use (Brant, 1962)8 The same limitation is, however, evident 
for other ar8al methods of calculating hallie rangeo 

Trap spacing also seems to influence av. M valubs. Brant 

(1962) found that differences in trap spacing resulted in 
significant differences in the valu~s of av. r,c obtained. 

The Iv'lann Whitney U-test was used for comparing av. M be­

tween the different grids, species and sexes. Where two or 
more observations per animal were available the data were 

used for calculating avo M values. 

The average maximum distance travelled by Po( Mo) natalen-
. ft th 2nd 3rd th t ..§1:.2 between captures a er e ' ' o••oo' n cap ures 

is illustrated in fig. 22A and B (all grids combined, and 

grid P50), fig. 23A and B (grids P46, and P88+P89), and in tablG 
19. Comparable data on SQ campestris are illusGrated in fig~ 
24A to D and table 20, on Lemniscomys griselda in fig. 25A to 
D and table 21, and on Leggad~ minutoides in table 22a 
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5.4.1.1 Praomys (Mastomys) natalensis 

The av. M of males exceeded that of females significantly 

on all grids combined (N1 = 16, N2 = 19, Uk = 92, U = 92; 
p L. 0 , 0 5 ) , on grid P 4 6 ( N 1 = 15 , N 2 = 19) U k = 7 5 , U = 6 4; p < 

0,02), and on grid P50 (N1 = 10, N2 = 11, Uk = 22, U = 12~5; 
p ~0,02), but not on grids P88 + P89 (N1 = 13~ N2 = 15, Uk = 
64, U = 82), where no significant differene;e was observed (p/ 

0,05), but where female values tended to exceed those of males. 

Male av. M values on the different grids did not differ 
significantly from one another. The female av. M for grids 

P88 '+ P89 exc8eded that for grid P46 (N1 = 15, N2 = 19, Uk = 
55, U =54), and grid P50 (N1 = 10, N2 = 15, Uk = 21, U = 
17) significantly (p< 0,002). The av. M values of sexes com­

bined on grids P88 + P89 exceeded those for grid P46 (N1 = 

18, N2 = 19, uk = 94, u = 79; pL. o,o2). 

Grids P88 and P89, situated in the A. nigrescens co~~ni­

ty, consistently supported lower rodent numbers than did grids 

P46 and P50; av. M values on the former two tended to exceed 

those on the latter. This suggests that during low popula-

tion levels animals cover larger areas, as is generally accepted. 

Average M values of males (figs. 22 and 23; table 19) in­
creased continuously while those of the females seem to reach 

an asymptote. It therefore seems that males progressively 
occupied new areas while females tended to occupy more fixed 

areas. On grids P88 + P89, where the small sample size makes 
a meaningfull conclusion difficult, this seems not to have 

bebn the case. 

Average M values of the two sexes did not differ signi­

ficantly from one anotner on any of the grids, or on all grids 

combined. No significant differences in av. M, of sexes 
both separated and combined, were observed between any of 

the grids~~ 

Average M of s. campestris males (N1 = 13, N2 = 16, Uk = 
51, u = 36,5), and of sexes combined (N1 = 16, N2 = 20, Uk = 
87, U = 82,5) on all grids combined were exceeded significant­
ly (p..( 0,02) by comparable values of P. (r~o) natalensis. The 
av. M of Leggada minutoides also exceeded that of S. campes­

tris significantly (N1 = 6, N2 = 14, Uk = 6, U = 3; P -<..0,002) · 
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Average M curves (figQ 24A-D; table 20) tended to reach 
a plateau, suggesting that th8 animals did not continually 

occupy new areas, but remained in more or less fixed areas. 

5.4.1.3 Lemniscomys griselda 

Average M values of males on ~rid P46 (N1 = 5, N
2 

= 10, 

Uk = 6, U = 3; p <0,02) and on all grids combined (N1 = 12, 

N2 = 14, Uk = 25 7 U = 24;; p <. 0, 002) exceeded tnose of females 
significantlyc 

The male av. M values for grid P46 (N1 = 5, N2 = 11, Uk = 
7, U = 5) exceeded those for grid P50 significantly (p< 0,02). 

Average M values of females did not differ significant-
~"d 

ly from each other on the different grids, norfthe values 

for the sexes combined on the different grids o The .number 

of observations, ho·.v'ever, was very small in most cases .. 

Average M of L. griselda (sexes both separated and com­

bined) was significantly exceeded by that of 'P~( £:o) nata­

lensis (males~ N1 = 14, N2 = 16, Uk = 56, U = 53, p < 0,02; 

females~ N1 = 12, N2 = 19, U = 40, U = 34~ p c::..0,002; 

sexes combined~ N1 = 20, N2 = 22, Z = -3~711~ p <0,001). 

Average M values of S. cam.E_estri~ and L .. griselda did 

not differ significantly., Ieggada minutoides avo M values 

exceeded those of IJemniscomys griselda highly significantly 

(Z = -3,669 9 p <.. 0,001) o 

The av .. JVl curves of both male and female L. ~riselda 

(fig. 25A to D5 table 21) tended to form a plateau, sugges­

ting a more or less fixed range. 

5.4.1.4 Leggada minutoides 

Leggada minutoides, in spite of its small size, exhibi­

ted a greater maximum distance between captures than did 

any of the other species studied. 

The av 0 M values of Leggada m.inutoides (table 22) exceeded 

those of Lemniscomys griselda (N1 = 6, N2 = 22, Z = -3,669; 

p<O,OOl) and So campest~cis (N1 = 6, N2 = 14, Uk = 67 U = 3; 
p~:.0,002), significantly and those of P,( NL) p.atalensis 

(N1 = 6, N2 = 20, Uk = 27? U = 49) non-significantly (p7 0,05)o 
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5.5 Sizes and mass 

5.5.1 Praomys (Mastomys) natalensis 

5.5.1.1 Total length 

Mean, standard deviation, and standard error of total 
length for each season (sexes both separated and combined) 
are illustrated in fig 26 (A-C), and given with range and 
sample size in table 23. 

The highest mean total length ( :!: 1 SE) was observed in 
the summer (males: 218,6 ~ 2,8 mm; females: 206,9 ! 3,6 mm; 
both sexes: 213,2: 2,3 mm). The lowest for males (181,2! 

7,8 mm) and sexes combined (181,5 ! 5,4 mm) was observed in 
autumn, while the lowest female mean total length was obser­
ved during winter (176,7! 7,8 mm). The summer mean total 
length of males and females exceeded that for all the other 
seasons highly significantly (p< 0,01; table 24). Autumn 
was the only season in which the female mean (181,8 ~ 7,8 mm) 
_exceeded that of the males (181,2! 7,8 rr®) (t= 0,057, df 52), 
although not significantly. During spring and summer male 
·means· exceeded those of females significantly (spring~ 

5 

t= 2,831, df 1~8, p~O,Ol; summer: t= 2,570, df 133, p< 0,05). 
Male mean total length for all seasons combined (201,2 ! 1,7 mm) 
exceeded that of females (192,2 .::!: 2,2 mm) highly significantly 
( t= 3, 242, df 363, p <:.0, 01; table 25; fig 27). 

5g5.1.2 Head and body length 

Summer mean head anu body length of males (111,4 .::!: 

?,O mm), females (103,9.::!: 1,6 mm), and sexes combined (108,0! 
1; 3 mm) .. exceeded th 088 for all Other S6asons highly sigpifica)J.t-

ly (fig. 28 A-C; tables 23 and 26). None of the other sea­
sons differed significantly from one another in this. Autumn 
was the only season in which the female mean head and body 
length (90,7.::!: 3,7 mm) exceeded that of males (90,,.::!: 3,8 mrn), 
although again not significantly (t= 0,021, df 52). During 
spring and summer the male mean head and body length (spring~ 
93,3: 0,9 mm; summer: 111,4: 2,0 mm) exceeded that of the 
females (spring~ 88,4 : o,9 mm; summer: 103,9 ~ 1,6 mm) highly 
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significantly (p~O,Ol; spring~ t= 3,879, df 158; summer~ t= 

2~951, df 133). Male mean head and body length for all sea­

sons combined (99,5 ~ 1,0 mm) exceeded that of females (94,8 
! 1,0 mm) highly significantly (t= 3,438, df 363~ p~O,Ol; 
table 25)o 

Delany and Neal (1966) found mean head and body 

length in Uganda to be 122,8 mm (N= 57; range~ go mm to 154 
mm) and female mean to be 125,1 mm (N= 53; range~ 95 mm to 

148 mm)o Head and body length means of Uganda Po(Mo) nata­

lensis exceeded those of Pongola d-u.ring all seasons by 12 mm. 

to 32 m111 in the case of m.ales, and by 21 mm to 37 mm in the 
case of females. 

In the Congo (Kivu lake area) Po(Mo) natalensis head 

and body length was found to range between 105 mm and 150 
mm (Dieterlen, 1967), while in the present study head and 

body length ranged from 59 mm to 126 mm (x = 97,4 mm). 

5.5.1.3 Tail length 

Swnmer mean tail length of both sexes~ separately and 

combined, was significantly higher than the mean for spring 

and autumn, while during the winter the tails of only females 

and sexes combined were found to be significantly shorter 

(fig. 29; tables 23 and 27). Males (90,9 ~ 4,1 mm) and 

sexes combined (91,0 ~ 3,0 mm.) showed the lowest mean during 

autumn, while for females the mean was lowest during winter 

(86,6! 2,1 mm). Autumn rnean tail length of males and sexes 

combined was also significantly lower t~1.an the spring mean 

(males~ t= 2,302, df 122~ pL 0,05); sexes combined~ t= 2,710 9 

df 212, p LO,Ol). 

F'emale mean tail length (91~1 =: 4,3 m.rn) exceeded that 

of the males (90,9 ! 4,1 mm) only during autumn, although 

not significantly (t= 0,025, df 52)" During summer (t= 

2,173, df 133, p ~0,05) and winter (t= 3,071, df 14, 
pL. 0,01) male mean tail length exceeded that of the females 
significantly. Male mean tail length for seasons combined 

(102,4 ! 1,0 mm) exceeded that of females (97,7 ~ 1,3 mm) 
highly significantly (t= 2,917, df 363, p~ 0,01; table 25). 
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Male mean tail length of Po(Mo) natalcnsis in Uganda 

(DE-lany and N8al, 1966) was 112 7 3 mm (.N= 57; range~ 88 mm to 

150 mm) and in females 114,0 mm (N=52; range~ 95 mm to 135 

mm). Uganda ~o(Mo) natalensis tail length means exceeded 

those of th0 present during all se:asons by 3 mm to 21 mm in 

males and by 11 mm to 27 rnm in ferHalt~s 0 

In the Kivu lake area (Congo), Dieterlen (1967) found 

tail length to r~nge between 95 mm and 130 rnm. He also ob­

serv6d that head and body lGngth exceeded tail length by an 

average of 20 mm. In the present study tail lcn6th ranged 

from 40 mm to 150 mm (x = 100,3 mm). 

5.5.lc4 Body Mass 

Summer mean mass of sexes combined (38,3 ~ 0,9 g), 

males (41 7 8 = 1,2 g), and females (34,2 = 1,4 g) was highly 
significantly greater than that observed during any other 

season (figs. 27 and 30; tables 23 and 28). The lowest mean 

mass of males (23,4 ~ 2,6 g) was obsbrved in the autumn, and 

that of females (19,8 ~ 2,5 g), and sexes combined (22,3 ~ 
1,9 g) in winter. Mean mass of females exceeded that of 

males only during autumn (males: 23,4 ~ 2,6 g; females~ 24,7 + 

2,5 g) but not significantly (t= 0,358, df 52). During spring 

(t= 4,532, df 158, p~ 0,01) and SUIT~er (t= 4,236, df 133, 
p~ 0,01) male mean body mass exc8ed8d that of females highly 

significdntly. Male mean body mass for all seasons combined 

(32,5 ~ 0,6 g) exceeded that of females (27,9 ~ 0,7 g) 

highly significa ... J.tly ( t= 4, 844, df 36 3, p ~ 0, 01; table 25). 

Mean body mass of Po(M.) natalensis in Uganda accor­

ding to D8lany and Neal (1966) was 48,0 g (N= 32; range~ 

23 g to 70 g) in males, and 44,6 g (N=34; range~ 20 g to 
60 g) in f~males. In contrast with hbad and body lGngth and 

tail length thL mean mass was slightly higher than that of 

females. In Uganda mat~rial, body mass means 8XCeeded those 

of the prcsGnt by 6 g to 25 g in Eal0s and by ll g to 25 g 

in females .. 
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All parameters (total length, tail length, head and body 
lenght, and body mass) exhibited their highest mean values 
during the summer (in sexes both separated and combined). In 
males the lowest mean values were observed during the autumn, 
in the females during the winter, except for female mean head 
and body length which was l"west during spring. In all the pa­
rameters studied, the female mean values exceeded those of males 
slightly during the autumn, but never significantly. Male 
mean values for all seasons combined exceeded those of the fe­
males highly signific~ly, in all the parameters. 

5.5.1.5 Body mass rvlationship b8tweon thG Pongoia and 
Roeder ~t areas. 

The mean monthly mass of specimens from Roodepoort having 
a mass of more n 10 g (Coetzee, 1967: table 10), were group-
ed by season ana means, standard deviations, and standard er­
rors calculated (table 29). The comparison below of these data 
with the resul+ of the Pongola study, will be affected by the 
fact that some ~ the specimens from Pongola, taken in the sum­
mer and autumn, had a mass of less than 10 g. 

The highest mean body mass in the Roodepoort area was 
observed during the summer (males: 38,1 ! 3,9 g; females: 

33,4! 2,0 g; both sexes:35,6 = 1,9 g). In the Pongola area 
the same trend was observed (males: 41,8 = 1,2 g; females: 
34-,2 2: 1, 4 g; both sexes: 38,3 2: 0, 9 g) (fig. 30; tables 23 
and 29). 

The Roodepoort summer male mean body mass exceeded that for 
autumn (t= 4,329, df 565, p<:..O,Ol) and winter significantly 

( t= 3, 74 7, df 1197, p < 0, 01; table 30) but not that of spring 
(t= 1,821, df 199). The Pongola summer male mean body mass 
exceeded th~ for all other seasons highly significantly.· 

(table 28; section 5.5.1.4). The lowest mean mass of females 
and sexes combined in both Roodepoort and Pongola areas were 
observed during winter. In Roodepoort males, females, and 
sexes combined, the winter mean body mass differed significant­
ly from means for all the other seasons (table 30), while in 
the Pongola data, winter mean body mass of males, females, 
and both sexes combined was exceeded significantly only by 
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the summ.er mean (table 28). The low1::1st mean body mass of 

m3les was obs&rv6d during th0 autumn at buth localities. 

In ths Roodepoort aroa 1na.lc m,_;;an body ma.ss du:cing all oth(.;r 

sLasons cxcGcd8d that for autur:u1 highly significantly (table 

30), vvhile only the summer mean was significantly higher 

( t= 6, 480, df 98, p <:. 0, 01) than thG autumn n1can in the Pongola 
area (table 28). 

At both localities autumn m8an body mass of fGmalEs 

exceeded th..J.t of males, b"l.J .. t significantly only at Roodepoort 

( t= 5, 026, df 1167, p "-· 0, 01). Mean body mass of Ro~1depoort 

males t::xcued6d that of f\:;;malcs significantly during spring 

and winter while at Pongola, male mean mass 8XCesdGd that 

of females significaDtly dur'ing s~~J.f.::r and spring ( tabl6s 

25, 29, and 31). In co~trast witn Pongola material, Roode­

poort male mban body ma~s for all seasons co~binEd (23,7 ! 
0,30 g) did not diff~r Irom that of femal~s (23,7 ! 0,2 g; 
t= 0,030, df 4097, ~70,~5; tables 29 and 31). 

M&an body mass of Roodepoort mal~s, females and sexes 

combin~d during srring E:XCuGdcd comparable Pongola. values 
significantly, while:: for all sec.1sons con1binc;d tht; Pongola 

mean body mass of males (t= 13,414, df 2122), females 

( t:; 5 , 59 0 , df 2 3 3 8) , ~-··and sex t; s como in vd ( t= 13 , l 7 2 , df 4 4 6 2 ) 

exccGdodthose for Roodopoort highly significantly (p<O,Ol; 

tabl~2). 

5.5.1.6 Rclations~ip b0twecn head and body length and tail 
lt.n{s·th 

During summ~r and autumn, mean head and body l0ngth and 

mean tail length (tablb 23; figs. 28 and 29) wsro morG or less 
equal regardl~ss of s0x (for t-valuGs s00 tablo 33). During 

spring, how~ver, m0an tail length exccGded head and body length 

highly significantly (1nal0s~ t= 5,045~ df 19~~ femal0s~ t= 
4,695, df 124; both s~xcs: t= 6,761, df 318; p <0,01). No 
statistically significant C:iff0rencc was observed during vvin­

tcr. Th0 seasonal ratio between Kcan head and body length 
and tail lGngth uid not deviate Significantly from 1~1 (table 

34). Mean tail length for all soasons combin0d OXC8tdod 

rnuan h~ad and body l~ngth (malos: t= 2,120, df 404, 
p /... 0, 05; foma.lcs~ t= 1, 829, df 322, p / 0, 05; both s6xes~ t= 

2 '750' df 7 28' p <. 0' 01) 0 
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In contrast, Dict~rlen (1967) found Po(Mo) natalensis 

h€ad and body l~ngth to uxce~d tail length in tho Congo with 

an average of 20 mm_g In Uganda, head and body length also 

tendsd to 8XC~t.d tail l0ngth (DE:lany and N8al, 1966). 
When comparGd with data from Co8tzcu (1967: fig. 2) it seems 

that in Pongola mat~rial, animals with long tails wbru mor6 

frGqucnt (fig. 31 A-D). Co~tzcc (1967) seldom f0und tail 

length to b0 long0r than 110 mm, while this was common in 

Pongola sp0cim0ns during all ssasons except wint0r, when only 

a srn_all sample was availablcg Animals vvi th gruatt;;r head and 

body lGngth WGr8 more frequent in mat~rial from thb Congo, 

Uganda, and Roodcpoort (Transvaal) than in thu present study. 

The Pongola mat~rial seldom includGd anillials with h8ad and 

body lGngth exceeding 120 mrr1, while in the other ar&as this 

was frequently the case. The lare,bst numbE:r of Pongola ani­

mals with head and body l0ngth above 120 mm was observed du­

ring th0 sum.m8r. 

It sc0ms, th~rcfore, that Po(Mo) natalcnsis from the 

Pongola area have rclativ&ly long0r tails than do th0se from 

thb Congo, Uganda and Transvaal, but that they arb s~allcr 

in total lGngth. 

As Chapman et al. ( 195 9) us cd tl1t:; anus to tail tip me. thod 

of measuring tail length, these lengths would b8 relatively 

short~r and head and body lcn~ths relativGly longLr than 

tl1e measurcmunts obtained by the v~rtcbral method. Therefore, 

no direct comparison b~.:;-twt-en the prGs8nt data and thoso of 

Chapman et al. (1959) is possible. 

Coetze~.:;, (1967) states that the tails of very small and 

larger animals arc rcljtively shorter than thos8 of animals 

of intermediate siz8 (weaned to subadults), of which a consi­

derablE: number had tails longer than h€-ad and body lt;,ngtl1. 

He concluded that the tail und~rgo~s a rapid Glongation in 

tho subadult stage, followed by a p~riod of rGlativuly 

slower growth in relation to h~ad and bLdy l~ngtho 

Thu pr0scnt data (fig. 31 A-D) show that most smaller 

animals (juv~nilbs~ with both tail length, and hGad and body 

length < 80 mrn), had tails shorter than or equal to head and 

body l~ngth. In animals of interm0di0tc si~o (subauults: 

both tail, and head and body l~ngth < 100 mm), tails w0rc longvl 
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tlnan head and body length, except during the summer when 

they were more often shorter than head and body length in 

subadults and as frequently longer or shorter in adults. In 

the Pongola population, th8refore, unlike the Roodepoort 

population, the rapid elongation of the tail in subadults 

was sustained (except pos0ible during sulliner), and notre­

versed by relative more rapid growth of the h8ad and body 
length in adultse 

5.5.2 Saccostomus camnestris 
f 

The mean, standard deviation, and standard error of 

total length, head and bvdy l6ngth, tail length, and body 

mass for each seasun (sexes both sepdrated and combined) 

are illustrated in figs. 32 to 37 (A-D) and given with 
range and sarnple size in table 35. 

The highest mean total lb~gth of both males (182,8 ± 
4,8 mrn) and fem_1les (172,8 2:: 5,9 mm.) was obst;rved during the 

spring. Spring mean total length of males and sexes combined 

(178,6 ~ 3,8 mm) exce""ded those for all other seasons highly 

significantly, while the female spring mean total length 
(172,8 ~ 5,9 mm) exceeded only the autumn mean (15g,1 ~ 1,9 
@n) significantly (table 36). The lowest mean of males 

( 153, l 2:: 3, 9 :tnrrl) was observed in sumJLer, and was exceeded sig­

nificantly by thoae for all other sea~3ons excLpt wint;_r. In 

females (159,1 ~ 1,9 L~) the lowest Gean was obs~rved in the 
autumn, but was exceeded significantly only by tne Gpring 

mean ( t= 2, 207, df 67, p <. 0, 05). In bvth ae.Kes a decrease 

in total length from spring to sum.mer was observed o During 

summer (t= 2,567, df 60, p ~0,05) and winter (t= 0 9·079, df 

34, P? 0,05) the female mean total length exceeded that of 
males, while thE:: autumn male mean (167,9 ~ 1,8 mm) excee:;ded 

that of fernc;.lbs (159,1 ~ 1~9 mmJ highly significantly (t= 

3, 393, df 133 ~ p < 0 ~ 01). The n1ale mean total length for 
all sedsons combined was 164,7 2:: 1,5 rnm ana the female mean 

was 162, 3 2: l, 4 rmn ( t= 1 5 149 ~ df 257, p :7 0, 05; table 37). 

The trend in mean head and body length during the diffe­

rsnt seasons was much th8 same as thdt fur total length (table 
38) 8 Summer was the only season in which feiLa.le mean head anH 

+ body length (114,2 ~ 2,5 mm) exce~ded that of males (107,0-
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2,9 mm), although not significantly (t= 1,898, df 60; tabl8 

37) • Auturrm w:J.,s the only s oe;,son in which the ~malo 1n:.A~~n 
( 114, 5 2: 1, 3 mrn) cxc u\_.dcd the fumalc muan ( 109,4 :: 1,, 4 ll1ll1) 

highly significantly (t= 2,714, df 133, p/::0,01; tablo 37). 

The male mean head e1nd body length for all SE:•asons combinod 

was 113,6 2: 1,1 rnm and for fsmalcs it WCiS 111, 8 ~ 1 ~ 0 rmn 

( t= 1,194' df 257' p '7 0' 05). 

A 1na1c mean hGad and body lsngth of 116,0 mm (N= 4~ 

rango~ 94 mm to 130 mrn) and fcmal(, nH>J.n of 144, 9 :rnm ( N= 7; 

range~ 127 mrn to 157 r.Glll) were obsGrvcd in Uganda (Delany and 

Neal, 1966). Thc,sc small sara:plo sizes might 11avo gi ve;;:n 

aborrant values for thG means. 

ThG trend in m.can tail length through the seasons of 

males and soxes co1rtbin\...d\ was th0 s&mu as thoso of total 

length and hGad and body length (tables 35 and 39). Winter 

female mean tail 1'--ngth, hO\·iGVcr, w:.ls lovvcr than that for 

autumn, in contrast \vi th tho oth\...r two :p·_lrair~cturs in which 

winter means vv~--rc highor. During sunrr~r (t= 3,282, df 60, 

p<O,Ol) and winter (t= 0,671, df 34, p)·0,05) fomalc means 

cxcccdod those of 1nalcs. Nlale mean tail 1\..;ngth Gxcoudod 

that of fcmal0s highly significantly during the D.utu.Im 

( t= 2, 719, df 133, p L 0, 01; table 37) o TJlg,lc moan tail 

length for all seasons cornbincd was 51,1 ~ 0,6 mrn and in 

fomalss it was 50,4 ~ 0,5 wn1 (t= 0,814, df 257, p/>0,05). 

A malo m0an tail l._,n&~·th of 45 ~ 3 mm ( N= 4; rango~ 34 :tl111 

to 55 mm) and fc~o.-'-lle nican of 53,9 1mn (N= 7; range~ 50 rrrrJ. 

to 58 mr.o.) were observed in Uganda (DclJ-ny and Neal, 1966). 

These mGans correspond closGly with the means obs~rvcd 

at Pongola for .::.11 sGasons com.bincd (mal·-..s~ 51,1 rmn, range~ 

33 mm to 64 mm; fcr.1J.lcs~ 50, 4 llllil) ran2_;0~ 33::1lll to 62 m.m). 

The t .. J.il l..__ngth of S. can1p".stris is the only pararrrct,_,r 

obsc.rvcd by Deltlny ~1nd Ncs.l ( 1966) which co1nparcs favoura-

11ly with that from the pre;scnt study. The hLad and body 

of Uganda spscimcns scLms to be longer than that 

for the pres~nt study, therefore So campe-stris spGcinlens 

from Pongola scorn to be smaller with rol~tivcly longer 

tails than those from Ug~nda which were obtained from a 

small s.:~n1pleo hOWGVt::;r, Pongola, m8an body mass (malbs~ 70,7 
± 6,2 g~ fbmalLs~ 57,5 ! 5,2 g; both SbXbS~ 65,1 ± 4,3 g) was 
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highest during springo These spring means proved to be sig­
nificantly higher than those for all other seasons, except 
that the: f0male spring mban did not exc0ed the summer moan 

significantly (tables 35 and 40). The lowest mean body mass 

(males: 39,9 ! 1,9 g; fcmalGs: 38,2 ~ 1,5 g; both sexes: 39,0 
!: 1, 2 g) was observed during the winter. Fernal8 mean body 
mass (46,3 ! 2,7 g) excGcded male mean mass (40,4 :!: 2,5 g) 

only during the summ0r (t= 1,604, df 60, p/·0,05). During 

autumn (t= 3,915, df 133, p<: 0,01) male mean body mass exceedec 
that of females highly significantly. MalG mean body mass 
(47,2 ~ 1,2 g) for all seasons combined exce, .. ded that of fe­

males (42,9 ~ 1,0 g) highly significantly (t= 2,796, df 257, 
p·< o, 01). 

fY1 

P ~ale mean body mass of 29,0 g (N= 2; range~ 24g to 34 g) 

and a female mean of 65,2 g (N= 6; range: 41 g to 84 g) wert; ob­

served in Uganda (Delany and Neal, 1966). The sm.all male 
sample made comparison between Uganda and Pongola mat0rial 
difficult. Uganda ·s-~ ·campestris fcmal_e mean body mass (65,2 g) 

clearly excocded that from the study ar~a (42,9 g) although 
tho· s£ason(s) in which the sample was taken would considera­
bly affect thb mass. 

All parameters studied showod their highest mean values 
during spring. In mal~s and sexes combinbd lowest mean total 
length, h0ad and body lLngth, and tail l~ngth were observed 
during summer, while the lowest mean mass was obs~rv€d during 
winter. Female mean total l&ngth and hc;;ad and body lGngth vveru 

lowest in autumn, while mean tail lbngth and body mass wore 
lowest in winter. Female mean body mass (t= 1,604~ df 60, 
p>0,05), total length (t= 2,567, df 60, p<0,05), h~~ad and 
body lGngth ( t= l, 898, df 60, p ~ 0 7 05), and tail length ( t= 
3,282, df 60, p<'-0,01) exceeded comparablo valu0s for males 
during summ~r. Female mean total length (t= 0,079, df 34, 
p :> 0, 05), and tail lGngth ( t= 0, 671, df 34 1 p / 0, 05) exceoded 
those of males during winter but not significantly. In all 
four paramE:.tt:rs th8 male means GXCE:Lded those of females sig­

nificantly during autumn. 

Wrangham (1969), observing a So cam;postris littbr consis­
ting of 4 animals from a fem.a.le that conceived in ·the wild 

(Kafuo National Park 9 Zambia) reports that at 18 days they 
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had th8 appearance of adults except for size (mass ll g~ to­

tal length 82 1lli11), although two animals had thoir uyes still 

closbd. On the 19th day all four had their cy~s open but wer0 

still suckling frcq_u,...,ntly. It can tht.r~forG be assurn~d that 

animals of this spbci~s would be weaned at an agb of 19 to 25 

days, and at a illdSS of llg to 15 go 

5.5~3 LGmnis~omys griscld~ 

ThE- hi ghost male 1ncan total length ( 258 9 3 ~ 3 9 6 mm) was 

found during th~,;., spring, while in fcn1.::Ll0s ( 24 7, 4 + 5, 4 iilm) and 

soxcs combined ( 24 7, 3 .= 5, 9 rmr1) highest mcc.ns were obtained 

in srunmcr. F'or both malc.,s ::in.:. .. s~ ... xcs combinGd spring muan to­

tal length cxcc,GdGd autumn and wintur means significantly (figs. 

38 and 39; tabl~s 41 and 42). The female winter m0an total 

lL;ngth ( 238 7 9 ~ 3 ~ l mm) was mor(-; or less equal to the sp.Ling 

mean (237 5 9.:: 3,5 mm) (t= 0 9 215, df 42, P>0,05). Moan total 

l(..ngth of males, fcmalc~s, and soxc.s combined · wa·s lowest du­

ring tho autumn (malbs~ 235,6 ~ 7,7 rnm9 fcm~Llc.s~ 231,5 2: 5,7 

mm; sexes combinbd~ 2 33,1 ::!: 4, 5 mrn) • Fo1n.·-J.lo means cxcc.udod 

t~1osc of th0 males (table 43) during thG summer (t= 0,014, df 

19) and winter (t= 0,008~ df 46), although not significantly. 

I1Ial.c spring mean total length ( 258 9 3 ~ 3,6 mm) t:.xct.:odcd that 

of f8m.Cll~s ( 237,9 ~ 3, 5 mn1) highly si5nificantly ( t= 4, 050, 

df 27). The malo mean total length for all sGasons combined 

was 244,4 :!: 2, 7 rnm and for ft-1nc:.lcs 239 9 0 2: 2, 0 rrllll ( t= 1, 60 3, 

df 117' p ;: .. 0' 05) • 

Th8 highest male mGan hGad anu body length was found during 

th'--' summ6r (118,3 ~ 7,0 mrn) and the lowGst during the autumn 

( 110, 0 i: 3, 0 mm) ( t= l, 08§, df 13, p ;:.- 0 ,_05; figs o 40 and 41; 
/ 

tables 41 and 44)~~ ThG highest fcmc:Llc m~...;an value was appar0nt 

during th~.:... srunmcr ( 116,9 ::: 2, 5 llcm) and th,_ lov,rGst occurred 

during th,.., spring ( 108,7 2: 1, 4 rnm) ( t= 2, 843 9 df 29, p t!._ 0, 01) • 

In sGX8S combined thv highest illL-an head and body length was 

found during summ.cr (117,3 2: 2,8 mm) and thu lowest during 

autumn ( 109, 8 2: l, 9 rrnn) ( t= 2, 247, df 40, p L 0, 05). The winter 

mean head and body length of fomal(_~s ( 113$ 2 :.t 1, 7 m1a) exceed­

ed th .. ~t of m~.los (112,5::: 1,3 mm), although not significantly 

( t= 0, 457, df 46). s:r~ring rnalc mean h0ad ana body length 

(117,2 ~ 1,7 mm) 8XCGE;ded that Of fEX.G::llGS (108,7 ,2: 1,4 !llli1) 

highly significantly (t= 3~832, df 27'~ pL..O,Ol9 tablo 43). 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



45 

The male mean head and body length for all seasons combined 

was 114,1 ~ 1,3 mm and for females, 112,2 ~ 1,0 mm (t= 1,185, 
df 117 ' p 7 0 '0 5 ) 0 

The highest mean tail length of males (141,1 ~ 2,3 mm), 

females ( 130 9 5 ~ 2, 0 mm), and sexes co1nbined ( 134 9 9 ,: 1
9 
8 mm) 

was observed in the spring, and the lowest in autumn (males~ 

125,6 ~ 4,8 mm; females~ 121,9 ~ 3,3 rmn9 sexes combined~ 123,3 

:: 2,7 mm; figso 40 and 429 table 41) .. The spring mean tail 

length of males, females, and sexes combined exceeded autumn 

and winter means significantly (table 45)o Summer was the 

only season in which female mean tail length exceeded that 

of males, although not significantly (t= 0,191, df 19 9 p > 

0,05; table 43). The spring male mean exceeded the female 

mean highly significantly (t= 3,464, df 27, p<.O,Ol). Male 

mean tail length for all seasons combined was 130,1 ~. 1,6 mm 

and for females, 127,0 :t 1,1 mm ( t= 1, 575, df 117, p "> 0, 05). 

The highest mean body mass of males (59,8 ~ 3,1 g) was 

found during spring and the lowest (41,0 ~ 3,0 g) in autumn 

(t= 4,442, df 18, p <0,01). Sexes combined showed the same 
trend as the males. Spring mean body mass of both males and 

sexes combined exceeded the autumn and winter means highly 

significantly (figs. 38 and 43; tables 41 and 46). Summer 
mean body mass of sexes combined (51,1 ~ 3,6 g) exceeded the 

winter mean (42,6 ~ 1,0 g; t= 2,259, df 67 ~ p <0,05) signifi­

cantly. The females, however, showed thsir highest mean mass 

(49,8 ! 3,9 g) in summer and their lowest (43,3 ~ 1,6 g) during 

wintero No significant differences were observed between fe­

male body mass in the differ5nt s0asons (table 46). Female 

mean body mass exceeded that of males during autumn (t= 0,560, 

df 19) and winter (t= 0,728, df 46), although not significant­

ly. During spring the male mean body mass exceeded that of 

females highly significantly (t= 3,300, df 27 p <0,01; table 
43). The male mean body mass for all seasons combined was 

47,9 ~ 1,5 g and for females, 45,7 ~ 1,2 g (t= 1,158, df 117, 

p ~0,05) 0 

The highest mean values for all parameters studied were 

observed during spring or summBr, and the lowest during 
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autumn or winter, except that the lowest female mean head 

and body length was recorded in spring. Although the female 

means of all parameters studied usually exc6eded those of 

males during sun~er and/or winter, the differences were never 

significant. On tht; othsr hand spring male means always 

exceeded those of females highly significantly. 

5.5.4 Leggada minutoides 

Highest values for mean total length (103,8 ~ 2,6 IT®), 

head and body length (59,6 ~ 1,5 mm)~ and tail length (44,2 
~ 1,5 mm) were observed during autumn, and in the case of 

mean body mass (7,0 2: 0,6 g) in summer., The lowest valut::s of 
mean total length (93,9 ~ 1,4 mm) and head and body length 

(52,7 ! 0,8 mm) were observed in spring 9 and of tail length 

(40,1 ~ 0,9 mm), and body mass (5 9 1 ~ 0,2 g) in winter (table 

479 figs, 44 to 46). For all seasons combined mean body mass 
+ + was 6,0- 0,2 g, mean total length, 97,4- 0,9 mm, mean 

tail length, 41,3 ~ 0,5 mm, and mean head and body length, 

56,1 ~ 0,6 mm. Autumn mean total length exceeded those of 

spring (t= 3,331, df 13, p< 0,01) and winter (t= 2,536, df 

12, p < 0, 05) significantly, while spring mean head and body 

length was exceeded highly significantly by thos8 of summer 

( t = 3 , 2 36 , d f 15 , p < 0 , 0 l ) and a·~·~ turon ( t= 4 , 4 54 , df 13 , p tt 

0,01). Autumn mean tail length exceeded that of winter sig­

nificantly (t= 2,356, df 12, p< 0,05). Winter mean body mass 

was significantly exceeded by tl1.ose of sum .. tTLGr ( t= 3, 091, df 14, 

p < 0 , 01 ) and autumn ( t= 2 , 719 , d f 12 , p < 0 , 0 5 ; tables 4 7 and 4 8 ) . 

Delany (l964a) found Uganda I~. minutoides male mean 

head and body length to be 61,8 ~~ (N= 6; range~ 47 mm to 76 
rnm) and that of femalE:s to be 63,0 rrilll (N= 8; range~ 49 mm to 

77 mm). This corresponded closely with that observed by 

Delany and Neal (1966) also from Uganda (males~ x = 60,6 mm, 

N = 13, range~ 45 mm to 76 w~; females~ x = 60,8 mm, N = 11, 
range~ 49 mm to 77 mm). Dieterlen (1967) found head and 
body length to range from 55 @n to 70 mm in the Congo while 

th0 tail length range observed was 45 ~~ to 60 ~~. Delany and 

Neal (1966) report male mean tail length to be 43,8 mm (N = 12 9 

range~ 35 mm to 54 mm) and that of females 45,5 mm (N = 11 9 

range~ 35 w~ to 63 mm). Mean mass of males observed was 6 5 4 g 

(N = 7, range~ 4 g to 10 g) and that of females 5,9 g (N = 9 1 

range~ 2,5 g to 10 g). 
Length of specimens from the Congo and Uganda seems to 

exceed that of the pr0sent study somewhat. 
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Population structure 

Age classes 

5.6 .. lol Praomys (IVIastomys) natalensis 

47 

Coetzee (1967) assumes subadults to have a mass of 15 g to 
25 g, adults above 25 g and designates mice of above 45 gas 

large adultso According to Dieterlen (1967) the juvenile stage 
ends when the animal reaches a mass of 10 to 20 g (25 days to 

30 days old) and becomes adult when reaching a mass of more or 
less 40 g (70 days to 80 days old)o The age classes of Coet­
zee (1967) ar~ follow~d her~. 

The relative frequency of animals of different body.mass 
during the four seasons (table 49; figo 27) indicates that 
during spring (160 animals), all animals present in the popula­

tion were subadul ts ( 4 7%), and adults (53~;) of which 2~S are 
designated as l_irge adults Cl Males ( 97 animals) comprised 67% 
adults and 33% subadults. Three per~ent of the adult malts 
were above 45 gin mass (large adults). In the femal8s (63 
animals) th6 Opposite was apparent (32% adults, and 68% 
subadults). No large adult females wbre observed. 

During summer most animals were adults (1nales~ 941~ of 7 3 

animals, females~ 86% of 62 animals~ both sexes~ 9~t). Juveniles 
(4%) appeared in the population and a substantial decrease in 
subadults from 47% to 5% was observed, probably as a result of 
the growth of subadults of the previous season to adulthood. 
In contrast with spring no obvious difference in age-class pro­
portions of the sexes was apparento This season showed the 
highest number of large adults ( 26%~ of 135 animals; males~ 34% 

of 73 animals; females~ 18% of 62 animals). 

From summer (135 animals) to autumn (54 animals) there was 
a relative increase in number of juveniles (4% to 31%) and sub­
adults (5% to 24%) with a decrease in number of adults,{ inclu­
ding large adults ( 90%· to 447~) and large adults ( 26% to 4%·), 

indicating high mortality among the adults. 

Far fewer observations (16 animals, comprising 18% juveniles; 

43% subadul ts; 38~~{ adults; 0% larger adults) during the winter 
made comparison more difficult, but indicated extensive mortali­

ty since the previous season. 

Coetze8 (1967) reports a comparatively high number of sub-
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adults during late autumn and spring. In the present study rela­

tively high numbers of subadults were observed during the spring 

and winter, although during winter the small sample available 
could have been a source of error. 

Juveniles were recorded throughout the year except during 

spring, while Co8tzee (1967) found no juveniles in winter (July 

to early August)o In both studies juveniles were most frequent 
during autumn. 

The summer population setmed to consist of two mass groups 

viz~ one with.a body mass below 11 g (three males and three 

femal~s) and another with a b~dy mass of above 19 g (~ 23 g in 
70 malts; and~ 19 g in 59 females). 

Co8tzee (1967) found two mass groups during the autumn, 

one with a mass of below 25 g, the other above 35 g. In the 
present study two autumn groups are also apparent although 

very indistinct (mal8s~~ 21 g~ N = 16 9 and >24 g, N = ll; 
femalE::s~ ~ 21 g, N = 13 9 and> 26 g 9 N = 14)., No size groups 

were observed in the spring m;~tcrial, while the winter sample 

was too small to allow any meaningful conclusions to be reached., 

In late winter and spring (August to October), Coutzee 

(1967) found apparently young animals, judging from fecundity 

and moult, with exceptionally heavy molar tooth wear. He sug­

gests ~ither that two specibs of multimammate reice oc~urred 

in the Roodepoort area, or that there was a differen~e in 

tooth wear rate during certain times of thG year. 

A po;:3sible alternative explanation may be retarded growth and 

sexual maturation during the winter and early spring, before the 

first rain of the season and the appearance of green growth 

(see section 5.3.,1.4). 

It is possible that animals born just prior to the winter may 

reach subadult stage, remain constant in mass and size until aft8r 

th8 first spring rains, and then within a few weeks dev8lop to 

bre~ding adults. The animals can, therefore, be as old as four 

or five months, with tetth correspondingly worn, and still be a 

subadult , while animals b~rn just after the first spring rains 

could become brcGding adults within two to four months, at which 
time teeth would be rather less worno In laboratory studies of 

Po (Mo) natalGnsis, Johnston and Oliff (1954) report age at first 
litter to be 130 days, and Coetzee (1967), citing records from thb 

aniiL.al house of the Medical Ecology Centre, reports a mean ag<:.:: at 
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first parturition of 94,1! 19,18 days with a range of 59 to 149 

days.. The youngest female to litter in a study by M0ester (1960) 
was 77 days old .. 

5.6ol .. 2 Saccostomus campestris 

Thre€ mass classes are rbcogniz8d, ieoz 35 g, 35 to 50 g, and 

,> 50 g. These classes are not necessarily assuml:-d to repres8nt a 

particular age group although they possibly correspond roughly to 

juvenile, subadult, and adult classes. ThG body mass distribution 

during the four seasons (table 50; fig. 36) allows thG conclusion 

that thb spring sample consisted mostly (77% of 26 animals) of 

lc:1rger animals ( > 50 g). During summGr the thr~e mas.s class8s 1,nt:!r~ 

more or less equally represented (N= 62; <- 35 g~ 2~;~~~ 35 g to 50 g~ 

39?~1 ; >50 g~ ~2% ) , while during autumn and winter, thb intermediate 

size class (35 g to 50 g) comprised the largest proportion of the 

sample (autumn~ 46~s of 135 animals; winter~ 58?[ of 36 animals). 

ThE.. relative nwnber of small8r ( ~ 35 g) and intermediate ( 35 g to 

50 g) animals increased progressivbly from spring to winter, while 
the number of larg~r animals decreased. 

5 ~ 6 .. 1. 3 Lemniscomys .grisGlda 

The relative frequency of animals of different bcdy mass du­

ring the four seasons (figo 38; tablG 51) allows tho conclusion 

that smallE-r animals ( ~ 30 g) occurred in low nwnbers, throughout 

(spring~ O% of 29 animals; su.mn1er~ 107~ of 21 animals; autumn~ 

10% of 21 animals; winter~ 2% of 48 animals). 

During spring ( 24fo of 29 anirn.als) and summer ( 19~~ of 21 ani­

mals), there wsre relatively fewbr animals of intErmediat5 size (30g 

to 45 g) than in autumn (62~/L of 21 animals) and wintE:-r (63?~i of 48 

animals) . During spring and summ\;_,r, however, there was a higher 

number of largGr animals ( )45 g; spring: 76%; surrm10r~ 71%; 

autumn~ 29-;l; and wintbr 35/c') o 

5o6~2 Sex ratios 

5.6 .. 2ol Praomys (Masto~x~) natalcnsis 
The obsbrved overall male ratio (male: female) for all ths 

animals trapp8d and sexo~ during thG study was 0,573 (table 52)o 
The highbst ratio was observed during spring (0,625) and the lowest 

during autumn (0,491). Overall ratio (Chi square= 8,024, pL 0,01) 
and that for spring (x2 = 10,500, p~ 0,01) showed a highly signifi­
cant prepondGrance of malbs over femalss. ThG aut~~ ratio (0~4Sl, 

x2 = 0,018) does not depa.rt significantly from a l~ l ratio. 

The ratio for each grid is shown in table. 52 o Grid P46 r-:ho~~·3d 

a male ratio of 0,600 which is significantly (X2
= 8,00, p~O,Ol) 
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different from a l:l ratio. Male ratios of 0,594 on grid F50 

(X
2= 3,574) and of 0,474 (X2

= 0,211) on grids P88 and P89 com­
binGd, do not depart significantly from a l~l ratio. 

This preponderance of males corrbsponds with the following~ 

M~bStbr (1960) who found a 0,521 male ratio (76 mal8s: 70 fe-
2 

mal8s; X= 0,247, p 70,05) in the laboratory; Di0t0rlen (1967) 

whc rE-ports a male ratio of 0,611 (N= 190; x2= 9,284, p<.O,Ol) 
from the Congo (Kivu lake area), and found during January to 

May a ratio of 0,638 (N= 58; x2= 4,414, p <0,05), during June to 

Septembt;r 0,650 (N= 83; X2= 7 ,530, p <O,Ol), and during October 
to Dec Gm b er 0 ·, 4 7 0 ( N = 4 9; X 2 = 0 , 18 4 , p ...,. 0 , 0 5 ) ; and de Wit ( p t:;r s • 

comrno) who obs0rved a male ratio of O, 544 ( 112 1nales: 94 females; 

X2= 1,573; p> 0,05) while liv~ trapping at Roodeplaat Agricul­
tural Station nc,ar ~retoria. 

In contrast with thGse findings, Oliff (1953) found in ala­

boratory study t.~.1at tne numbE.-r of fbmal~;:;,s ( 2039) t-xcebdsd that of 

males (1889) significantly (p< 0,05) at birth (female ratio: 0,519; 

x2= 5,728) whilt:. aftE-r WLaning they did not diff0r significantly 

(fbmale ratio~ 0,510; 2837 males~ 2953 females; X
2= 2,324; p~0,05). 

Coetzeb (1965; 1967) also reports a f8male prepond~rancb 

( 0, 5 32; 2219 males~ 25 20 femal8s; x2= 19,118; p <.. 0, 001). His rna­

tGrial was obtainGd by capturing animals from cxcavatbd burrow so 

His monthly f&m:tle ratios were as follows~ 

Jan.-Feb. 0,481 ( 41 males: 38 fGmal~s; 

March 0,517 (112 males~ 120 females; 

April 0,531 (246 mal5s~ 279 females; 

May 0,521 (367 males: 399 females; 

JunE. 

July 

August 

Sept .. 

Oct .. 

Nov. 
Dc;c. 

0,512 

0,528 

0,523 
0,608 

0,583 

0,623 

0,542 

(467 males~ 489 femalbs; 

(399 males~ 447 femalGS5 
(325 malEs: 356 f8malbs; 
( 96 males: 149 femslcs; 

( 73 males~ 102 females; 
( 66 mal0s: 109 femalbs; 

(27 males: 32 fGmalbs; 

X2= 
Z..2= 
X2= 
X2= 
X2= 
X2= 
X2= 
X2= 
X2= 
X2= 
X2= 

0,114) 

0,276) 

2,074) 

1,337) 
0,506) 

2,723) 
1,411) 

11' 46 5; p < 0' 001) 
4,806; p < 0 '05) 

10,566;p <O,Ol) 

0,424) 

When divided into seasons th8 

Spring 0,605 235 males~ 

following fe~ale ratios were apparent: 

360 femalt.-S; x2
= 26, 261; p < 0, 001) 

2 X = 0,029) 
2 

X = 3,499) 
x2= 4,108; p < 0, 05) 

Sumrnbr 0,507 68 males~ 70 females; 

Autumn 0,524 725 malGs~ 798 females; 
Winter 0,520 (1191 males~ 1292 femalc,s; 
Th0se sGx ratios indicate a s8asonal fluctuation, with females 

being most abundant during spring (September to Novomber)o 
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Coetz0e (196~ also reports unpublished data collected 
by Davis who, while kill trapping in Sierra Leone (1936 
to 1937)? encountured a female ratio of 0,514. 

A 1~1 sex ratio can be exp0cted according to Fisher's 
thGory of thG evolution of sex ratios (Myers and Krebs, 1971). 

b 
The SbX ratio in a population can possiblylaffectod 

by som8 of thG following factors (Tanton, 1965; Smith, 1967; 
:My0rs and Krebs 9 1971) ~ 
1) Secondary sex ratio (sex ratio of new born animals). 
2) DifferGntial survival. 

3) Differential mov0m~nt. 

4) DifferGntial trappability~ 

5) Differential growth (rLcruitment of mal0s and femal8s 
as juvenil~s, subadults, or adults will be affected 
by the growth rate of the two sexes). 

6) Population size • 

7) Population structur~ (rGlative frequency of males and 
f&malGs as juveniles, subadults, and adults). 

8) Gsnotype (which might affoct 1 to 7 above)o 

9) Season of thG y~ar. 
10) Mvthod of coll8cting data. 

Th8 method of collecting data diffcrGd widely in th0 diffe­

rent studiGs citGd above. Oliff (1953) and MGester (1960) ob­
tained data from laboratory coloni0s, CostzGe (1965; 1967) from 
excavated burrows, DictGrlen (1967) and Davis (Co~tzee, 1967) 
from kill trapping, and do Wit from live trappingo Data from th8 
present study wc,re coll0cted by m8ans of live trapping alone. 

ThvrbfOrE:-, no significant proponderance of fen1alc 
fo( Me) natalensis has b0cn found as yet, in Githcr a live 
or kill trapping study, and judging from laboratory studios 
s~x ratios appGar to be €qual at wGaning, although femalGs 
outnumbGr males significantly at birtho 

The most conclusive data on sox ratios arb bXpcctGd from ana­
lysis of laboratory-r~ared animals, whGre most of the above-men­
tioned factors do not influ0ncc the number of each S8X obtain0d .. 

If it is typical for Po( rfo) natalbnsis that more femal~s 
than malbs arG born (secondary s0x ratio9 Oliff, 1953) but that 
s8xes at the time of w0aning appuar to be equal (Oliff, 1953; Mc~s­
ter~ 1960), it can be assumGd that differential mortality causGd 
the ratio to be ,~1 at weaningG This is probably caused by some 
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g'3n,~tic factor. 

Cc~tzl.'}e (1967 ), obtaining his mat~rial from excavating burrc :·;;3 , 

found a significantly higher number of f'et.1al8s (0, 532) in animals 

of all a~R class8s. Th~ ratios indicate a seasonal fluctuation, 

with fqmales most abundant during spring (0,605) and l9ast abun­

dant during sumn~ ::r (C, 5C7). Du~ to th~ m~thod of coll~cting, tb8 

s~x ratios obtainqd by Co~tzqe (1967) could not b9 attribut~d to 

diff~rnntial movement, trappabli ty, or gro·"'th. As his m3thod of 

collecting 8Xclud~d th~ use of traps, differ~ntial rrovem~nt and 

trappability of th?. animals can be assumed to b3 eliminated. 

Smith (1967) r8por ts th:.:tt whil~ equal P·~rorr,yscu§ nolionotus nu~­

b3rs of both S8Xes w0re captured by hand from burrows, more mal~s 

than femal?s wgr8 captured in traps. As ~xcavat~d burrows would 

yi2ld all animals present, recruitm~nt of males and femal-:')s as 

juvenil3s, subadults, or adults at a diffgr~ntial rate (diff~r8n­

tial growth) are also assuma.d to be 9liminated. 

Ther2fore, according to th~ findings of Oliff (1953) and 

M3~st~r (1960), Coetz~A (1967) should hav8 obsArV9d 9qual ratios. 

It is, howevsr, possible that in his study ar2a females did net 

exhibit a differential mortality rate aft3r birth but sustain~d 

th8ir pr8pond9rance, th~ ext~nt of which was not consist~nt 
throughout his study. 

G8notypically based diff8r~n tial survi .,.~al and s2asonally be_s -,d 

population structur3 during d~ff~r~nt tiiD9S Of the year is the 

most probabl(~ r.;xplanation. Un77·~.:::"n2d animals pr2s~nt in the san.iple 

howev:~r, mi~ht also have caused sex ratios to be in favour of 
femalgs (secondary s2x ratio). 

Diet3rl2n (1967) found~( M.) natal?nsis mal~s exhibiting 

their larg9st pr9pond~rance during Jun8 to S2ptPmb~r (0,650) and 

during October to DecBmb~r th~ low~st (0,470). Th~ male ratic 

appears to suggest a negative correlation ,. i th th~ p~ak breeding 

activiti~s and therefore d08S not sustain the assumption that 
malgs move furth~r during the br9eding season and ar3 th2refor~ 

mor8 liable to b2 captur~d. Ho~2v2r, Di~t2rlen (1967) obs~rved 

little P. ( TYI.) natal·,nsis br~ ~ding. All other speci2s captuY';d 'b,y 

~i~terl8n (1967) included ruor9 mal8s then femal~s during Octob~r 
to Dec ~mbAr. If it is assum2d tha. t mor·9 femalas than males v-: _ .... (.:I 

born in th~ Conge, females experienced high mortality rates 

compar~d to mal;s. This vas, hov1rev?r, l:~s·:: apps.r~nt during Oc­

tob0r to D9C2Eb~r than during th1 r23t of th9 y~ar. 

Th~ femal3 preponderance of 0,514 found by Davis in Sierra 
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Leon~ (Co ~tz r~ ~, 1967) is :lssum:~d to b 9 not significant ( sampl8 

size not knoi~•n), whil:? de Wit ( p·~rs. comm.) found a 0, 544 mel~ 

ratio in his 1ivc trapping study near Pr~toria (112 males: 91 
2 s 

f~mal'Js; X= l,t73, P :> O,C5). A 1:1 ratio is, th8rqfor8, assum~d. 

In th-::~ present study th2 observed mal~~ ratio v'as 0,573 

(X
2= 8,024, p~ 0,01). In contra3t with th8 findings of Coetze2 

(1967) th~ most mal8s w~r~ obslrv2d during spring (0,625; x2= 
10,500, p~O,Ol). The most femal2s w~re presont in autumn 

(mal~ ratio: 0,491; x2= 0,018, p)0,05). 

If diff -}r ... :~ncqs in S8X ratio exist b~t~r,~,q,3n th~ diffqr3nt ag,~ 

c1ass8s (Oliff, 1953), sey ratio ~ill f1uctuatg from S3~son to 

s3ason as diff~rential growth rate, population 'Jtructura and sur­

vival rat~ differ from s2ason to season. Thsr~for?, during dif­

f 1r:;nt stag~s of a population increa.~"38 or declin8, population 

siz3 might indir~ctly b~ a factor causing sex ratios to diff~r 

during diff~r~nt tim~s of th~ year. While MyJrs and Krebs (1971) 

found no c;vid .. ~·~-::e of this, th·~ pras--~nt data are to b-'3 inspr~c-

ted from this point of vi~~ in a furth2r publication. 

Hom~ ran~8 size of a 2p?ci~s mi~ht differ du 1 ing diff~r3nt 

s~asons and thAr~fore mi~ht caus~ th~ s~x ratio to diff3r from 

season to s;~ason. This ~.-:as, ho'~'2'-r~r, net insp'3ct·::;d in th'~ pr~­

s~nt 3tudy. 

:Mal?. P. ( ~·) natal ~nsis horra rs.ng3 siz3 is sho'~'n in the 

pr~s-'\nt study to '3xcaed that of f-:;mal·?:3. Th ~r2for:;, m~.l·":'ls ""Ould 

coffie in contact with more traps which mi~ht ~lso have caused 

tha observgd ratio to deviat8 from l:l (differential movement). 

A furth~r factor which could hav1 caus?d the ratios to diff~r in 

a trapping situ~ticn, i3 that of diff~r2ntial trappablity of 

th3 s~x~s (Smith, 1967; s~0 abovG). 

On grids P+t; (0,6CO mal~ ratio; p~-0,01) and en ~rid P50 

(0, 594, p > P, 05), a high:~r numb 3r of ffi,j,l~s than f3malqs was 

obs~rved whila en grid P88+P89 (0,474) this was not th8 ca38. 

Th~ latt3r, h0''\7~ver, b~ing th; only grid on which ID;':11e home 

range size did not exceed that of f~mal8s but wh9r1 th8 oppo­

site was appar·-~nt, although not significantly 

D8 Wit (p~rs. coruu.) found ms.l~ f. ( M.) n~1talensis home 

ran,q:e to hav? ,3XC~3d0d that of f-:;m:7,l:3s (p '=-. 0,05), He, ho 1';'0V·?.r, 

found no significant d~vi3ticn from a 1:1 ratio (0,544 mal~ ra­
tio). Larg·")r mal·~~ hom~ rang~ siz,3 than that of f:~mal,~s miY:ht 

also have play~d a role in th~ high mal9 r~tio obs~rvqd by 

Di3t0rl~n (1967). 
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So it appears that differential movement might have 
bcGn a significant factor causing sex ratios to have been 

in favour of males in the present study and possibly in other 

studieso Furthermore differential survival of the different 
sexes in the present study could .~..~.ave caused the number of 
males to have exce~ded that of femalesc Further studies, 
hmvever~ are required to determine the factors causing sex 
ratios to differ from a 1~1 ratioo 

5o6o2Q2 Saccostomus ?ampestris 

The obsbrved overall male ratio was 0~575 (table 53)~ 
The highest r:1ale ratio was observed during autumn (0,597) 
and the lowest auring winter (0,487)o The ov0rall ratio 

( x2 
= 5 , 8 7 3; p < 0 , 0 5 ) and that for autumn ( X 2 = 5 ~ 0 4 5 ; p < 

0,05) sl1owed a significant male preponderance. 

The male ratio for each grid is shown in table 53. Grid 
1?46 showed a m9.le ratio of C~620, which deviates significantly 
from a l~l ratio (X2 = 7,450; p< 0,01). The autumn ratio on 

this grid (0,642) also deviates significantly (X2= 6,5319 p< O,C5: 

The overall male ratio of 0,541 (X2 = 0,653) on grid 
P50 does not differ significantly from a l~l ratioo On 

~rids ~88+D89 the overall ratio was 0,500. 

Saccostumus camp..;,s·tris male home range size did not excet::d 
that of females aGcording to th0 present method of expressing 
IIlOVeiLGnt data, therefore differential movement cuuld not have 
caused male numbers to exceed female nwnbers in the present study. 

De Wit (pers 0 COlilillo) found a overall male ratio of 

0,476 (10 ~ales: ll females)o 
Further data are needed for detailed analysisc 

5. 6 Q 2 o 3 ~Lemniscon:ys griselda 

The observed overall male ratio was 0,437 (::2 
= 2 7 391~ 

p > 0, 05) (table 54)~ The highest male ratio was observed in 
winter (0,484; x2 = 0,063~ p)Oy05) and the lowest during 

autumn (0~3709 x2 = 1,815; p)0,05)o 

The male ratios for each grid and season are shown in 

table 54. Grid P46 showed a male ratio of 0,444 (X2 
= 0?889), 

grid P50 a ratio of 0,433 (X2 = l,067) and grids P88 and 
P89 combined a ratio of 0,421 (X2 

= 0,474). None of these 
represented a significant preponderar1ce of femaleso 
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Th~s8 fP.male preponderanc8s ~rrere obs~rved in spite of thP 
fact that male av. M (home range) eycqed8d that of females on 
all grids combined as well as on ~rid P46. 

There appear to be fewer males than femal~s, but th~ data 
are too meagre for further analysis. 

De Wit (p~rs. comm.) found 0,500 male ratio (4 malr~s: I+ 

f9males) at the Roodeplaat Agricultural Station near Pr~toria. 

5.6.2.4 Leggada minutoides 

The obs~rv.~d malq ratio vvas 0, 500 (table 55). Due to 
the small sample observed the data vvere not separated by season. 

(_ J7 rnClles : c!2J../ ./.~err.o./e-!5) 

A male ratio of 0,415Lwas observed at the Rood8plaat 
Agricultural Station near Preto-ria (De Wit, pers. comm.) In 

contrast Diet~rlen (1967) found a male ratio of 0,685 (N= 89; 
x2= 12,236, p ~ 0,001) in th2 Congo. 

Further data are needed concerning the sex ratios of 
L. minutoides and the causative factors involved. 

5.6.2.5 Stgatomys pratansis 

The obsgrved mal~ ratio was 0,857 (tabl8 55). The sample 
was, howev~r, too small for further analysis. 
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5.7 Behaviour 

The following m~scellaneous notes on the behaviour of the 
different species were accumulated in the course of the study. 

5o7.1 Praomys (Mastomys) natalensis 

Praom~s ( M.) natalensis was observed utilizing natural 
holes in th8 b~ound and termite mounds. Shortridge (1934), 
VeGnstra (1958~ and Delany and Neal (1966) report that this 
species uses the deserted burrows of other animals whenever 
possible. If forced to do so, it will also burrow, but only 
when the soil is either soft or cracked (Veunstra, 1958). 
According the Delany and Neal (1966) animals of this species 
are good burrowers. 

When transferred from the trap into a plastic bag animals 
were normally calm, in so far as that they did not jump about 
in the bag. When released at the trapping site, they would 
sit for a few seconds at the site of release and then unerring­
ly move towards their holes without .further delay. The speed 
of movement varied from one individual to the next. 

They usually attempted to bite when handled unetherized, 
and did not seem to become tamer with rep8ated recaptures. When 
held by the nape and the base of the tail, a stream of air blown 
into the face caused them to respond with high-pitched squeaks. 
This was also observed by Veenstra (1958). 

Measuring P.( M.) natal€nsis accurately when only half 
etherized or not etherized at all proved impossible, because 
stretching the animals to their maximum length resulted in 
rounding of their backs and kicking of their feet. 

Veenstra (1958) reports Po( Mo) natalensis to be nervous, 
quick te escape, conscious of dang8r, difficult to handle, and 
likely to bite without provocation. 

Multiple captures of P.( M.) natalonsis were observed 
twelve times on grid F46, but never on any of the other grids. 
Male/female and female/female multiple captures were each ob­
served thrbc times, while all-male multiple captures were found 
in six cases. In one of the male/female captures, the female 
had a mass of 45 g and the male 15 g. It could bb that this 
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was a mother with one of her recently weaned young. In the 

other two cases of male/female multiple captures the mass of 

the two animals were comparable, eg. male no. 96 and fem,.Lle 

no. 97 had a mass of 22 and 23 g respectively, and both male no. 
113 and female no. 112 had a mass of 12 g5 In thb latter 

cas& · the animals could have been siblings at an a~e of 

more or less three weeks (Meester, 1960) ie. both just weaned. 

In both all-female and all-male multiple captures the tvvo 
animals captured were normally of more or less the same size 

and mass. A mass of 28 g was never exceeded, suggesting that 

juveniles and subadults were involved in these multiple cap­

tures. Animals in a multiple capture, therefore, might have 
been of the same litter. 

All but two multiple captures were in tne trapping period 

30 May, 1967 to 3 June, 1967, the period of extremely high 

population densities on grid P46. The other two multiple cap­

tures (all-male) were in May 1968 and coincided with a rela­

tively high population density prevailing at that time, al­

though not as high as that of May/June 1967 (see section 5.1). 

The mechanism of the Chauvancy live traps used in this 

study renders it impossible to catch more than one animal 

at a time if they do not enter the trap almost simultaneously. 

Multiple captures could, therefore, indicate any of the 
following, either separately or in interaction: 

1) The mice were travelling togethbr and therefore some sort 

of social relationship existed between them; 
2) a high degree of competition for food and living space 

occurred; and 
3) the mice might have arrived separately at the trap seconds 

after each othbr and entered togeth8r, as when one 

chasing the oth~r. 

The presence of live and unscarred animals together in 

the traps would indicate mutual tol£rance. 

Praomys (M .. )·natalensis and S. camp\.:.stris were the only 

species of which more than one animal was caught at a timeG 
It seems that Po( ~o) natalensis is tol&rant of otner ro­

dents, both of its own and othLr speLies. Veenstra (1958) 
remarks that mixed or unisexual groups can live together 
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without fighting and several famili0s can live in one 

burrowo Shortridge (1934) reports that caged animals of 

this species ar0 less quarrelsome than most other rodents~ 

Shortridge (1934), Roberts (1951), Delany and Neal 

( 1966), and DGlany and Kansiiml;,ru_~o.anga ( 1970) report 

P.( Mo) natalensis to be omnivorous,with insects compri­
sing about 50% of the; dic.t. 

According to Veenstra (1958), whGn abundant food is 

available, fa( Mo) natalensis is found in association 

with other rodents (Rattus, Tatcra, Mus, and Rhabdomys) 

but when competition lsads to food scarcity 9 P., ( rLo) 

natalensis gives wayo According to Shortridge (1934) 

Po ( M.) natalensis were driven away wh8re Rattu~. or ~/lus 

musculus have established themselv8so Delany and Neal 

(1966) also report that aft8r Rattus rattus was introdu­

ced in Uganda, Po( Mo) natalensis was driven from its do­

mestic habitat (native huts)a In th~ presont study it 

was obs8rved ~hat during So campestris and L. grisclda 

peaks, P,. ( Mo) natalc.nsis numbers were low (se0 section 
501) 0 

5o7o3 Saccostomus campestris 

Holbs in t~rmite mounds as well as oth~r natural holes 

were used as home sites in th8 present study. Roberts (1951) 

and Walker (1964) report So campestris to dig burrows of 

their owno 

When a storeroom nGar thb study area was demolished in 

November 1968, a feina.le So campostris was found nesting in a 

hollow in the sand undGr th0 flour, tog0ther with a large 

quantity of Balanites maughamii s~eds which the animal had 

most probdbly bGen st~ring th8re for foodo Sbeds of thrGe 

Acacia spLcies, Acacia tortilis, Ao nilotica and A. karroo, 

werE; found in tht:: chE:-ek pouches of So campt_,stris from time 

to time du.cing ths studyo An animal of this species was 

also observed eating the fruit of Grcwia monticolao Roberts 
5' 

(19~1) reports So campostris to fe. ___ d on S(;Gds, berries and 

termites .. 

These animals did not jump up and down vvhen placed in a 

plastic bag aftGr removal from thb trap, but tri8d to run up 
against the side of the bag with charactbristic, relatively 
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slow, movements. This behaviour was exhibited for minutes 

on end if th€ animal was not released or etherized before 

then. Calm individuals W8re, however, also observed. 

Saccostomus campestris we'(e normally slow to seck cover 

when released, and so~mod to find difficulty in orienting 

themsclv0s in rcl~tion to thbir homo sites, judging from thG 

amount of time spent and the detours travelled boforo rcach­
tncir holes. 

Thss€ animals :J.r(; known to bo· extremely docile (Davis, 

1963b; Walker, 1964; and Joubert, 1967). 

If handled, however, oven while partly eth~rized, they 
would attempt to bitG. 

Intraspecific aggression is reported by Davis (l963b), 

Joubert (1967), and Co0tzeo (pcrs._ commo). Fema.les in oos-
-

trous or pro-oestrous have been observed to rip op0n 

the scrotum of malcs.or bVcn kill thbffio 

Bocau~e 2f its slow movements S. campestris was easy 

to catch in enclosed areas. ThGy wore, howevor, not easily 

handled because of th~ir cxtr8mLly looso skin and th0ir habit 

of trying to turn around and bite thL handler. 

One multiple capture of S. campcstris was observed on 

3 Juno,l967 on brid P46. This included two mal8s, both having 

a mass of 20 g, on the same 6rid and in the same trapping 

period as thL mul tiplo catches of P" ( li: o) natal.0nsis during 

the population high of Iviay/Ju.ne 1967. HGre again, as in 
Po( M.) natalcnsis, th~ large population size and consequent 

shortage of food and living space probdbly played an impor­

tant role. 

5o7.3 Lemniscomys grisclda 

Natural holes in thL- ground wcro usGd as home sites. No 

burrowing was obscrv0d. 

Vvhen released from th<., trap into a plastic bag, Lo gri­

selda would frantivg,lly attempt to jump from the bag, boun­

cing up and down in it. 

When reluased at the trapping sito after handling, ani­

mals of this spGcies irr®odiately sought cover, many so fast 
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that it was difficult to follow their movements cluarly 9 so 
that tl'H.:;y were easily lost from sight c 

On the othsr hand, members of this spe:cius could bo 

m8asurod fairly accuratLly without buing fully etherized, as 

tnGy did not kick or round their backs asP.( M~) natalunsis 

did.. No attempt was ever made to bi tG when cautiously ha.nal~.a. 
5Ven whon unothorizcd or only partly ethcrizGd .. 

Shortridge ( 1934) re;ports the.t all specimens from South 
West Africa wGrG trapped in high grass ncar swamps or water­
holes. In tho presGnt study this was not the case. 

Lemniscomys gris~lda appoars to fcsd mai~ly on vcgetablu 

matter and s~sds (Shortridg8, 1934)o 
i 

5c7c4 Leggada minuioides 

Attempts to bite the handler wGrG observed.. Anirnals of 
this spociGs were twicG obs~rved taking refuge in scorpion 
(Ch8loctonus jonesi) holes aftGr release. Howev~r, sevoral 
hundred scorpion hol0s dug up gave no evidGnce of Loggada 

~inutoid~s inhabitating thumc Dulany (1964b) reports 

Lo minutoides to bo omnivorous. 
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6. Conclusion 

Grids P88 and P89, adjoining sach oth0r in the A. nigrc~­

cens plant community, consistently supported a rL.ldtively 

much lower rodent population than did grids P46 and P50, si­

tuated in thb A. tortilis community, although the A. nigrc:s­

~ community usually had a bctt""'r grass cov0r than did thG 

A. tortilis community, especially during drier pt-riods. Du-:.:,;; 

ring the rainy s~ason thG n8w growth in the A. tortilis com­

munity was bstt8r than that in the A. nigrescens community. 

Dead grass was always presbnt in thb latter but never in the 

former, suggesting undbrgrazing in th(:;, A. nigruscens communi­

ty. This, togt-thbr with the the vegetation type, probably 

had an influenc8 on the rodent populations. Howuver, further 

research is requirbd to verify tnis. As the soil samples tak2n 

from the study arsa showed no clbar-cut dif1ercnces between 

tht- A. tortilis and A. nigrsscens communities this factor is 

discarded as a cause of population difibrun~es. 

Undc:r thb conditions which pr~vailcd during tho study, 

ths A. tortilis community was prcfsrr~:;;d by P. (IV~.) natalensis 1 

§_. carr.pc:stris~ and Iemniscomys grist-lda. All the oth'-'r species 

showGd no clear prefGrcnce for t-i th,,r of the two plant corrurlu­

nities. StGatomys pratcnsis, howevGr, su,mcd to appear more 

rGgularly in the A. nigrc:scens community (grids P88 and r89), 
and was n6VL-r captursd on t::,rid "~='46 and only twicE.: (one ani-

mal '-'ach time) during SeptembGr and December 1967 on grid 

P50. The findings of Shortridge (1934), Veenstra (1958), and 

D(:;,lany and Neal (1966) regarding competition between P.(M.) 

natalEmsis and other species, sustain tuosc; of th(:;, present 

study. In spite of th8 fact, th(c,refore, t.1at P. (lVl.) nata­

lensis is a very successful roJ.snt, in t~..-rms of brs\_ding suc­

cess and distribution, the presbnt data sc""'m to favour the 

hypothesis that P.(M.) natalensis gives way during times of 

food scarcity such as autunm and winter. WhL-ther this phe­

nomenon will be found throughout the range of P.(M.) natalcns~­

is impossible to say until further studies have been under­

taken. Th6 nurnbsrs of _f. (M.) natalensis may, how<:-ver, be 

aff8cted by habitat :.1nd climatE-, depending on what thu op­

timum environmL-nt is for this spbcius. 
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The prss~nt study was conducted during times of below 

average rainfall and consequently poor habitat. This re­

sulted in low rodent population numbers just prior to and 

especially after the time of spraying on both control and 

sprayed grids, which made it impossible to rt.-ach any fina­

lity concerning the influence of dieldrin spraying at a 
dosage of 83,0 g/ha. 

Van Ark and Pretorius (1970), studying the effect of 

dieldrin coverspraying on nibht-flying insect populations in 

the same area, con~luded that no significant differences 

could be found between populations before and after spray­

ing. Wiese et al. (1969) r8port spraying at the same con­

centration as used in the pr~sent study to have had no ad­

verse effects on exposGd li ves 4>0ck. Wiese and Bas son ( 1967) 

and Easson (l970a; l970b; and 1971) found scorpions, Chelae­

tonus jonesi, millipedes, Alloporus spp., crowned guinea 

fowl, Numida meleagris, laughing dove, Stigmatopelia ~­

galensis, and cape sparrow, Passer melanurus not adverse-

ly affected at concentrations simulating that used in the 
field. 

After spraying, Lemniscomys griselda and S. campt.-stris 

showed veryjlow dieldrin residues (< 1,0 ppm). One shrew, 

Crocidura hirta, collected 60 days after spraying, showed 

4,660 ppm dieldrin, and 0,206 ppm photodi~ldrin. This is anv 

extremely high level when compared with dieldrin levels 

found in wethers and oxen d1:~ring a similar E:.xpLrimcnt in the 

I,ydenburg district (Wiese et al., 1970). As shrews fcod on 

insects and other invertebrdte and vertebr~te animals, they 

represent a higher level in the food chain than do more 

graminivorous rodents, and can tlwrefore be expected to 

aucumulate higher insecticide residues. The presence of a 

relatively high residue lLvel in the insect-eating Crocidura 

hirta is an indication that these animals might possibly be 

adversely affected by spraying. However, whole Cdrcass ana­

lyses of inst::ct-eating birds from tlte same area after spray­

ing did not produce Llear evidence of higher residue levels 

(unpublished data). In any case, the sample was much too 

small for any mbaningful conclusion, as it is known that re­

sidu3s in different animals trc.1ted alike may differ conside­

rably (Wiese, pers. comm.). 
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Tht..re SE.~:..ms to be some suggt:-stion that spraying might 

have influenced L. g_risblda_. nurGbt;rs on ~rid P50, but tho 

8Vidvnce for this is very tenuous, as the nurLbGrs captured 

were too low to allow a clear-cut conclusion to be rt;achod. 

Furthermore it may be surrr~is~:;;;.d that reproduction in the- Pongo­

la rodGnt population could have beon a1fectGd by dieldrin covvr­

spraying. Again~ however, the reproduction data obtained werv 

too rr:eagre to allow any conclusions to be:; reachE;d on this scor.__. 

It is concludGd that divldrin coverspraying at the dosag~ 

applied had no visiblE; influence on rodent populations in the 
presE-nt study. 

It has bl:oen r8cOmm8ndt:d that sJ:-;raying for harvestt..r ter­

mites need not be dono more than once every 10 years, and at 

the rate dieldrin and photodieldrin br~ak down, as obs~rved 

in ths present study and in similar studies at Edenville in 

the Orange Free State, at Dt;ndron in northern Transvaal (Wiese 

and Easson, unpublished data), and at Lydenburg in eastern 

Transvaal (Wiese et al., 1970), no accumulation of this pes­

ticide under similar spraying conditiuns is expucted in the 
cnvironm0nt. 

In Praomys (Kastomys) natalbnsis av8rage 1r.aximum distance 

between captures of malGs exceeded that of females significant­

ly, suggGsting that thG area covE..-rGd by malGs exceeded that 

of femJ..lGs significantly. Judging from the av. M curve of 

malus which tended to increase continually while that of 

females tend~:;;;.d to form a platsau, m~lcs progressively occupied 

nE;W areas while fem:tles tendt;d to occupy more fixed ranges. 

Average M values and th~refore ran~es for the two sexes 
of S. campestris did not differ significantly from one another, 

and animals of both sexes stayed in more or less fixed arE-as, 

judging from av. M curves. 

AvGrage M valut:..s of Lemniscomys gris~lda rnalc,s exceeded 

those of fem.3.1E:s signific ::tntly, suggesting a larger home 

range for males than for femal~s. Thc animals also t0nded 

to stay in more or lsss fixt;.d ar~s as shown by av. M curv0s. 

Leggada minutoidcs, the smallGst Spt;cies studied, exhi­

bited a grc,ater av. M (both s~;:.xes combined) than did any of 

the other sp~cies, although not significantly greater than 

that of P (M.) natalensis. This large hom~ range is re­

markable when the size of the animal is taken into account. 
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Praomys (Mastomys) natalensis home range ~ize exceeded those 
of S. campestris (males and both sexes combined) and L. gri­
se_~g.~~ (sexes both separated and combined) significantly, 

judging from av. M values; while the home ranges of s. ~­
pestris and L. griselda did not differ significantly from 
each other. 

The relative frequency of P.( M.) natalensis of different 
body m:t.ss classes during the~.four seasons indicates that during 
spring most animals were subadults and adults, while large 
adults wt:-re present in very low numbers and juveniles were 
absent. During summer most animals captured were adults 
while few juveniles appeared in the population and a substan­
tial decrease in subadults was observed. From summer to 
autumn there was a relative increase in number of juveniles 
and subadults with a decrease in number of adults and large 
adults, indicating high mortality among adults. Very few 
observations during winter made comparison difficult, but in­
dicate extensive mortality in all age classes since the pre­
vious season. Coetzee (1967) concludes that a large number 
of mature animals died out at the end of the breeding season. 
He reports comparatively high numbers of subadults during late 
autumn and spring. In the present study relatively high num­
bers of subadults were observed during the winter and spring. 
Juveniles were recorded throughout the year except during 
spring, while Coetzec (1967) found no juveniles in winter 
(July to early August). In both studies juveniles were most 

frequent during autumn. 

The Praomys (Mastomys) natalensis summer population seem­
ed to consist of two mass groups viz. one with body mass be­
low 11 g, and other with a mass of above 19 g. Coetzee (1967) 
found two mass groups during the autumn, one with a mass be­
low 25 g, and the other above:.. 35 g. In th0 present study 
two autumn groups were also apparent, although very indis­
tinct (with mass~ 21 g, and >24 g). No size groups were ob­
served in spring material, while the winter sample was too 
small to allow any distinction of mass groups.. In late v~inter 

and spring (August to October), Coetzee (1967) found appa­
rently young animals, judging from fecundity and moult, with 
exccptionai~heavy molar tooth wear. He suggests eithor that 
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two speciss of multimammate mice occurred in the Roodepoort 
area, or that there was a differ~nce in tooth wear rate du­

ring certain times of the y~ar. A possible alternative ex­
planation may be retarded growth and sexual maturation during 

winter and early spring, before the first rain of the season 

and th8 appearance of green growth. Perhaps animals born 

just prior to the winter may reach subadult stags, remain 

constant in mass and size until after the first spring rains, 

and then, within a few weeks, develop to breeding adults. 

An animal can, therefore, be as old as four to five months, 

with tLeth correspondingly vvorn, and still be a subadul t ~ 

while animals born just after the first Siring rains could 
become bret:ding adults within two to four months, at which 

time te~th would still be rather less worn. 

'~ifhen the Praomys (l'!Jastomys) natalt-nsis br0eding data 
for the four grids are con,bined the observed breeding sGa­

son for femalt.s was from Septembl.r to February and. that for 

males from September to April. 

Beuause of the below average rainfall during the study 

period and the possible effect of this on the vegetation and 

rerroducti ve activity, thL observE..d brot-ding st-a3on ~hight be 
somewhat aberrant (InglE..s, 1941~ BodenheimLr and 3ulman, 1946; 

Fitch, 1947; Mossman, 1955; Poole~l960; Reynolas, 1960; 
Myers and Poole, 1962; NGwsome, 1966; Stodart and J'.;yu·s, 1966; 

Bothma, 1969). 

An autumn reproductive peak at the end of th8 rainy sea­

son/beginning of the dry season (as obs~:-rved by Brambell and 

Davis, 1941; Chapman et al., 1959; and Cot-tzGe, 1965; 1967), 
was not obst;:,rved in the pressnt study. During norn:al rain­

fall years the breeding season of P.( M.) natal~nsis on the 
study arGa is cxp";;tE:..d to bE- from E-arly SL-'ring to latt;;; autumn. 

All Praomys (Mastomys) nstalensis paramE..tcrs studied 

(total lbngth, tail lt-ngth, hGad and body length, and body 
mass) exhibited their highest ;nean valut....s during thE.. su..nmcr 
(in st..xt.s both separatt-d and combined). Tllis was also the 

s8ason in which adults wer~::; most num.L.rous. In males the 
lowest 11"can values weru obst.rvcd during autumn and in fe:­

malGs during win-tE:Jr, cxc8pt for fer:1alu n<can hL.ad and body 
1<..-ngth which was lovv~st during s.tring. In all the p::;~.raml!-
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ters studied, ths f8male mean values cxce,_ded thos 8 of males 

slightly during the autumn, but never significantly. This 

might be attributed to pregnant females being prGsent during 

this season. Male mean values for all s~::.asons combined ex­
c~eded those of th~ females highly significantly~ in all 

_ i ha f n-,,jM: 

parameters, suggest1ngpnales w be larger than females. 

In the Pongola population, unlike that of Roodepoort 
(Co(;;;tzee, 1967) the elongation of the tail obs(:.TVGd in sub­

adults was sustained (except possibly during summ~r), and 

not reversed by rt:.latively more rapid growth of th0 head and 
body l0ngth. 

The body mass distribiution of Saccostomus campestris 
during the four seasons allows the conclusion that the spring 
sample consisted mostly of larger animals (>50 g). During 

thG summc.r tht:. thrGe mass classes were.. more or less equally 
represented, while during autumn and winter the intermediate 

group ( 35 g to 50 g) comprised the largest proportion of the 
sample. The relative number of smaller(< 35 g) and inter­

mediate animals increased progressively from spring to winter, 
while thL numbcr of ls.rger animals decr...:ascd towards wintGr. 

Breeding data from all grids combined sug
0
est a brGcding 

season for males from late August to June, and from October 

to February for fem,lles. However, as for P. ( ~~L ) na talons is 
the low rainfall might have caused the brebding season 
to differ from the normal. 

All Saccostomus camp~_§tris paramet0rs studied showed 
their highest mean v.alues during spring, the season in which 
most animals present were adults. In males, and sexes 
combined, lowest mean total length, head and budy l~ngth, 
and tail lGngth were observed during surr.JLGr, while lowest 
mean mass was observed during wintc.r. Female moan total length 
and head anu body length wt.-re lowest in autumn, while mean 

tail length and body mass wore lowest in winter.) Female mean ·' 
r.p>oo$) (f<o,os) Cp>o,os Cf-=,e>tl 

body mas~,'total lcngt~, hGad and body lcngt~, and tail length~ 
exceGded comparablu valuos for mal~.;;s during sumr;1or. J!'emalo 
mean total l~ngth, and tail length GXCc~ded those of males 
also during winter but not significantly. In all four pa­
rameters thG male means excscded those of f~vmalGs signifi-

cantly during autumn. 
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Male mean mass for all seasons combined exceeded that of fe­
males significantly, suggesting males to be heavier than 
females. 

The relative frequency of Lemniscomys griselda of diffe­
rent body mass during the four seasons indicates that smaller 
animals (<. 30 g) occurred in low numbers during all seasons 
of the year. During spring and summer; there was a relative­
ly much lower number of animals of intermediate size (30 g 
to 45 g) than in Jutumn; and winter. During spring dnd sum­
mer, however, there was a higher number of larger animals 
P" 45 g). 

The highest mean values for Lemniscomys griselda para­
meters studied were observed during spring or summer (most 
adults present), and the lowest during autumn or winter, 
except that the lowest female mean head and body length was 
recorded in spring. Although the femdle meansof all para­
meters stuuied usually excevded those of males during summer 
and/or winter, differences were never significant. On the 
other hand spring male means always exceeded those of femalt.s 
highly significantly. The parameter means for all seasons 
combined, however, indicate that the two sexes on the study 
arba did not fiifferftrom each othe;r in size and mass. 

The seasonal variation in the parameters studied is 
caused by the population structure differing from season to 
season, and therefore the siz.e and .mass of the animal. 

Breeding data for all grids combined suggest a breeding 
season for femalGs from September to February and that of 

males from September to May. 
-jJ.-,e 

The sex structure of~Praomys (Mastomys) natalGnsis 
population proved to be a 0,573 ratio in favour of males 
with the highest male ratio occuring during spring (0,625) 
and the lowest ratio during 3Utumn (0,491). 

No significant P.( M.) natalensis female preponderance 
has been found as yet, in a live or kill trapping study 
(Dieterlen, 1967; De Wit, pers. Gomm; present study), and 
according to laboratory studies sex ratios appear to be 
equal at weaning, but the number of females exceeds that 
of males at birth (Oliff, 1953; Meester, 1960). While 
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sex r~tios obtained from excavated burrows indicate females 

to exceed males significantly (Coc.tzee, 1965; 1967). 

Home range size of n.(M.) natalensis males is shown 

in the present study to exceed that of females, with the 

result that males would come in contact with more traps 

which might also have caused sex ratios to differ from a 

1~1 ratio in favour of males. 

A male ratio of 0,575 was obs0rved in the..§.· campestris 

population. The highest ratio was obsbrved during autumn 

(0,597) and the lowest during winter (0,487). A male ratio 

of 0,476, was obot.rved by de Wit (p\~rs. comm.) for S. campes-- -
tris. Male S. campestris home ranges do not exceed tho~e of 

females according to the prt-sent method of expressing move­

ment data, therefore home ran6e size could not have caused 

male numbers to appear to exCE...8d female numbers in the present 

study. 

The L. griselda population indicates a 0,437 male ratio 

while the highest was observed in wint~r (0,484) and the 

lowest during autumn ( 0, 370). De Wit (peTs. comm.) reports 

a 0,500 male ratio. The female preponderance in ths prc;sent 

study was observed in spite of the fact that male av. M 

(home range) exceeded that of females. 

For Leggada mim.J..tc,ides a 0, 500 male ratio and for 

S. pratensis a 0,857 ratio is illustrated, the latter repre­

senting a small sample. De Wit (pLrs. comm.) obsl.-rved a 

0,415 male ratio in L. minutoides, while Dieterlen (1967) 
found a male ratio of 0,685. Further studies are, however, 

nE...eded for clear-cut conclusions concLrning SLX ratios of 

the animals captured in tne present =tudy. 
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7. Summary 

Trapping of rodents was carried out in four grids 
situated in two main plant communities n6ar Pongola~ northern 
Zululand. Grids P46 and P50 are situated in an Acacia 

tortilis community and the other two grids, P88 and P89, in 
an Acacia nigrescens corr@unity. Grid P88 (16 times) was 

trapped from April 1967 and grid P50 (18 times) from August 

1967, both through May 1969. Grids P46 (19 times) and P89 
(16 times) were trapped from May 1967 through May 1969. 

Each grid (3,42 ha) was trapped for four successive nights 

during each trapping pGriod for most of the trapping p~riods, 
with all 225 traps operating concurrently. 

Grid P88 yi8lded 62 different animals compr1s1ng 
the following species~ Praomys (lVIastomys) natalcnsis (35), 

Lemniscomys griselda (5), Saccostomus campestris (14), 
Leggada minutoides (3), Steatomys pratensis (2), and Aetho­

mys chrysophilus (3). Grid P89 yielded 91 different ani-
mals comprising the following species: Po ( JVL) natalensis 

(40), Lcmniscomys griselda (14), Saccostomus campestris (15), 
Le5gada minutoides (14), Steatomys pratensis (7), and A. chry­
sophilus (1). Grid P50 yielded 152 different animals com­
prising the following species: P.( M.) natalensis (52), Lem­
niscomys griselda (36), Saccostomus campestris (55), Leg-

gada minutoides (7), Steatomys pratcnsis (1), and Otomys ~­
goniensis ( l) 0 Grid P46 yielded 414 different anin~als com­

prising the following species~ Po( M.) natalensis (254), 
Lemniscomys griselda (54), Saccostomus campestris (93), 
Leggada minutuides (8), A. chrysophilus (3), and Tatera 

brantsi (2). 

The hypothesis that P.( M.) natalensis gives way 

during times of food scarcity (such as autumn and winter) 

is sustained by the present data. 

Lemniscomys griselda carcasses (10, 20, and 60 days 
after spraying) and Saccostomus campt:;stris (16 days after spray­
ing) showed very low dieldrin residues (-~- 1,0 ppm). One shrew, 
Crocidura hirta, collected 60 days after spraying, showed 
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4,660 ppm dieldrin and 0,206 ppm photodieldrin. 

The study was conducted during times of below 

average rainfall and consequently poor habitat. This resul­

tod in low rodent numbt;;rs just prior to and especially after 

the time of spraying on both the control and sprayed grids, 

which made it difficult to reach meaningful conclusions con­

cerning the influence of dieldrin spraying on the rodent 

populations and their reproduction. It is, however, con­

cluded that dieldrin coverspraying at the dosa~e applied 

had no visible influence on rodGnt population densities 
and their roproduction. 

Home ranges of P.(M.) natalensis males exceeded 

those of females significantly. Males progressively occu­

pied new areas while femalLs t8nded to occupy mor8 fixed 

areas. Saccostomus campestris male and female home ranges 

did not diff~r significantly from one another. The size of 

male Lemniscomys griselda home range exceeded that of fe­

males significantly and both males ana females tended to 

stay in morE- or less fixsd arE;as. LE;t;gada n1inutoides 

showed a significantly larger home range than did any of 

the oth~r species. P.(M.) natal8nsi~ home range size 

~;;.xcsbdt:.d that of S. campestris (mal8s, and both sexl...s com­

bined) and Lemniscomys griselda (sl.xes both ssparatcd and 

combined) significantly whilt; home ranges of S. camp~stris 

and L. griselda did not differ significantly. 

During spring most P.(M.) natalensis individuals pre­

sent were subadult~ and adults, while large adults were pre­

sent in VLry low numbers. No juvenill...s were observed during 

this season. During summc..r most animals wt:re adults. A fsw 

juveniles appeared in the population and a substantial decrease 

in subadults was observed. From summer to autumn ther~ was a 

relative increase in numbt;r of juvt:;nilLs and su.badults with 

a decrt:;ase in number of adults and large adults, indicating 

high mortality among adults. Very few obsGrvations during win­

ter made comparison difficult, but indicate extensive mortality 
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since the previous season. The P. ( M·) natal~nsis summer 

population seemed to consist of two mass groups viz. one 

with body mass below 11 g, and the oth~r with a mass of 

above 19 g. Two autumn groups were also apparent although 

very indistinct (with mass 4C~21 g, and-;;. 24 g). When P. ( M·) 
natalensis bre?ding data for th~ four grids are combined the 

observed breeding season for females was from Saptemb~r to 

February, and that for mal;s from September to April. 

All P. ( M.) natalensis parameters studied (total 

len~th, tail len~th, head and body lJn~th, and body mass) 

exhibited th~ir highest mean values during the summer ( s.exes 

both separated and combined). In mal•s the lowest mean 

values w8ra observed during th.-~ autumn and in females during 

the minter, except for female mean head and body length 

which 1•ras lo~··est during spring. In all parameters studied 

the female m~an values exceeded those of males sli~htly 

during the ~utumn, but never significantly. Male mean v~lues 

for all seasons combined exceeded those of femal~s highly 

significantly, in all parameters. 

Th:a S. can:.pastris spring sample; consisted mostly of 

larger animals ( /50 g). During th; summer the three mass 

classes w0re more or lass equally represented, while during 

3Utumn and winter the intermediate class (35 g to 50 g) com­

prised the largest proportion of the sample. The relative 

number of smaller ( < 35 g) and intJrmediate animals increas­

ed progressiv·ely from spring to wint -,r, '"bile the number of 

larger animals dacr:o;asad towards winter. 

When data for th~ four grids are combined the ob­
o-t' 

served bre:3ding saason .f-G..r females was from October to 

February, and that of males from late August to June. 

All .§_. camp""stris parameters studied showed their 

highest mean values during spring, tha season in which most 

animals present were adults. In males and sexes combined 

lowest mean total len~th, head an1 body length, and tail 

length w:;re obs-.rvad during summ...,r, 11'1hil:a the lowest m:an 

mass was obs;rved during winter. Female mean total len,gth 
and head and body length were lowest in autumn, while m-:;an 
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tail lGngth and body mass were lowest in winter. Female mean 
body mass, total length, head and body l~ngth, and tail 
length exceeded comparable values for males during sumwer. 
Female mean total length, and tail length exc~cded those of 
males also during winter but not significantly. In all 
fo~ parameters the male means exceeded those of females 
significantly during autumn. 

The relative frequency of Lemniscomys zriselda 
bedy mass indicates that smaller animals (~_JOg) occur­
red in low numbers during all seasons of the y~ar. There 
were relatively fewer animals of intermediate size (30 g to 
45 g) during spring and summGr than during autumn and winter. 
During spring and summer, howev0r, th~re was a higher number 
of larger animals ( .----:> 45 g). When data for the four grids arc;; 
combined the observed breeding season for females was from 
SeptembE:r to February, whil6 males oxhibit\....d a season exten­

ding from September to May. 

The sex structure of the~.(!·) natal~nsis popula­
tion proved to be a 0,573 ratio in favour of males with the 
highest male ratio during spring (0,625) and the lowest 
ratio during autumn (0,491). Ins. campcstris the o~erall 
ratio was 0,575 in favour of males. The highest male ~atio 

was observed in autumn (0,597) and tho low0st during wint(:.,r 
(0,487). The L. grisclda population illustrates a 0,437 male 
ratio while the highest male ratio was obseryed in winter 
(0,484) and the lowest during autumn (0,370): A male ratio 
of 0,500 for Leggada minutoidcs and 0,857 for Stoatomys 

pratensis was found. 

Notes on behaviour in general indicate f.( M.) nata­
lensis utilizing natutal holes in the ground or termite mounds. 
Burrowing was not observed in any of the species. They 
usually attempted to bite when handled unetherized, 
and did not seem to become tamer with repeated recaptures. 
When held by the nape and the base of the tail, a stream 
of air blown into the face caused them to respond with 
high pitched squeaks. Measuring the animals accurately 
when only half etherized proved to be impossible. Multiple 
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captures of P. ( M·) natal', .. nsis wurc .observed 12 tim0s, usual­
ly during periods of high popul':ltion densities. 

Saccostomus C3.mp8stris utilizc..d holes in termite; 

mounds as wcll as othc.r natural holus for hom(, si tcs. Feed­

ing habits for this spucies included seeds of Acacia tortilis 

A. nilotica, A. karroo, Balanites maughamii and fruit of 

Growia monticola. These: anim2ls w~;;;ro normally slow to scG:k 

cover after release, and s~...-om0d to find difficulty in orien­

tating themselves in relation to their home sites, judging. 
i 

from tho amount of time sp0nt and tho detours travcllod be-

foro reaching their hol0s. If handled even while partly 

etherized thuy would attempt to bite. One multiple capture 

was observed during a population hich. 

Lomniscomys grisclda also used natural hol0s as 
as home situs. These animals sought cover after release 

so fast that it was difficult to follow thL.ir movements. 

Members of this spc.ci0s could bo measured fairly accurately 

without being fully etlwrizcd, as they did not kick or 

round thc.ir backs as P. ( M.) natal'-'nsis did. No attempt 
to bite was made when cautiously handlL-d, even whon unethc­

rized or only p~rtly so. 

Leggada minutoidcs attcmptGd to bite thu handler. 
Animals of this species were twicu observed tak~ng refuge in 
scorpion (Cheloctonus joncsi) hol0s after release. Several 
hundred scorpion holGs dug up, howcvur, gave no evidence of 

L. minutoidos inhabitating thvm. 
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Samevatting 

Knaagdierc is op vier pcrsclc in twee plantgem~;.,t:.nskap­
pe naby Pongola in noord Zulule1nd gcvang. Persclc P46 en 

P50 is in 'n Acacia tortilis g0mccnskap gcle8 en die andcr 
twGe, P88 and P89, in 'n Acacia nigrescons g0mc~_,nskap. Op 

pcrse:cl P88 (16 kc"'r) is vanaf April 1967 en op pcrse8l P50 
(18 kc~_,r) vanaf Augustus 1967, albci tot Mei 1969 knaagdicrc 
gcvang. Op p~_,rsele P46 (19 kocr) on P89 (16 kc~_,r) is vanaf 

Mei 1967 tot Mci l9C9 knaagdi~_,rc gcvang. Op clku pcrsccl 

( 3, 42 hvktaar) is vir vit-r agtc..reL.nvolgGnd~.:; nagtE.. godur:.nd'"' 
clkc vangp~_,riod0, mvt 225 valle g~_,vg,ng. 

Op pcrsccl P88 is 62 v~_,rskillcndc knaagdi~_,rc gcvang bo­

staande ui t~ Praomys (Mastomys) nataL ... nsis ( 35), Lcmniscomys 

grisolda (5), Saccostomus camp~_,stris (14), Leggada minutoides 
(3), Stcatomys pratcnsis (2) en A~_,thomys chrysophilus (3). 
Op pcrsecl P89 is 91 vvrskillcndc dicre gevang bcstaande uit 
dil. volg~_,ndc~ P.(Ni.astomys) natalL-nsis (40), Lcmniscomys 

grisGlda (14), Saccostomus cam.pGstris (15), Leggada minutoi­
des (14), Stcatowys pratcnsis (7) l.n A. chrysophilus (1). 

Op porseel P50 is 152 verskillcndc dicre gcvang~ P.( M.) ~­

~alensis (52), Lcmniscomys grisclda (36), Saccostomus ~­
pE.istris (55), Loggada minutuides (7), St<.;atomys pratensis (l) 

en Otomys angonicnsis (1). Op pcrscc1 P46 is 414 vcrskil-
1cnde diL-re gt.,v._:mg bcstaandc ui t diL. volg~_,ndc~ P. ( M.) nata-

1Gnsis (254), Lomniscornys grisc1da (54), Sac:costornus cam­
pcstris (93), Loggada minutoidcs (8), A. chrysophi1us (3) 

en Tatcra brClntsi (2). 

Die hipotose dat P.( M.) natalcnsis gcdurcndo ~ poriodc 

van voedse1skaarste d~ur andcr spcsics uitgcdruk word, 

word deur die huidigc studic ondcrsteun. 

Lcmniscomys grisclda karkasse (10, 20 and 60 dac na bc­

spuiting) en Saccostomus campi..-stris (16 dac na bcspuiting) 
het lae di~_,ldrin rcstv ~ctoon(~ 1,0 dpm). ~ Skucrbckkie, 

Crocidura hirta, wat 60 dac na bcspuiting vcrsarn~l is hut 
4,660 dpm divldrin on 0,206 dpm fotodi~ldrin getoon. 

Die studis is uitgvvour g~:.;durc.nd0 'n pvriodc van lae 
rc0nval en gcvolglik 'n swak habitat. Dit h~_,t vcroorsaak dat 
diG aantal knaagdicre net voor Gn v~:.;ral na bcspuiting, bcidc 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



75 

op kontrole on bespuite pcrscle baie laag was. Dit bomooi­

lik 'n bctekcnisvolle govolgtrekking aangaandc die invlocd 

van dieldrin bespuiting op knaagdi~rpopulasies. Die gevolg­

trukking kan egtcr gemaak word dat dielurin dekbcspuiting 

teen die konsentrasie wat gebruik is, goen sigbarc invloed 

gGhad h0t op knaagdierpopulasies en hul voortplanting nie. 

Die loopgebiede van P.( M·) natalensis mannctjios was 

betekenisvol grater as die van die wyfios. Die mannotjics 

hct ook geneig om voortdurend nuwe gebicde te bctrek torwyl 

diE: wyfi~;;;s gE::meig hc.;t om pt:Tmanente areas te bewoon. Die 

loopgebiede van Saccostomus campostris mannctjics en wyfics 

hot nie betekenisvol van mekaar verskil nie. Die grootte van 
die loopgebi6d van L(mniscomys griselda mannctjies was be­

tekenisvol gro~er as die van wyfics torwyl bcide geslagte 

geneig het on in 'n min of meer vaste gebiodo tc bly. Leg­

gada minutoides het 'n bctokcnisvoll8 grater loopgobied as 

cnige van die andcr spesies bcnalwe P.( M.) natalcnsis. Die 

loopgebiGd van P. ( M.) natalunsis was bctekc;nisvol grater as 

diG van Saccostomus campostris (mannctjics e;n gcsl3.gtc 

saam) en die van Lcmniscomys grisclda (gcslagtc saam on 

apart), terwyl die loopgebi~o,de vanS. campvstris on L. gri­

selda nic bctekonisvol vurskil hut nic. 

Geduronde l~:;.nte was die moe:::; to P. ( M.) natalt:.nsis in­

dividue teenwoardig1 half-valwasscncs en volwassones, t~:;.r­

wyl grater volwassenes in baio l2e getalle· tcenwoordig was. 

Geen onvolwassencs is wa rgencem in hiurdie seisocn nie. 

Gedur~:mde somur was L'J.e(;)ste dicrs volwassenes. Daar was 'n 

paar onvolwassones in dio populasio un 'n toename in half­

volwasscncs. Daar was ~ rclatiewo toonamo in die getal 

onvolwasscncs en half-volwassones vs.naf somcr tot h(..,rfs, met 

'n v0rmindcring in dio aantal volwassones on groot volwas­

scncs, wat 'n hu·o r.:J.Ortali t.ei t ondor volwass8nt:.s aandui. Die 

min wa3.rnemings gedurcnde winter maak ~ vcrgelyking moci­

lik, maar dit dui op aansienlikc mortalittit scdcrt die 

vorige scisoon. Dit blyk dat die P.( M.) natalcnsis somer 

populasic uit twee masmgroepe bt..staan hct nl., ccn m(..,t 'n 

massa van mind~;;;r as 11 g en die and8r met 'n massa van m;__cr 

as 19 g. Twee hcrfs groepe is ook waargen(..,cm alhocwcl min­

dur opvallcmd (massa ""- 21 g, Em /24 g). Wanne;(.T dio voort-

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



76 

plantingsgegewcns vir die vier pcrsele van P.( M.) natalensis 

gekombinc~r word, hct die voortplantingscisoun van wyfies 
v~naf September tot Fcbruarie en die van mannetjies van 
September tot April gestrek. 

Alle P.( M.) natalcnsis parameters wat bcstudeer is 

(tot~le l~ngte, stertl~ngte, kop- en liggaamsl~ngte en lig­
gaamsmassn) hut die hoogste gemidd~lde waardes gcdurendc 

soml..r getoon (geslagte saam en apart). Vir mann0tjies is 

di0 langstt:: gemiddeldes gedurendG h~;.;rfs waargenoer.:J. 0n vir 

wyfies gedurcnde wint(;;r, bchalwe diG gemiddc,lde kop- en lig­

laamslcngtc van wyfics wat laagste was in die lcnte. In 

alle parameters wat bbstud~er is, hct die gemiddolde waardes 

van wyfics die van mannetjies effens oorskry gedurende hcrfs, 

maar nooi t betokE.misvol nic. Gc;middclde waardos van manne­

tJies vir alle seisoene saam het die van die wyfius in alle 
parameters hoogs bctekenisvol oorskry. 

Die lcntc stuekproef vanS. camp~stris h~t mcestal uit 
grotcr diere bestaan (>50 g). Gedurendc div somcr was die 
drie msssa klassc min of mcer ewcrcdig vcrt8Gnwoordig, t8r­

wyl die middelklas (35 g tot 50 g) die grootste gcdeolte van 
die di~;.;re uitgem~ak hct gedurcnde hcrfs en winter. Die 

relatiewa aantal klcin~;.;r (~35 g) en middelklas diere hct 

progrcssief veroccrder vanaf lente tot wintcr 9 terwyl die 
aantal groter di~..-re v0rrnindcr hct ge;dure;nde di~::.- tyd. Wan­
n0sr diu gegevvens van die vier p~;.,rsclE:J gekorJ.bin~;;;er word, 

blyk die voortplantingseisoen van wyfies van Oktob~r tot 
F'ebruarie te wecs, terwyl die van w.annetjics dui op 'n 

seisoen wat gGstrt.k het van l:::1at Augustus tot JuniG. 

Al die S. cam.pc;stris p.:tramct<o-rs wat bGstudct;,r is, net 

hullc hoogstc; gemidd~ldE:J gedurcnde dit. lGnte gctoon, die 

seisoen waarin di~ m~este volwasso diere opgernerk is. Die 
l~agstc gcmiddelde totale lengtc;, kop- en liggaamslcngtG 
en stertlt.mgte van die mannetjibs ;;;;n gvslagte saam is ge­
durende die somsr wsargGnbGm, t0rwyl dis 1 .mgste gcraiddelde 
massa gedur0nde die winter waargen~em is. Die laagste ge­
midd~::.-lde totale l~..ngt~;;; en kop- en liggaaruslengtu van wyfics 
is waargencem in die h~rfs, t~rwyl die gemidd~::.-ld van die 
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stertlt-ngte en liggaamsmassa diE: hoogstG in di~;; winter was. 

Dic gemiddeldc liggamsmassa, totals lGngte, kop- 0n liggaams­

lengte en stertlengte van die wyfies het oorcenste~ncnde waar­

des van mannctjies oorskry godurende somcr. Die gemiddclde 

totale lcngte en stertlEmgtc van wyfiE:s ht-t ook die van man­

n~tjies oorskry gedur~nde die winter maar nio bctekcnisvol 

nit.. In al vicr die paramctt..rs hLt die gcmiddeld van m.an­

netjies die VJn die wyfiE:s bGtGkcnisvol oorskry gedurende 
diG hvrfs. 

DiG rclatiewe frl;kwensiG van diG liggaamsmassa van 

LemniscOulYS griselda dui aan d:J.t klvin~,..;r die;re ( L:. 30 g) in 

kJein gctalle voorgekom h~t dwarsdcur div jaar. Daar was 

relaticf mindbr diure van die middclklas (30 g tot 45 g) go­

durGnde lt-nte en somer as gt:dur8nde h0rfs (m wintLr. Gedu­

rende lcnto en somer egter was daar 'n grater gctal grotor 

diere ( 7 45 g). Wanneer voortplantingsgE:gewEms vir die vier 

pcrselc gckombinet-r word, blyk die voortplantingseisoen van 

die wyfit-s van September tot Februario tc wees on die van 

di~ mannetjitJS van September tot Mvi. 

Dilo goslagstruktuur van die p·. ( M.) natalc,nsis popula­

sie hct ui t 'n vcrhouding van 0, 57 3 mannctjies bestaan. GE:­

durende lvntc was dit die hoogste (0,625) en gedurende die 

herfs (0,491) die laagste. Di6 mannetjie-wyfie vc.rhouding 

vanS. c·.=unpcstris was 0,575 ten gunste van die mannetjics, 

terwyl die hoogste mannetjie verhouding in die hcrfs (0,597) 
en die laagste gedurunde winter (0,487) gevind is. Die 

L. griselda popul3.sic ht.-t 'n verhouding van 0,437 mannetjies 

getoon, m~t die hoogste gedurendo winter (0,484) en dio 

laagstc gt;;durendc hcrfs ( 0, 370). Lcggada minutoid0s het 'n 

mannetjie verhouding van 0,500 getoon en Stoato~ys pratonsis 

~ O,H57 verhouding. 

Gegewcns g,anga~nde die algemcnc gedrag van P.( M.) na­

ta.lcnsis dui daarop dat hulle: natuurlikc gate in die grond 

asook tcrmi0thopc as blyplek gebruik. Daar is nooit waargc­

nL.em dat hullo self grawe nic. Hullc hct gewoonlik probccr 

byt gcdurcnde hdntering indicn hulle nie aan dio slaap go­
maak is met etcr nie. P. ( K.) natalLnsis he t nic makker go­

word met hcrh:J.aldolike hervangste nio. WanneL-r 'n individu 

van die sposics in die hand gohou is en ~ stroom lug in sy 
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gesig geblaas is, is daar met 'n hoe frekwensie piep ge­
luid, gereageer. Om die diere akkuraat te mee-t wanneer 

bulle slegs half aan die slaap was het geblyk onmoontlik 

te wees. Veelvuldige vangste (die vang van meer as een 

dier tergelykcrtyd in 'n val) van J: .. ( M·) natalensis is 12 
keer gevind, gew Jonlik gedurende peri odes van ho·e populasie 
dir·thede. 

Saccostomus campestris het ook natuurlike gate in 

die grond1 asook termiethope vir neste gebruik. Voedsel­
soorte het sade van die volgende plante ingesluit~ Acacia 

karroo, A. tortilis 9 A. nilotica en Balanites maughamii, 

terwyl die vrug van Grewia monticola ook gevrb~t is. Die 
dicre was gewoonlik stadig om bulle neste op te soek na 

vrylating. Wanneer hulle gehanteer is sonder da.t hulle 

aan die slaap gemaak is, het hulle probeer byt. Een veel­

vuldige vangs gedurende 'n populasie piek is opgemerk. 
Lemniscomys griselda h~t aok natuurlike gate in die 

grond as neste gebruik. Die diere het geweldig vinnig 

skuiling gesoek nadat hulle vrygelaat is. Individue van 

die spesies is redelik maklik gemeet wanneer hulle slegs 

half aan die slaap was. Geen poging om te byt is waarge­

neem wanneer hulle versigtigrhanteer is nie. 

Leggada minutoides het probeer byt gedurende bantering. 
Daar is twee keer opgemerk dat hulle skuiling soek in 

skerpioengate (Che:octonus jonesi) nadat hulle vrygelaat 
is. Die opgrawe van 'n paar honderd skerpioengate het 

egter geen bewys gelewer dat hulle dit wel bewoon nie. 
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Contours, 100ft .. interval (Jo,4a m) Scale 
Farm boundaries 
Roads most important 
Rivers' and creeks 2 Klometer 
Farm boundary corners, Vergeval 644 
Farm boundary corners, Doornbosch 157 

Locus, coordinates 27°29·s, 31° 42, E 
s·tudy area 

Fig. 1: General topography of the study area and surroundings. 
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Fig. 5: The general topography and habitat of grid P50. The photos were taken in November 1968. 
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Fig. 6a: The general topography and habitat of grids P88 and P89. The photos were taken in 

November 1968. 
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Fig. 6b: The general topography and habitat of grids P88 and P89. The photos were taken in 

November 1968. 

Fig. 7: A Chauvancy I ive trap, as used in the present study. 
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Fig. 8: Toe and ear-clipping combinations used for identifying individual animals (RFF =right front 
foot; RBF = right back foot; LFF = left front foot; LBF = left back foot; RE = right ear; 
LE = left ear). 
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(31 ~) ~2) ~t) 
(6j f7) 

~5) 

(g1 ~) 
f, 
43 

~ 

F io 9 Example of the method used for calculating the maximum distance between captures (M) after 
the 2nd, 3rd, .... gth capture. Numbers 1 to 9 indicate position of capture at the different 
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Fig. 13: The estimated population of Praomys (Mastomys) natalensis on grid P50. Time of spraying indicated by an inverted triangle. 
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B =grid P50). Arrows indicate the point beyond which the number of animals per capture was less than five (100ft= 30,48 m). 
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Seasonal mean tail length of Praomys (Mastomys) natalensis observed on the study area. A= both sexes; B = males; 
C = females; horizontal line= arithmetic mean; vertical line = mean ± one standard deviation; open bar= mean ± 

two standard errors. The sample size for each season is indicated above each vertical line. 
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sexes; B = males; C = females; horizontal line= arithmetic mean; vertical line= mean ± one standard deviation; open 
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horizontal line = arithmetic mean; vertical line= mean ± one standard deviation; open bar = mean ± two standard errors. 
The sample size for each season is indicated above each vertical line. 
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mean ± two standard errors. The sample size for each season are indicated above each vertical line. 
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140 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



E 
.§. A 21 B c 

130 12 14 

>-

~ 
27 

0 29 21 48 8 21 

! 
0 

f 
13 

Ol 

f 
17 

t 0 _, f * f tl t z 
110 ~ 

0 
~ 
w 
:J: 

90 

Sp s A w Sp s A w Sp s A w 

SEASONS· 

Fig. 41: Seasonal mean head and body length of Lemniscomys griselda observed on the study area. A = both sexes; B = males; 
C = females; horizontal line= arithmetic mean; vertical line= mean ± one standard deviation; open bar = mean ± 

two standard errors. The sample size for each season are indicated above each vertical line. 
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Seasonal mean tail length of Lemniscomys griselda observed on the study area. A = both sexes; 8 = males; C = 
females; horizontal line= arithmetic mean; vertical line= mean ± one standard deviation; open bar= mean ± 

two standard errors. The sample size for each season are indicated above each vertical line. 
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Fig. 43: Seasonal mean body mass(= weight in figure) of Lemniscomys griselda observed on the study area. A= both 
sexes; B = males; C = females; horizontal line= arithmetic mean; vertical line= mean ± one standard de­
viation; open bar = mean ± two standard errors. The sample size for each season are indicated above each ver­
tical line. 
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Body mass (= weight in figure) of Legqada minutoides on the study area, plotted seasonally against total 
length. Regression lines, equations, and correlation coefficients (r) of the relationships for sexes combined 
are indicated (A = spring; B = summer; C= autumn; D = winter; 0 = mean of parameters). 
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Table 1 The highest monthly maximum, mean maximum, lowest minimum, 
mean minimum,and the monthly mean temperatures in degrees 
centigrade recorded on the study area between October 1966 
and May 1969. 

Year month Highest Mean Lowest mean Mean 
max.(°C) max.(°C) min.(°C) min.(°C) Temp.(°C) 

1966 Oct. 32,2 28,4 10,7 14,8 19,8 
Nov. 34,8 29,6 14,5 16,6 22,5 
Dec. 33,2 29,3 15,2 17,7 22,7 

1967 Jan. 34,0 26,7 14,5 17,6 22,5 
Feb. 34,8 29,7 16,6 18,6 23,5 
March 30,5 26,6 12,9 16,6 20,9 
April 31,6 28,2 11,1 13,2 19,8 
May 27,0 23,5 3,8 6,3 14,1 
June 27,7 23,8 0,8 4,2 13,2 
July 26,8 22,2 -0,1 2,8 12,1 
Aug. 31,3 25,1 2,0 6,2 15,5 
Sept. 33,0 28,1 5,9 11,7 19,1 
Oct. 34,8 28,1 14,1 16,9 23,9 
Nov. 34,5 28,6 15,8 18,1 24,8 
Dec. 32,6 31,9 15,6 18,4 23,6 

1968 Jan. 36,6 30,6 17,6 20,3 25,2 
Feb. 35,6 31,9 17,6 19,9 24,1 
March 30,6 27,1 16,8 18,6 23,9 
April 32,1 26,4 12,4 15,5 20,4 
May 30,2 26,2 8,8 11,8 18,3 
June 26,0 23,3 1,1 4,1 13,1 
July 30,6 25,9 2,6 5,4 15,0 
Aug. 31,6 25,8 3,9 9,2 18,1 
Sept. 34,2 26,8 9,2 13,0 19,5 
Oct. 36,1 28,3 11,1 14,1 20,4 
Nov. 35,3 27,0 12,3 17,4 20,4 
Dec. 38,9 33,6 17,9 19,8 25,7 

1969 Jan. 40,5 33,6 18,0 19,7 25,9 
Feb. 38,3 33,9 18,7 21,4 26,3 
March 32,8 28,1 16,8 17,9 23,8 
April 30,8 26,4 13,0 15,3 19,4 

IYlay 28,2 74,2 9,0 11,7 17,1 
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Table 2 The highest maximum, mean maximum, lowest minimum, mean 
minimum, and mean relative humidity recorded on the study 
area between October 1966 and May 1969. 

Year month Highest mean Lowest lYle an IYlean 
max.(%) max.(%) min.(%) min.(%) Rel. hum.(%) 

1966 Oct. 96,3 89,5 31,3 46,2 68,6 
Nov. 96,0 90,3 33,2 44,6 66,9 
Dec. 96,2 93,7 37,2 49,9 72,9 

1967 Jan. 96,7 92,7 36,5 48,5 72,8 
feb. 96,2 94,7 35,5 49,7 74,5 
March 97,7 96,2 44,0 56,5 80,6 
April 98,0 96,1 32,7 43,8 72,4 
May 97,5 95,8 26,0 38,0 70,8 
June 97, 0 95,0 21,3 33,3 66,2 
July 96,7 93,4 21,2 32,9 63,9 
Aug. 96,2 91,8 21,7 33,2 62,8 
Sept. 94, 0 89,8 21,0 31,2 61,3 
Oct. 92,2 88,2 23,0 40,1 65,3 
Nov. 96,4 72,7 32,4 45,9 69,4 
Dec. 99,2 95,0 35,4 45,3 70,3 

1968 Jan. 100, 0 95,6 33,7 45,6 71,5 
feb. 99,2 94,5 35,4 46,3 72,3 
March 98,2 95,5 40,5 48,6 74,3 
April 98,2 93,8 28,5 41,0 68,8 
may 99,0 94,8 24,2 35,2 67 ,o 
June 99,0 90,5 20,7 28,9 58,0 
July 97,7 93,4 21,7 30,9 62,1 
Aug. 99,2 94,8 25,2 41,5 68,4 
Sept. 95,2 89,9 23,4 41,6 65,2 
Oct. 98,0 90,2 26,4 43,3. 67,1 
Nov. 97,0 93,8 30,5 45,4 69,7 
Dec. 96,0 88,6 25,7 36,8 63,4 

1969 Jan. 95,0 88,9 28,7 41,8 65,3 
Feb. 93,0 87,2 30,0 41,7 64,4 
march 95,0 92,3 39 '0 54,1 72,2 
April 95,0 92,8 37,5 49,1 69,4 
May 95,0 93,0 42,0 43,8 70,6 
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Table 3 Monthly rainfall (in mm) on the study area between 
September 1967 and May 1969, and at Pongo1a Gorge 
(27026'S,32o4'E), between January 1966 and May 1969. 

Year Month Study area Pongola Gorge 

1966 Jan. - 251,5 
Feb. - 83,2 
March - 19,5 
April - 18,7 
May - 21,6 
June - I 8,2 
July - o,o 
Aug. - 17,7 
Sept. - 5, 5 
Oct. - 15,5 
Nov. - 60,8 
Dec. - 55__t_2 

Total - 563,4 
1967 Jan. - 86,1 

Feb. - 204,8 
March - 28,6 
April - 76,4 
May - 30,5 
June - 1,4 
July - 9,8 
Aug. - 1,9 
Sept. 18,3 19,3 
Oct. 37,7 49,5 
Nov. 99,1 98,0 
Dec. 26,5 8,9 

Total - 615_,_2 
1968 Jan. 82.1 26,6 

Feb. 67,9 87,8 
March 40,1 105,6 
April 36,0 13,2 
May 1,7 3,0 
June o, 5 3,2 
July o,o 23,2 
Aug. 16,9 14,4 
Sept. 2,9 1,2 
Oct. 24,3 28,4 
Nov. 45,1 52,0 
Dec. 9,9 44,5 

Total 327,4 403~1 

1969 Jan. 69,8 73,7 
Feb. 12,7 22,9 
March 156,6 135,1 
April 59,0 76,9 
May 44,.7 47,_7 

Total 342~ 8 356.3 
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Table 4 The number of animals of each species and sex captured for the first time, and the total number captured during 
each trapping period from April 1967 to may 1969 in grid PBS on the study area near Pongola in northern Zululand. 
The % of the total population comprised by each species for each trapping period is indicated (m = males; F = females; 
T = both sexes). 

Trapping Total Praom~s (J!l.. ) Lemniscom~s Saccostomus Le99ada Steatom~s Aethom~s 

period population natalensis 9rise1da cameestris minutoides eratensis chr~soeh!lus 

First Total First Total First Total First Total first Total First Total First Total 
capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. 

m F T m F T m F T m F T % m F T m F T% m F T m F T % M F T m F T% m F T M F T% m F T m F T % 

26. 4.67- 1. 5.67 - - 26 - - 26 - - 17 - - 17 65 - - 2 - - 2 8 - - 3 - - 3 12 - - 1 - - 1 4 0 0 0 0 0 0 0 - - 3 - - 3 12 
12. 9.67-15. 9.67 4 3 7 4 3 7 3 2 5 3 2 5 71 1 0 1 1 0 1 14 0 0 0 0 0 0 0 0 1 1 0 1 1 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1.10.67- 4.10.67 3 3 6 5 4 9 3 3 6 5 4 9 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

29.10.67- 1.11.67 1 4 5 5 6 11 1 1 2 4 3 7 64 0 1 1 0 1 1 9 0 1 1 0 1 1 9 0 1 1 0 1 1 9 0 0 0 1 0 1 9 0 0 0 0 0 0 0 
6.12.67- 9.12.67 0 1 1 1 2 3 0 0 0 1 0 1 33 0 1 1 0 1 1 33 0 0 0 0 1 1 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

27. 1. 68-30. 1.68 2 1 3 2 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 2 50 0 0 0 0 0 0 0 2 0 2 2 0 2 50 0 0 0 0 0 0 0 
13. 2.68-16. 2.68 4 1 5 5 4 9 0 1 1 0 1 1 11 0 0 0 1 1 2 22 3 1 4 4 2 6 67 0 0 0 0 0 0 0 0 g 0 0 0 0 0 0 0 0 0 0 0 0 
26. 4.68-29. 4.68 1 2 3 1 2 3 1 2 3 1 2 3 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
26. 5.68-29. 5o68 0 0 0 0 1 1 0 0 0 0 1 1 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
16. 6.68-18. 6.68 0 0 0 0 1 1 0 0 0 0 1 1 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11. 7.68-13. 7.68 0 1 1 0 2 2 0 0 0 0 1 1 50 0 0 0 0 0 0 0 0 1 1 0 1 1 50 0 0 0 0 0 0 0 o o a 0 0 0 0 0 0 0 0 0 0 0 

3. 9.68- 6. 9.68 0 1 1 0 2 2 0 1 1 0 2 2 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
19.11.68-22.11~58 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15. 2.69-17. 2.69 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4. 5.69- 6. 5.69 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7. 5 .. 69- 9. 5.69 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 5 The number of animals of each species and sex captured for the first time~ and the total number captured during 
each trapping period from may 1967 to may 1969 in grid P89 on the study area. The percentage of the total 
population comprised by each species for each trapping period is indicated (m = males; F = females; T = both sexes). 

Total Praom~s (.ffi. ) Lemniscom~s Saccostomus Le9gada Steatom~s Aethom~s Trapping period Population natalensis ~riselda cameestris minutoides eratensis chr;tsoehilus 

First Total First Total First Total First Total First Total First Total First Total 
capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. 

M F T M F T m r T M F T % M F T M F T % M F T M F T % m F T m F T % IYl F T m F T % IYl F T IY1 F T % 

4. 5.67- e. 5.67 - - 25 - - 25 - - 13 - - 13 52 - - 3 - - 3 12 - - 1 - - 1 4 - - 6 - - 6 24 - - 2 - - 2 8 - - - - - - -
6. 9.67- 9. 9.67 9 11 20 9 11 20 6 6 12 6 6 12 60 1 1 2 1 1 2 10 0 0 0 0 0 0 0 0 4 4 0 4 4 20 2 0 2 2 0 2 10 0 0 0 0 0 0 0 

27. 9.67-30. 9.67 6 2 8 8 5 13 3 1 4 4 4 8 62 0 0 0 0 0 0 0 1 0 1 2 0 2 15 2 1 3 2 1 3 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25.10.67-28.10.67 6 3 9 9 6 15 4 2 6 6 5 11 73 1 1 2 1 1 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 0 2 13 0 0 0 0 0 0 0 
2.12.67- 5.12.67 0 0 0 4 2 6 0 0 0 2 2 4 67 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 33 0 0 0 0 0 0 0 

27. 1.68-30. 1.68 2 4 6 5 5 10 o a 0 1 1 2 20 1 1 2 1 2 3 30 2 1 3 2 1 3 30 0 0 0 0 0 0 0 0 1 1 1 1 2 30 0 0 0 0 0 0 0 
13. 2.68-16. 2.68 4 5 9 5 7 12 1 0 1 2 1 3 25 0 2 2 0 2 2 17 3 2 5 3 3 6 50 0 0 0 0 0 0 0 0 1 1 0 1 1 8 0 0 0 0 0 0 0 
22. 4.68-25. 4.68 3 1 4 3 1 4 1 0 1 1 0 1 25 0 1 1 0 1 1 25 2 0 2 2 0 2 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14. 5.68-17. 5.68 0 2 2 0 2 2 0 1 1 0 1 1 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
27o 6.68-30. 6.68 1 2 3 1 3 4 0 2 2 0 3 3 75 1 0 1 1 0 1 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14. 7.68-17. 7.68 0 1 1 1 1 2 0 0 0 0 0 0 0 1 0 1 1 1 2 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3. 9.68- 6. 9.68 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
19.11.68-22.11.68 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15. 2.69-17. 2.69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4. 5.69- 6. 5.69 1 1 2 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 50 
7. 5 • 69- 9 • 5 • 69 1 1 2 1 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 1 2 3 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~ 
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Table 6 The number of animals of each species and sex captured for the first time, and the total number captured during each 
trapping period from August 1967 to May 1969 in grid P50 on the study area. The percentage of the total population 
comprised by each species for each trapping period is indicated (m = males; F = females; T = both sexes). 

Trapping Total Praom~s (J!!.. ) Lemniscom~s Saccostornus Le99ada Steatorn~s Otom~s 
period Population nata1ensis griselda cameestris minutoides eratensis an9oniensis 

(irst Total First Total First Total First Total First Total First Total First Total 
capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. capt. 

M F T M F T M F T m F T % IY1 F T IYI F T 'fa jm F T M F T % m F T M F T% m F T m F T% m F T m F T % 
-

26.8.67-29 .. 8.67 16 7 23 16 7 23 10 5 15 10 5 15 65 4 2 6 4 2 6 26 2 0 2 2 0 2 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
123.9. 67-26.9.67 7 9 16 11 12 23 5 3 8 8 6 14 60 1 4 5 1 4 5 21 1 1 2 2 1 3 13 0 1 1 0 1 1 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21.10.67-24.10.67 8 5 13 16 12 28 5 3 8 11 7 18 64 0 0 0 0 1 1 4 1 1 2 3 2 5 18 1 1 2 1 2 3 11 1 0 1f1 0 1 4 0 0 0 0 0 0 0 
128.11.67-1.12.67 8 4 12 13 7 20 6 2 8 9 5 14 70 0 1 1 0 1 1 5 2 0 2 2 0 2 10 0 1 1 1 1 2 10 0 0 0 1 0 1 5 0 0 0 0 0 0 

g I 17.1.68-20.1.68 1 4 5 6 9 15 0 1 1 4 5 9 60 0 1 1 0 1 1 7 1 2 3 1 2 3 20 0 0 0 1 1 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 
·6. 2. 6 8 - 9 0 2. 6 8 11 6 17116 10 261 4 1 5i 7 5 12 46 0 1 1 1 1 2 8 6 410 6 4 10 38 1 0 1~2 0 2 8 0 0 0 0 0 0 0 0 0 0 0 0 0 
14.4.68-17.4.68 6 2 8 8 4 12. 1 0 1 I 2 1 3 25 1 1 2 1 1 2 17 4 1 5 5 2 7 58 0 0 0 0 0 0 o·o 0 0 0 0 0 0 0 0 0 0 0 0 0 
4.5.68 - 7.5.68 3 8 11 6 13 19' 0 1 11 0 2 2 11 1 2 3 2 2 4 21 2 5 7 4 9 13 68 0 0 0 0 0 0 ala 0 0 0 0 0 0 0 0 0 0 0 0 0 
22o5.68-25.5.68 2 1 3 8 8 16 1 0 1 i 2 1 3 19 0 1 110 2 2 13 1 0 1 6 5 11 69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
12.6.68-15.6.68 2 5 7 6 9 15 

~ 

0 0 0 2 1 3 2012 5 7 2 5 7 47 0 0 0 2 3 5 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o o a 0 
i23. 6. 68-26.6.68 i 7 2 9 12 9 21 0 0 0 1 0 1 5 6 2 8 8 5 13 62 0 0 0 2 3 5 24 1 0 1 1 1 2 10 0 0 0 0 0 0 0 0 0 0 o o o o I 
7.7.68 -10.7.68 0 1 1 5 5 10 0 0 0 1 0 1 10 0 0 0 4 3 7 70 o a o 0 1 1· 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 10 . 
21.7.68-24.7.68 1 2 3 7 10 17 0 0 0 1 0 1 6 1 0 1 3 5 8 48 0 2 2 2 5 7 41 0 0 0 1 0 1 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 t 
30.8.68- 2.9.68 1 0 1 3 3 6 0 0 0 0 0 0 o o a o a 1 1 17 0 0 0 1 2 3 50 1 0 1 2 0 2 33 0 0 0 0 0 0 0 o a o 0 0 0 0 
23.11.68-26.11.68 1 2 3 1 2 3 1 2 3 1 2 3 100 0 0 0 0 0 0 0 a o a a 0 a 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 a o 0 0 0 0 
11.2.69-14.2.69 6 1 7 6 2 8 0 0 0 0 1 1 13 0 a a a a a 0 6 1 7 6 1 7 88 0 0 0 0 a o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
30.4.69- 3.5.69 2 1 3 2 1 3 0 0 0 0 0 0 0 0 o a 0 0 0 0 2 1 3 2 1 3 100 o a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14.5.69-17.5.69 6 4 10 8 4 12 1 0 1 1 0 1 8 a 0 0 0 0 0 0 5 4 9 7 4 11 92 0 0 0 0 0 0 0 0 0 a o o o o o a a 0 0 0 0 
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Table 7 The.number of animals of each species and sex captured for the first time, and the total number captured during each trapping 
per1~d from may 1967 t? may 1969 in grid P46 on the study area. The percentage of the total population comprised by each 
spec1es for each trapp1ng period is indicated. 

Total Population P. (.ffi. ) natalensis Lemniscomys Saccostomus Leg gada Aethomys 
griselda cameestris minutoides chr}!SOEhilus 

Trapping Period First Total First Total First Total First Total First Total First Total 
capture capture capture capture cqpture capture capture capture capture capture capture capture 

1---· 

m F T rn F T m F T m F T ~~ M F T iYl F T % IYl F T m F T % rn F T m F T % m F T m F T % 

30. 5.67 - 3. 6.67 - - 177 - - 177 - ~ 153 - - 153 86 - - 6 - - 6 3 - - 18 - - 18 10 - - 0 - - 0 0 - - 0 - - 0 0 
19. 9. 67 - 22. 9.67 22 8 30 22 8 30 17 4 21 17 4 21 70 4 3 7 4 3 7 23 0 1 1 0 1 1 3 1 0 1 1 0 1 3 0 0 0 0 0 0 0 
14.10.67 -"17.10.67 6 6 12 18 10 28 2 4 6 13 6 19 68 2 2 4 3 4 7 25 1 0 1 1 0 1 4 1 0 1 1 0 1 4 0 0 0 0 0 0 0 

2.11.67 - 5.11.67 8 5 13 19 11 30 5 2 7 15 6 21 70 3 1 4 4 2 6 20 0 1 1 0 1 1 3 0 1 l 0 2 2 7 0 0 0 0 0 0 0 
10.12.67 - 13.12.67 13 6 19 21 12 33 12 6 18 19 12 31 94 0 0 0 1 0 1 3 1 0 1 1 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23. 1.68 - 26. 1.68 19 6 25 27 15 42 10 2 12 17 10 27 64 2 1 3 3 1 4 10 7 3 10 7 3 10 24 0 0 0 0 1 1 2 0 0 0 0 0 0 0 
17. 2.68 - 20. 2.68 11 19 30 23 33 56 2 7 9 11 17 28 50 2 4 6 2 5 7 13 6 5 11 7 8 15 27 0 2 2 2 2 4 7 1 1 2 1 1 2 4 
18. 4.68 - 21. 4.68 18 20 38 24 24 48 8 7 15 9 9 18 38 1 3 4 1 4 5 10 9 10 19 14 10 24 50 0 0 0 0 1 1 2 0 0 p 

· .. ) 0 0 0 0 
30. 4.68 - 3. 5.68 9 7 16 22 18 40 3 4 7 9 9 18 45 2 0 2 2 0 2 5 4 3 7 11 8 19 48 0 0 0 0 1 1 3 0 0 0 0 0 0 0 
18. 5.68 - 21. 5.68 5 5 10 15 11 26 0 0 0 3 2 5 19 3 5 8 4 5 9 35 1 0 1 7 3 10 38 1 0 1 1 1 2 8 0 0 0 0 0 0 0 

B. 6.68 - 11. 6.68 4 1 5 8 5 13 0 0 0 1 1 2 15 3 1 4 5 2 7 54 0 0 0 0 1 1 8 1 0 1 2 1 3 23 0 0 i] 0 0 0 0 

19. 6.68 - 22. 6.68 2 2 4 9 7 16 0 0 0 1 1 2 13 1 1 2 1 3 4 25 0 1 1 4 3 7 44 1 0 1 3 0 3 19 0 0 0 0 0 0 0 

3. 7.68 - 6. 7.68 1 3 4 7 6 13 n u Q 0 0 0 0 0 0 2 2 1 4 5 38 1 1 2 5 2 7 54 0 0 0 1 0 1 8 0 0 0 0 0 0 0 
17. 7.68 - 20. 7.68 2 0 2 3 4 7 0 0 0 0 0 0 0 1 0 1 1 3 4 57 0 0 0 2 1 3 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7. 9.68 - 10. 9.68 2 0 2 3 1 4 1 0 1 1 0 1 25 0 0 0 0 1 1 25 1 0 1 1 0 1 25 0 c 0 1 0 1 25 0 0 0 0 0 0 0 

15.11.68 - 18.11.68 2 1 3 2 2 4 2 1 3 2 1 3 75 0 0 0 0 1 1 25 0 0 0 0 0 0 0 0 0 0 0 ll 0 c 0 0 0 0 0 0 0 

18. 2.69 - 21. 2.69 1 0 1 3 1 4 0 0 Q 2 1 3 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n u 0 0 0 0 0 0 a o o 
16 0 0 1 1 0 1 1 6 11 3 14 11 3 14 88 0 0 0 0 0 0 '"" 0 1 1 0 1 1 6 26. 4.69 - 29. 4.69 11 5 16 11 5 0 0 0 0 0 0 u 

10. 5. 69 - 13. 5.69 4 3 7 9 8 17 0 1 1 0 1 1 6 0 0 0 0 1 1 6 4 1 5 9 5 14 82 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Tat era 
brantsi 

First Total 
capture capture 

N1 F T IYl F T % 

- - 0 - - 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 c 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
1 0 1 1 0 125 
0 0 n 0 0 0 0 
0 1 1 0 1 1 6 
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Table 8 Results of chemical analyses of eight soil samples on an oven-dry basis taken 
from the four study grids. Values are indicated as percentages (The locations 
on the study area where the soil samples were taken are indicated in fig. 3). 

Grids P50 P46 P88 and P89 

Position of soil samples 1 2 3 4 5 6 7 8 

Depth in em 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10 

pH 5~7 6, 0 6~5 6,2 5,6 5~9 6,3 6, 6 

Resistance in ohms 
at 15.5°C 810 810 380 420 590 590 449 370 

CaC0
3 

o, 0 o,o o,o 0,0 o,o o,o o,o o,o 
Phosphorus (as P) 0,0007 0,0010 0,0012 o, 0007 0,0015 0,0010 0,0014 0,0010 

Sodium (Na) 0,006 0,005 0,007 o,oo6 0,009 0,012 o,oo6 o,oo1 
Potassium (K) 0,034 0,029 0,036 0,047 0,041 0,060 0,019 0,038 

Calcium (Ca) 0,075 0,136 0,279 0,225 0,110 0,152 0,320 0,272 

Magnesium (!Ylg) 0,030 0,047 0,071 0,068 0,056 o, 073 0,046 0,086 

Carbon (C) 1,24 1,69 2,16 2,26 1,62 2,20 2,39 2,12 

Nitrogen (N) 0,14 0,17 0,26 0,24 0,21 0,25 0,27 0,20 

c : N ratio 8,86 9,94 8,31 9,42 7,71 a, so 8,85 10,60 

Incadescence loss 5,65 6,67 7,18 7,83 5,99 7,35 7,37 12,27 

Humus 2,15 2,82 3,74 3,91 2,80 3,81 4,03 3,67 

Org. Mat. 2,36 3,11 4,11 4,30 3,08 4,19 4,44 4,03 
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Table 9 Analyses of eight soil samples taken from the four study 
grids. Water soluble cations and anions in 1 part soil 
+ 5 parts water extract, as milliequavalents per 100 gram 

Position 

Depth in 

Cations 

soil on an oven-dry basis (The locations on the study 
area where the soil samples were taken are indicated in 
fig. 3). 

Grids PSO P46 PBS and 
P89 

of soil samples 1 2 3 4 5 6 7 8 

em 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10 

Na + 0,12 0,11 0915 0,17 0,16 0,20 0,12 0,13 
K+ o, 09 o, 09 0,12 0,18 0,13 0,19 0,04 o, 09 

ca2+ o,oe 0,14 0,37 0,26 0,14 0,17 0,40 0,33 
Mg2+ o, 02 o,oo 0,04 0,07 o,oo o,oo 0,04 o, 09 

Sum of cations 0,31 0,34 0,68 0,68 0~43 0,56 0?60 0,64 
-Anions C1 0,10 o,os o,oe o,os 0?05 OgOB o,os o,os 

so 2+ 
4 0,05 o,oo o,oo 0,05 0110 0100 0,16 0,16 

co 2-
3 o,oo o,oo o,oo o,oo o,oo o,oo o,oo 0100 

-HC03 0,10 0,21 0,27 o, 27 0?16 0,16 0,27 0,31 

- o, 10 o,o7 0,29 0,32 0,18 0,24 0~22 0,19 N03 

Sum of anions 0,35 0,33 0,64 0769 0,49 0,48 o, 70 o, 71 
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Table 10 Analyses of eight soil samples taken from the four study 
grids. Percentage particle size (in mm) calculated on an 
oven-dry basis (The locations on the study area where the 
soil samples were taken are indicated in fig. 3)o 

Grids P50 P46 P88 and P89 

Position of 1 2 3 4 5 6 7 8 soil samples 

Depth in ems 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10 

Colour (dry) Brown Brown Dark Dark· Brown Red Black Black 
Red Red Brown Brown Red BroVJ. 

Stone ~ 2 (% particle 0,5 1,2 1,1 0,9 0,7 0,7 o,o 3,8 
size in mm) 

Course sand (% par= 
ticle size in mm) 
2.0 - 0.5 9,6 9,6 6,5 6,4 8,0 6,6 7,7 5,8 

Medium sand (% par= 
ticle size in mm) 
0.5 - 0.2 14,9 12,4 9,1 8,6 10,3 9,1 13,8 9,3 

Fine sand (% particle 
size in mm) 
a. 20 - o. 02 28,3 26,4 22,5 21,3 24,1 21,4 30,1 30,9 

Silt (% particle 
size in mm) 
0.02 - 0.002 3,7 8,2 9,9 8,7 12,3 15,6 6,5 4,5 

Clay (% particle 
size in mm) 
c::::: 0.002 40,5 40,9 51,4 52,6 45,6 45,2 36,7 51,3 

~ 

Total 97,5 98,7 100,5 98,5 101,0 98,6 94,8 105,6 
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Table 11 Trees, shrubs and grasses recorded from the study grids. 
Presence of a particular species in a grid is denoted as x. 

Grids 

P46 P50 PBB & P89 

Trees and shrubs 

Acacia tortilis X X 

A. karroo X X 

A. nilotica X X X 

A. nigrescens X X 

A. senegal X X 

Aloe marlothi X X X 

Boscia albitrunca X 

Azima tetracantha X 

Nuxia congests X X 

Ziziphus mucronate X X 

Maytenus senegalensis X X 

m. heterophyla X X 

Dichrostachys cinera X 

Spirostachys africana X 

Ormocarpum tricocarpum X 

Bolusanthus speciosus X 

Grewia spp. r X 

Sclerocarya birrea X 

Commiphora pyrecanthoides X 

Grasses 

Panicum maximum X X X 

P. deustum X X X 

Sporobolus smutsii X X X 

Bothricocloa insculpta X X X 

Urocloa mosambicus X X 

Chloris virgata X X 

Digitaria spp. X X 

Eragrostis superba X X 

Aristida congesta X X 

Cenchrus ciliaris X X 

Oiplachne eleusine X 

Fingerhutia spp. X 

Cymbopogon excavatus X 

Heteropogon contortus X 

Rhynchelytrum repens X 

Themeda triandra X 
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Table 12 Dieldrin and photodieldrin residues (in ppm) on the veld 
at increasing intervals after treatment (mean of three 
replicates) on the study area (from Wiese and Besson, 
unpublished data). 

Days Dieldrin Photodieldrin 

0 15,08 + 1,14 0,12 + 0,01 
1 10,61 + 1,24 1,67 + 0,02 
2 9,29 + 1, 09 4, 05 + 0,52 
7 4,34 + 0,17 7,3 + 0,40 

14 1,97 + 0,37 8.37 + a, 73 
21 1,65 + 0,45 6,55 + 0,50 
30 1,00 + 0,30 4,57 + 0,60 
42 0,46 + 0,17 4,26 + 0,02 
56 0,38 + 0,15 3,20 + 0,03 
90 0,11 .!. 0,02 1,40 + 0,03 

146 o,o8 + 0,02 0,67 ..:!:. 0,03 
189 0,02 + 0,02 0,35 + 0,04 
258 0,01 + 0,01 0,20 + o,oe 
380 c:: 0,01 c:: 0,01 

Table 13 Dieldrin and photodieldrin residues (in ppm) in carcasses 
of rodents exposed to treated habitat on the study area at 
increasing intervals after treatment. Sample sizes are 
shown in brackets. 

Time elapsed be= 
tween dieldrin Pesticide L. g__riselda s. campestris C.hirta application and - - ---
sampling (days) 

10 Dieldrin 0,010(5) - -
Photo dieldrin o,ooo - -

16 Dieldrin - 0,015(2) -
Photodieldrin - o,ooo -

20 Dieldrin 0,054(6) - -
Photodieldrin o,ooo - -

60 Dieldrin 0,102(3) - 4,660(1) 
Photodieldrin o,ooo - 0,206 
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Table 14 Dieldrin and photodieldrin residues (in ppm) in tissues of 
wethers exposed to treated grazing at increasing intervals 
a~ter.treatment (mean of tfo~~~plicates) in the Lydenburg 
d1str1cc (From Wiese a~G Besson, 1970). 

Time elapsed between dieldrin Pesticide Wethers 

application and sampling{days) 
muscle Liver Fat 

14 Dieldrin 0,645 3,800 13,000 
Photodieldrin 0,090 0,215 1,500 

30 Dieldrin 0,640 2,655 8,115 
Photodieldrin 0,065 0,435 1,115 

65 Dieldrin 0,435 0,870 7,000 
Photodieldrin 0,020 0,040 0,140 

90 Dieldrin 0,110 0,325 0,965 
Photodieldrin 0,003 o,oo4 0,080 

Table 15 Dieldrin and photodieldrin residues (in ppm) in tissues of 
oxen exposed to treated grazing after 30 and 90 days inter= 
vals (mean of two replicates) in the Lydenburg district 
(From Wiese a~~ Hassen, 1970). 

Time elapsed between dieldrin 
Pesticide Oxen 

application and sampling(days) muscle Liver Fat 

30 Dieldrin 0,265 1, 700 6, 700 
Photodieldrin 0,013 0,060 0,295 

90 Dieldrin 0,148 1,087 4,800 
Photodieldrin c:::o,oo2 0,018 0,044 
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Percsntaga~ pregnant females (P) and scrotal males (S) of 
££?O~>·s (~~OJ!!Y,.§) nata1ensis, Saccostomus campestris, and 
~emn~~~~~riselda observed on grids P88 and P89 from 
September 1967 to may 1969 (M = males; F = females). 

. ~ .. ..,....fP. nata-;~ 

Trapping Period -=-E-·~ 
nsis .§_. campestris .!:.· grise1da 

o. % P,No 

-------.·---------~- 1~ 
6. 9.67 - 15. 9.67 I sl 25j 

• % s 

-~-
21. 9.67 - 4.10.67 sl1ool 
25,10.67 ~ 1ftll.67 8 75 1 
2.12.67 - 9.12.67 2 lOOi 

27. 1.68 - 30$ lo68 1 100! 
I 13. 2.68 - 164 2a68 2 sol 

22. 4.68 - 29~ 4.68 21 0 
14. 5.68 - 29~ 5.68 2 01 
16. 6.68 - 30. 6.68 4. ol 
11. 7.68 - 17~ 7.68 1 Ot 

3. 9.68 _ 6. 9ft68 I 2 0! 
19.11.68 - 22.11~68 0 0 
15. 2.69 - 17c 2.69 J 0 0 

4. 5.69 - 9. 5.69 0 0 
._ ___ ...... p..._-,'"':~ . .-~ • .£-...,....,._v'S.'XX3..'l.l",__...,....._ ~~ 

9 0 
9,100 
0 60 
3 100 
1 1oo· 
2 100 
2 0 
0 0 
o! 0 
0 0 
0 0 
0 0 
0 0 
0 0 

No. % p 
F 

0 0 
0 0 
1 0 
1 0 
2 0 
5 0 
0 0 
0 0 
0 0 
1 0 
0 0 
1 0 
1 0 
4 25 

No. % s No • % p 
No. 

m F m 

0 0 1 0 2 
2 50 0 0 0 
0 0 2 0 1 
0 0 1 0 0 
3 100 2 0 1. 
7 71 3 67 1 
2 50 1 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 1 0 1 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
2 100 0 0 0 

% s 

0 
0 

100 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Table 17 Percentage of pregnant females (P) and scrotal males (S) of 
P!.~t..§. (J]~st~!]}l.§.) nata!£.!:!~is, Saccostomus campestris, and 
bf'mn~sco~'~ Br~~~l9~ observed on grid P50 from August 1967 to 
may 1969 (M = males; F = females). 

------ -~·----·--·-·---'lr····-'~ 

( PI!;. n 

Trapping Period r-----~ 
ata1e":lsis 

P No.l 'It S I N~o % PI'' 
J I m I ;0 

--------·-"·----·~r' ·--
26. 8.67 - 29. 8.67 5 

l 
23. 9.67 - 26. 9.67 I 6 
21.10.67 - 24.10.67 7 
28.11~67 - 1.12~67 5 
11. 1.68 - 20. 1.68 sl 

6. 2.68 - 9. 2o68 5; 
14. 4.68 - 17. 4.68 11 

4. 5.68 _ 7. 5.68 1 2i 
22. 5.68 - 25. 5.68 ~ lj 
12. 6o 68 - 15o 6. 68 I l I 
23. 6.68 - 26. 6.68 Dl1 

7. 7.68 - 10. 7~68 ! 0 
21. 7. 68 _ 24. 7. 68 I o 
30. 8.68 - 2. 9.68 0 
23.11.68 - 26o11~68 2 
11. 2.69 - 14. 2~69 1 
30. 4.69 - 3. 5.69 01 

6~1 
29f 

601 
60 
60;; 
oi 

~I 
Ol 

ol 
01 

gl 
a• 
0 
0 
0 

10 0 
8 38 

11 64 
9 89 
4 75 
7 100 
2 100 
0 0 
2• 0 

il 0 
0 

lJ 0 
1l 0 
0 0 
1 100 
0 0 
0 0 
1 0 14. 5.69 - 19. 5.69 I OL 

----·---··--·-_,., .. .,._.,.,..,._. __ ,._ _ __! .. ~-- ~~...-...... 

s. camEestris 

Noo % p 
No. % s 

F m 

0 0 2 100 
1 0 2 100 
2 50 3 100 
0 0 2 100 
2 0 1 100 
4 25 6 83 
2 0 5 20 
9 0 4 25 
5 0 6 0 
3 0 2 0 
3 0 2 0 
1 0 0 0 
5 0 2 0 
2 0 1 100 
0 0 0 0 
1 0 6 100 
1 0 2 100 
4 50 7 86 

L. !arise1da 

No. % p 
No. % s 

F M 

2 0 4 0 
4 100 1 100 
1 0 0 0 
1 0 0 0 
1 100 0 0 
1 0 1 100 
1 0 1 100 
2 0 2 100 
2 0 0 0 
5 0 2 0 
5 0 8 0 
3 0 4 0 
5 0 3 0 
1 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
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Table 18 Percentage uf pregnant females (P) and scrotal males (S) of 
Pr~'(~. (mastomys) natalensis, Saccostomus campestris, and 
Lemni~c~~ griselda observed on grid P46 from September 
1967 to May 1969 (M= males; F = females). 

19 
14 

2 
10 
23 
17 
18 
30 
18 

8 
19 

3 
17 

7 
15 
18 
26 
10 

I ~ 

P. natalensis s. cameestris -r-- ; I No ·I of p N~. % S No. % p 
No .. % 5 F I" F M 

. 

• 9.67 - 22 • 9.67 4 75 17 36 1 0 0 0 
.10. 67 - 17.10.67 6 67 13 62 

~~ 
0 1 100 

.11. 67 - 5&11~6'7 I 6; 0 15 80 0 0 0 

.12$67 - 13.12.67 12 0 19 100 0 0' 1 100 . 1.68 - 26. 1.68 10 0 17 71 3 0 7 57 
• 2.68 .., 20a 2.,68 17 0 111 91 

8 0 7 43 . 4.68 - 21. 4.68 9 0 9 33 10 0 14 44 
to 4.68 .. 3" 51)68 9 0 9 22 8 0 11 91 . 5.68 - 21. 5..,68 2 0 3 0 3 0 7 0 

6.68 - -, 6.68 1 0 1 0 1 0 0 0 . J..l. !' . 6a68 - 22. 6.68 
~I 

0 1 0 3 0 4 25 
0 7.68 u 6. '7.68 0 0 0 2 0 5 0 
., 7,68 - 20o 7,.68 Ot 0 0 0 1 0 2 0 
• 9. 68 ... 10. 9;)68 ol 0 1 

5~1 
0 0 1 100 

.11.60 - 18.11"68 II 0 2 0 0 0 0 . 2.69 - 21~ 2.69 1 
0 210 

0 0 0 . {~e 69 - 29. 4.69 l 0 0 0 0 3 0 11 55 . 5.69 - 13. 5. 69 l 1! 0 0 0 51 0 9 89 
____ ......... ,.._ ---·---· ~...-. , _ 

h· griselda 

No. % p No.I% " 
F M o ...J 

! 

3 0 41 25 
4 0 3 0 
2 0 4 75 
0 0 11100 
1 0 3 :; 67 
5 0 2 100 
4 0 1 0 
0 0 2 0 
5 0 4 0 
2 0 5 0 
3 0 1 0 
4 0 1 0 
3 0 1 0 
1 0 0 0 
1 0 0 0 
0 0 0 0 
1 0 0 0 
1 0 0 0 

_ar.T_, .• 

~ L 

1 
I 

I 
l 

J 
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Table 19 Average maximum distance (in feet) between points of capture (av. m) for Praomys (mastomys) natalensis on 
grids P46, P50, and P88 & P89. n indicates the number of observations after each capture (100ft = 30,48 m). 

Grid P46 Grid P50 Grids P89 & PBS All grids 
Frequency 

of Males Females Total Males Females Total males Females Total Males Females Total 
c.aptures 

n av.m n av.IY1 n av.m n av.m n av.m n av.m n av.m n av.m n av.IYl n av.m n av.!YI n av.fY 

2 53 93 33 69 86 84 27 67 12 84 39 72 14 86 13 65 27 ]~ 94 85 58 71 152 ,~12 
3 42 103 24 113 66 107 20 145 11 97 31 128 14 112 10 133 24 76 116 45 112 121 ii$7 

4 28 136 21 111 49 126 15 209 8 192 23 203 12 131 10 203 22 164 55 156 39 151 94 154 
5 20 205 16 161 36 186 9 239 7 187 16 216 7 185 7 258 14 222 36 210 30 190 66 200 
6 199 

Rl¥.5 
16 199 15 172 31 186 

I 
8 274 7 15 239 4 176 6 291 10 ~ 28 217 28 204 . 56 211 

7 12 200 12 172 24 186 8 274 6 145 14 219 4 176 5 332 9 263 24 1220 23 199 . 47 209 
8 12 12 00 12 172 24 186 

I 
6 302 5 104 11 212 3 130 3 296 6 213 21 220 20 149 41 185 

9 9 230 8 155 17 195 4 300 4 119 8 210 3 169 3 296 6 232 16 1236 15 174 31 206 
10 8 ' 231 6 173 14 206 4 1300 3 61 7 198 2 232 3 296 5 270 14 251 12 176 26 216 
11 7 290 6 211 13 ;253 2 '304 3 r07 5 186 2 446 2 121 4 283 11 ! 321 11 166 22 243 
12 5 300 6 211 12 1255 2 308 1 122 3 246 2 446 I 2 233 4 339 10 1331 9 205 19 271 
13 5 323 5 221 10 272 1 486 1 1232 2 359 2 446 I 2 233 4 339 8 374 8 225 16 300 
14 4 305 4 198 8 252 1 486 1 1232 2 359 2 446 2 .233 4 339 7 f371 7 225 14 292 
15 3 320 4 198 7 250 1 486 1 396 2 441 2 446 2 245 4 346 6 1390 ? 240 13 309 
16 2 442 2 166 4 304 1 486 1 396 2 441 1 775 2 245 3 422 4 536 5 244 9 374 
17 1 272 2 166 3 201 1 486 1 396 2 441 1 775 1 336 2 556 3 511 4 266 7 371 
18 2 180 2 180 1 396 1 396 1 775 1 336 2 556 1 775 4 273 5 373 
19 2 180 2 180 1 396 1 396 1 775 1 336 2 556 1 775 4 273 5 373 
20 2 180 2 180 1 396 1 396 1 775 1 775 1 775 3 252 4 383 
21 1 262 1 262 1 775 1 775 1 775 1 262 2 519 
22 1 775 1 775 1 775 1 775 
23 1 775 1 775 1 775 1 775 
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Table 20 Average maximum distance (in feet) between points of capture (av.m) for Saccostomus campestris, on grids P46, 
P50,and PBS & P89. n indicates the number of observations after each capture (100 ft = 30,48 m). 

Frequency Grid P46 Grid PSO Grids P89 & P88 All Grids 

of Males Females Total males Females Total Males Females Total Males Females Total 
captures 

n av.IYl n av.m n av.m n av.M n av.m n av.m n av.m n av.M n av.m n av.m n av.IYJ n av.m 

2 26 111 16 96 42 106 21 67 11 75 32 70 5 109 4 74 9 93 52 93 31 86 83 90 
3 23 152 13 141 36 149 17 94 8 119 25 102 3 159 2 99 5 135 43 132 23 130 66 131 
4 19 180 8 156 27 173 10 132 5 112 15 125 1 177 1 192 2 185 30 164 14 143 44 157 
5 13 239 5 132 18 209 7 168 4 127 11 153 1 192 1 192 20 214 10 136 30 188 
6 8 140 3 143 11 141 7 175 4 127 11 157 1 327 1 327 15 156 8 158 23 157 
7 4 170 3 155 7 163 5 182 3 98 8 150 1 327 1 327 9 176 7 177 16 176 
8 3 212 2 184 5 201 3 134 2 109 5 124 6 171 4 146 10 161 
9 2 264 2 184 4 224 2 140 2 138 4 139 4 202 4 161 8 182 

10 2 184 2 184 2 187 2 164 4 175 2 187 4 174 6 178 
11 1 272 1 272 2 187 2 164 4 175 2 187 3 200 5 195 
12 1 272 1 272 2 187 2 182 4 185 2 187 3 212 5 202 
13 1 272 1 272 2 187 2 204 4 195 2 187 3 227 5 211 
14 1 272 1 272 2 187 2 304 4 250 2 187 3 293 5 251 
15 1 272 1 272 1 304 1 192 2 248 1 304 2 232 3 256 
16 1 272 1 272 1 304 1 304 1 304 1 272 2 288 
17 1 272 1 272 1 304 1 304 1 304 1 272 2 288 
18 1 304 1 304 1 304 1 304 
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Table 21 Average maximum distance (in feet) between points of capture (av.m) for Lemniscomys griselda on grids P46, PSO, 
and P88 & P89. n indicates the number of observations after each capture (100 ft = 30,48 m). 

Grid P46 Grid P50 Grids P89 & PBS All Grids 
Frequency 

of Males Females Total Males females Total IYiales Females Total IYlales Females Total 
captures 

n av.M n av.m n av.m n av.m n av.m n av .. m n av.m n av.m n av.m n av.m n lav.m n av.m 

2 16 182 17 85 33 132 7 73 10 77 17 75 4 100 3 46 7 77 27 141 30 78 57 118 
3 11 210 12 148 23 177 7 133 6 136 13 134 3 272 3 272 21 193 18 144 39 170 
4 6 196 7 132 13 162 4 86 4 171 8 128 2 96 2 96 12 143 11 146 23 144 
5 4 203 5 122 9 158 3 95 3 98 6 96 1 96 1 96 8 149 8 113 16 131 
6 2 164 5 164 7 164 2 139 3 127 5 132 4 151 8 150 12 151> 
7 1 232 5 164 6 176 2 139 2 155 4 147 3 170 7 162 10 164 
8 1 232 3 128 4 154 2 174 2 155 4 164 3 193 5 139 8 159 
9 1 232 2 109 3 150 2 174 2 155 4 164 3 193 4 132 7 158 

10 1 232 2 109 3 150 2 174 2 155 4 164 3 193 4 132 7 158 
11 1 232 2 185 3 200 2 174 2 155 4 164 3 193 4 169 7 l-8-51'9 
12 1 232 1 219 2 225 2 174 2 155 4 164 3 193 3 171 6 -l-851.tJ. 
13 1 232 1 232 1 251 2 155 3 187 2 241 2 155 4 190 
14 1 232 1 232 1 251 1 155 2 203 2 241 1 155 3 177 
15 1 232 1 232 1 251 1 155 2 203 2 241 1 155 3 177 
16 1 232 1 232 1 155 1 155 1 232 1 155 2 194 
17 1 232 1 232 1 155 1 155 1 232 1 155 2 194 
18 1 232 1 232 1 155 1 155 1 232 1 155 2 194 
19 1 232 1 232 1 155 1 155 1 232 1 155 2 194 
20 1 232 1 232 1 155 1 155 1 232 1 155 2 194 
21 1 232 1 232 1 155 1 155 1 232 1 155 2 194 
22 1 232 1 232 1 155 1 155 1 232 1 155 2 194 
23 1 232 1 232 1 192 1 192 1 232 1 192 2 212 
24 1 192 1 192 1 192 1 192 
25 1 192 1 192 1 192 1 192 
26 1 192 1 192 1 192 1 192 

-· -
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Table 22 Average maximum distance (in feet) between points of 
capture (av.m) for Leggada minutoides (sexes combined) 
on all grids combined (100ft = 30,48 m). 

Frequency 
of n av.m 

captures 

2 7 196 

3 6 285 

4 5 333 

5 3 330 

6 3 330 

7 2 359 

8 1 262 
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Table 23 Praomys (mastomys) natalensis seasonal mean total length, head and body length, tail length and body mass of male, 
female, and sexes combined on the study area. 

IY!ALES FEMALES TOTAL 
Season 

x so SE range n x so SE range n x so SE range n 

BODY IYlASS (g) 

Spring 28,515 6,134 0,623 17-52 97 24,444 5,139 0,647 17-38 63 26,913 6,083 0,481 17-52 160 
Summer 41,753 9,786 1,145 8-62 73 34,177 10,817 1,383 6-57 62 38,274 10,912 0,939 6-62 135 
/lutumn 23,370 13,485 2,593 7-52 27 24,667 13,121 2,523 6-44 27 24,019 13,195 1,782 6-52 54 
Winter 26,333 5,922 2,417 17-32 6 19,800 7,772 2,459 13-38 10 22,250 7,655 1,914 13-38 16 

Total 32,527 8,734 0,613 7-62 203 27,920 9,256 0,727 6-57 162 30,483 9,368 o,49C 6-62 365 

TOTAL LENGTH (mm) 

Spring 193,887 18,377 1,866 169-255 97 184,730 20' 967 2,646 148-254 63 190,281 19' 887 1,572 148-255 160 
Summer 218,644 23,906 2,798 123-250 73 206,855 28,615 3,634 102-254 62 213,230 26,732 2,301 102-254 135 
Autumn 181,185 40,359 7,761 121-238 27 181,815 40,414 7,771 122-238 27 181,500 40,005 5,442 121-238 54 
Winter 196,833 16,940 6,914 170-209 6 176,700 24,522 7,760 151-225 10 184,250 23,618 5,905 151-225 16 

Total 201,187 24,103 1,692 121-255 203 192,216 27,873 2,190 102-254 162 197,206 26,303 1,377 102-255 365 

TAIL LENGTH (mm) 

Spring 100,876 12,127 1,231 85-138 97 97,206 12,987 1,636 74-150 63 99,431 12,562 0,993 74-150 160 
Summer 108,603 13,103 1,534 64-128 73 102,935 16,610 2,111 40-128 62 106,000 15,029 1,293 40-128 135 
Autumn 90,925 21,535 4,141 60-121 27 91,074 22,202 4,269 60-125 27 91,000 21,664 2,948 60-125 54 
Winter 102,500 6,656 2,717 93-108 6 86,600 13,938 2,107 71-111 10 92,563 13,947 3,486 71-111 16 

Total 102,379 13,852 0,972 60-138 203 97,722 16,123 1,267 40-150 162 100,312 15,114 0,791 40-150 365 

HEAD AND BODY LENGTH (mm) 

Spring 93,289 8,504 0,863 58-120 97 88,381 7,343 0,925 71-104 63 91,356 8.395 0,664 68-120 160 
Summer 111,411 16,667 1,951 59-126 73 103,887 12,925 1,642 60-126 62 107 '956 15,475 1,332 59-126 135 
Autumn 90,630 19,879 3,821 61-119 27 9 o, 741 19' 050 3,663 59-118 27 90,685 19,284 2,523 59-119 54 
tiJinter 94,333 10,444 4,263 77-102 6 90,100 11,050 3,496 79-114 10 91,688 10,682 2, 671 77-114 16 

Total 99,483 13,673 0,960 59-126 1203 94,815 12,227 0,961 59-126 162 97,411 13,334 0,698 59-126 365 
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Table 24 Values of t and degrees of freedom (d f) for a comparison of 
total length between samples of P. (m.) natalensis observed 
during different seasons on the ;tudy area (x - significant, 
p ~ 0.05; xx - highly significant, p ~ 0.01). 

-
Values of t 

IYlales d f Females d f Total d f 

Spring - Summer 7,3616xx 168 4,9247xx 123 8,2358xx 293 

Spring - Autumn 1,5901 122 0,3549 88 1,5497 212 

Spring - Winter 0,4113 101 o, 9802 71 0,9870 174 

Summer - Autumn 4,5374xx 98 2,9168xx 87 5,3688xx 187 

Summer - Winter 2,9236xx 77 3,5212xx 70 4,5732xx 149 

Autumn - Winter 1,5047 31 0,4657 35 0,3424 68 

Table 25 Values of t and degrees of freedom (d f) for comparison of 
£. <m.) natalensis male and female mean body mass, total 
length¢, tail length , and head and body length , on the 
study area (x - significant, p ~ 0.05; xx - highly signifi= 
cant, p ~ 0. 01). 

Values of t 

Season 
Body Total Tail Head and d f d f d f d f mass length length Body length 

Spring 4,5319xx 158 2 8314xx 
' 

158 1,7923 158 3,8786xx 158 

Summer 4,2357xx 133 2, 5704x 133 2,1733x 133 2,9513xx 133 

Autumn 0,3582 52 0,0573 52 0,0250 52 0,0209 52 

Winter 1,8950 14 1,9377 14 3,0708xx 14 0,7679 14 

Total 4 8439xx 
' 

363 3 2420xx 
' 

363 2,9165xx 363 3,4379xx 363 
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Table 26 Values of t and degrees of freedom (d f) for a com= 
parison of head and body length between samples of P. 
(ill.) natalensis observed during different seasons o; 
the study area (x - significant, p ~ 0~05; xx -
highly significant 1 p ~ 0~01). 

Values of t 

IYlales d f Females d f Total d f 

Spring - Summer B,4952xx 168 8,2295xx 123 11 1559xx 
' 

293 

Spring - Autumn 0,6780 122 0,6242 88 0,2479 212 

Spring - Winter 0,2400 101 0,4756 71 o, 1207 174 

Summer - Autumn 4,8392xx 98 3,2728xx 87 5,8689xx 187 

Summer - Winter 3,6424xx 77 3,5712xx 70 5 4514xx 
' 

149 

Autumn - Winter 0,6464 31 0,1266 35 0,2679 68 

Table 27 Values of t and degrees of freedom (d f) for a com= 
parison of tail length between samples off· (ill.) 
natalensis observed during different seasons on the 
study area (x - significant, p ~ 0~ 05; xx - highly 
significant, p ~ 09 01) 

Values of t 

IYlales d f Females d f Total d f 

Spring - Summer 3,9289xx 168 2,1460x 123 4
9
0283xx 293 

Spring - Autumn 2,3017x 122 1, 3402 88 2,7102xx 212 

Spring - Winter 0,5444 101 2,2559x 71 1,8944 174 

Summer - Autumn 4,0005xx 98 2,489lx 87 4 6594xx 
' 

187 

Summer - Winter 1,9560 77 3,3430xx 70 3 6132xx 
' 

149 

Autumn - Winter 2,3357x 31 0,7288 35 0,3423 68 
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Table 28 Values of t and degrees of freedom (d f) for a com= 
parison of body mass between samples of P. (m.) 
natalensis observed during different sea;ons-on the 
study area (x - significant, p ~ 0.05; xx - highly 
significant, p ~ 0.01). 

Values of t 

Males d f Females d f Total d f 

Spring - Summer 10,1542xx 168 6,4092xx 123 10,7677xx 293 

Spring - Autumn 1, 9278 122 0,0855 88 1,5569 212 

Spring - Winter o, 8740 101 1,8273 71 2,3632x 174 

Summer - Autumn 6,4804xx 98 3,3083xx 87 7,0350xx 187 

Summer - Winter 5,764lxx 77 5,1064xx 70 7,5170xx 149 

Autumn - Winter 0,8354 31 1,3812 35 0,6741 68 
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Table 29 Seasonal Praomys (Mastomys) natalensis body mass in the 
study and Roodepoort areas (Roodepoort data from Coetzee? 
1967: Table 10). 

Season 
x 

Spring 28,515 

Summer 41,753 

Autumn 23,370 

Ulinter 26,333 

Total 32,527 

Spring 24,444 

Summer 34,177 

Autumn 24,667 

Winter 19,800 

To tel 27,920 
( 

Spring 26,913 

Summer 38,274 

Autumn 24,019 

Winter 22,250 

Total 30,483 

PONGOLA 

,_.,._ 
I+ so I SE_ n I 

IYiALES 
-g 

6,134 0,623 97 130,7 
I 

9,786 1,145 73 '38, 
• 

13,485 2,593 I 21·121, 

5,922 . 2,4~~ 23, 

90 

085 

104 

485 

I ! 
e , 7 3 4 1 o_~ 613 . 2 o3 1 2 ~! 6 70 

5,139 

10,817 

13,121 

7,772 

9,256 

6,083 

10,912 

13,195 

7,655 

FEMALES 

0,647~27,9 
1,383 

2,523 

1 62 33,3 

27 24,8 

72 

85 

29 

83 2,459 10 121,8 

0,727 162 23,6 

TOTAL 

10,481 1160129,1 

j o,939 1135 1 35,6 

I , 

10 

28 

99 

48 

ROOOt:POORT 

I so SE 

E·816 
I I o,961 

8,651 3,889 

11,808 0,506 

7,S54 0,231 
1.-.---
10,760 ~ 0 J 245 

i.-

., 
la:655 110,498 

12:~792 1,998 

113,533 0,541 

j_2:.72?_ 0,218 

I 10,660 0,299 
----·-~-·-

! 
1 o, 526 110,967 

J 
! 14,954 1,869 
j 

i12,904 0,377 
i 

0,163 
11,78154 123,0 

1,914 ~-:.2,6 
9,368 I o,49o 136..:_L_23,6 

--, l_B_:~50. 

~J.: '10,710 nJ167 
-~-~-·~·~----· 

n 

178 

23 

544 

1176 

1921 

257 

41 

625 

1255 

I 2178 
l 

435 

64 

1169 

2431 

4099 
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Table 30 Values of t and degrees of freedom (d f) for a com= 
parison of body mass between seasons in samples of P. 

Qrr.) natalensis in the Roodepoort area, Transvaal high= 
veld. (Calculated from Coetzee, 1967; x - signifi= 
cant, p c::::: 0, 05; xx - highly significant, p c::::: 0 1 01). 

Values of t 

Males d f Females d f Total d f 

Spring - Summer 1, 8206 199 2,574Bx 296 3,3567xx 497 

Spring - Autumn B,9206xx 720 3 6998xx 
' 

880 9,2877xx 1602 

Spring - Winter 7,3922xx 1352 B,822lxx 1510 11,7363xx 2864 

I 
I 

Summer - Autumn 4,3294xx 565 4,1337xx 664 6 9179xx 1231 i ' 
3 7470xx 5,7235xx 4,9009xx Summer - Winter 1197 1294 

~ ' 
Autumn - Winter 4,2762xx 1718 5,0480xx I 1878 1, 0968 8 
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Table 31 Values of t and degrees of freedom (d f) for com= 
parison of Roodepoort P. (m.) natalensis male and 
female mean body mass 1x --~ignificant, p c 0.05; 
xx - highly significant, p c 0.01; calculated from 
Coetzee, 1967). 

Values of t 
Seasons d f 

Body mass 

Spring 2,424lx 433 

Summer 1, 0744 62 

Autumn 5,0263xx 1167 

Winter 5,0314xx 2429 

Total o, 0298 4097 
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Table 32 Values of t and degrees of freedom (d f) for a com= 
parison off· (!.) natalensis body mass from Roode= 
poort, and the study area for each season (x -
significant, p c:::: 0, 05; xx - highly significant

9 

p c::: o, 01). 

Values of t 
Season 

males d f Females d f Total d f 

Spring 1,9872x 273 3,8315xx 318 3,083lxx 593 

Summer 0,9053 94 0,3267 101 1,2649 197 

Autumn 0,8570 569 0,0627 650 0,5014 1221 

Winter 1,1726 1180 0,8442 1263 o, 2072 2445 

Total 13,4136xx 2122 5,5898xx 2338 13,1718xx 4462 

Table 33 Values of t and degrees of freedom (d f) for a 
comparison of P. (m.) netalensis head and body 
length and tail length observed during different 
seasons on the study area (x - significant, p c::: 0,059 
xx - highly significant, p c::: 0, 01). 

\Jalues of t 
Season 

males d f Females d f Both Sexes d f 

Spring 5
11

0452xx 192 4,695lxx 124 6, 7607xx 318 

Summer 1,1317 144 0,3562 122 1,0535 268 

Autumn 0,0523 52 0,0591 52 0,0798 106 

Winter 1,6153 10 0,6223 18 0,1992 30 

Total 2,1201x 404 1,8286 322 2,7500xx 728 
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Table 34 x
2 test for significance of deviation from 1:1 

ratio between head and body length and tail length 
of £• (ffi.) natalensis from the study area during 
different seasons. 

Males Females Both Sexes 

Season x2 x2 x2 

Spring 0,2898 0,4172 0,3354 

Summer 0,0356 0,0048 0,0186 

Autumn 0,0004 0,0008 0,0005 

Winter 0~3416 0,0735 0,0034 

Total 0,0416 0,0438 0,0427 
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Table 35 Saccostomus campestris seasonal mean total length, head and body length, tail length and body mass of male 9 female, 
and sexes combined on the study area. 

l'flALES i FErrP;LES TOTAL 
~ 

Season 

I I I I x so SE range n x so SE range n x so SE range n 
J 

BODY r.ii\SS (g) 

Spring 70 9 n67 249088 6,225 34-106 I 15 
j 

57,455 17' 276 5,203 30-73 11 65,077 122,105 4,333 I 30-106 1 26 
Summer 4[},368 159555 2,524 18-70 38 I 46,250 13,034 . 2' 661 20-66 24 42,619 14,764 1,876 l 18-70 . 62 
Autumn 47' 675112,137 1,383 28-72 

I 
77 j 4C,241 9,907 1,298 25-63 58 44,481 119 7 87 19016 I 25-72 113~ 

UJinter ~ 1' 941 31-56 17 a 38,211 6, 373 I 1' 462 31-55 19 39' 000 7,131 19188 31-5(· 3b j ~ 39 9 882 . 7 9 999 
~ . 

~ 
w 

1112 13,34C I C,829 Total 47,231 114,165 1,168 I 18-106 147 1 42' 875 110,912 l1, 031 I 20-66 I 45,341 18-106 259 
l 

TOTP.L LENGTH (mm) 

Spring 182,800 18,47S 14,773 144-207 15 1172,818 19,712 5,937 140-192 11 178,577 19,284 3,782 140-207 26 
Summer 153?079 24,198 3,928 113-196 38 I 167,041 18,442 3,763 116-194 24 158,587 22,977 2,919 113-196 62 
P.utumn 1679922 15,795 1,801 131-191 77 159' 052 14,443 1,895 135-184 58 164,111 15,800 1,361 131-191 135 
Winter 1599824 10,345 2,519 145-178 17 i 160,105 10,878 2,494 146-184 19 159,972 10,479 1,746 145-192 36 

J 
Total 16411667 17,964 19482 1113-207 147 1162,295 15,225 1,439 116-194 112 163,666 17 '476 1,086 

j 

1113-207 259 

TAIL LENGTH (mm) 

Spring 56~667 4:;952 1,270 45-60 1 5 l 53,273 5,764 1,730 45-62 11 54,077 5,245 1,020 45-62 26 
Summer 45,947 7,519 1,220 33-58 38 ! 51, 72Q 6,208 1,267 33-59 24 48,238 7,534 0,957 33-59 62 

! 

Autumn 53,090 8,633 0,984 41-64 77 49 '69 0 5,880 0,772 37-60 58 51,630 7,735 0,665 37-64 135 
ll!inter 48,353 3,481 0,844 42-55 17 L~g, 211 4,184 0,956 41-56 19 48,806 3,838 0,636 41-56 36 

Total 51:7061 7,537 OS'622 33-64 147 
t 

50,396 5,619 0,531 33-62 112 50,671 7,011 0,436 33-64 759 

HEA.D t:\~.!0 BODY LE~JGTH (mm) 

4,260 1 
I 

Spring 128,133 16,638 91-147 15 1 120,363 16,415 4,94tl 91-133 11 124,850 16,677 3,270 91-1471 26 
Summer 1069974 17,814 2, 891 I 80-138 38 1114,208 12,177 2,485 83-138 24 109,778 16,091 2,040 80-138 62 
Autumn 114,532 11 ~ 607 1,323 74-133 77 109,362 10,442 1,378 95-128 58 112,311 11,375 0,980 74-133 ' 135 
l~inter 111,471 7,803 1, 891 96-124 I 17 j 111,211 7,13(1 t 19 636 101-128 19 111,333 7,348 1,225 96-138 36 

; 

Total 113,612 13,556 1,118 74-147 ~lLO 
j 

111,795 10,919 1,032 83-138 112 112,827 12,755 i o,793 74-147 259 
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Table 36 Values of t and degrees of freedom (d f) for a com= 
parison of total length between samples of Seccostomus 
campestris observed during different seasons on the study 
area (x - significant, p c::::: n.,05; xx ... highly signifi= 
cant, p c::::: 0,01). 

Values of t 

males d f Females d f Total d f 

Spring - Summer 4,8810xx 51 0,8212 33 4,1848xx 86 

Spring - Autumn 2 91Blxx 
' 90 2,2066x 67 3 5995xx 

' 
159 

Spring - UJinter 4,2629xx 30 1,9722 28 4 4662xx 
' 

60 

Summer - Autumn 3,4372xx 113 1' 8953 80 1,7159 195 

Summer - Winter 1,4478 53 1,5357 41 0,4073 96 

Autumn - l!Jinter 2,6225x 92 0,3359 75 1,8700 169 

Table 37 Values of t and degrees of freedom (d f) for a compari= 
son between Saccostomus campestris male and femele mass, 
total length, tail length, and head and body length on 
the study area (x - significant, p c::::: 0,05; xx - highly 
significant, p ~ 0,01). 

Values of t 

mass d c Total d f Tail d f Head and I 

Length Length Body Length 

Spring 1,6286 24 1, 3098 24 1,5731 24 1,1856 

Summer 1,6041 fiO 2,5672x 60 3,2824xx 60 1,8978 

Autumn 3,9153xx 133 3,3925xx 133 2,7189xx 133 2,7138xx 

Winter 0,6879 34 o, 0794 34 0,6712 34 0,1039 

Tot.al 2,7955xx 257 1,1490 257 0,8136 257 1,1944 

d f 

24 

60 

133 I 

34 

257 
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Table 38 Values of t and degrees of freedom (d f) for a compari~ 
son of head and body length between samples of s. 
campestris observed during different seasons on-the 
study area (x - significant, p ~ 0,05~ xx - highly 
significant, p ~ 0,01). 

Values of t 
I 

males d f Females d f Total d f 

Spring - Summer 4 0868xx 
f 51 1, 1113 33 3, 9082xx 86 

Spring - Autumn 3 0259xx 
' 

90 2,142lx 67 3 6728xx 
' 

159 

Spring - Winter 3 5494xx 
' 

30 1,7557 28 3 8705xx 
' 

60 

Summer - Autumn 2,3782x 113 1, 7072 80 1~1179 195 

Summer - Winter 1,3019 53 1, 0072 41 0,6527 96 

Autumn - Winter 1,3257 92 0,8663 75 0,6238 169 

----~ 

Table 39 Values of t and degrees of freedom (d f) for a com= 
parison of tail length between samples of .§..• campestri~ 
observed during different seasons on the study area 
(x - significant, p ~ 0,05; xx - highly significant, 
p ~ o, 01). 

Values of t 

males d f Females d f Total d f 

Spring - Summer 6 0668xx 
' 

51 0,7221 33 4,1565xx 86 

Spring - Autumn 2,2173x 90 1,8842 67 1,9972 159 

Winter 5 4265xx 30 X 28 4,3515xx 60 Spring - ' 
2~0460 

Summer - Autumn 4 5584xx 
' 

113 1,3681 80 2~910lxx 195 

Summer - Winter 1,6219 ~.3 1,5783 41 0,4935 96 

Autumn - Winter 3 ,6540xx 92 0?3889 75 3,0589xx 169 
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Table 40 Values of t and degrees of freedom {d f) for a com= 
parison of body mass between samples of ~· campestris 
observed during different seasons on the study area 
(x- significant, p c 0,05; XX- highly significant, 
pcO,Ol). 

Values of t 

males d f Females d f Total d f 
-~ 

Spring - Summer 4 5143xx 
' 

51 1,9157 33 4,7548xx 86 

Spring - Autumn 3 6086xx 
' 

90 3,2063xx 67 4,6260xx 159 

Spring - Winter 4 8975xx 
' 

30 3,5570xx 28 5,8012xx 60 

Summer - Autumn 2,5394x 113 2, 0290 X 80 o, 8734 195 

Summer - Winter 0,1527 53 2,648lx 41 1,6303 96 

Autumn - Ulinter 3 2708xx ., 92 1,0374 75 3,5078xx 169 
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Table 41 Lemniscomys griselda seasonal mean total length, head and body length, tail length and body mass of males, 
females,and sexes combined on the study area. 

mALES FEIY1ALES TOTAL 
Season 

' 
x so SE range n x so SE range n x so SE range 

i 

BODY rftASS (g) 

Spring 59,833 10,564 3,053 39-?0 12 47 '706 8,454 2,052 32-66 17 52,724 11,029 2,046 32-70 
Summer 53,571 20,880 7 9 877 15-80 7 49,786 14,460 3,866 21-65 14 51,048 16,433 3,588 15-80 
Autumn 41,000 8,332 2,955 23-51 8 43,462 11,752 3,260 24-63 13 42,524 10,424 2,290 23-63 
\Hinter 41,762 5,924 1,293 33-57 21 43,259 8,305 1,600 29-63 27 42,604 7,325 1,015 29-63 

Total 47' 875 10,346 1,493 15·-80 48 45,648 10,221 1,213 21-66 71 46,546 10,697 0,981 15-80 

TOTAL LENGTH (mm) 

Spring 258,250 12,367 3, 570 242-285 12 237,882 14,607 3,454 215-256 17 246,310 16,918 3,138 215-285 
Summer 247,143 39,448 14,886 165-283 7 247,357 20,224 5,408 213-272 14 247,286 29,069 5,910 165-283 
Autumn 235,625 21,738 7,681 186-258 8 231,538 20,723 5,740 187-255 13 233,095 20,669 4,542 186-258 
Winter 238,857 10,219 2,231 228-254 21 238,888 15,962 3,060 214-272 27 238,875 13,616 1,888 214-272 

Total 244,375 18,689 2,698 165-285 4.8 238,963 17,117 2,031 187-272 71 241,149 18,905 1,733 165-285 

TAIL LENGTH (mrn) 

Spring 141,083 7,971 2,300 
I 

112 1130,~29 8,232 1,990 105-140 17 134,890 9, 570 1,770 105-154 132-154 
Summer 128,857 21,279 8,050 83-147 7 130,:J00 11,257 3,009 112-146 14 129,952 14,793 3,260 83-147 
Autumn 125,625 13,522 4., 781 95-140 8 ' 121,923 11,968 3,319 95-136 13 123,333 12,383 2,702 95-140 
Winter 125,906 8,179 1,785 118-136 21 125,296 8,389 1,613 109-144 27 125,563 8,215 1,139 103-144 

Total 130,084 11,330 1,635 83-154 48 126,952 9,472 1,124 95-146 71 128,217 10,568 0,969 83-154 

HEAD PI\JD BODY LENGTH (mm) 

Spring 117,167 5,906 1,700 109-131 12 108,547 5,884 1,420 100-119 17 112,174 7,192 1,330 ln0-131 
Summer 118,286 18,590 7,015 82-140 7 116,857 9' 396 2,512 101-127 14 117,333 12,710 2,775 82-140 
Autumn 110,000 8,435 2,982 91-118 8 109,615 9,305 2,580 92-123 13 109 '762 8, 769 1,913 92-123 
Winter 112,476 5,980 1,305 103-120 21 113,231 8,559 1,645 98-128 27 113,042 7,483 1,037 98-128 

Total 114,083 8,837 1,276 82-140 48 112,186 8,146 0,967 92-127 71 1113,009 8,660 0,794 82-140 

n 

29 
21 
21 
48 

119 

29 
21 
21 
48 

119 

29 
21 
21 
48 

119 

29 
21 
21 
48 

119 
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Table 42 Values of t and degrees of freedom (d f) for a com= 
parison of total length between samples of L. griselda 
observed during different seasons on the st~dy area -
(x - significant, p < 0,05; xx - highly significant, 
p < 0,01). 

-
Values of t 

-
Males d f Females d f Total d f 

Spring - Summer 0,7245 17 1,3949 29 0,1379 48 

Spring - Autumn 2,6699x 18 o, 9396 28 2,4042x 48 

Spring - Winter 4 6073xx , 31 012145 42 2,0064x 75 

Summer - Autumn 0,6866 13 2,0051 25 1,8232 40 

Summer - UJinter 0,5496 26 1,3622 
39 EJ 67 

Autumn - Winter 0,4039 27 1,1278 38 1,1748 67 

Table 43 Values of t and degrees of freedom {d f) for a com= 
parison of male and female body mass, total length, 
tail, and head and body length from the study area 
(x - significant, p < 0,05; xx - highly significant, 
p < o,ol). 

Values of t 

Season Mass Total Length Tail Length Head and d f 
Body Length 

Spring 3
1
300lxx 4

1
0497xx 3.,4644xx 3,8321xx 27 

Summer a, 4307 0.0135 0,1913 0,1915 19 

Autumn a,5604 0.4259 0,6361 a, a976 19 

Winter 0,7283 0,0082 0,2535 0,4569 46 

Total 1,1575 1,6027 1, 5753 1,1853 117 
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Table 44 Values of t and degrees of freedom (d f) for a com= 
parison of head and body length between samples of 
h· griselda observed during different seasons on the 
study area (x - significant, p < o,o5; xx - highly 
significant, p ~ o,ol). 

Values of t 

males d f Females d f Total d f 

Spring - Summer 0,1548 17 2 8425xx 
' 

29 1,6759 48 

Spring - Autumn 2,0864 18 0,3282 28 1,0336 48 

Spring - Winter 2,1850 X 31 2,1033x 42 o,so54 75 

Summer - Autumn 1,0855 13 210112 25 2,2469x 40 

Summer - Winter 0,8130 26 1, 2074 39 1,4417 67 

Autumn - Winter o, 7606 27 1,1811 38 1,4927 67 

Table 45 Values of t and degrees of freedom (d f) for a com= 
parison of tail length between samples of h• ~riselda 
observed during different seasons on the study area 
(x - significant, p ~ 0,05; xx - highly significant 9 

p ~ o, 01). 

Values of t 

I 
males d f Females d f Total d f 

Spring - Summer 1,4615 17 0,0080 29 1,3401 48 

Spring - Autumn 2,9135xx 18 2,2218x 28 3 5735xx 
' 

48 

- UJinter 5,2119xx 31 X 
42 4 3660xx 75 Spring 2,0381 

' 
Summer - Autumn 0,3454 13 1,9146 25 1,5723 40 

Summer - Winter 0,3582 26 1,5242 39 1., 2753 67 

Autumn - Winter 0,0551 27 0,9138 38 o, 7557 67 
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Table 46 Values of t and degrees of freedom (d f) for a com= 
parison of body mass between samples of L. griselda 
observed during different seasons on the-study area 
(x - significant, p < 0,05; xx - highly significant, 
p < 0,01). 

Values of t 

Males d f Females d f Total d f 

Spring - Summer 0,7401 17 0,4755 29 0,4059 48 

Spring - Autumn 4,4417xx 18 1,1016 28 3,3325xx 48 

Spring - Winter 5
1

4559xx 31 1,7106 42 4,3908xx 75 

Summer - Autumn 1,4923 13 1,2509 25 2, 0073 40 

Summer - Winter 1,4767 26 1, 5607 39 2,2587x 67 

Autumn - Winter 0,2369 27 0,0559 38 0,0319 67 
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Table 47 Leogada minutoides seasonal mean total length 9 head and 
body length, tail length, and body mass of sexes combined 
on the study area. 

Body mass (g) Total Length (mm) 
Season 

x so SE range n x so SE range 

Spring 5, 700 1,059 0,335 4-8 10 93,900 4,458 1,410 87-101 

Summer 7,000 1,528 0,577 j 5-9 7 99,857 6,492 2,449 91-107 

Autumn 6,600 1,140 o, 509 5-8 5 103, BOO 5,850 2,610 94-108 

Winter 5,111 0,601 0,200 4-6 9 95,778 5,333 1, 778 88-106 

Total 5,968 1,036 0,186 4-9 31 97,387 5,162 0,925 87-108 

Tail Length (mm) Head and Body Length (mm) 
Season 

X so SE range n X so SE range 

Spring 41,200 3,293 1,030 36-46 10 52,700 2,45 0,770 47-56 

Summer 40,857 2,911 1, 098 35-43 7 59,000 4,726 1, 780 52-64 

Autumn 44,200 3,270 1,450 39-48 5 59,600 3,000 1,467 55-63 

Winter 40,111 2,803 0,934 37-46 9 55,667 4,000 1,300 48-61 

Total 41,290 2,910 0,521 35-48 31 56,097 3,426 0,615 47-64 

n 

10 

7 

5 

9 

31 

n 

10 

7 

5 

9 

31 
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Table 48 Values of t and degrees of freedom (d f)for a compari= 
son of total length, head and body length, tail length, 
and body mass between samples of Leggada ~inutoides 
(sexes combined) observed during different seasons on 
the study area (x - significant, xx - highly significant). 

"~"'~--._...~.--.--,. 

L 
Body IYlass Total 

Length 

es of t 

ail Head and 
d f ngth Body Length 

Va1u 

I T 
· Le 

--- --~ ·-
Spring - Summer 1)'9473 211051 2264 3,2357xx 15 

Spring - Autumn 1,4754 3
9
3313xx 6711 4 4539xx 

' 
13 

Spring - Winter 1, 5095 0,8278 7784 1i9240 17 

Summer - Autumn 0,5193 1, 0993 8268 0,2686 10 

Summer - Winter 3, 0906xx 1,3462 5168 1~4953 14 

Autumn - Winter 2,7186x 29 5362x 3564x 2, 0793 12 

I I -~ ~ 
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Table 49 Seasonal frequency per mass class in P. (m.) natalensis males, females, and sexes combined, 
from the study area (m = males; F =-females). 

Mass Spring Summer Autumn lUinter 
classes 

m % F % M+F % m % F % IYl+F C1f IY! % F % fil+F % m % F % I~' 

c:::: 15 (g) 0 0 0 0 0 0 3 4 3 4 6 4 8 30 9 33 17 31 0 0 3 30 

15-25 (g) 32 33 43 68 75 47 1 1 6 10 7 5 9 33 4 15 13 24 2 33 5 50 

26-45 (g) 62 64 20 32 82 51 44 60 42 68 86 64 8 30 14 52 22 40 4- 67- 2 20 

~ 45 (g) 3 3 0 0 3 2 25 34 11 18 36 26 2 7 0 0 2 4 0 0 0 0 
-

Total 97 63 160 73 62 135 27 27 54 6 1.0 

M+F % 

3 18 

7 43 

6 38 

0 0 

16 

Table 50 Seasonal frequency per mass class in s. campestris, males, females, and s~xes combined, from the 
study area. 

mass Spring Summer Autumn Winter 
classes 

IYl % F % IYl+F % m at F of IYl+F % IYl % F % M+F t;!f m % F crt M+F r ;'CI 7':) 

c:::: 35 (g) 1 7 2 18 3 12 14 37 4 17 18 29 13 17 19 33 32 24 5 29 6 32 11 

35-50 (g) 2 13 1 9 3 12 12 32 12 50 24 39 32 42 30 52 62 46 g 53 12 63 21 

::;:, 50 (g) 12 80 8 73 20 77 12 32 8 33 20 32 32 42 9 16 41 30 3 18 1 5 4 

Total 15 11 26 38 24 62 77 58 135 fl7 19 36 
i ...._ __ " 

-~----

% 

31 

58 

11 
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Table 51 Seasonal frequency per mass class in Lemniscomys griselda males, females, and sexes combined, 
observed on the study area (m = males; F = females). 

mass 
classes 

c::: 30 ~-~ 

30-45 s 

m 

0 

1 

Spring 

% F m % 

0 0 0 0 0 1 14 

Summer 

1 7 2 10 

21 4 19 

Autumn Winter 

m F % IYl+F % IYl 

1 13 1 8 2 10 0 0 1 4 

5 63 8 62 13 62 15 72 15 56 

% 

1 2 

30 63 
4r---~--~--w,-~~~---+----r-~ 

6 129 

8. 6 35 ~~-,14 i 3 
~------~--+----~-,. 

~---~-4_s_9 ---+-1-1--r-92-r-l_1_1-4 651 22 76 I 5 71 10 71 15 71 2 25 4 31 6 29 11 41 

Total 12 17 1 29 7 21 8 13 21 21 27 

Table 52 Praomys {Mastomys) nata1ensis sex ratios for each season and grid during the period August 1967 
to may 1969 on the study area. X2 values for testing a 1:1 ratio are indicated (x = p c::: o,os; 
XX = p c::: 0,01; XXX = p c::: 0,001; M = male; F = female). 

Grid P46 Grid P 50 Grids PBS & P89 Total 
Season m x2 m x2 m x2 IYl x2 m:F ratio IYhF ratio IYl:F ratio !Yl~F ratio 

Spring 48~17 '739 14,785xxx 29:20 ,592 1,653 28:26 ,519 0,074 105~63 ,625 10,500xx 

Summer 49:40 ,551 0,910 11~11 ,500 o,ooo 6:5 ,546 - 66~56 ,541 0,620 

Autumn 21:21 ,sao o,ooo 5:4 ,556 - 2:4 ,333 - 28:29 ,491 0,018 

!!linter 2~2 ,sao - !5g6 ,714 3,857x 0:5 - - 17gl3 f 567 0,533 

Total 120:80 ,600 8,oooxx 60:41 '594 3,574 36~40 ,474 0,211 216:161 ~573 8,024xx 
'----~-1...-

17 35 

48 
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Table 53 Saccostomus campestris sex ratios for each season and grid during the period August 1967 to 
may 1969. X2 values for testing a 1:1 ratio are indicated (x = p ~ 0,059 xx = p ~ 0~1; 
XXX = p ~ 0,001; m = male; F = female). 

Grid P46 Grid P50 Grids PBB & P89 Total 

Season 
IV! x2 m x2 m x2 m x2 M:F ratio m:r ratio m:r ratio m~r ratio 

Spring 2:2 0,500 - 8:5 0,615 - 2:2 0,500 - 12~9 0,571 0,429 

Summer 15:11 0,577 0,615 13:7 0,650 1,800 10:9 0,526 0,053 38~27 0,585 1,862 

Autumn 52:29 0,642 6,531x 24:21 0,533 0,200 4:4 o,soo - 80g54 0,597 5,045x 

Ulinter 11:7 0,611 0,889 8:12 0,400 0,800 0:1 - - 19~20 0,487 0,026 

Total 80~49 0,620 7,450xx 53:45 o,541 0,653 16:16 a,5oo o,oo 149~110 o,575 5,873x 

Table 54 Lemniscomys griselda sex ratios for each season and grid during the period August 1967 to 
May 1969. The X2 values for testing a 1:1 ratio are indicated (x = p ~ 0,05; 
XX = p ~ 0 1 01; XXX = p < 0,001; M = male; F = female). 

Grid P46 Grid P50 Grids PBS & P89 Total 
Season m x2 IY1 x2 m x2 m x2 m:r ratio m:r ratio IYl:F ratio m~F ratio 

Spring 11:11 0,500 o,ooo 1:7 0,125 - 4:3 0,571 - 16:21 0,432 0,676 

Summer 6:6 o,soo - 1:2 0,333 - 2:6 0,250 - 9:14 0,391 1,087 

Autumn 7:11 0,389 0,889 3:5 0,375 - 0:1 - - 10:17 0,370 1,815 

UJinter 8:12 0,400 o,soo 21:20 0,512 0,024 2:1 0,667 - 31:33 0,484 0,063 

Total 32:4[' 0,444 n,B89 26:34 0,433 1,067 8:11 n,421 0,474 66gP5 0,437 2,::191 .. ._.. ..... 
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Table 55 Leggada minutoides and Steatomys pratensis 
sex ratios during the period August 1967 to 
May 1969. x2 value for testing a 1:1 ratio 
in the case of L. minutoides is indicated 
(m = male; F =-female). -

Leggada minutoides 
1--·' 

fYl:F M ratio x2 

23:23 0,500 o,oo 

Steatom~s pratensis 

12:2 0,857 -

178  
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