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ABSTRACT

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

BY
Pierre Swanepoel

Supervisor: Dr. J.A.J. Nel
Co-supervisor: Prof. J.A.J. Meester

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 3. campestris and
L. griselda were observed during periods of lower P.( M.) na-
talensis numbers. Decreases in go( Mc) 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.

© University of Pretoria
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The method involving the calculation of maximum distance
between captures was used to express movement patterns of

the species studied.

Population structure is expressed 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.

© University of Pretoria
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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 - Aricultural Technical Services in 1965 of diel-
drin coverspraying at a dosage of 87,4 g/ha (2,64 oz per morgen).
Due to worldwide concern sbout the use of organochlorines in ge-
neral and dieldrin in particular, the permanent registraticn 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 oObserved
(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 Peromyscus maniculatus, indicating a different response
by the two small mammal species to endrin. It was concluded
that the Nicrotus population responded to endrin as it would
to a local depopulation by removal trapping. Morris (1971)
came to the same cong UgileBitfsORe@ristudy on an enclosed Micro-
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tus populations, sprayed at the same dosage.

Resistance to organochlorines in insects is a widely
known phenomenon. This resistance has, however, now also
been illustrated in the Pine mouse, Pitymys pinetorum (Webb
and Horsfall, 1967).

Most experimental work, however, has been done on labo-
ratory rodents. Studies on the effect of exposure of mammals
to organochlorines have been undertaken by various writers,
¢.g. Bernard and Gaetner, 1964; Hunter, Stevenson, and Ferri-
gan, 1964; Ware and Good, 1967; Worris, 1968; Deichmann, Kep-
linger, Drescler, and Sala, 1969; Good and Ware, 1969; and
Murphy and Korschgen, 1970,.

In South Africa, Wiese, Basson, and van der Merwe (1970)
illustrated that livestock was not adversely effected by
dicldrin coverspraying at the registcred concentration.

The effect of organochlorine pesticieds on birds hag
been widely studied by various authors, cspecially in the
United States of America (Robbins, Springer, and Webster,
1951; Genelly and Rudd, 1956; Clawson and Baker, 1959; Cross,
King, and Haynes, 1962; Wurster, Wurster, and Strickland,
19655 Keith, 19665 Atkins and Linder, 1967; Labisky and
Lutz, 1967; Baxter, Linder, and Dahlgren, 1969).

In South Africa Wicse and Basson (1967) concluded from
a study on caged crowned gulnea fowl, Numida meleagris, that
it would be unlikely that a2cute intoxication would result
from blankct treatment with dicldrin at a dosage of 2,64 oz
per morgen. Wiese, Basson, van der Vyver, and van der Merwe
(1969) report significantly higher egg production of crowned
zuinca fowl exposed to higher dieldrin dietary levels. The
greater viability (weight gain and egg production) of the Fl
progeny of these birds was ascribed to a selection (resul-
ting from dicldrin intoxication) for increased vigour.

Dicldrin and related compounds seem to be much more le—
thal to invertebrates and fish than to mammals and birds
(Harrington and Bidlingmayer, 1958; Mecks, 1968).

In order to appreciate £ ecological c¢ffects of pesti-
cides, the ecology of the animals and areas studied should be

© University of Pretoria
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known. In South Africa work on rodent ecology was initially
undertaken mainly in connection with plague (Davis, 1939,
1946a, 1946b, 1948, 1953, 1963a, 1963b, 1964; Davis and
Thomas, 1941; 01liff, 19535 lMeasroch, 1954: Johnston and
O0liff, 1954; Allanson, 1958; Veenstra, 1958; Coectzee, 1965,
1967; Hallett, 1967; De Lioor, 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), Meester 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 general
ecology of wild living rodents occurring on two soil and
vegetation types 11 km SSi of Pongola (27029'5, 31042'E),
in the northern Zululand lowveld, Natal.

The area was studied by means of live trapping from
April 1967 through May 1969. 1In July 1968 it was aerially
sprayed with dieldrin at 83,0 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
the study, are subject to periodic increases in numbers.
Praomys (Mastomys) natalensis 1s a semi-commensal rodent
which plays an important role in the transmission of plague,
Pasturella pestis, from gerbils to man (Davis, 1946a; 1946b;
1948). Recently plague was reported from the Orange Free
State during 1967/68, and from Lesotho at tihne end of 1968,
which coincided with a rodent population outbreak which
started and ceased sporadically at different localities in
South Africa during the period late 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 thern Cape near the Botswana border, tie northern
znd central Orange Free State, and probably extended through
Lesotho to the northeastern Cape Province. It also occurred
in large parts of Natal and probably extended from there
through Swaziland to the Transvaal lowveld (van der Merwec

and Keogh, 1970; Hallett and Keogh, personal comrunication).

© University of Pretoria
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Wilson (1970) reports on & population explosion of
Praomys (Mastomys) natalensis becoming evident in Rhodesig
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 (lMastomys) natalensis and other species captured
which would assist in understanding, and perhaps preventing,
similar outbreaks and the plague epidemics which might

accompany them.

© University of Pretoria
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3. Study ares
3.1 Location

The study area is located on the farm Vergeval 644, dis-
trict Ngotshe, northern Zululand, Natal (figs. 1 and 2), 11 km
SSE of Pongola, at an altitude of approximately 360 m 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 community (see sec-—
tion 3.3. below) the most uniform habitat where grid live trap-
ping would be practical, was selected.

3.2 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 mesan 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 (27026'8, 3204'E; 50 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 (Januvary 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 comparison. The rainfall statistics for the nearby Pongola
settlement (27°23's, 31%37 E; alt. 274 m), available only for
the period 1942 to 1&bUnivesity dfPretvimed up as followss
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Average over nine years: 718,8 mm
Maxs 977,6 mm (1943)
Min: 497,6 mm (1947) (Weather Bureau, 1954).

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 the 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 mm), it becomes appa-
rent that 1968 was an extremely dry year, the nine-year average
rainfall at the Pongola settlement being much higher than the
1968 figures observed on the study area and at the Pongola
Gorge Weather Station. The 1968 rainfall on the study areca,
in fact, was even lower than the minimum of 497,6 mm observed
at the settlement over the nine year period.

From Januvary 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 Socuthern savannah biotic zone of Moreau (Davis,
1962), is composed of two plant communities viz. Acacia tor-
tilis, and A. nigrescens. 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 commu-

nity.
The study area was grazed during the first three wecks 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, Acpyceros melampus, were present on
the area throughout the periocd of the study, although a much
higher population presumably occurred most of the time. Other

ungulates present on the area in low numbers were kudu, Trage-
© University of Pretoria
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laphus strepsiceros, bushbuck, Tragelaphus scriptus, steenbok,

Raphicerus campestris and grey duiker, Sylvicapra grimmia.

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 (A. 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 cm, 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.

3.3.1 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 so0il colour varics
from dark brown to brownish red (table 10). The area is flat
and free of stones with Acacig tortilis and A. karroo the two
most common tree specieg. The trees, shrubs, and grasses recor-
ded from this grid are listed in table 11. The most common
grass was Sporobolus smutsii. In the shade of the acacias,
Panicum maximum and P. deuéfum were, however, the dominant
species. These latter two species were those most damaged by
termites through the winter months,

During April/May 1967 the grass cover was denser that at

any other time during the study period. By the end of August
© University of Pretoria -
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(ie. the end of winter), however, the grass cover had been
severely damaged by harvester termites, more than on any of
the other thrcve grids. During the winter of 1968 (June to
August) much luss termite activity was observed than during

the previous winter.

At the end of the wet scason in April/May 1968, the grass
stand was far less than at the same time during the previous
year. This was due mainly to the much lower rainfall during
ezrly 1968 (table 3).

The vegetation cover during late spring (November) of 1968
is shown in fig. 4. From this 1t can be scen that no new growth
had taken place by the end of the spring. No substantial growth
occurred before good rains fell in March 1969. This was, how-
ever, too late to enable any significant rodent population in-
crease to take place before the termination 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 are depicted in fig. 5. The soil colour is brown-
red (table 10) and the arca is flat and free of stones, with
A, tortilis the most common trecec. The trees, shrubs, and gras-

ses recorded from this grid are listed in table 11.

Panicum maximum end P. deustum werc less common than on

grid P46. Thesc two grass spccies seomed to be favoured by
termites. The most common and less favoured spccies, 3. smut-
sii, remained relatively dinsc even during winter.

During the 1968/69 rainy scason this grid had a relatively
better grass cover than did P46 (scc figs. 4 and 5). The ve-
getation cover on this grid, however, was also poor during late
spring of 1966 (November) and did not improve before March 1969.

3.3.3 Grids P88 and P89

The position of thesc two grids in tho study area is
shown in fig. 3 and described in scction 4.1. They arce situa—

ted on a slightly stogg slope, sloping from west to cast. The
University of Pretoria
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s0il 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 A. nigrescens the most common tree.

Heteropogon contortus and S. smutsii were the most abun-
dant grasses. P. maximum and P. 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 cover (fig.
6) in contrast with the A, tortilis community (figs. 4 and 5),
probably as a result of undergrazing of the A. nigregcens
community, the conspicuous absence of termites or termite

damage, and the soil type.

© University of Pretoria
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4, Material and methods

4.1 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 community and the other
two grids, P88 and P89, in an Acacia nigrescens community. In
each community the most uniform 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 fig.3. ZEach grid was 3,42 ha (four morgen) in
size, Grids P88 and P8S were adjacent tc each other 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
spraying. 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 (fig.7) spaced 13,1 metres (43 feet) apart, 15 rows with
15 trap stations each, and one trap per station, placed hap-
hazardly within a ¥ 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 the low
number of animals captured, grids P88 and P89 were sometimes
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 were serviced early each
morning. Sprung traps were investigated, and any mice caught
were transferrcd from the trap to a large plastic bag (400 to
800 gauge plastic), approximately 375 mm x 250 mm (15 in. x

© University of Pretoria
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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 cach animal at every capture:

1) Species.

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

3) Sex.

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 were averaged for a particular trapping period
to make measurements more accurate.

During all the trapping periods from 21 May,1968 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 Lemnigscomys griselda, which
otherwise had to remain in the traps for a day and a night be-
fore release. Prior to 21 May, 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-
ternoon catches werec @@ Uailersity vhRrsteriaf the following morning.



&
ﬂ UNIVERSITEIT VAN PRETORIA
@, UNIVERSITY OF PRETORIA
et VU

IVE
YUNIBESITHI YA PRETORIA

13

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 dicldrin
(85 percent 1,2,3,4,10, 10-hexachloro-6,7-¢poxy-1,4,42,5,6,7,
8, Ba-octahydro-e¢xo-1,4-endo-5, 8-dimethanonaphthalene, Heod,
and 15 percent related compounds) in a mixture of 70 percent
xylene/styrene polymer and 30 percent Shellsol R, at the rate
of 0,630 litres/hectarc (0,95 pints/morgens 83 g per ha).
A rate of 0,663 1/ha (1,00 pintg/morgen) is cqual to 87,4 g
active material por ha (2,64 oz/morgen). Therefore, slight-
ly less dicldrin 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 om? (37,2
droplpts/inz) (Wiese and Basson, unpublished data).

4.3 Sampling for residue analyscs

At intervals of 10, 14, 20, and 60 days after spray-
ing, small mammals were snap-trapped, and whole carcass
samples taken for gas-chromatographic determination of diel-
drin and photodicldrin (photoisomerization product of diel-
drin) residues. As rodent populations were low at the time,
all the species occuring were not sampled every time.

Three separate grass samples for analysis were taken
from the sprayed areca immediately after spraying and at one,
two, seven, 14, 21, 30, 42, 56, 90, 146, 189, 258, and 380
days after spraying.

The gas-chromatographic method used for analysis is de-
scribed by Wiese, Basson, and van der Merwe (1970).

4.4 Population density

The density for April/May 1967 was estimated by means of
the capture-recapture method described by Davis (1956). This
was adopted because the method of Jolly (1965), which was used
for data from the restOddnivgmsityofR@jorissee below), supplics 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 probablity as aay
other of being caught in the next sample. 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 sample of the total.

4.5 Reproduction

The percentage of scrotal males and pregnant females
per trapping period was calculated and breeding seasons for

the different species were obtained.

4.6 Movements

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
points of capture is measured, and computed for an animal
after the second, third, ......, nth capture.

© University of Pretoria
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Maximum distance between captures (M) was calculated as
follows in the example illustrated in fig. 9

No of captures M in metres (feet)

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

After the 3rd capture 26,2 (86) longest distance between

captures since the first. Therc-
fore, the distance betwecn 1 and 3

After the 4th capture 26,2 (86) distance between 1 and 4
After the 5th capture 29,5 (96,15} 4 to S

After the 6th capture 25,5 (96,15) 4 to 5

After the 7th capture 29,5 (96,15) 4 to 5

After the 8th capture 47,3 (155,03) 7 to 8

After the 9th capture 47,3 (155,03) 7 to 8

The average maximum distance between captures (av. M)
for a number of animals after, for example, the second cap-
ture can be calculated as follows:

Animal number M in metres (feet) after the 2nd capture
1 0 (0)
2 13,1 (43)
3 18,6 (61)
4 26,2 (86)
Total 57,9 (190)

The value of av. M = 57,9 % 4 = 14,5 metres

Maximum distance between captures (M) was calculated for
each animal captured more than once, provided that no more
than half thc captures were in the outcrmost two rows of a grid,
and of these not more than half in the last row. An avcerage
maximum distance between captures (av. M) was thea calculated
for each sc¢x of each specics on each grid after ecach capture.
The av. M for cach specics, sex:and grid was plotted against
the number of captures. Differences in the av. M between the
species, sexes and grids were tested by means of the Mann
Whitney - U test.

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

mally distributed data) is used to determine whether two inde-
© University of Pretoria
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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' = NqN, + N, (N2 + 1) - R,

2
U= NlNZ - U’

where N1 number of cases in smaller sample

N, number of cases in larger sample

R

> 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 valucs (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
November; svminer included December, January, and Februarys
autumn included March, April, and May; and winter included June,
July, and August. The differences between mean values for the
two sexes and diffcrent seasons were tested for significance by

means of the t-test.

S = /:L g( Xi - ;()2
/N-1 %
N i=1

S = standard deviation

N = sample size

X = mean of parameter

N

2 = sum overall data (x1 t0 XN)
i=1

© University of Pretoria
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2 =%
:_‘_'—.?_.____._ ’
sf 5°
2
nl 1’12

t = t-value

il = mean of first parsmcter

iQ = mean of sccond parametor

2 . ) -
Sl = variance of Xy
2 = variance of X
w2 cllilioe 2

ny = sample size of first parameter

sample size of sccond paramcter

4.8 Population structurc

The relative frequency of animals of different body mass
during the four seasong of the year was used to divide the
population into different age classes.

The sex structure of the different spccies for each sea-

son and grid was determined.

Thesc ratios were tested by means of the X°—test (Siegel,
1956) for a 1:1 ratio.

2 K N
X -5 G-
Oi = observed number of cascs in ith category

]

expected numbcer of cascs in ith category

sum over all (K) categories (two in the case of sex ra-
1 tios).

£
P/(N "
i

-
I

4.9 Eghgyiour

Behaviour of the specics encountered were noted,during

trapping, handling and releasc.
© University of Pretoria
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5. Results and discussion

5.1 Population densities

The rodent population density on each of the four grids
is illustrated in figs. 10 to 19. The numbers of animsls of
each species and sex captured, the number of first captures,
and the total number captured during each trapping period,
appear in tables 4 to 7.

5.1.1 Comparison of population densities on the four gridg

Throughout the study the A. nigrescens community {see

section 3.3) usuelly had a denser grass cover than did the
A. tortilis community, especially during drier periods. It
is surprising, 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. tortilis
community. During the rainy season the new growth in fhe
A. tortilis community was better than in the A. nigrescens
community. Dead grass was always present in the latter but
never in the former, suggesting undergrazing in the A. nigres-

cens community.

5.1.1.1 Total rodent population

During April/May 1967 grids P88, P89 and P46 supported
the largest rcdent population per grid observed at any time
during the study, consisting mostly (52% and more) of P.(M.)
natalensis. Grid P50 was not trapped during this period.

Grid P46 supported the largest population: 153 P.(M.) natalen-
sis, 18 S. campestris, and 6 Lemniscomys griselda. Grid P88
supported 17 EO(MG) natalensis, 3 ®. campestris, 2 L. griselda,
1 Leggada minutoides, and 3 4. chrysophilus, while grid P89
supported 13 P.(M.) natalensis, 1 S. campestris, 2 Steatomys
pratensis, 3 Lemniscomys griselda and 6 Leggada minutoides.

This high rodent population during the late autumn of 1967
coincided with a rodent population outbreak observed through
large parts of Southern Africa, extending from late 1966 to
early 1969 in some localities (Van der Merwe and Keogh, 1970).

© University of Pretoria
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After autumn 1967, there 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 (figs. 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/May 1968. 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 %o three in
November 1968, followed by an increase to eight in February
and 12 in May 1969, the latter consisting mostly of S. campestris.

On grid P46 (fig. 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
1968, 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 sprayingy
made a meaningful post-spraying evaluation of population struc-
ture impossible. According to Veenstra (1958) P.(l.) natalensis
is found in association with other rodents (Rattus, Tatera, lNus.and
Rhabdomys) when abundant food is available, but when competi-
tion leads to food scarcity it gives way. In domestic habi-
tats where Rattus or Mus musculus have established themselves
P.(M.) natalensis seem to be driven away (Shortridge, 1934 ci-

ting Hewitt, 1918 and(é%%%@mhy8P§@RMaand Neal (1966) report-
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the same phenomenon, that is after the introduction of Rattus
rattus in Uganda, P.(#.) natalensis was driven from its do-

mestic habitat (native huts).

On both grids P5C (fig. 14) and P46 (fig. 18) S. campes-
tris experienced a relatively large increase in numbers du-—
ring the period January/February to early May 1968, before
P.(¥.) natalensis started to decline (see bvelow). 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 error.

Relatively higher numbers of $. campestris and L. grisel-
da were observed during times of lower gquo) natalensis po-
pulations. The total population on grid P50 comprised from
August 1967 to February 1968 (the time of a P.(l}.) natalensis
high) on the average 60% P.(M.) natalensis, 19% S. campestris,
and 12% L. griselda of the 135 animals captured. Other species
captured comprised the remaining 9% of the animals captured.
During the subsequent periocd, towards late July 1968 (time of
relative high 5. campestris and L, griselda numbers) P.(M.)
natalensis averaged 13% of the 110 animals captured, S. cam-—
pestris 45%, and L. griselda 41% (table 6; fig. 20). During
the following period, towards terminatiocn of the study in May
(¥.) natalensis, 757

1969, the animals captured comprised 16%

)
/

o

P
S. campestris, and 3% L. griselda (fig. 20
P

.(M.) natalensis com-

During April/May 1967, on grid P46,
prised 86% of the 177 animals captured, S. campestrig 10%, and
L. griselda 3. From September 1967 to February 1968 P.(I.)

natalensis comprised on the average 67% of the 219 animals cap-~

tured, S. campestris 134, and L. griselda 15.. During the sub-
- - L
sequent period, towaris late July 1968 (time of reiatlve;hlgh

S. campestris and L. griselda numbers), P.(I.) natalensis ave-
raged 28#% of 163 animals captured, 5. campestris 44% and L. gri-
selda 22%. The trapping pericds from July 1968 to Nay 19469

i

yielded 20% P.(1M.) natalensis, 64% $. campestris, and 9% L. zri-
selda (table 7; fig. 21). These lower P.{li.) natalensis

numbers coincided with times of extreme food scarcity. During
the autumn (April/May) of 1867 when the habitat was good, with
abundant food, P.(M.) natalensis numbers were high while 3. cam-—

pestris and L. griseddmivewit) oF Prefitriae relutively low. During thne
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autumn of 1968 and 1969 5. campestris was present in rela-
tivily high numbers, coinciding with a time of food scarcity.

In spite of the fact that P.( M.) natalensis is a very

successful rodent in terms of reproduction and distribution,
the present data scem to favour the nypothesis that P.( N.)
natalensis gives way during times of food scarcity in autumn

and winter.

5.1.1.2 Praomys (Mastomys) natalinsis

Cn grid P88 (fig. 10) and grid P89 (fig. 11) P.( M)
natalensis declined from 17 and 13 individuals per srid
respectively in April 1967, through the winter of 1967 and
swmmer of 1967/68 to a low in December 1967 on grid P88,
and in April 1968 on grid P89, when only one animal was captured
on each grid. Thereafter numbers remained low until the end
of the study.

Praomys (M.) natalensis numbers on grid P50 (fig.
13) decreased from a peak (19 aninals) in the beginning of
December 1967, to nine in January and three in April 1968.
It then remained at that low level until termination of

the study.

On grid P46 the 1967/68 Eu( Ec) natalensis summer peak
extended from Decembor 1967 to February 1968 (fig. 17). The
population dccreased from 153 animals in May/June 1967 to
21 in Novimber, then increased to 31 in December 1967,
stayed at this level until February 1968 and thercafter,
declined to two towards ecarly Junc 1968. It remained at
that low level until termination of the stuay.

The other specics on both _rids P50 and P46 did not de-
cline during this p.riod but in fact increascd in numbers
(see section 5.1.1.1 above, and 5.1.1.3 and 5.1.1.4 bclow),

5.1.1.3 Saccostomus campestris

While barecly present on grids P88 (fig. 10) and P89 (fig.
11) from Scptemboer to December 1967, S. campestris increased
on both to a small peak (six animals) in February 1968. It
disappearcd from buth grids prior to spraying in July 1968.
On grid P88, which wag Sﬁrd cd thig specics appeared again

iversity df Preforia
in July, just after spraylng, but ncver more than one at a
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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 11 in May 1969. This shows a relatively lar-
ge increase in the number of S. campestris compared to P.(M.)
natalensis 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.(M.) natalensis du-
ring all the trapping periods from April 1968 until the end of
the study in May 1969, except during July 1968 when they were
equal (one each) and November 1968 when there were no S. cam~
pestris against three P.(M.) natalensis 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 increazse to 10 was observed. It thereafter ine
creased further towards April/May (18 to 24 animals). After
this peak it declined steadily to zero in November and did not
reappear before April/May 1969, when 16 animals were estimated
to be present. The total number of S. campestris caeptured on
this grid exceeded that of P.(M.) natalensis from April 1968
to late July 1968, except during early June when one S. campcs-
tris was observed against twe P.(M.) natalensis (table 7).

During a period of relatively low rodent numbers, S. cam-—
estrigsy, secmed, therefore, to comprise the largest proportion
of the population. A relative much higher S. campestris popu=—
lation was present on grid P46 during February to May 1968, and

during April/May 1969 than during April/May 1967, when total
numbers (all species) were much higher. Grid P50 was not trap-
ped during March to April 1967. During February to May 1968
and during the same time in 1969 relstively high numbers of

S. campestris prevailed.

© University of Pretoria
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5.1.1.4 Lemniscomys grisclda

Lemniscomys griselda numboers on gric P88 (fig. 10) and
grid P89 (fig. 11) stayed consistvently low and no clear
trend could be discerncd.

On grid P50 the numbers (fig. 15) excecded those of the
other specicvs from just prior to spraying until just after-
wards (early June to l.te July 1968), when they fluctuated be-
tween sceven and 14. During this time the population (63 ani-
mals) consisted of approximately 564 L. gris.lda, 29 S. cam-
pestris and 10« P.( M.) natalensis (fig. 20). Thoreafter—~—

numbers of L. grisclda declined sharply to zero in November

1968 and remained so wietil the termination of the study.

On grid P46 a L. griselda peak (nine animals) was obser-
ved during late May 1968 (fig. 19). At the time of spraying
@ July, 1968) on grid P50 and P88, th. population on grid P46
nad already declined to four and subscquently declined more

slowly to zero in Fcbruary 1969. Loumniscomys srisclda was

more abundant than P.( M.) natal.nsis and S. campestris from
late May to late July 1968, comprising 39% of 75 rodents cap-
turced during that time, with P.( L.) natalensis comprising only
127 and S. campcstris 37% (fig. 21). Therefore, from ecarly

i

June to late July L. grisclda populations on grids P50 and P46
ceXceceded those of both g,( M ) natalensis and S. campestris.

5.1.1.5 0ther species

Acthomys chrysophilus, Leggada minuteides, and Steatomys
pratensis were very infrequently present on grid P88 (fig. 10;
table 4). Grid P8S (fig. 11; table 5), also supported low
numbers of these specices. During May and Scptember 1967,

however, 2 reliatively high number of L. minutuides (three

to six animals) was present on this grid.

Legada minutcides and 3. pratensis appeared sporadical-
ly on grid P50 (fig. 15; table 6). One COtomys angoniensis was
carturcd on this grid, but A. chryscophilus was ncver oObserved.
e v vt— ———

Stuztomys pratensis was never capturcd on grid P46 while L. mi~

nutcides secmed 0 be present more regularly here than on grid
T50. Aethomys chrysophilus was recorded on grid P46 during
February 1968 and Arril 1969, while T. brantsi was recorded from

© University of Pretoria
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this grid during February and May 1969 (table 7).

5.1.2 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 consequently poor habitat (se¢ section 3).
This resulted in low rodent populations just prior to and es-
pecially after the time of spraying, on both control and spray-
cd grids.

After the P.(M.) natalensis population declined in Decem-—
ber 1967 (i.e., before spraying) on grid P88 (sprayed) and P89
(control), B.(Mo) natalensis never again increased on these two
grids to such a level as t0 supply either positive or negative
evidence regarding the effect of spraying (figs. 10 and 11).

On grid P46 (control) the populationg declined from its peak in
December 1967 to zero in early July 1968 (the week of spraying),
and thereafter stayed at a low level until the termination of
the study (figs. 16 to 19). The number on grid P50 (sprayed),
after its highest peak in October 1967, declined progressively
to an extreme low Jjust prior to spraying and thereafter showed
no increase above this level. Again there is no evidence of a

differential decline in numbers which could be sscribed to

spraying (figs. 12 to 15).

This decline in gg(yn) natalensis numbers must therefore
be ascribed to low rainfall and poor habitat as both spraycd
and control grids declined to a similar extent.

On grid P88 (fig. 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 thercafter staycd at an extre-
mely low level. On the control grid P89, S. campestris did
not appear again bcfore May 1969. After a population peak in
April 1968, the S. campestris population on grid P46 (controls
fig. 18) deccreased towards early July (the time of spraying).
Thereafter it stayed low until a substantial increase occur-
red in May 1969. The population on grid P50 (spraycd; fig. 14)
also showed a peak in April 1968, declined to a low in early

© University of Pretoria




&
W UNIVERSITEIT VAN PRETORIA
@, UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

e
7

July ((vet aofter spraying), and thereafter stayed low until

(9 v s

a2 similar increase as on grid P46 was obscrved in May 1969.

Lernisconys grisclds numbers on grids P88 (fig. 10) and
P89 (fig. 11) stayed low and no clear trend was apparent. Du-—
ring late May 1968 a peak was observed on grid P46 (fig. 19).
At the time of spraying the population had, however, already
declined and therecafter declined still further to zero in Febru-
ary 1969. Grid P50 (sprayed; fig. 15) supported a high popula-
tion from ecarly 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 decline until after spraying, this was not
evident on grid P46 (control), where a decline was alrecady ob-

scrved prior to spraying.

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

Although the 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 appliced had no visible influence on rodent popula-—
tion densities. The only possible exception is the suggestion
that spraying might have influenced numbers of Lemniscomys gri-

selda on grid P50.

© University of Pretoria
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5.2 Residuc analysis

Dlcldrin and photodicldrin rosiducs (mean of throc
samples) found on the grass immedistoly after gpraying and at
1, 2, 7, 21, 30, 42, 56, 90, 146, 189, 258 and 380 days aftor
spraying arc shown in table 12 (Wiesc and Basson, unpublishcd
data). Thesc data corrcspond closely with those of Wiese,
Basson, and van der Morwe (1970) for veld trcated at the same
d

(@)

SAZC,

Tmmediatily after spraying 15,08 ppm di.ldrin wore pre-
sent on the grass and it thereafter declined to 4,34 ppm
after seven days and 1,00 ppm after 30 days, while photo-
dicldrin (photoisomcerization product of diclurin) increased
‘rom 0,12 ppm immediately after .praying to 2 peak of 8,37
pip 14 days after spraying and thorcaft.r declinod tob4 Trm

J

&

80 days after syraying. No ditectable amount of cither dieldrin

or photodicldrin was prusent 380 days after spraying.

Diclurin and photudiclo.in residues (in ppm) obtained
irom wholoe small mammal carcasscs, arc shown in table 13.
The saxmples were obtained 10, 16, 20, and 60 days after
syraying. As the rodent numbers wore low, not all specices
were sampled on wach oocasion.  Samples were oObtainced only

irom Saccoustomus camocstris, L. grisclda and Crocidura hirtsa.

Temniscomys grisclda carcasscs (10, 20, and 60 days aft.r
spraying) and 5. campestris (16 days aftor spraying) showced
viery low rusiducs (< 1,0 ppm), while onc shrew, C. hirta

collected 60 days after spraying, showed 4,660 ppm diclu.in,

and 0,206 ppm photodicldrin. This is an cxtromely high
residuc when comp@red with levels found in wothers at
intervals of 30, 65, and 90 days after spraying, and in oxen
30 and 90 days aftor spraying (tables 14 and 15) during a
similar cxporiment in the Lydenburg district (Vicese, Basson,
and van dor ¥erwe, 1970).

Unpublished datae indicste that Tat.ra leuccgastoer males

receiving 100 ppm dicldrin consistently in thedir dict lived
up to 48 days aftcer onsct of exposurc.
The present data, however, arce too mcagre for any

meaningful conclusions to be reachced.
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5.3 Reproduction

5.3.1 Breeding secson

The study covered two complete brecding seasons viz. 1967/
68 and 1968/69, as well as the end (4April/May) of the 1966/67
breeding season. Reproductive activity was observed only in
P.( M.) natalensis, S. campestris, and I. griselda.

5.3.1.1 Przomys (Mastomys) natalensis

Breeding data for grids P88 and P8S were combined because
of the small samples obtained from each (table 16), At the
end of the 1966/67 breeding season (during April/May 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 (69% of 29 females
pregnant and 627 of 34 males scrotal), there was none in the
1968/69 season.

The breseding 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 females amongst three captured and only
one scrotal masle (collected in November 1968) of twc captured,

were observed.

Reproduction, especially amongst the femsles, 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 early May 1968 65% of 110 males observed were scro-
tal. No pregnant P.( ¥ ) natalensis females were observed on
grids P46 and P50 during the 1968/69 season. Scrotal males
were observed on both but in very low numbers (see above)

(grid P46: onc male observed during September 1968 not
scrotal; one scrotal male of two observed in November 1968;

and two scrotal males in I bruary 196¢).

When the dsta for the four grids are combined the obser-
ved breeding season for females was from Septewber to February
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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 scason/
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 scason/beginning of dry scasons
autumn in southern hemisphere). Pirlot (1954) found breeding
in Katanga also to be at its higﬁggp during the autumn months.
In Uganda during the period June to July 1958, 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 P.( M.) nata-
lensis in the Roodepoort area near Johannesburg, reports breed-
ing to be continuous through the spring and summer, reaching a
peak in autumn (March to May; end of wet season/boginning 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 cause (sce 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.

© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

(021;:

29

On grid P50 (sprayed; tzble 17) pregnant females were
observed in October 1967 (one of two anim2ls), February 1968
(one of four animals) and May 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) were present on grid P50 from August 1967 to early
May 1968, and from August 1968 to May 1969 (94% of 16 animals
observed). Scrotal males were present on grid P46 from Octo-
ber 1967 to June 1968 (50% of 52 observed), in September 1968
(one of one), and during April/May 1969 (70% of 20 animals ob-
served).

“nen the breeding data from all four grids are combined,
the observed breeding scason for males was from late August
to June while females had a breeding season extending from
Cctober to February

A pregnant fems. 7. campestris was observed in Uganda

during November (Delany " Neal, 1966).

5.3.1.3 Lemnigcomys griselda

On grids P88 and P8Y (table 16) scrotal males 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 three animals
observed).

Grid P50 (sprayed; table 17) supported breecding males and
females prior to spraying but not afterwards (males: September
1967, the only one captured being scrotal; February to May
1968, all four animals captured scrotal; females: September
19€7, all four females captured pregnant; and January
1968, the only female captured pregnant). No pregnant
ferales 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).

When the data for the four grids are combined the obser-
ved breeding season for femsles was from September to February

and for males from September to Hay.
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The reproductive data obtained from the present study
were too meagre to allow any conclusions concerning the
effect of dieldrin coverééraying on tne reproductive acti-
vity of the animals present in the arca.

5.3.1.4 Effect of rainfall on breeding

Because of the below average rainfall during the study
period and the possible effect of this on tue vegetation,
the observed brecding scasons for the differunt species might
be somewhat aberrant.

Reynolds (1960) reports two peaks of breeding in Merriam's
Kangaroo rat, Dipodomys merriami, corresponding 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 stimulating e¢ffect upon breeding activity, and

that the ocstrous cycle of Microtus guentneri scems to be

associated with a gonadotroéﬁc factor found in fresh green
plant material which is responsible for increased ovulation.

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 corrcspond to in-

creased growth of vegetation in the spring and autumn.

Stodart and Myers (1966) report green vegetation to be
of importance to the maintenance of reproduction in the
Australian wild ravbit. The same phenomenon has been ob-
served in North American rabbits (Ingles, 1941; Fitch, 1947:
Mossman, 1955; Bothma, 1969).

Bothma (1969) reports the onset of the cottontail
breeding season to be closely correlated with the initayl
break in drought. Newsome (1966) reports this reaction to
rainfall in the red Kangaroo Negaleia rufus, while Poole
(1960) and Myers and Poole (1962) report it in the Austra-
lian rabbit. This response was attributcd to estrogens in

the growing tips of sprouting vegetation. Therefore the
gonadotrophic factor mentioned by Bodenhceimer and Sulman

(1946) might be estrogen.
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According to Measroch (1954) many animals from cquato-
rial regions lack scasonal brceding periodicity. The results
obtalned by variocus workers (Brambell and Davis, 1941; Meas-
roch, 1954; Pirlot, 19545 Allanson, 1958: Chapman et al.,
19595 Delany, 1964a and 1864b; Coetzee, 1965 and 1967; Die-
terlen, 1967; Delany and Neal, 1966 and 1969:; and unpublished
data), however, indicate that many scecies of small rodents
have a restricted breeding scason, in tropical and soutincrn

Africa corrcsponding more or less with the rainy scason.

The appearance of green vegetation in thie present study
arca was inhibited by the low rainfall prevailing during
the period, and this might have resulted in reduced or de-

layed brecding activity.

During normal rainfall ycars on tic study area, Praomys

(M.) natalensis, S. campestris, and L. grisclda brecding

scason is expected to be from tie onsct of good spring rains
until after the ¢nd of autumn rains.
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5.4 Movements

5.4.1 Meximum distance between captures

If animals are captured repeatedly, the maximum distance
between captures (M) can be measured after the second, third,
cecoog nth capture for each animal. If the number of captures
is placed on the abscissa of a graph, and the average length
of M (av. M) for a number of animals on the ordinate, a curve
can be plotted to illustrate the manner in which av. M in-
creases with successive captures. It can be assumed that in-
dividual animals have stable mc¢vement patterns if the curve
becomes asymptotic, thus approaching the limits of their move-
ments (Stickel, 1954). If, however, the curve continues 10
rise, these aniunals are progressively occupying new areas.

The av. M curves of two populations will consistently differ
if the one population has distinctly lirger 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, 1662). The same limitation is, however, evident

for other areal methods of calculating home range.

Trap spacing also seems to influence av. M values. Brant
(1962) found thuat differences in trap spacing resulted in
significant differences in the values of av. I obtained.

The Mann Whitney U-test was used for comparing av. M be-
tween the different grids, species and sexes. Where two or
more observaticns per animal were available the data were
used for calculating av. i values.

The average maximum distance travelled by P.( If.) natalen-
sis between captures after the 2nd7 3rd, ceeo oy ntil captures
is illustrated in fig. 22A and B (all grids combined, and
grid P50), fig. 23A and B (grids P46, and P8B+P69), and in tablc
19. Comparable data on S. campestris are illuscrated in fig.
24A to D and table 20, on Lemniscomys griselda in fig. 25A to
D and table 21, and on Leggada minutoides in table 22.
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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 (Nl = 16, N, = 19, U, = 92, U = 92;
p<0,05), on grid P46 (N = 15, N, = 19, U, = 75, U = 64; p <
0,02), and on grid P50 (N; = 10, N, = 11, U_ = 22, U = 12,5;
p «0,02), but not on grids P88 + P89 (Ny = 13, N, = 15, U =
64, U = 82), where no significant difference 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 exceeded that for grid P46 (N1 =15, N, = 19, U, =
55, U = 54), and grid P50 (N, = 10, N, =15, U, =21, U =
17) significantly (p< 0,002). The av. M values of sexes com-
bined on grids P88 + P89 exceeded those for grid P46 (Nl =

18, N, = 19, U, = 94, U = 79; p=<0,02).

Grids P88 and P89, situated in the A. nigrescens commni-
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 t0 occupy more fixed
areas. On grids P88 + P89, where the small sample size makes
a meaningfull conclusion difficult, this seems not to navce

been the case.

5.4.1.2 Saccostomus campestris

Average M values of the two sexes did not differ signi-
ficantly from one another on any of the grids, or on all grids
combined. No significant differences in av. I, of sexes
both separated and combined, were observed between any of

the grids.

Average M of S. campestris males (N1 =13, N, = 16, U =
36,5), and of sexes combined (Nl = 16, N, = 20, Uy =
82,5) on all grids combined were exceeded significant-

51, U
87, U
ly (p< 0,02) by comparable values of P.(M.) natalensis. The

av. M of Leggada minutoides also exceeded that of S. campes-—
tris significantly (Ne®©nfverdty of Pidoridy = 65 U = 35 p<0,002).

I
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Average M curves (fig. 24A-D; table 20) tended to reach
a plateau, suggesting that the¢ animals did not continually

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

5.4.1.3 Lemniscomys griselda

Average i values of males on grid P46 (Nl =5, N, = 10,

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

k 1
Ny, =14, U, =25, U = 24; p<0,002) exceeded tuose of females
significantly.

The male av. M values for grid P46 (Nl =5, Ny =11, U =

Ty, U = 5) exceeded those for grid P5C significantly (p< 0,02),

Average M values of females did not difier significant-
oeel
ly from each other cn the different grids, nor, the values
for the sexes combined on the different grids. The number

of observations, however, was very small in most cases.

Average I of 1. griselda (sexes both separated and com-
bined) was significantly exceeded by that of P.( L.) nata-
lensis (males: N, = 14, N, = 16, U, = = 56, U= 53, p<0,02;
females: N1 = 12, N2 = 19, U = 4C, = 34, p «0,002;
sexes combined: Ny = 20, N, = 22, Z = -3,711, p <0,001).

Average M values of S. campestris and L. griselda did
not differ significantly. Leggada minutcides av. M values
exceeded those of Lemnisconys griselda highly significantly
(Z = -3,669, p«0,001).

The av. M curves of beth male and female L. griselda
(fig. 25A to D: 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. M values of Leggada minutoides (table 22) exceeded

those of Lemniscomys griselda (N1 =6, N, =22, Z = -3,669;
p<0,001) and S. campestris (Nl =6, Ny =14, U, =6, U= 3
p<0,002), significantly and those of T.( M.) natalensis

= =20, U_=2 non-significantly (p>» 0,05).
(N =6, 1 Tk C)Ugwemnyofaemna & ’
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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 bl 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 z 7,8 mm)
exceeded that of the males (181,2 £ 7,8 mm) (t= 0,057, 4f 52),
although not significantly. During spring and summer male
means bxceeded those of females significantly (spring:
t= 2,831, d4f 168, p<0,01l; 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 X 2,2 mm) highly significantly
(t= 3,242, df 363, p<0,01l; table 25; fig 27).

5.5.1.2 Head and body length

Summer mean head and body length of males (111,4 %
2,0 mm), females (103,9 : 1,6 mm), and sexes combined (108,0 =
1,3 mm).exceeded those for all other seasons highly significant-
ly (fig. 28 5-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 (90,6 < 3,8 mm),
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 % 0,9 mm; summer: 103,9 Z 1,6 mu) hignhly
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significantly (p <0,01; spring: t= 3,879, 4f 1585 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 fewales (94,8
21,0 mm) highly significantly (t= 3,438, af 363, p<0,01;

table 25).

Delany and Neal (1966) found mean head and body
length in Uganda to be 122,8 mm (N= 57; range: 90 mm to 154
mm) and female mean to be 125,1 mm (N= 53; range: 95 mm to
148 mm). Head and body length means of Uganda P.(¥.) nata-
lensis exceeded those of Pongola during all seasons by 12 mnm
to 32 mm in the case of males, and by 21 mm to 37 mm in the
case of females.

In the Congo (Kivu lake area) P.(M.) 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

Summer 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 a 3,0 mm) showed the lowest mean during
autumn, while for females the mean was lowest during winter
(86,6 £ 2,1 mm). Autumn mean tail length of males and sexes
combined was also significantly lower than the spring mean
(males: t= 2,302, 4f 122, p<0,05); sexes combined: t= 2,710,
af 212, p <0,01).

Female mean tail length (91,1 = 4,3 mm) 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, 4af 133, p <0,05) and winter (t= 3,071, df 14,
p<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 femzles (97,7 < 1,3 mm)

highly significantly (t= 2,917, 4f 363, p< 0,01; table 25).
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Male mean tail length of P.(M.) natalcnsis in Uganda
(Delany and Neal, 1966) was 112,3 mm (N= 57; range: 88 mm to
150 mm) and in females 114,0 mm (N=52: range: 95 mm to 135
mm). Uganda P.(M.) natalensis tail length means exceeded

those of the present during all seasons by 3 mm to 21 mm in
males and by 11 mm to 27 mm in females.

In the Kivu lake arca (Congo), Dieterlen (1967) found
tail length to range between 95 mm and 130 mm. He also ob-
served that head and body length exceeded tail length by an
average of 20 mm. In the present study tail length ranged
from 40 mm to 150 mm (x = 100,3 mm).

5.5.1.4 Body Mass

Summer mean mass of sexes combined (38,3 £ 0,9 g),
males (41,8 £ 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 observed 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, 4f 52). During spring
(t= 4,532, af 158, p< 0,01) and summer (t= 4,236, 4f 133,
p< 0,01) male mean body mass exceeded that of females highly
significantly. Male mean body mass for all seasons combined
(32,5 £ 0,6 g) exceeded that of females (27,9 0,7 g)
highly significa.tly (t= 4,844, df 363, p<0,01l; table 25).

Mean body mass of EQ(M.) ngtalensis in Uganda accor-
ding to Delany and Neal (1966) was 48,0 g (N= 325 range:
23 g to 70 g) in males, and 44,6 g (N=34; range: 20 g to
60 g) in females. In contrast with head and body length and
tail length the mean mass was slightly higher than that of
females. In Uganda material, body mass means exceeded those
of the present by 6 g to 25 g in males and by 11 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)., 1In
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 lawest 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 feo—
males highly significfighly, in all the parameters.

5.5.1.5 Body mass rc<lationship between the Pongola and

Rooder "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 ks 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 h 1,2 g; females:
34,2 £ 1,4 g; both sexes: 38,3 £ 0,9 g) (fig. 30; tables 23
and 29).

The Roodepoort summer male mean body mass exceeded that for

autumn (t= 4,329, 4df 565, p< 0,01l) and winter significantly
(t= 3,747, 4f 1197, p<0,01; table 30) but not that of spring
(t= 1,821, 4f 199). The Pongola summer male mean body mass
exceeded thét 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

© University of Pretoria
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the sumner mean (table 28). The lowest mean body mass of
m:les was observed during the sutumn at both localities.

In the Roodepoort arca male mean body muss during all otaer
seasons exXcecded that for autumn highly significantly (table
30), while only the summer mean was significantly higher

(t= 6,480, df 98, p «0,01) than the autumn mcan in the Pongols
area (table 28).

At both localities autumn mean body mass of females
exceceded that of males, but significantly only at Roodepoort
(t= 5,026, af 1167, p« 0,01). Mecan body mass of Roudepoort
males exceveded that of females significantly during spring
and winter while at Pongola, malc mean mass excecded that
of femalis significaantly during summer and spring (tables
25, 29, and 31). In contrast witn Pongola matcrial, Roode-
poort male¢ mean boedy maés for all seasons combined (23,7 z
0,30 g) did not differ Irom that of females (23,7 = 0,2 g;
t= 0,030, df 4097, p~> 0,75; tablcs 29 and 31).

Mean body mass of Roodepoort males, females and scxes
combined during siyring exceeded comparablc Pongola values
significantly, while for all seasons combined the Pongola
mean body mass of males (t= 13,414, 4f 2122), females
(ts 5,590, af 2338),-and sexes combined (b= 13,172, df 4462)
excceded those for Roodepoort highly significantly (p< 0,01
table3?).

5.5.1.6 Relationsrip between head and body longth and tail

lcngth

During summ.r and autumn, mean head and body length and
mean tail longth (table 23; figs. 28 and 29) were more or less
equal regardless of sex (for t-values see table 33). During
spring, however, mean tail loingth excecded head and body length
highly significantly (malcs: t= 5,045, af 192; females: t=
4,695, df 124; both sexcs: t= 6,761, df 318; p <0,01). No
statistically significant ¢ifference was obscrved during win-
ter. The seasonal ratio between mean head and body length
and tail length did not deviate significantly from 1:1 (tablc

34). Mean tail length for all scasons combined cxceeded
mean head and body length (males: t= 2,120, df 404,
p4 0,055 females: t= 1,829, d4f 322, p> 0,05; both sexes: 1=
2,750, af 728, p‘<o,gzqnwemhyofMemﬂa
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In contrast, Dicterlen (1967) found P.(}.) netalensis
head and body length to excecd tail lungth in the Congo with
an avirage of 20 mm. In Uganda, head and body length also
tended to exceod tail length (Delany and Neal, 1966).

When compared with data from Coctuzee (1967: fig. 2) it sccoms
that in Pongola material, animals with long tails were more
frequent (fig. 31 A-D). Coetzeo (1667) seldom found tail
length to be longer than 110 mm, while this was common in

Pongola specimens during all scasons except winter, when only
a small sample was available. Animals with greater head and
body length were more frequent in material from the Congo,
Uganda, and Roodepoort (Transvaal) than in the present study.
The Pongola material seldom included animals with head and
body length cxceeding 120 mm, while in the other areas this
was frequently the casc. The largest number of Pongola ani-
mals with head and body length above 120 mm was oObserved du-

ring the summer.

It scems, therefore, that P.(M.) natalensis from the

Pongola arca have relatively longer tails than do those from
the Congo, Uganda and Transvaal, but that thcey are swaller

in total length.

As Chapman et al. (1959) uscd the anus to tail tip method
of measuring tail length, these lengths would be relatively
shorter and hcad and body lengtis relatively longer than
the measurwments obtained by the vertebral method. Therefore,
no dirccet comparison between tic present data and thosc of
Chapman ¢t al. (13959) is possible.

Coectzee (1967) states that the tails of very small and
larger animals are rcla:tively shorter than those of animals
of intcrmediate size (weaned to subadults), of which a consi-
derable number had tails longer than head and body lengtii.

He concluded that the tail und.rgoes a rapid clongation in
the subadult stage, followed by a periocd of rclatively
slower growth in relation to head and bedy length.

The present data (fig. 31 A-D) show that most smallcr
animals (juveniles: with both tail length, and head and body
length <80 mm), had tails shorter than or equal to head and
body length. In animals of intermediste sizc (subauults:
both tail, and hcadcudiverRily oftPietria € 100 mm), tails were longel
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than 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, therefore, unlike the Roodepoort
population, the rapid elongation of the tail in subadults
was sustained (except possible during summcer), and not re-~
versed by relative more rapid growth of the head and body
length in adults.

5.5.2 Saccostomus campestris

The mean, standard deviation, and standard error of
total length, head and boudy length, tail length, and body
mass for each seasun (sexes both separated and combined)
are illustrated in figs. 32 to 37 (4-D) and given with
range and sample size in table 35.

The highest mean total leigth of both males (182,8 =
4,8 mm) and fem.les (172,8 £ 5,9 mm) was observed 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 b 5,9 mm) exceeded only the autumn mean (15§,l s 1,9
mm) significantly (table 36). The lowest mean of males
(153,1 t 3,9 mm) was observed in sumcer, and was exceeded sig-
nificantly by those for all other seasons except wint.r. In
females (159,11 r 1,9 mm) the lowest mean was observed in the
autumn, but was excceded significantly only by tiie spring
pean (t= 2,207, 4f 67, p<0,05). In bouth sexes & decrease
in total length from spring to summer was observed. During
summer (t= 2,567, df 60, p £0,05) and winter (t= 0,079, df
34, p>» 0,05) the femzle mean total length exceeded that of
males, while the autumn male mean (167,9 1,8 mm) excecded
that of fem«les (159,1 it 1,9 mm) highly significantly (t=
3,393, 4f 133, p< 0,01). The male mean total length for
2ll seusons combined was 164,7 z 1,5 mr ana the female mean
was 162,3 £ 1,4 mm (t= 1,149, af 257, p »0,05; table 37).

The trend in mean head and body length during the diffe-
rent seasons was much the same as that for total length (table
38). Summer was the only season in which femsle mean head and

4 +
bedy length (114,2 © Opivemsity ofPreerided that of males (107,0 -
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2,9 mm), although not significantly (4= 1,898, df 60: table
37). Autumn was the only scason in which the male moen
(114,5 2 1,3 mn) cxcocded the fomale mean (109,4 = 1,4 mm)
highly significantly (t= 2,714, af 133, p£ 0,01y tablc 37).
The male mcan head and body length for 2ll secasons combincd
was 113,6 = 1,1 mm and for femalcs it was 111,8 £ 1,0 mm
(t= 1,194, af 257, p70,05).

A malc mean head and body lingth of 116,0 mm (N= 4;
rangc: 94 mm to 130 mm) and female mean of 144,9 mm (¥= 7g
range: 127 mm to 157 mm) worc obscrved in Uganda (Delany and
Neal, 1966). Thesce small sample sizes might have given
aberrant valucs for the means.

The trend in mean tail length through the secasons of
males and sexes combincdy was the suame as thosc of total
length and head and body length (tables 35 and 39). Winter
fcuale mean tail longth, however, was lower than that for
autumn, in contrast with the other two paramctours in which
winter mcians woere higher. During swaw.r (t= 3,282, df 60,
p<0,01) and wintecr (t= 0,671, af 34, p>0,05) fomalc means
excecded these of males. Male mean tail lingth exceeded
that of fomalis highly significantly during the sutumn
(t= 2,719, df 133, p<0,01ls table 37). Malc mean tail
length for 211 scasons combinced was 51,1 z 0,6 mm and in

females it was 50,4 = 0,5 mm (t= 0,814, 4f 257, p.>0,05).

A malc mean tail longth of 45,3 mm (= 4; rango: 34 mm
to 55 mm) and ferale mean of 53,9 mm (N= 75 range: 50 mn
to 58 mm) were obscrved in Ugands (Dclany and Ncal, 1966).
These means corrcespond closcly with the mcans obsorve
at Pongola for 211 seasons combined (maless 51,1 mm, range:
33 mm to 64 mm; femules:e 50,4 ma, rangce: 33mm to 62 mm).

The t2i1 length of S. camp.stris is the only pareamcter
obscrved by Delany and Nezl (1966) which comparcs favoura-
bly with that from the present study. The head and body

of Uganda speccimens scemsg to be  longer than that
for the¢ present study, thercfore $S. campistris specimens
from Pongola scem to be smallcer with rcelatively longer
tails than those from Ugznda which werce obtainced from a
small szmple.however, Pongola, mean body mass (males: 70,7
¥ 6,2 g females: 57,5 = 5,2 g; both sexXes: 65,1 4,3 g) was
© University of Pretoria
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highest during spring. These spring mcans proved to be sig-
nificantly higher than those for all other seasons, cxcept
that the female spring mean did not exceed the summer mean
significantly (tables 35 and 40). The lowest mean body mass
(males: 39,9 = 1,9 g; femalcs: 38,2 % 1,5 g; both sexes: 39,0
£1,2 g) was observed during the winter. Female mean body
mass (46,3 £ 2,7 g) excecded male mean mass (40,4 £ 2,5 g)
only during the summer (t= 1,604, df 60, p> 0,05). During
autumn (t= 3,915, 4f 133, p< 0,01) male mean body mass exceedec
that of females highly significantly. Malc mean body mass
(47,2 £ 1,2 g) for all secasons combined excc.ded that of fe-
males (42,9 X 1,0 g) highly significantly (t= 2,796, df 257,
p< 0,01).

A ﬁgle mean body mass of 29,0 g (N= 2; range: 24 g to 34 g)
and & fcmale mean of 65,2 g (N= 6; range: 4l g to 84 g) were ob-
served in Uganda (Delany and Neal, 1966). The small male
sample made comparison between Uganda and Pongola material
difficult. Uganda‘ﬁ;'éampestris female mean body mass (65,2 g)
clearly excecded that from the study area (42,9 g) although
the scason(s) in which the sample was taken would considera-

bly affect the mass.

All paramcters studied showed thelr highest mean values
during spring. In males and sexes combined lowest mean total
length, head and body length, and tail length were observed
during summcr, while the lowest mecan mass was obscrved during
winter., PFemale mean total length and head and body length were
lowest in autumn, while mean tail length and body mass were
lowest in winter. Female mean body mass (t= 1,604, af 60,
p>0,05), total length (t= 2,567, df 60, p<:0,05X head and
body length (= 1,898, daf 60, p»>0,05), and tail length (t=
3,282, af 60, p<«0,01) exceeded comparable values for males
during summer. Female mean total length (t= 0,079, df 34,
p>0,05), and tail length (%= 0,671, df 34, p>0,05) cxcecded
those of males during winter but not significantly. In all
four paramcters the male means cxcecded those of females sig-
nificantly during autumn.

wrangham (1969), obscerving a S. campestris litter consis-
ting of 4 animals from a female that conceived in the wild

(Kafuc National Park, Zambia) reports that at 18 days they
) © University of Pretoria
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had the appearance of adults cxcept for size (mass 11 gy to-
tal length 82 mm), although two animals had their gyes still
closed. On the 19th day all four had their oyes open but werc
still suckling freguently. It can thercfore be assumed that
animals of this specics would be weaned at an age of 19 to 25
days, and at a mass of 1lg to 15 g.

5.5.3 Lcemniscomys grisclda

The highest male mecan total longth (258,3 I 3,6 mm) was
found during the spring, while in females (247,4 : 5,4 mm) and
scxXes combincd (247,3 : 5,9 mm) highcst means weras obtained
in summcr. For both males anu sexes combinced spring mean to-
tal length excceded autumn and winter means significantly (figs.
38 and 39¢ tables 41 and 42). The female winter mean total
length (238,9 £ 3,1 mm) was more or less cqual to the spiing
mean (237,9 £ 3,5 mm) (%= 0,215, ¢f 42, p»0,05). Mcan total
lingth of males, fcmales, and sexes combined was lowest du-
ring the autuzn (males: 235,6 = 7,7 mm; fomales: 231,5 & 5,7
mm; scXes conbined: 233,1 z 4,5 mm). Fem:le mcans cxcoceded
thosc of the males (table 43) during the summer (t= 0,014, 4f
19) and winter (t= 0,008, df 46), although not significantly.
¥ale spring mcan total lungth (258, 3 ks 3,6 mm) excecded that
of fumales (237,69 I 3,5 mm) highly significantly (t= 4,050,
af 27). The male mcan total length for all scasons combinced
was 244,4 £ 2,7 mm and for femeles 239,0 & 2,0 mm (t= 1,603,
daf 117, p #0,05).

The highest nalce mean head and body length was found during
the summer (118,3 £ 7,0 mm) and the lowest during the autumn
(110,0 & 3,0 mm) (%= 1,086, af 13, p>0,05; figs. 40 and 41;
ﬁ;bles 41 and 44). The highest fomale mean valuc was apparcnt
during the summer (116,9 Z 2,5 am) and the lowest occurred
during th. spring (108,7 £ 1,4 mm) (t= 2,843, df 29, p< 0,01).
In scxes combinced the highest mean head and bedy length was
found during summcr (117,3 Y 2,8 mn) and the lowest during
autumn (109,8 = 1,9 mm) (t= 2,247, df 40, p<0,05). The winter
mecan head and body longth of females (113, 2 x 1,7 mm) exceed-
ed thot of moles (112,5 z 1,3 mm), although not eignificantly
(t= 0,457, df 46). Spring malc mcan head ana body length
(117,2 £ 1,7 mm) cxceeded that of females (108,7 T 1,4 mm)
highly significantly %?ﬁn&@%ﬁ%bf5£u§%’ p4.0,01; table 43).
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The male mean head and body length for all seasons combined
was 114,1 = 1,3 mn and for females, 112,2 £ 1,0 mm (t= 1,185,
af 117, p »0,05). '

The highest mean tail length of males (141,1 % 2,3 mm),
females (130,5 * 2,0 mm), and sexes combined (134,9 = 1,8 mm)
was observed in the spring, and the lowest in autumn (males:

125,6 : 4,8 mm; females: 121,9 % 3,3 mm; sexes combined: 123,3

= 2,7 mm; figs. 40 and 42; table 41). The spring mean tail
length of males, females, and sexes combined exceeded autumn
and winter means significantly (table 45). Summer was the
only season in which ferale mean tail length exceeded that
of males, although not significantly (t= 0,191, af 19, p >
0,055 table 43). The spring male mean exceeded the female
mean highly significantly (t= 3,464, 4f 27, p<0,01). Male
mean tail length for all seasons combined was 130,1 i-1,6 mm
and for females, 127,0 it 1,1 mm (t= 1,575, d4f 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, 4af 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 ki 3,6 g) exceeded the

winter mean (42,6 it 1,0 g3 t= 2,259, 4f 67, p<0,05) signifi-
cantly. The females, however, cshowed thelr highest mean mass
(49,8 £ 3,9 g) in summer and their lowest (43,3 £ 1,6 g) during
winter. No significant differences were observed between fe-
male body mass in the different scasons (table 46). Female
mean body mass exceeded that of males during autumn (t= 0,560,
af 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 <0,01l; 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, daf 117,
p>0,05).

The highest mean values for all parameters studied were

observed during spring or summer, and the lowest during

© University of Pretoria
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autumn or winter, exceps THAT Thé lowest femsle mean head
and body length was recorded in spring. Although the female
means of all parameters studied usually exceeded those of
males during summer and/or winter, the differences were never
significant. On the other hand spring male means always

exceeded those of females highly significantly.

5.5.4 Leggada minutocides

Highest values for mean total length (103,8 £ 2,6 mm),

head and body length (59,6 £ 1,5 mm), and tail length (44,2

t 1,5 mm) were observed during autumn, and in the case of
mean body mass (7,0 B 0,6 g) in summer. The lowest values of
mean total length (93,9 £ 1,4 mm) and head and bedy length
(52,7 £ 0,8 mm) were observed in spring, and of tail length
(40,1 £ 0,9 mm), and body mass (5,1 £ 0,2 g) in winter (table
47; figs. 44 to 46). TFor 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 b 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, 4f 13, p<0,01) and winter (t= 2,536, d4df

12, p<0,05) significantly, while spring mean head and body
length was exceeded highly significantly by those of summer

(t= 3,236, 4af 15, p< 0,01) and a.tumn (t= 4,454, df 13, p«
0,01). Autumn mean tail length exceeded that of winter sig-
nificantly (t= 2,356, af 12, p< 0,05). Winter mean body mass
was significantly exceeded by those of summer (t= 3,091, 4f 14,
p<0,01) and autumn (t= 2,719, 4f 12, p< 0,05; tables 47 and 48).

Delany (1964a) found Uganda L. minutoides male mean
head and body length to be 61,8 mm (N= 6; range: 47 mm to 76
mm) and that of females to be 63,0 mm (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 mm; females: X = 60,8 mm, N = 11,
range: 49 mm to 77 mm). Dieterlen (1967) found head and
body length to range from 55 mm to 70 mm in the Congo while
the tail length range observed was 45 mm to 60 mm. Delany and
Neal (1966) report male mean tail length to be 43,8 mm (N = 12,
range: 35 mm to 54 mm) and that of females 45,5 mm (N = 11,
range: 35 mm to 63 mm). Mean mass of males observed was 6,4 g
(N = 7, range: 4 g to 10 g) and that of females 5,9 g (N = 9,

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

> 5 he .sent study somewhat.
excecd that of the p{fﬁnwemﬁyoéﬁewna
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5.6 Population structure

5.6.1 Age classes

5.6.1.1 Praomys (Mastomys) natalensis

Coetzee (1967) assumes subadults to have a mass of 15 g to
25 g, adults above 25 g and designates mice of above 45 g as
large adults. According to Dieterlen (1967) the Juvenile stage
ends when the animal reaches a mass of 10 to 20 g (25 days to
3C days 0ld) and becomes adult when reaching a mass of more or
less 40 g (70 days to 80 days old). The age classes of Coet-
zee (1967) ar> feollowad herna.

The relative frequency of animals of different body. mass
during the four seasons (table 49; fig. 27) indicates that
during spring (160 animals), all animals present in the popula-
tion were subadults (47%), and adults (53%) of which 2% are
designated as liorge adults. Males (97 animals) Compriéed 67%
adults and 33% subadults. Three percent of the adult males
were above 45 g in mass (large adults). In the females (63
animals) the opposite was apparent (32% adults, and 68%
subadults). No large adult females were observed.

During summer most animals were adults (males: 94% of 73
animals: females: 86% of 62 animals; both sexes: 90%), 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 %0 adulthood.

In contrast with spring no obvious difference in age~class pro-
portions of the sexes was apparent. 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( 907 to 44%) and large adults (26% to 4%),
indicating high mortality among the adults.

Far fewer observations (16 animals, comprising 18% juvenilcs;
43% subadults; 387 adults; O% larger adults) during the winter
made compariscn more difficult, but indicated extensive mortali-
ty since the previous season.

Coetzee (1967) reports a comparatively high number of sub-

© University of Pretoria
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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 wintér the small sample available
could have been a source of error.

Juveniles were recorded throughout the year except during
spring, while Coetzee (1967) found no juvenilcs in winter (July
to early August). In both studies Juveniles were most frequent
during autumn.

The summer population secmed 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 males; and ? 19 g in 59 females).

Coetzee (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 (maless< 21 g, N = 16, and »>24 g, N = 11,
females: < 21 g, N = 13, and>26 g, N = 14). No size groups
were observed in the spring material, while the winter sample
was too small to allow any meaningful conclusions to be reached.

In late winter and spring (August to October), Coctzee
(1967) found apparently young animsls, judging from fecundity
and moult, with exceptionally hecavy molar tooth wear. He sug-
gests _ither that two specles of multimammate mice occurred
in the Rooudepoort area, or that there was a differcnce in

tooth wear rate during certain times of the year.

A possible alternative explanation may be retarded growth and
sexual maturation during the winter and early spring, before tne
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 after
the first spring rains, and then within a few weeks develop to
brecding adults. The animals can, therefore, be as old as four
or five months, with tecth correspondingly worn, and still be a
subadult , while animals b.rn just after the first spring rains
could become brecding adults within two to four months, at which
time teeth would be rather less worn. In laboratory studiecs of
P. (M.) natalensis, Johnston and Oliff (1954) report age at first
litter to be 130 days, and Coetzee (1967), citing records from the

animal house of the Medical Ecology Centre, reports a mean age at
© University of Pretoria
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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 Meester (1960)
was 77 days old.
5.6.1.2 Saccostomus campestris

Three mass classes are recognized, ie.< 35 gy 35 to 50 g, aad
> 50 g. These classes are not necessarily assumed to represent a
particular age group although they possibly correspond roughly to
juvenile, subadult, and adult classes. The body mass distribution
during the four scasons (table 50; fig. 36) allows the conclusion
that the spring sample consisted mostly (77% of 26 animals) of
larger animals (> 50 g). During summer the thras mass classes ware
more or less equally represented (N= 62; <35 g:.29%; 35 g to 5C g
39%; >50 g 32% ), while during autumn and winter, the intermediate
size class (35 g to 50 g) comprised the largest proportion of the
sample (autumn: 46% of 135 animals; winter: 58% of 36 animals).
The relative number of smaller (< 35 g) and intermediate (35 g to
50 g) animals increased progressively from spring to winter, while
the number cf larger animals decreased.
5.6.1.3 Lemniscomys griselda

The relative frequency of animals of different body mass du-
ring the four seasons (fig. 38y table 51) allows the conclusion
that smaller animals (<« 30 g) occurred in low numbers, throughout
(spring: 0% of 29 animals; summer: 10% of 21 animals; autumn:

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

During spring (24% of 29 animals) and summer (19% of 21 ani-
mals), there were relatively fewer animals of intermediate sizc (30g
to 45 g) than in autumn (62% of 21 animals) and winter (63% of 48
animals). During spring and summcr, however, there was a highcr
number of larger animals ( > 45 g; spring: 76%; summer: 71%;
autumn: 29%: and winter 357).

5.6.2 Sex ratios

5.6.2.1 Praomys (Mastomys) natalensis
The observed overall male ratio (male: female) for all the

animals trapped and sexed during the study was 0,573 (table 52).

The highest ratio was observed during spring (0,625) and the lowist
during autumn (0,491). Overall ratio (Chi square= 8,024, p< 0,01)
and that for spring (X2 = 10,500, p< 0,01) showed a highly signifi-
cant preponderance of males over females. The autumn ratio (0,491,

x° = 0,018) does not depart significantly from a 1l:1 ratio.

The ratio for each grid is shown in table 52. Grid P46 showed

a male ratio of 0,600 which is significantly (X°= 8,00, p<0,01}
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different from a 1l:1 ratio. Male ratios of 0,594 on grid P50
2 .
(X°= 3,574) and of 0,474 (K2: 0,211) on grids P88 and P89 com-

bined, do not depart significantly from a 1:1 ratio.

This preponderance of males corresponds with the following:
Meester (1960) who found a 0,521 male ratio (76 males: 70 fe-
males; XZ: 0,247, p70,05) in the laboratory, Dieterlen (1967)
whe reports a male ratio of 0,611 (N= 190: X°= 9,284, p<0,01)
from the Congo (Kivu lake area), and found during January to
May a ratio of 0,638 (N= 58 X°= 4,414, p <0,05), during June +o
September 0,650 (N= 83; x°= 7,530, p<0,01), and during October
to December 0,470 (N= 49; X2= 0,184, p» 0,05): and de Wit (pers.
comm.) who observed a male ratio of 0,544 (112 males: 94 females;
%°= 1,573; p> 0,05) while live trapping at Roodeplast Agricul-
tural Station near Pretoria.

In contrast with tnese findings, O0liff (1953) found in a la-
boratory study tuat the number of females (2039) excecded that of
males (1889) significantly (p< 0,05) at birth (female ratio: 0,519;
X°= 5,728) while after weaning they did not differ significantly

(female ratio: 0,510: 2837 males: 2953 females; X2= 2,3245 p»0,05).
Coetzee (1965; 1967) also reports a female preponderance
(0,532; 2219 males: 2520 females; X2= 19,1185 p<«0,001). His ma-
terial was obtained by capturing animals from cxcavated burrows.

His monthly female ratios were as follows:

Jan.-Feb. 0,481 ( 41 males: 38 femalcs; X°= 0,114)

March 0,517 (112 males: 120 females; K2 0,276)

April 0,531 (246 males: 279 females; X°= 2,074)

May 0,521 (367 maless 399 females; X2 1,337)

June 0,512 (467 males: 489 females; X°= 0,506)

July 0,528 (399 males: 447 females; X°= 2,723)

August 0,523 (325 males: 356 females; X°= 1,411)

Sopt. 0,608 ( 96 males: 140 females; X°= 11,465;p <0,001)
Oct., 0,583 ( 73 males: 102 females; X°= 4,8065p< 0,05)
Nov. 0,623 ( 66 males: 109 females; X°= 10,5663p <0,01)
Dec. 0,542 (27 males: 32 females; Xo= 0,424)

When divided into scasons the following female ratios were apparent:
Srring 0,605 ( 235 males: 360 females; X°= 26,261;p <0,001)
Summer 0,507 ( 68 males: 70 females; X°= 0,029)

Autumn 0,524 ( 725 males: 798 femalus; X°=  3,499)

Winter 0,520 (1191 males: 1292 females; X°= 4,108;p < 0,05)

These sex ratios indicate a seasonal fluctuation, with females

being most abundant during spring (September to November).
© University of Pretoria
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Coetzee (19671 also reports unpublished data collected
by Davis who, while kill trapping in Sierra TLeone (1936
to 1937), encountered a female ratio of 0,514.

A 1:1 sex ratio can be expected according to Fisher's
thcory of the evolution of sex ratios (lMyers and Krebs, 1971).

The sex ratio in a population can possiblylaffected

by some of the following factors (Tanton, 1965; Smith, 1967;

Myers and Krebs, 1971):

1) Secondary sex ratio (svx ratio of new born animals).

2) Differcntial survival.

3) Differuntial movement.

4) Differential trappability.

5) Differential growth (recruitment of males and females
as Jjuveniles, subadults, or adults will be affccted
by the¢ growth rate of the two sexes).

6) Population size .

7) Population structure (relative frequency of males and

females as juveniles, subadults, and adults).

8) Gznotype (which might affcet 1 to 7 above).

§) ccason of the ygar.

10) Mothod of collecting data.

The method of collecting data differed widely in the diffce-
rent studies cited above. O01liff (1953) and Mecester (1960) ob-
tained data from laboratory colonics, Coetzee (1965; 1967) Trom
excavated burrows, Dicterlen (1967) and Davis (Coectzee, 1967)
from kill trapping, and de¢ Wit from live trapping. Data from the
present study were collocted by means of live trapping alone.

Therefore, no significant preponderance of female
P.( M.) natalensis has been found as yet, in cither a live
or kill trapping study, and judging from laboratory studies
sex ratios appear to be equal at weaning, although females

outnumber males significantly at birth.

The most conclusive data on sc¢x ratios are expected from ana-
lysis of laboratory-recared animals, wiacre most of the above-men-
tioned factors do not influcnce the number of each sex obtained.

If it is typical for P.( #.) natalensis that more femalcs
than males arc born (secondary sex ratiog; O0liff, 1953) but that
sexes at the time of weaning appear to be equal (O0liff, 1953; DMces-
ter, 1960), it can be assumed that differential mortality causcd
the ratio to be -1 a?)ﬂﬁﬂ%ﬁﬂ§bfP%ﬁ}% is probably caused by somc
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gen=2tic factor.

Ccatzes (1967), obtaining his material from excavating burrc: s
found a significantly higher number of famalass (C,532) in animals
of all az~ classas. Th2 ratios indicats a seasonal fluctuation,
with females most abundant during spring (0,6C5) and la2ast asbun-
dant during summ:r (C,5C7). Du~ to the m2thcd of collecting, th»
s2¥ ratios cbtain=d by Coz2tz22 (1967) could not bs attributad to
diff-~rential movement, trappablity, or gro-th. As his m=thod of
cocllacting axcluded th»~ use of traps, differ~ntial zovemant and
trappability of the animals can be assumed to bz =2liminated.

Smith (1967) r=ports that while squal Parcomyscusg polionctus num-

b2rs of both se2x2s ware captured by hand from burrows, mors malas
than femal-~s warz captured in traps. As excavat-d burrows would
yizld all animals present, recruitment of males and femal~s as
juvenilzs, subadults, or adults at a differential rate (differen-
tial growth) are also assum2d to be =2liminated.

Tharafore, according to the findings of Cliff (1953) and
M2aster (196C), Coetzea (1967) should have obsarvad =gual ratios.
It is, however, possible that in his stuldy arza femzles 4did nct
exhibit a differential mortality rats aftz2r birth but sustained
thair pr=2pond=rarce, th=2 extant of which was nct consistent
throughocut his study.

Genotypically based differsntial survival and ssasonally bas-4d
population structurz during d!ff2rent times of the yesar is the
mcst probable =xplanaticn. Unwi3zn=2d animals pr=s-2nt in thes samople
howevar, micht also have caused sex ratios to be in favour of

famales {sascondary s»x ratic).

Diatarlean (1967) found P( M.) natalonsis mzlss exhibiting

their largsst przpondarance during Junz to S2ptemb-r (C,65C) and
during October to Dacambsr th: lowzst (0,470). Th> mals ratic
appsarsto suggest a negatifa correlaticon ~ith th2 p=ak breesding
activities and therefors does not sustain the assumption that
mal=2s meve further during thes breoeding season and arza tharefor»
mor= liable to bs captur=d. Howaver, Distarlen (1967) obs~rved
little B.(ﬁg.) natal-nsis bra3ding. All other specizs captur~d Dby
Diztarlen (1967) includ=d morz malss than femal-~s during Octob-r

to Dec2mbar. If it is assumed that mors femalas than males w. »e
born in th-» Congc, femalass experienced high mortality rates
compar~d to malss. This wmas, howsvar, las= appar2nt during Oc-
tober to Decoambar than during th»e res3t of thz y=ar,.

The femzlz preponderance of 0,514 found by Davis in Sierra
© University of Pretoria
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Leon= (Co~2tz22, 1967) is assum»d to ba not significant (sample
siz? net knovn), whils de Wit (psrs. comm.) found a 0,544 m=le
ratio in his live trapping study near Prestoria (112 malss: 91
famalos; X2= ljﬁ3, p>C,C5). A 1:1 ratio is, tharafors, assumed.

In th= present study ths observed mals ratio was 0,573
(X2= 8,024, p«0,01). 1In contrast with th- findings of Coetzen
(1967) th» most malss w~re obs rvad during spring (0,625; X =
1¢,5C0, p~0,01). The most femalss wars pressnt in autumn

(mals ratio: C,491; X°= C,018, p.>0,05).

If diffarsncas in sex ratio evist batwasn the diffarsnt ags
classzs (Cliff, 1953), sex ratio will fluctuats from s2uson to
szason as diffarential growth rate, population structurs and sur-
vival rate differ from s=2ason to season. Therefors, during dif-
farant stages of a populaticn increzase or declins, population
51z~ might indir=zctly b2 a factor causing sex ratios to diffar
during diffsrent tim-s of th2 y2ar. Whils My2rs and Krabs (1971)
found no evide~z=2 of this, ths prss-nt data arz to b2 inspec-
ta2d from this point of vis» in a further publication.

Hewmes rang2 sizes of a =prci=2s micht differ dw ing different
g2asons and tharsfore might caus= th» s=x ratio to diff-r fron
season te s=ason. This was, how2var, nct insp2ctad in th~ pra-

s2nt study.

Mals P.( M.) natal-snsis homs rangs siz:z is shewvn in the

pr=2s~nt study to exc=22d that of femal=s. Th=refors, m=1l~s rould
com2 in contact with more trzps which might also hava caused

th2 observad ratio to deviate from 1:1 (differential movement).
A furthsr factor which could hav> caus2d the ratios to diffar in
a trapping situsticn, i3 that of diffsrsntial trappablity of

the sax»s (Smith, 1967; s=~ abova).

Cn grids Pie (C,6CC male ratic; p4C,01l) and cn <rid P50
(0,594, p>P,C5), a highar numbar of mailss than femalas was
cbsarved whils con egrid P88+P89 (0,474) this was not tha case.
Th= latter, howavar, bzing th» only grid on which males hom=
rangs size did not exce2d that cf famalss but wher> thas oodpo-

sitz was appar nt, although not significantly

D=z Wit (p3rs. comm.) found mals P.( M.) natalensis home
rangs to hava axcezded that of fam-l2s (p=<(C,05), He, howevar,
fcund ne sienificant devizticn from a 1:1 ratio (C,544 male ra-
tio). Larg~r male hom= rang= sizz than that of femalas micht
zlso have played a role in th= high male ratio chsorved by
Diatearl~an (1967).

© University of Pretoria
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30 it appears that difierentisl movement might have
bcen a significant factor causing sex ratios to nave been
in favour of males in the present study and possibly in other
studies. Furthermore differential survival of the different
sexes in the present study could ..ave caused the number of
males t0 have excecded that of females. Purther studies,
however, are required to determine the factors causing sex
ratios to differ from a 1:1 ratio.

5.6.2.2 Jaccostomus campestris
The observed overall male ratio was 0,575 (table 53).

The highest male ratio was observed during autumn (0,597)
and the lowest auring winter (0,487). The overall ratio
(X2= 5,873; p< 0,05) and that for autumn (X2 = 5,045 p«
0,05) showed a significant male preponderance.

The male ratio for each grid is shown in table 53. Grid
P46 showed a male ratio of (,8620, which deviates significantly
from a 1:1 ratio (X2 = 7,450; p< 0,01). The autumn ratio on
this grid (0,642) also deviates significantly (XZ: 6,5315 p< 0,C5.
The overall male ratio of 0,541 (X2 = G,653) on grid
P50 does not diifer significantly from a 1l:1 ratio. On

srids P88+P89 the overall ratio was 0,500,

Saccostumus camp.stris male home range size did not exceed
that of females according to the present method of expressing
moverent data, therefore differential movement could not have
caused male numbers to exceed female numbers in the present study.

De Wit (pers. comm.) found a overall male ratio of

0,476 (10 zales: 11 females).
Further data are needed for detailed analysis.

5.6.2.3 Lemniscomys griselda

The observed overall male ratio was 0,437 (X2 = 2,391;

P> 0,05) (tavle 54). The highest male ratio was observed in
winter (0,484: X° = 0,063; p>»0C,05) and the lowest during
autumn (0,370; X° = 1,815; p»0,05).

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 C,433 (X2 = 1,067) and grids P88 and
P89 combined a ratio of 0,421 (X2 = 0,474). None of these

represented a significant preponderance of females.
© University of Pretoria
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These female preponderancas wers obsarved in spite of the
fact that male av. M (home range) evcz2eded that of females on
all grids combined as well as on grid P46.

There appear to be fewer males than femalss, but the data
are too meagre for further analysis.

De Wit (psrs. comm.) found 0,5CC male ratio (4 males: 4
famales) at the Roodeplaat Agricultural Station near Pr=toria.

5.6.2.4 Leggada minutoides

The observad mals ratio was 0,500 (table 55). Due to
the small samples observed the data were not separated by season.

Ci7 rmales : a4 cma/es)

A male ratic of 0,415/ was obsarvad at thes Roodeplaat
Agricultural Station near Pretoria (De Wit, pers. comm.) In
contrast Distarlen (1967) found a male ratio of 0,685 (N= 89;

X°= 12,236, p<0,001) in tha Congo.

Further data are nzeded concerning the sex ratios of
L, minutcides and the causative factors involved.

5.6.2.5 Steatomys pratensis

The observed male ratio was 0,857 (table 55). The sample
was, howevar, too small for further analysis.

© University of Pretoria
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5.7 Behaviour

The following miscellaneous notes on the behaviour of the
different species were accumulated in the course of the study.

5.7.1 Praomys (Mastomys) natalensis

Praomys ( M.) natalensis was observed utilizing natural

holes in the ground and termite mounds. Shortridge (1934),
Veenstra (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 (Vecvnstra, 1958).
Aecording 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 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.
This was also observed by Veenstra (1958).

Measuring P.( M.) natalensis 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 g,( Mo) natalensis to be nervous,
quick te ecscape, conscious of danger, difficult to handle, and
likely to bite without provocation.

Multiple captures of P.( M.) natalensis were observed
twelve times on grid P46, but never on any of the other grids.
Male/female and female/female multiple captures were each ob-
served three times, while all-male multiple captures were found
in six cases. 1In one of the male/female captures, the female
had a mass of 45 g and the male 15 g. It could be that this
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was & mother with one of her recently wcaned young. In the
other two cases of male/femzle multiple captures the mass of
the two animals were comparable, eg. male no. 96 and fem.le

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 g. In the latter

case " the animals could have been siblings at an age of
more or less three weeks (Meester, 1960) ie. both just weaned.

In both all-femzle and all-male multiple captures the twwo
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 a2 multiple capture, therefore, might have
been of the same litter.

All but two multiple captures were in tine 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 mcre 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 together 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 separatsly at the trap seconds
after each other and entered together, as when one
chasing the other.

The presence of live and unscarred animals together in

the traps would indicate mutual tolerance.

Praomys (M.) natalensis and S. campestris were the only
species of which more than one animal was caught at a time.
It seems that P.( }i.) natalensis is tolerant of otier ro-

dents, both of its own and other species. Veenstra (1958)

remarks that mixed or unisexual groups can live together
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without fighting and several families can live in one
burrow. Shortridge (1934) reports that caged animals of
this species are less quarrelsome than most other rodents.

Shortridge (1934), Roberts (1951), Delany and Heal
(1966), and Delany and Kansiimeru.anga (1970) report
P.( M.) natalensis to be omnivorous,with insccts compri-
sing about 507 of the dict.

According to Veenstra (1958), when abundant food is
available, P.( M.) natalensis is found in association

with other rodents (Rattus, Tatera, Mus, and Rhabdomys )

but when competition leads to food scarcity, P.( L.)
natalensis gives way. According to Shortridge (1934)

P.( M.) natalensis were driven away where Rattus or ius

musculus have established themselves. Delany and Neal
(1966) also report that after Rattus rattus was introdu-
ced in Uganda, P.( F.) natalensis was driven from its do-

mestic habitat (native huts). In the present study it

was obsecrved that during S. campestris and L. griselda

peaks, P.( M.) natalensis numbers were low (sec section
5.1).

5.7.3 Saccostomus campestris

Holes in tormite mounds as well as other natural holes
were used as home sites in the present study. Roberts (1951)
and Walker (1964) report §S. campestris to dig burrows of

their own.

When a storeroom near the study area was demolished in
November 1968, a female 5. campestris was found nesting in a
hollow in the sand under the floor, together with a large
quantity of Balanites maughamii sceds which the animal had
most probably been stering there for food. Seeds of three
Acacia species, Acacia tortilis, A. nilotica and A. karroo,
were found in the cheeck pouches of S. campestris from time
to time during the study. An animal of this species was

also observed eating the fruit of Grewia monticola. Roberts
s
(19¢1) reports S. campestris to fe.d on sceds, berries and

termites.

These animals did not Jump up and down when placed in a
plastic bag after removal from the trap, but tried to run up
against the side of the bag with characteristic, relatively

© University of Pretoria



W UNIVERSITEIT VAN PRETORIA
=) UNIVERSITY OF PRETORIA
A 4

YUNIBESITHI YA PRETORIA

59

slow, movements. This behaviour was cxhibited for minutes
on end if the animal was not releascd or etherized before
then.  Calm individuzals were, however, also observed.

saccostomus campcstris wee normally slow to seck cover

when released, and scumed to find difficulty in oriecnting
themsclves in reloition to their home sites, Judging from thc
amount of time spent and the detours travellcd before reach-
thcir holes,

These animals ure known to be: extremcly docile (Davis,
1963b; Walker, 1964; and Joubert, 1967).

If handled, however, oven while partly etherized, they
would attempt to bite.

Intraspecific aggression is reported by Davis (1963b),
Joubcrt (1967), and Coetzec (pers,. comm.)., Females in ocs—
trous or pro-oe¢strous have beeﬁﬂgbserved to rip open
the scrotum of males.or even kill then.

Becauge of its slow movements S. campestris was casy

-

to catch in cnclosed arcas. They were, however, not easily

nandled because of thelr cxtremcly loose skin and their habit
of trying to turn around and bite the handler,

Onc¢ multiple capture of S. campcstris was obscrved on
3 June,1967 on rid P46. This inciudcd two males, both having
a mass of 20 g, on the samc grid and in the same trapping
period as the multiple catches of P. ( i.) natalernsis during
the population high of May/June 1967. Here again, as in
P.( M.) natalensis, the large population size and conscquent
shortage of food and living space probably played an impor-

tant role.

5.7.3 Lemniscomys grisclds

Natural holes in the ground werc uscd as home sites. No
burrowing was obsecrved.

When releascd from tho trap into a plastic bag, L. gri-
selda would frantically attempt to jump from the bag, boun-
cing up and down in it.

When reloased at the trapping site aftcr handling, ani-
mals of this spccies immediately sought cover, many so fast
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that it was difficult to follow their movemcnts cleuarly, so
that they were casily lost from sight.

On the¢ other hand, members of this specics could be
measured fairly accuratcly without being fully etherized, as
tney did not kick or round their backs as P.( i.) natalcnsis

did. No attcmpt was ever made to bitc when cautiously handlesd
even when unctherized or only partly etherized.

Shortridge (1934) reports thet all spccimens from Sowth
West Africa were trapped in high grass ncar swanmps or watcr-
holcs. In the present study tiils was not the casc.

Lemniscomys grisclda appears to feud mainly on vegetable
matter and sceds (Shortridge, 1934). ‘

5.7.4 Leggada minutoides

Attempts to bite the handler were observed. Animals of
this species were twice observed taking refuge in scorpion
(Cheloctonus jonesi) holes after release. However, several
hundred scorpion holes dug up gave no evidence of Loggada
minutoides inhabitating them. Delany (1964b) reports
L. minutcides to be omnivorous.

© University of Pretoria



W UNIVERSITEIT VAN PRETORIA
=) UNIVERSITY OF PRETORIA
A 4

YUNIBESITHI YA PRETORIA

61

6. Conclusion

Grids P88 and P89, adjoining cach other in the A. nigres—
cens plant community, consistently supported a relatively
much lower rodent population than did grids P46 and P50, si-
tuated in the A. tortilis community, although the A. nigres-
cens community usually had a better grass cover than did the

A. tortilis community, especially during drier periods. Du=

ring the rainy scason the new growth in the A. tortilis com-

munity was better than that in the A. nigrescens community.

Dead grass was always present in the latter but never in the

former, suggesting undergrazing in the A. nigrescens communi-

ty. This, together with the the vegetation type, probably

had an influence on the rodent populations. However, further
research is required to verify this. As the soil samples taken
from the study area showed no clear-cut difiercnces betwegen

the A. tortilis and A. nigrescens communities this factor is

discarded as a cause of population differences.

Undcr the conditions which provailed during the study,
the A. tortilis community was preferred by P.(l.) natalensis,

S. campestris, and Lemniscomys grisclda. All the other specices

showed no clear preference for either of the two plant commu-
nities. Steatomys pratensis, however, se.med t0 appear more
regularly in the A. nigrescens community (grids P88 and I'89),
and was never captured on gZrid P46 and only twice (one ani-
mal cach time) during Septumber and December 1967 on grid
P50. The findings of Shortridge (1934), Veenstra (1958), and
Delany and Neal (1966) regarding competition between P.(M.)

natalensis and other species, sustain t:108¢ 0f the present
study. In spite of the fact, therefore, t.at P.(M.) nata-
lensis is a very successful rodent, in tirms of breuding suc-

cesgs and distribution, the present data scem to favour the
hypothesis that P.(M.) natalensis gives way during times of
food scarcity such as autumn and winter. Whether this phe-
nomenon will be found throughout the range of P.(M.) natalens..

is impossible to say until further studies have been under-
taken. The numbers of E.(Mﬂ) natalensis may, however, be
affected by habitat and climate, depending on what the op-

timum environment is for this species.
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The present 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 reach any fina-
lity concerning the influence of dieldrin spraying at a
dosage of 83,0 g/ha.

Van Ark and Fretorius (1970), studying the effect of
dieldrin coverspraying on night-flying insect populations in
the same areca, concluded that no significant differences
could be found between populations before and after spray-
ing. Wiese ¢t al. (1969) report spraying at the same con-
centration as used in the present study to have had no ad-
verse effects on exposed liveshock. Wiese and Basson (1967)
and Basson (1970a; 1970b; and 1971) found scorpions, Cheloc-
tonus jonesi, millipedes, Alloporus spp., crownced guinea

fowl, Numida meleagris, laughing dove, Stigmatopelia sene-

galensis, and cape sparrow, Passer melanurus not adverse-

ly affected at concentrations simulating that used in the
field.

After spraying, Lemniscomys griselda and 3. campestris
showed veryylow dieldrin residues (< 1,0 ppm). One shrew,
Crocidura hirta, collected 60 days after spraying, showed
4,660 ppm dieldrin, and 0,206 ppm photodicldrin. This is an-
extremely high level when compared with dieldrin levels
found in wethers and oxen diuring a similar experiment in the
ILydenburg district (Wiese e} al., 1970). As shrows feed on
inseccts and other invertebrate and vertebrate animals, they
represent a higher level in the food chain than do more

graminivorous rodents, and can thercfore be expected to
accumulate higher insecticide residues. The presence of a
relatively high residue level in the insect-eating Crocidura
hirta is an indication that these animals might possibly be
adversely affected by spraying. However, whole carcass ana-
lyses of insect-eating birds from ti.¢ same area after spray-
ing did not produce clear evidence of higher residue levels
(unpublished data). In any case, the sample was much too
small for any meaningful conclusion, as it is known that re-
siduss in different animals treazted alike may differ conside-~

rably (Wiese, pers. comm. ).
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There seems to be some suggestion that spraying might
have influenced L. grisclda numbers on grid P50, but the
¢vidence for this is very tenuous, as the numbers captured
were too low to allow a clear-cut conclusion to be reached.
Furthermore it may be surmised that reproduction in the Pongo-
la rodent population could have been aifected by dieldrin cover-
spraying. Again, however, the reproduction data obtained were
too meagre to allow any conclusions to be reached on this scor..

It 1s concluded that dicldrin coverspraying at the dosage
applied had no visible influence on rodent populations in the
present study.

It has been recommended that spraying for harvester ter-
mites need not be done more than once every 10 years, and at
the rate dieldrin and photodieldrin break down, as obscrved
in the present study and in similar studies at Edenville in
the Orange Free State, at Dendron in northeranransvaal (Wiese
and Basson, unpublished data), and at Lydenburg in eastern
Transvaal (Wiese ¢t al., 1970), no accumulation of this pes-
ticide under similar spraying conditions is expected in the
environment.

In Praomys (Nastomys) natalensis average maximum distance

between captures of males excecded that of females significant-
ly, suggesting that the arcea covered by males exceeded that

of females significantliy. Judging from the av. M curve of
males which tended t0 increase continually while that of
females tended to form a plateau, mules progressively occupied
new arcas while females tended 10 occupy more fixed ranges.

Average M values and therefore ranges for the two sexes
of 3. campestris did not differ significantly from one another,
and animals of both sexes stayed in more or less fixed areas,

judging from av. M curves.

Average M values of Lemniscomys grisclda males cxceeded

those of femzles significantly, suggesting a larger home
range for males than for females. The animals also tended
to stay in more or less fixed ar%é as shown by av. M curves.

Leggada minutoides, the smallest species studied, exhi-
bited a greater av. M (both sexes combined) than did any of
the other species, although not significantly greater than
that of P (M.) natalensis. This large home range is re-
markablé_wh;n the size of the animal is taken into account.
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Praomys (Mastomys) natalensis home range size éx6eeded those
of S. campestris (males and both sexes combined) and L. gri-
selda (sexes both separated and combined) significantly,

Judging from av. M values, while the home ranges of S. cam-
pestris and L. griselda did not differ significantly from
each other,

The relative frequency of 2.( E.) natalensis of different
body mass classes during the.four seasons indicates that during
spring most animals were subadults and adults, while large

adults were present in very low numbers and juveniles were
absent, During summcr most animals captured were adults
while few juveniles appeared in the population and a substan-
tial decrease in subadults was observed. From summer 1o
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 Coctzee (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 othcr above 35 g. In the present study
two autumn groups were also apparent, although very indis-
tinct (with mass<?2l g, and >24 g). No size groups were ob-
served in spring material, while the winter sample was t00
small to allow any distinction of mass groups. In late winterxr
and spring (August to October), Coetzee (1967) found appa-
rently young animals, judging from fecundity and moult, with

exccptionaflheavy molar tooth wear. He suggests eilther that
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two species of multimammate mice occurred in the Roodepoort
area, or that there was a difference in tooth wear rate du-
ring certain times of the year. 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 the appearance of green growth. Pernaps animals born
just prior to the winter may reach subadult stage, 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 wmonths,
with teeth correspondingly worn, and still be a subadult,
while animals born just after the first string rains could
become breeding adults within two to four months, at which
time teeth would still be rather less worn.

When the Praomys (Mastomys) natalensis breeding data

for the four grids are combined the obscrved brecding sea-
son for females was from September to February and that for
males from September to April.

Because of the below average rainfall during the study
period and the possible effect of tanis on the vegetation and
reproductive activity, the observed brecding season wnight bo
somewhat aberrant (Ingles, 1941; Bodenheimer and Sulman, 1946
Fitch, 1947: Mossman , 1955; Poole,1960; Reynolds, 1960;

Myers and Poole,1962; Newsome, 1966; Stodart and hiyers, 1966;
Bothma, 1969).

An autumn reproductive peak at the end of the rainy sc<a-
son/beginning of the dry season (as obscrved by Brambell and
Davis, 1941; Chapman et al., 1959; and Coctzee, 1965; 1967),
was not observed in the present study. During normal rain-
tfall years the breeding season of P.( M.) natalcnsis on the
study arca is expccted to be from carly siring to late autumn.

A1l Praomys (Mastomys) natalensis parameters studied
(total length, tail length, head and body length, and body
mass) exhibited their highest mean values during the swamer
(in sexes both separated and combined). This was also the
scason in which adults were most nuamcrous. In males the

lowest mean valucs were observed during autumn and in fe-
malcs during winver, except for female mean head and body
length which was lowest during srring. In all the parame-
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ters studied, the female mean values exce.ded those of males
slightly during the autumn, but never significantly. This
might be attributed to pregnant females being present during
this season. Male mean values for all seasons combined exX-
cecded those of the females hl%?ly significantly, in all

7 hat
parameters, suggesting;males te be larger than fcmales.

In the¢ Pongola populaticn, unlike that of Roodepoort
(Coctzee, 1967) the elongation of the tail obscrved in sub-
adults was sustained (except posgibly during summer), and
not reversed by relatively more rapid growth of the head and
body length.

The body mass distribfution of Saccostomus campestris

during the four seasons allows the conclusion that the spring
sample consisted mostly of larger animals (> 50 g). During
the summer the three mass classes werc 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 the number of larger animals decrcasced towards winter.

Breeding data from all grids combined sugg.est a breeding
season for males from late August to June, and from October
to February for femalcs. However, as for P.( M.) natalcnsis
the low rainfall might have caused thce brecding scason

to differ from the normal.

All Saccostomus campestirig parameters studied showced

their highest mean values during spring, the season in which
most animals present were adults. In males, and scxes
combined, lowest mean total length, hecad and body length,

and tail length werce obscrved during sumier, while lowcest

mean mass was observed during winter. Female mcan total length
and head anu body length were lowest in autumn, while mean

tail len th and body mdss %ere lowest in w1n§cr“) Female mean <o)
body mas%, "total langtif hcad and body length, and tail lcngthL
excecded comparable values for males during summer. Female
mean total lungth, and tail length ¢xcceded those of males

also during winter but not significantly. 1In all four pa-
rameters the male means excecded those of femalces signifi-

cantly during autulifie niversity of Pretoria
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Male mean mass for all seasons combined exceeded that of fe~

males significantly, suggesting males 1o 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 autumny and winter. During spring and sum~

mer, however, there was a higher number of larger animals
(= 45 g).

The highest mean values for Lemniscomys griselda para-

meters studied were observed during spring or summecr (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 female meansof all para-
meters stuuied usually excecded those of males during summer
and/or winter, differences were never siganificant. On the
other hand spring male means always exceeded those of females
highly significantly. The parameter means for all seasons
combined, however, indicate that the two sexes on the study
area did not diffe@érom each other 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 size and mass of the animal.

Breeding data for all grids combined suggest a breeding
season for females from September to February and that of

males from September to May.
+he
The sex structure ofjPraomys (Mastomys) natalensis

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 autumn (0,491).

No significant P.( M.) natalensis female preponderance
has Dbeen found as yet, in a 1live or kill trapping study
(Dieterlen, 1967; De Wit, pers. comm; 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 (0liff, 1953; Meester, 1960). While
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sex ratios obtained from excavated burrows indicate females
to exceed males significantly (Coetzee, 1965:; 1967).

Home range size of EG(MQ) 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 observed in the S. campestris

population. The highest ratio was observed during autumn
(0,597) and the lowest during winter (0,487). A male ratio
of 0,476, was observed by de Wit (pers. comm.) for S. campes-
tris. Male S. campestris home ranges do not exceed those of

females according to the present method of expressing move-
ment data, therefore home range size could not have caused
male numbers to appear to exceed female numbers in the present

study.

The L. griselda population indicates a 0,437 male ratio
while the highest was observed in winter (0,484) and the
lowest during autumn (0,370). De Wit (pers. comm.) reports
a 0,500 male ratio. The female preponderance in the present
study was observed in spite of the fact that male av. M
(home range) exceeded that of females.

For Leggada minutvides a 0,500 male ratio and for
S. pratensis a 0,857 ratio is illustrated, the latter repre-

senting a small sample. De Wit (pers. comm.) obscrved a
0,415 male ratio in L. minutoides, while Dieterlen (1967)
found a male ratio of 0,685. Further studies are, however,

needed for clear-cut conclusions concerning sex ratios of

the animals captured in the prescnt =tudy.
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7. Summarz

Trapping of rodents was carried out in four grids
situated in two main plant communities near 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 community. 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 period for most of the trapping periods,
with all 225 traps operating concurrently.

Grid P88 yielded 62 different animals comprising
the following species: Praomys (Mastomys) natalensis (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: P.( M.) natalensis
(40), Lemniscomys griselda (14), Saccostomus campestris (15),
Leggada minutoides (14), Steatomys pratensis (7), and A. chry-
sophilus (1). Grid P50 yielded 152 different animals com-
prising the following species: 2,( M.) natalensis (52), Lem-
niscomys griselda (36), Saccostomus campestris (55), Leg-
gada minutoides (7), Steatomys pratensis (1), and Otomys an-
goniensis (1). Grid P46 yielded 414 different animals com-
prising the following species: P.( M.) natalensis (254),
Lemniscomys griselda (54), Sacccstomus campestris (93),
Leggada minutvides (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 campestris (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-
ted in low rodent numbers 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 dosage applied
had no visible influence on rodent population densities
and their reproduction.

Home ranges of P.(M.) natalensis males excceded

those of femalcs significantly. Males progressively occu-
picd new arcas while femalcs tended to occupy more fixed
areas. Saccostomus campestris male and female home ranges
did not differ significantly from one another. The size of

male Lemniscomys griselda home range exceeded that of fe-

males significantly and both males and females tended to
stay in more or less fixed arcas. Leggada minutoides

showed a significantly larger home range than did any of
the other species. P.(M.) natalensis home range size
exceecded that of 3. campestris (males, and both sexcs com-
bined) and Lemniscomys griseclda (sexes both separated and

combined) significantly while home ranges of S. campestris
and L. griselda did not differ significantly.

During spring most P.(M.) natalensis individuals pre-
sent were subadults and adults, while large adults were pre-

sent in very low numbers. No Jjuveniles werce observed during

this season. During summer most animals were adults. A few
juveniles appeared in the population and a substantial decrease
in subadults was oObsecrved. From summer to autumn there was a
relative increase in number of Jjuveniles and subadults with

a decrease in number of adults and large adults, indicating
high mortality among adults. Very few observations during win-
ter made comparison difficult, but indicate extensive mortality
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since the pravious sa2ason. The P.( M.) natalsnsis summer

population se2med to consist of two mass groups viz. onz
with body mass helow 11 g, and the othsr with a mass of
above 19 g. Two autumn groups were also apparant although
very indistinct (with mass <21 g, and »24 g). When P.( M.)

natalensis bre2ding data for th=: four grids ars combin=2d the

obsarved brzeding ssason for females was from S2ptembar to
Fabruary, and that for mal>s from Szptember to April.

A1l P.( M.) natalsnsis parameters studisd (total
langth, tail lensgth, h=ad and body l2ngth, and body mass)
axhibited thair highest mean values during ths summ=2r (sex=2s

both sa2paratesd and combinzd). In mal>s the lowsst mean
values warz2 obsz2rved during th2 autumn and in femalss during
the wintar, 2xcept for femals m=2an h=2ad and body lz2ngth
which was lowest during spring. In all parametzrs studied
th=2 female m~ran valuss excz22d2d thoss of maless slightly
during th2 2utumn, but nevar significantly. Male mean values
for all seasons combined excez2dzd thos= of fezmal=s highly
significantly, in all paramet=:rs.

Tha S. campzstris spring sampls consistad mostly of

largasr animals (>50 g). During th» summer thz2 thrz2 mass
classes wares mora or lass equally repressnted, whils during
sutumn and wintsr the intsrmediats class (35 g to 50 g) com-
prised tha largesst proportion of the sampla. Ths ralative
number of smallar (< 35 g) and int:rmediats animals incraas-
2d progressively from spring to wint=r, whils th2 number of

largar animals dz2craas:d towards wintar.

Whan data for t%e four grids ar=s combinad th=2 ob-
[
s2rved breesding sczason fer fsmalzss was from Octobar to
February, and that of malss from lats August to Jun=2.

A1l S. camp=stris paramzters studizd showed their

high2st m2an valuss during spring, th2 s=2ason in which most
animals prasant ware adults. In males and s2xes combined
lowest mean total langth, head and body l=ngth, and tail
langth were obs»rved during summ~r, whils th=» lowest m~an
mass was obs:rvad during wint-zr. F2male msan total l-ongth
and head and body length ware lowest in autumn, while m=an
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tail length and body mass were lowest in winter. Female meap
body mass, total lcngth, head and body length, and tail
length excecded compayable values for males during summer,
Female mean total length, and tail length exceeded those of
males also during winter but not significantly. In all

four paramcters the male means exceeded those of femzles
significantly during autumn.

The relative frequency of Lemniscomys griselda

bedy mass indicates that smaller animals (< .30 g) occur-
red in low numbers during all seasons of the year., There
were relatively fewer animals of intermediate size (30 g to
45 g) during spring and summer than during autumn and winter.
During spring and summer, however, there was a higher number
of larger animals (™45 g). When data for the four grids arc
combined the observed brecding scason for females was from
September to Februsry, while malcs exhibitcd a scason exten-
ding from Scptember to May.

The sex structure of the P.( M.) natalinsis popula-
tion proved to be a 0,573 ratio in favour of malcs with the
highest male ratio during spring (0,625) and the lowest
ratio during autumn (0,491). In S, campestris the overall
ratio was 0,575 in favour of males. The highest male xatio
was observed in autumn (0,597) and the lowest during winter
(0,487). The L, griselda population illustrates a 0,437 male
ratio while the highest male ratio was observed in winter
(0,484) and the lowest during autumn (0,370): A male ratio
of 0,500 for Leggada minutoides and 0,857 for Stcatomys

pratensis was found.

Notes on behaviour in general indicate P.( M.) nata-
lensis utilizing natutal holes in the ground or termite mounds.
Burrowing was not observed in any of the species. They
usually attemptcd 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 stiream
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.) natalcnsis werce obscrved 12 times, usual-

ly during periods of high population densitics.

Saccostomus campestris utilized holes in termite

mounds as we¢ll as other natural holes for home sites. Feod-
ing habits for this species included seceds of Acacia tortilis

A. nilotica, A. karroo, Balanitcs maughamii and fruit of

Grewia monticola, These animals werc normally slow to seck

cover after release, and scvemed to find difficulty in orien-
tating themsclves in relation to their home sites, judging
from the amount of time spent and the detours travelled bel
fore reaching their holes. If handled ¢ven while partly
ctherized they would attempt to bite. One multiple capture
was obsecrved during a population high.

Lemniscomys grisclda also used natural holes as

as homc¢ sites. These animals sought cover after rcelcasc

so fast that it was difficult to follow thoir movements.
Mcmbers of this spccies could be measured fairly accurately
without being fully etherized, as they did not kick or
round thcir backs as P.( M.) natalinsis did. No attcumpt

to bite was made when cautiously handled, even when uncthe-

rizcd or only partly so.

Legegada minutoidces attempted to bitce the handler.
Animals of this spccies were twice obscrved taking refuge in
scorpion (Che¢loctonus jonesi) holes after releasec. Several
hundrcd scorpion holes dug up, however, gave no cvidence of

L. minutoidecs ivhabitating them.
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Samevatting

Knaagdiere is op vicer perscele in twee plantgemcenskap-
pe naby Pongola in noord Zululand gevang. Perscle P46 en
P50 is in 'm Acacia tortilis gumeunskap geleé en die andcer

twee, P88 and P89, in 'm Acacia nigresccens gemcunskap. Op
persecl P88 (16 keer) is vanaf April 1967 wn op perseel P50
(18 kecer) vanaf Augustus 1967, albei tot Meil 1969 knaagdicre
gevang., Op pursele P46 (19 keer) en P89 (16 keur) is vanaf
Mei 1967 tot Mei 19€9 knaagdicre gevang. Op elke persecl

(3,42 hiktaar) is vir vier agterewnvolgende nagte gedurinde
¢lke vangperiode, met 225 valle goevang.

Op perscel P88 is 62 verskillcnde knaagdicre gevang be-
staande uit: Praomys (Mastomys) natal.nsis (35), Lemniscomys

griselda (5), Saccostomus campestris (14), Leggada minutoides

(3), Steatomys pratcensis (2) on Acthomys chrysophilus (3).

Op persecl P89 is 91 verskillende dicre gevang bestaande uit
die volgunde: P.(lMastomys) natalinsis (40), Lemniscomys

grisclda (14), Saccostomus campestris (15), Leggada minutoi-
des (14), Steatomys pratensis (7) e¢n A. chrysophilus (1),

Op perseel P50 is 152 verskillende diere gevang: P.( M.) na-
talensis (52), Lemniscomys grisclda (36), Saccostomus cam-

pestris (55), Leggada minutvides (7), Steatomys pratensis (1)
en Otomys angoniensis (1l). Op persecl P46 1s 414 verskil-

lcnde dicre gevang bestaande uit dic volgendes P.( M.) nata-
lensis (254), Lemniscomys grisclda (54), Saccostomus cam-
pestris (93), Legeada minutcides (8), A. chrysophilus (3)

¢n Tatera brantsi (2).

Die hipotese dat P.( M.) natalensis gedurende n periode
van voedselskaarste dour ander spesics uitgedruk word,

word deur die huidige studic¢ ondersteun.

Temniscomys grisclda karkasse (10, 20 and 60 dac na be-
spuiting) en Saccostomus campistris (16 dac na bespuiting)
het lae di.ldrin reste getoon(< 1,0 dpm). 'n Skcerbekkie,
Crocidura hirta, wat 60 dae na bespulting versamcl is het
4,660 dpm di.ldrin cn 0,206 dpm fotodicldrin getoon.

Dic studie is uitgevocr gedurcnde 'n periode van lae
reénval en gevolglik m swak habitat. Dit het veroorsaak dat
dic santal knaagdicre nct voor en veral na bespulting, beide
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op kontrole en bespuite perscle baie laag was. Dit bemoei-
lik 'n betekenisvolle gevolgtrekking aangaande die invloced
van dic¢ldrin bespuiting op knaagdicrpopulasies. Die gevolg-
trekking kan egter gemaak word dat dielurin dekbespuiting
teen die konsentrasie wat gebruik is, geen sigbare invloed
gehad het op knaagdierpopulasies en hul voortplanting nie.

Die¢ loopgebiede van P.( M.) natalensis mannctjies was

betekenisvol groter as die van die wyfies. Dic mannctjies
het o0k genelg om voortdurend nuwe gebicde te betrek terwyl
die wyfies geneig hcet om permanente areas te bewoon. Die

loopgebiede van Saccostomus campestris manncetjies cn wyfics

het nie betekenisvol van mekaar verskil nie. Die grootte van
die loopgebied van Lemniscomys grisclda mannctjies was be-

tckenisvol grofer as die van wyfics terwyl beide geslagte
geneig het on in 'n min of meer vaste gebicde te bly. Leg-
gada minutoides het 'n betekenisvolle groter loopgebied as

enige van die andcr spesies behalwe P.( M.) natalcnsis. Die

loopgebied van P.( M.) natalensis was betckcenisvol groter as

dic¢ van Saccostomus campestris (mannctjies con geslagte

saam) en die van Lemniscomys grisclda (gislagte saam en
apart), terwyl die loopgebicde van S. campestris cn L. gri-

selda nie betekenisvol verskil het nic.

Gedurende lente was die meeste P.( M.) natalensis in-
dividue teenwoordig, half-volwasscnes en volwassenes, ter-
wyl groter volwassenes in baie lae getalle teenwoordig was.

Geen onvolwassencs is wa rgencem in hicrdie seisocn nie.
Gedurende sonmer was mecste diere volwassenes. Daar was 'n
paar onvolwasscnes in die populasic en 'n toename in half-
volwassenes. Daar was n rclatiewe toename in die getal
onvolwasscnes en half-volwasscnes vanaf somer tot herfs, mct
M  vernindering in dic aantal volwasscnes ¢n groot volwas-
senes, wat m ho¢ martaliteit onder volwasscnes aandui. Die
min waarnemings gedurende winter maak 'n vergelyking moci-
lik, maar dit dui op aansienlikc mortalitelt sedert die
vorige seisoen. Dit blyk dat diec E.( M.) natalinsis somer

populasic uit twee mass groepe bestaan het nl., con met 'n

massa van minder as 1l g en die ander mct 'n massa van LHLET
as 19 g. Twee horfs groepe 1ls o0k waargenccn alhoewcl min-
der opvallend (massa <21 g, en >24 g). Wanncer die voort-
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plantingsgegewens vir die vicr persele van P.( M.) natalensis
gekombineer word, het die voortplantingseisoen van wyfics

vanaf September tot Februarie en die van mannetjies van
September tot April gestrek.

Alle P.( M.) natalensis parameters wat bestudeor is

(totale lengte, stertlengte, kop- en liggaamslengte en lig-
gaamsmassa) het die hoogste gemiddelde waardes gedurende
somer getoon (geslagte saam en apart). Vir mannetjiecs 1is
die laagste gemiddeldes gedurende herfs waargencem cn vir
wyfies gedurcnde winter, behalwe die gemiddclde kop- en lig-
laamslengte van wyfics wat laagste was in die lonte. In
alle paramcters wat bestudeesr is, het dic gemiddelde waardes
van wyfies dic¢ van mannetjies effens oorskry gedurende herfs,
maar nooit betekenisvol nic. Gemiddclde waardes van manne-
tjyies vir alle scisoene saam het die van dic wyfies in alle
paramecters hoogs betekenisvol oorskry.

Dic¢ lente steekproef van S. campestris het meestal uit

groter diere bestaan (2> 50 g). Gedurende dic somer was dic
drie massa klasse¢ min of meer ewcredig vertecenwoordig, ter-
wyl die middelklas (35 g tot 50 g) die grootste gedeelte van
die dicre ultgemazak het gedurende herfs en winter. Die
relatiewe aantal kleiner (<35 g) cn middelklas diere het
progressief verneerder vanaf lente tot winter, terwyl die
aantal groter dicre verminder het gedurende die tyd. Wan-
neer dic gegewens van die vier persele gekombineer word,
blyk die voortplantingseisoen van wyfics van Oktober 0t
Februarie te wees, terwyl die van mannetjics dui op 'n
seisoen wat gestrek het van laat Augustus tot Junie.

Al die S. campestris paramcters wat bestudecer is, nct
hulle hoogste gemidd.lde gedurcnde die lente getoon, die
seisoen waarin dic meeste volwasse diere opgemerk is. Die
laagstc gemiddelde totale lengte, kop~ en liggaamslengte
en stertlengte van die mannetjies eon geslagte saam is ge-

durende die somer waargenecnm, terwyl die laagste gemiddelde
nassa gedurende dic winter waargencem is. Dic laagste ge-
middelde totale lungte en kop- c¢n liggaamslengte van wyfics
is waargencem in dic herfs, terwyl die gemiddeld van die
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stertlengte en liggaamsmassa dic hoogste in die winter was.
Die gemiddelde liggamsmassa, totale lengte, kop- ¢n liggaams-
lengte en stertlengte van die wyfies het oorcenstemmende waar-
des van mannctjies oorskry gedurende somer. Dic geniddelde
totale lcngte en stertlengtc van wyfies het ook dic van man—
netjies oorskry gedurénde die wintcer maar nie betekenisvol
nie. In al vier die parameters het die gemiddeld van man-
netjies die van dic wyfies betekenisvol oorskry gedurende

die¢ herfs.

Die¢ relatiewe frekwensie van die liggeaamsmassa van
Lemnisconys grisclda dui asan dat kleincer dicre (<€ 30 g) in

klein getalle voorgekom het dwarsdeur dic jaar. Daar was
relatief minder dicre van die middclklas (30 g tot 45 g) ge-
durcende lente en somer as gedurende hoerfs en winter. Gedu-
rende lente en somer egter was daar n groter getal groter
diere ( 745 g). Wanneer voortplantingsgegewens vir die vier
persele gekombineer word, blyk die voortplantingseisoen van
di¢ wyfies van September tot Februaric te wees en die van
di¢ mannetjies van Scptember tot Mcei.

Die geslagstruktuur van die P.( M.) natalensis popula-

sie het uit 'n verhouding van 0,573 mannctjies bestaan. Ge-
durcnde lunte was dit die hoogste (0,625) en gedurende die
herfs (0,491) dic laagste. Die mannetjie-wyfie verhouding
van S. campistris was 0,575 ten gunste van die mannetjics,
terwyl die hoogste mannetjie verhouding in die herfs (0,597)
en die laagste gedurende winter (0,487) gevind is. Die

L. griselda populasie het 'm verhouding van 0,437 mannctjies
getoon, met die hoogste gedurende winter (0,484) e¢n die
laagstc gedurende herfs (0,370). Leggada minutoides het n
mannetjie verhouding van 0,500 getoon en Stcatomys pratensis

m O,¢57 verhouding.

Gegewens aangaande die algemcne gedrag van 2,( M.) na-
talensis dui daarop dat hulle natuurlike gate in die grond
asook termicthope as blyplek gebruik. Daar is nooit waarge-
neem dat hulle self grawe nie. Hulle het gewoonlik probecr
byt gedurende hantering indien nulle nie aan die slaap ge-
maak is met e¢ter nie. P.( X.) natalensis het nie makker ge-

word met herhaaldelike hervangste nie. Wannecr m individu
van die spesies in die hand gchou is en 'n stroom lug in sy
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gesig geblaas is, is daar met 'n hoé frekwensie piep ge-
luid, gereageer. Om die diere akkuraat te meet wanneer
hulle slegs half aan die slaap was het Zeblyk onmoontlik

te wees. Veelvuldige vangste (die vang van meer as een
dier tergelykcrtyd in 'n val) van P.( M.) natalensis is 12
keer gevind, gewoonlik gedurende periodes van ho¢ populasie
digethede.

Saccostomus campestris het ook natuurlike gate in

die grond, asook termiethope vir neste gebruik. Voedsel-
soorte het sade van die volgende plante ingesluit: Acacia
karroc, A. tortilis, A. nilotica en Balanites maughamii,

terwyl die vrug van Grewia monticola ook gevreet is. Die

diere was gewoonlik stadig om hulle neste op te soek na
vrylating. Wanneer hulle gehanteer is sonder dat hulle
aan die slaap gemaak is, het hulle probeer byt. Een veel-
vuldige vangs gedurende m populasie piek is opgemerk.
Lemniscomys griselda het ook 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 versigtig%hanteer is nie.

Leggada minutoides het probeer byt gedurende hantering.
Daar is twee keer opgemerk dat hulle skuiling soek in
skerpioengate (Chelioctonus 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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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 live trap, as used in the present study.
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Fig. 10: The estimated total, Praomys (Mastomys) natalensis, Saccostomus campestris, Lemniscomys griselda, and Aethomys chrysophiius
populations on grid P88. Time of spraying is indicated by an inverted triangle {2-7-68).
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Fig. 11: The estimated total, Praomys (Magtomys) natalensis, Saccostomus campestris, Lé‘igomys griselda, Steatomys pratensis, and
Leggada minutoides populations on grid P89. The time of spraying on grids P50 and P88 is indicated by an inverted triangle.
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Fig. 12: The estimated total rodent population (with sexes both separate and combined) on grid P50. Time of spraying indicated by an
inverted triangle.
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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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Fig. 14: The estimated population of Saccostomus campestris on grid P50 (with sexes both separate and combined). Time of spraying
indicated by an inverted triangle.
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Fig. 15: The estimated population of Lemniscomys griselda, Leggada minutoides, and Steatomys pratensis on grid P50. Time of spraying
indicated by an inverted triangle.
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Fig. 16: The estimated total population on grid P46 (with sexes both separate and combined). Time of spraying on grids P50 and P88 is
indicated by an inverted triangle.
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The estimated Praomys (Mastomys) natalensis population on grid P46 (with sexes both separate and combined). Time of
spraying on grids P50 and P88 is indicated by an inverted triangle.
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The estimated Saccostomus campestris population on grid P46 (with sexes both separate and combined). Time of spraying
on grids P50 and P88 is indicated by inverted triangle.
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The estimated population of Lemniscomys griselda and Leggada minutoides on grid P46. Time of spraying on grids P50
and P88 is indicated by an inverted triangle.
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Fig. 20:

Species composition (percentage) on grid P50 for each trapping period from August 1967 to May 1969.
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Fig. 21:

Species composition {percentage) on grid P46 for each trapping period from May 1967 to May 1969.
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Seasonal mean total 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

standard errors. The sample size for each season is indicated above each vertical line.
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Fig. 29: 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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Fig. 30: Seasonal mean body mass (= weight in figure) 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.

© University of Pretoria

0cT



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

<

121

150 —
4 B
130 —
110 —
90 -
70 ,
r=.703
! ¥= 18-877+0-882x - ¥+ 32:24 +0-683x
Xz 52:-211+ 0-394Y x= 31-173+0- 724y
T 50
3 1. 1 T 1T T T 1 1. T T T T T
-d
150 - -
[
4 C 4 D
130 4 n=se / 4 n=16
. -
110 1 —
90 -
70 -1
r=.923 r=-.836
] ¥=-3-105 + 1.038x - ¥+ -7.556 +1:092x
/ x= 15-859.0.822Y x» 32405 +0-640Y
s0 T T T T T T T T T T T T T 1
50 70 90 110 130 50 70 90 110 130
HEAD AND BODY (mm)
Fig. 31: Tail length of Praomys (Mastomys) natalensis on the study area, plotted seasonally against

head and body length. Regression lines, equations and correlation coefficients (r) of the

refationships for both sexes combined are indicated. (A = spring;. B = summer; C = autumn;
D = winter; O :- mean of parameters}. Broken lines indicate the point where tail length = head

and body length.

© University of Pretoria



LENGHT (mm)

TOTAL

(02 ‘0

- - -
15

200 4 ,, : .

T "

i & 77 7] W f‘
- 135 7 [

180 1 T — 38 r -

<4 -~

* 17 z 19
B ! y
! — — g
- 1 . - - 1 J
4 |

140 L - .

A B - C
1

0= l T 1 ] T T T 1 T T T
Sp s A w Sp s A w Sp S A w
SEASONS
Fig. 32: Seasonal mean total iength of Saccostomus campestris 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.

© University of Pretoria

XA



(mm)

TAIL

60

50

40

30

(02 ‘0

A — 15 -1 c
135 77
26 —_ 1
+ ] ] 24
62 se ‘9
T 36 - 3 ~
{ T J['} 1
| i
1 i N
1 1 T 1 1 T 1 1 1 T
Sp S A w Sp s A w Sp S A w
SEASONS
Fig. 33: . Seasonal mean tail length of Saccostomus campestris 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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C = females; horizontal line = arithmetic mean; vertical line =mean * one standard deviation; open bar = mean t two
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Fig. 42: Seasonal mean tail 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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length. Regression lines, equations, and correlation coefficients (r) of the relationships for sexes combined
are indicated (A = spring; B = summer; C= autumn; D = winter; O = 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 degress
centigrade recorded on the study area between October 1966
and May 1969.

Year Month Highegt Mean o Lowesg Mean o Mean o
max.( C) | max.("C){ min.("C) | min.("C) | Temp.("C)
1966 Oct. 32,42 2844 16,7 14,8 19,8
Nov. 34,8 29,6 14,5 16,6 22,45
Dec. 33,2 29,3 15,2 17,7 2247
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 26,46 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 0,8 442 13,2
July 26,8 22,2 -0,1 2,8 12,1
Aug. 31,3 25,1 2,0 642 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 2G,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
May 28,2 24,2 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.

Highest | Mean Lowest Mean Mean
Year | Month 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
Dsc. 96,2 93,7 37,2 49,9 72,9
1967 | Jan. 96,7 92,7 36,5 48,5 72,8
Fab. 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
1368 | 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 67,0
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
1869 | 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 52,8 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 Pongola Corge
(27026'5,3204'E), between January 1966 and May 1969.

Year fMonth Study area Pongola Gorge
1966 Jan. - 251,5
Feb. - 83,2
March - 19,5
April - 18,7
May - 21,6
June - ' By2
July - c,0
Aug. - 17,7
Sept. - 5,5
Oct. - 15,5
Nov. - 60,8
Dec. - £5,2
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 - 615,72
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 0,5 342
July 0,0 2342
Aug. 16,9 14,4
Sept. 2,9 1’2
Oct. 24,3 28,4
Nov. 4591 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 76,49
May 44,7 47,7
Total 342,8 3564 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 P88 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 Praomys (M.) Lemniscomys Saccastomus Leggada Steatomys Asthomys

period population natalensis griselda campestris minutoides pratensis chrysophilus
First Total | First TJotal First] Total First Total First| Total First| Total First Total

capt. capt. | capt. capt. capt.| capt. capt. capt. capt.| capt. capt.] capt. capt. capt,

mMF TImF TimF TIMF T S IMFTIMFTEMFTIMFT ZIMFTIMFTEIMFTIMFTZIMFTIMFT %

26. 4.67- 1, 5,67 |- - 26|}- - 26 - - 17]|- - 17 65]- - 2}]- -~ 2 B} - 3}~ -3 12|- ~ 1|-~-1 4lOOOj0OCOO O]- -3}|]--3 12
12. 9.67-15. 9.67 |4 3 7§43 7132 5132 5 71{j1 01|11 0114j000{000 ©0j011lj01114j000DJOCO0OO0C OjoOOjOOO a
1.10.67- 4.10.67 |33 6(5 4 9 |3 3 6|54 9 100j0 00000 Q|joOO|IOOOC ©o0j0OOC|OC0OO0 Oj0OOQIOODGC OGlOODO|DOCO O
29.10,67- 1,11,67 |1 4 5i56 11 |11 2|43 7 64|011j011 9jocl1jo11 9j011}jo11 9joocojiol1 slooojooo 0
6.12.67~ 9,12.67 {61 1j1 2 3|00 Ofr 0 1 33j01 1101 133|000fjol11 23|c00j000 o0joo0O0Cjooo olooolooo 0
27. 1.68-30., 1.68 |21 3|22 400 0J0O0C 0O 0000|000 0j011}]112 50j000j000 0]J]202|20250j000f000 0
13. 2.68-16. 2.68 |41 554 9|01 1101 1 11|000}]1 1222131414626 67|000(000 OloBO|jOOO0 0Oj0ODODI0COO0 0
26, 4.,68-29, 4,68 J1 2 311 2 3412 3j]12 3100j000i000 Oi0OOQI0DOC ogGijooOojooo OjooOjloOO QjoOCj0OOO 0
26, 5.68-29. 5,68 |00 0|01 1}00 0jo01 11io0joo00C|00O0C oOjooojooo ojooojoco ojlooojlooo ojooolooo 0
l6. 6.68-18, 6.68 |0 O 001 1|00 0|1 11oc0jo0Oj00OC Ojo0O|DOO ojooojooo0 Glooocjlooo ojooGoioooO 0
11, 7.68-13, 7.68 {01 1|02 2|00 0jo01 1 spgjloo0Qjo00C Ojo1lj01l1l sojooojooo ojooojooo ojooojcoo O
3. 9.68- 6, 5,68 |01 1|02 2101 1j02 2 100j000joo0o0 OlooojooO0 gojooojocoO O|OOOIOODO ClooOjoOO 0
19.11.68-22,11.58 |01 1|01 1|00 0Oj00 0 ojooojooo0 ojo11ljo1l11o0jo0Cjooo OjooOjooO0 OQlooGioOO o
15. 2.69-17. 2,69 |01 1|01 1 |jco0 0jooc 0 olooojooo ojo11jo111c0locojlooo ojocojooo olocoojooo 0
4, 5.69- 6, 5.69 |01 1{j01 100 ojoco O 0|0 00000 0Oic1l|j0111io00joogojooo ojoogclcoo gljocoojoooD 8]
7. 5.65- 9, 5,69 |1 0 1j1 0 1|00 0lo0o 0O pD|I00Cj0CDO0 Oj)lolir1octlipnjoocojcoco cjooopooco ojooojooo O
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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 ares.

(02 gt

population comprised by each species for each trapping period is indicated

(M = males;

The percentage of the total
F = femaless

T = both sexes).

Trapping period Total Praomys (1) Lemniscomys Saccostomys Leggada Steatomys Asthomys
Population natalensis griselda campestris minutoides pratensis chrysophilus
First Total [First Total |First Total First Total First{ Total First| Total First Total
capt. capt. }jcapt. capt. capt. capt. capt. capt. capt.| capt. capt.| capt. capt. capt.
m F Tim F TimF TIMF T AMFTIMFT EIMFTIMFT SIMFTIMFT FMFTIMFT FMFTIMFT %
4, 5,67~ 8., 5.67 ~ « 25}j- <« 25}- = 13}~ = 13 52« = 3}~ = 3 12}= = 1}~ -1 4= = 6= - 6 241= = 2|= =2 B]= = =|= = - =~
6. 9.67- 9. 39,67 9 11 20{9 11 206 6 1216 6 12 60]1 1 2112 10jc0O|0OOOD 0j0 4 4]0 4 4 20{2 0 2|2 0210|0000 D00 O
27. $.67-30. 9.67 6 2 8|8 51313 1 4|4 4 B 62|000000C O0Oj101j202 15121 3|21323j000j000 0OjOOCO|oDOO O
25.10.67-28,.10.67 6 3 9}9 6 15|42 66511 73112]112 13lco0o0j0o0aO Cjo0O0I0CO0 0j101j2 02 13j000j00C0C O
2.12.67- 5.12.67 0 0 0j4 2 6100 0]22 4671000|000 pjooojo 0O oo 00j0O0CO0 Oj00O0l20233|l000|000 O
27. 1.68-30, 1.68 |2 4 6|5 5 10{00 011 22011 2]1 23 30[213|213 30jooo0jooo ojo11lifr1230fjoo00alooo o
13. 2.68-16. 2.68 4 5 9|5 7 1211 C 1§21 3 25|02 2022 1743 25|33 6 s0jooojoon olo11ilo1) 8s8loooiooon o
22. 4.6B-25, 4.68 3 1 413 1 4{1 0 1§13 0 12501 1j011 252 002|202 sp0joocojocoo ojooojooo ojoocolooo o
14, 5.68-17. 5.68 0 2 2j0 2 2|01 1i01 150]j000jl00OQ cijoocojoo0o o0jo11lio1150j000/000 0O|0O0ODJOOO O
27. 6.68-30. 6.68 1 2 311 3 4|02 2|03 37511 01}1 01 25|/000{j000Q0 gjooojoco oooCi0O0OO0 QjoOOjO0O0 O
14. 7.68-17. 7.68 0 1 141 1 2|60 0|0 C O 0O;j1 0 1li1121p00j000i0D0Q sjoc0oo0j0oo0 C|jooOOioOOC OjlooDoOjooOO O
3. 9.68- 6, 9.68 0 0 0j]1 © 1§00 ojc c O 0Ojo 00|l 01 100fj00CjDCO 0j 000|000 0jODDOJ0OODO0 0OJjOOOCIOO0O0 O
19.11.68-22,11.68 C 0 0|0 C Oj0o0 0j00 O Ojooojoaoo gja 0 0j0C O 0j0 00000 DO ODOJ0OOCOC OjoO OO0 O
15. 2.69-17, 2.68 0 0 0ij0 ©C 0Ojooc ojoo © Qolooojooa 0j0o 0 0|0 DO C 0jo 0 QCjo0Q0 DIOCOOQIODODO OO OCIOOD O
4, 5.69- 6, 5.69 11 211 1 2|00 Cjo0 0 cjooeojooan 0j011jo011 sgjcoojoo0 O|jOODDOJOOD OjJ1 0110150
7. 5.69~ 9, 5,69 1 1 21 2 3|00 Ccjoo 0 ojoogojnoaQ 0j1 1 2{1 23 1loojco0ojoot GcjooDjOOO Clooojooo o
’._J
~
H
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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
The percentage of the total population

trapping period from August 1967 to May 1569 in grid P50 on the study area.

comprised by sach species for each trapping period is indicated (M = males; F = females; T = both sexes).
Trapping Total Praomys (m,) Lemniscomys Saccostomus Leggada Steatomys Otomys

period Population natalensis griselda campestris minutoides pratensis angoniensis
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.
MFE Ttm F T{MF TIMF T EIMFTIMF TEIMFTIMF T CIMF TMFTESIMFTIMFTEIMFTMFT ¢
26.8.67-29.8.67 |16 7 23116 7 23110 5 15}10 5 15 65]4 2 614 2 6 26j2 0 2}]2 0 2 90 00j00O0C O0jOCOJjOCOCOI0OOOJODO O
23.9.67-26.9,67 7 916411 12 23} 53 B| 8614 60§1 45}]1 4 521112 }21 3 13j011j011 4|000j0000j000|D0O0C O
21.10.67-24,10.67 8 513116 12 28] 53 8]11 7 18 64{000j01 1 4111232 5 18{1 1211 23 11|11 01l1 014j000{000 O
28.11.67-1,12,67 8 4 12§13 7 201 6 2 8} 9514 70|01 1j01 1 5|202%{20 2 10j011j1 121000 0j1 015000000 O
17.1.68-20.1.68 14 5y6 915/ 01 1145 9 60i011j01 1 711 23)12 3 200000112 13jo00Q0jco00O|DOGOCICOOD O
6.2.68 - 5,2.68 {11 6 17116 10 26 4 1 5; 7 5 12 46}{01 1j1 1 2 8]6 41016 4 10 3811 012 02 8|00 OCj0OOCOCOJ0OOOJOOD0 O
14.4.68-17.4.68 | 6 2 8} 8B 4121 10 1521 3 25}112111 217415152 7 58000j000 0j000j0O0OOCGO|OOO|OCOO0 O
4.5,68 - 7.5.68 3811161319/ 01 1102 2 11{1 2 3i2 2 4 2112 57 149 13 68{000Jj00C0 Oioogolcoopojooojoooc o
22.5.68-25.5,68 21 318 816} 10 1;21 3 19101102 2131 01}6511 69j000i00C0 0OjoOCOjoOOOIODO0O0O0 O
12,6.68-15,6.68 25 716 915100 0] 21 3 20]257:25 747|000}23 5 33|/000Jj00OO0 Of0DOD|OODOO|OOOICOO0 O
23.6,68~26.6.68 | 7 2 9§12 9 21} o0 0fj10 1 5|6 2 8i85 136200023 5 24]1 01j11210|]000j0000|000C00C0 O
7.7.68 -10.7.68 01 1]5 51000 010 1 10jCO0OO0}J43 770/000J01 1 10j0o0O0Oj00CO0 OJjoOOjoCcOoOlDY1jo1I 11O
21.7.68-24,7,68 } 1 2 3|1 71017l 00 0110 1 6j1 01|35 B48|02 2125 7 41j0 00|12 01 6|0 0CQC|OOOCGOJIOOQ|OOO0 O
30.8.68- 2.9.68 10 13 3 6100 0J0O0 O gijooo|c1 117|0004{12 3 50j1 011202 33|j000j0OO0O{00O0D00D GC
23.11.68-26.11,68 12 3}j1 2 312 3j12 31o0joo0jo0 0o o0joOOG0O O cjooojoo0 OCibOOjoOODOCOICOOJOCD O
11.2.69-14,2,.69 61 716 2 8floo0 0oJol 1 13|l000|j00 0O O(617(61 7 B8l00O|0OOO Ojo0OCloOOCOIDOOQICOO0 O
30.4.69- 3.5.69 21 3]2 1 300 ojoo @ gjooocjoo 0 0j213321 31l00j000jc OO0 OjooOjoOoOOIDOOIOOC O
14.5,69-17.5.69 6 41018 412} 10 1110 1 g|lc 0000 0 0|54917 411 S2)000|000C O0j00CCOCj0OOCOOICODI0OOO0 O

}_l

BN

N
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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 t i
period from May 1967 to May 1969 in grid P46 on the study area. The percentage of the total i fond by Lobping
species for each trapping period is indicated. g e total population comprised by each
Total Population  |p. (M.) natalensis Lemniscomys Saccostomus Leggada Asthomys Jatera
- = — griselda campestris minutoides chrysophilus brantsi
Trapping Period First Total First Total First Total First Total First Total First | Total First Totsl
capture capture | capturs capture capture| capture | capturs capture capture| capture | capture}capture }(capture}capture
P T mF TmE T M F T GIMFETIRFT A ®F T{MF T Al nrTinrT 2l wFT|mFTE | MmET|NF TS
30, 5.67 - 3. 6.67 - - 177 ~ = 1771 - ~ 153 - - 153 86 -=-61]--6 3 - -~ 18} - =18 10 - =0 j=-=-0 0 - -0{-~-00 -~-0l-~-020
19, 9.67 - 22, 9.67f22 8 3022 8 3017 4 21|17 4 2170} 437437231 0 1 1}l0 1 1 3 101§101 3 ocoojco000C|0001J00O0GC
14.10.67 ~"17.10.67 6 6 12|18 10 2824 €13 6 1968} 224 |3 472511 0 1}1 0 1 4 101101 4 gogocjoooeo|loooioooo
2.11,67 - 5.11.67 8 5 131911 30}52 7115 6 2170} 31442620 0 1 10 1 1 3 gc11j022 7 cpgojcoogo|ynDOOJ0ODBO0OG
10.12.67 - 13.12.67 (13 6 19 |21 12 33|12 & 18 {1912 3194} oo0o0j101 3] 1 0 1}1 0 1 3 pDoojino0 Of CCOJ000O0}J00O0(CO0O0
23, 1.68 - 26, 1.68|19 6 25|27 15 42|10 2 12 |17 10 27 64} 2131314120 7 31017 31024 000|011 2 gcoojooccocojooonoeceoo
17. 2.68 - 20, 2.68| 11 19 30 (23 33 5627 9 {11 17 2850 246 }257 13| 6 511} 7 8 15 27 0221224 7 11211124 oopjoecoaQ
18, 4.68 ~ 21. 4,68 16 20 38 124 24 48187 1519 9 1838 134|145 10| 91019f14 1024560} 000011 2 gonyI0000 goo|coooQ
33. 4.68 - 3, 5,681 9 7 16122 18 4013 4 7 9 9 1845 202 120G2 5| 4 3 711 B8 19 48 goojor1r 3 Co0OoO|o00CO0O|l 000 000D
1B, 5,68 - 21, 5.,68| 5 5 101511 26} 00 04 3 2 5 19 358(4593)] 1 0 1}j7 31l038)] 10141112 8 gcoojoooag ocoojoo0ag
B. 6.68 - 11, 6.68 4 1 5 g 5 31 00 8] 1 1 2 15 3141527 54 c 0 0J0 1 1 86 101421323 coadoyio00coo goojccco
19, 6.68 ~ 22. 6.68 2 2 4 g9 7 1600 0 1 1 2 13 112113425 0 1 1| 4 3 7 44 101130319 goococjljoeococo coojocooO
3. 7.6 - 6. 7.68] 1 3 4|7 6 13|09 o}l 0 0 0 0] 022414538} 1 1 2|5 2 758} 000(1C1 8 gootiooco|pocoOoNY(cCOoO0GO
17. 7.68 - 20. 7.68 2 0 2 3 4 71 00 0 0 o 0 0 101413457 0 0 0] 2 1 343 poojoo0o0 g ooolJjcooaa coo0inoO0Oo
7. 9.68 - 10. 9.687 2 0 2 21 4110 1 1 0 125 Qo0{01125)y 1 0 1}j1 0 125 0 COJ1l0128 poocjoogocao poojogoo
15.11.68 - 18.11.68) 2 1 3 2 2 4§y 21 312 1 375 000]01125 0o 0o olo o o clonoocyictco0 c)ylooojcooo0Cc|000)|00QC0G0
18. 2.68% - 21. 2.68 1 0 1 3 1 41 C G 0 2 1 3 75 goojoeco o o 0 g0 O O0 O c00J000 O poojoagnc 101|1012
26. 4.69 - 29. 4.69] 11 5 16|11 5 16} 00 ot o o0 o 0loi11]o11 611 3 14|11 3 14 B8 poojoco ojo0o1ljollas gonj|ocooao
16, 5.69 - 13, 5.69 4 3 7 2 8 17101 1 c 1 1l 6 NnOoOO0J0O11 6 4 1 519 5 14 B2 onoJ|ooo 6 goojcooo cl11]J0116+6
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Table 8 Results of

from the four study grids.

(0}5;3

Values are indicated as percentages

chemical analyses of eight soil samples on an oven-dry basis taken

(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 cm 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10
pH Sy 7 6y O 6y 5 6y 2 5,6 5,9 6y 3 6y 6
Resistance in ohms
at 15,5°C 810 810 380 420 590 530 449 370
CaC0, 0,0 040 0,0 0,0 0,0 0,0 0,0 0,0
Phosphorus (as P) 0, 0007 o,0010 | 0,0012 | 0,0007 { 0,0015 0,000 | 0,0014 | 0,0010
Sodium (Na) 0, 006 0,005 0, 007 0,006 0,009 0,012 0,006 0,007
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 (Mg) 0,030 0,047 0,071 0,068 0,056 0,073 0, 046 0,086
Carbon (C) 1,24 1,69 2,16 2,26 1,62 2,20 2439 2,12
Nitrogen (N) 0,14 0,17 0,26 0,24 0,21 0425 0,27 0,20
C : N ratio 8,86 9,94 By 31 9,42 7,71 8,80 8,85 10,60
Incadescence loss 5,65 6,67 7,18 7,83 5,39 7435 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 4411 4,30 3,08 4419 4,44 4,03
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Analyses of eight soil samples taken from the four study
Water soluble cations and anions in 1 part soil

+ 5 parts water extract, as milliequavalents per 100 gram

soil on an oven-dry basis

(The locations on the study
area where the soil samples were taken are indicated in

fig. 3).
. P88 and
Grids P50 P46 pag
Position of soil samples | 1 2 3 4 5 6 7 8
Depth in cm 0-10| 0-10/ 0-10}0-10f0-10{0-10{0-10{0-10
Cations Na® 0,12{0,11}0,15{0,17|0,16{0,20{0,12{0,13
K* 0,09{0,09}0,12}0,18|0,13]0,19]0,04{0,09
cal* o,08|0,14|0,37|0,26|0,14}0,17{0,40{0,33
mg2* 0,02|0,00}0,04|0,07{0,00]/0,00|0,04|0, 09
Sum of cations 0,31| 0,34} 0,68]{0,68{0,43|0,56|0,60|0,64
Anions Cl~ 0,10; 0,05/ 0,08|0,05|0,05{0,08}0,05|0,05
5042+ 0,05} 0,00|0,00{0,05|0,10}0,00{0,16|0,16
c032' 0,00} 0,00{0,00}0,00}{0,00{0,00{0,00|0,00
HCUS’ 0,10| 0,21{0,2710,27{0,16{0,16|0,27|0,31
N03- 0,10 0,07| 0,29}0,32| 0,18} 0,24}0,22|0,19
Sum of anions o, 35| 0,33} 0,64}0,69{0,49{0,48] 0,70} 0,71
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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).

Grids PS0 P46 P88 and P88

Position of

[
soil samples 1 2 3 4 - 6 7 8
Depth in cms 0-10f 0-10{ 0-10{ 0-10| 0-10| 0-10f{ 0-10} 0-10
Colour (dry) Brown)|Brown| Dark }Dark |Brown] Red

Red | Red |Broun|Broun| Red |Brown|Bl3°K|Black
Stone > 2 (% particle

8
size in mm) 0,51 1,2 1,1} 0,9 0,7| 0,7 | 0,0 3y

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)
0,20 - 0,02 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)
< 0.002 40,5 40,9 | 51,4{52,6 | 45,6{45,2 | 36,7 | 51,3

Total 7,5 |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

pB8 & P89

Trees and shrubs

fcacia tortilis

A. karrog

A. nilotica

A. nigrescens

A. senegal

Aloe marlothi

Boscia albitrunca
Azima tetracantha
Nuxia caongesta
Ziziphus mucronata
Maytenus senegalensis
M. heterophyla
Dichrostachys cinera
Spirostachys africana
Ormocarpum tricocarpum
Bolusanthus speciosus
Grewia spp.
Sclerocarya birrea
Commiphora pyrecanthoides

x

X X X X

X X X X X X

X X X X X X

X X X X

X X X X X

Grasses

Panicum maximum

P. deustum

Sporobolus smutsii
Bothricocloa insculpta
Urocloa mosambicus
Chloris virgata
Digitaria spp.
Eragrostis superba
Aristida congesta
Cenchrus ciliaris
Diplachne eleusine
Fingerhutia sppe.
Cymbopogon excavatus
Heteropogon contortus
Rhynchelytrum repens
Themeda triandra

X X X X X X

X X X X X X X X X X

X X X X

X X X X X X X X X X
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Die%drin apd photodieldrin residues (in ppm) on the veld
at increasing intervals after treatment (mean of three

replicates) on the study area (From Wiese and Basson,
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 4,06 + 0,52
7 4,34 + 0,17 7,3 + 0,40
14 1,97 + 0,37 8.37 + 0,73
21 1,658 + 0,45 6,85 + 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
50 0,11 + 0,02 1,40 + 0,03
146 0,08 + 0,02 0,67 + 0,03
189 0,02 + 0,02 0,35 + 0,04
258 0,01 + 0,01 0,20 + 0,08
380 < 0,01 < 0,01

Dieldrin and photodieldrin residues (in ppm) in carcasses
of rodents exposed to treated habitat on the study area at
increasing intervals after treatmant. Sample sizes are
shown in brackets,

Time slapsed be=
tween dieldrin : . R .
application and Pesticide |L. griselda|S. campestris|C.hirta
sampling (days)
10 Dieldrin 0,010(5) - -
Photodieldrin} 0,000 - -
16 Dieldrin - 0,015(2) -
Photodieldrin - 0,000 -
20 Disldrin 0,054(6) - -
Photodieldrin{ 0,000 - -
60 Dieldrin 0,102(3) - 4,660(1)
Photodieldrini 0,000 - 0,206
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Table 14 Dieldrin and photodieldrin residues (in ppm) in tissues of
wither: exposed ?o treated grazing at increasing intervals
after treatment (mean of tgo Eeplicates) in the Lydenburg

district (From Wiese

, 1570).

Time elapsed between dieldrin Pesticide Wethers
application and sampling(d
PP P 9 ays) 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 p,870] 7,000
Photodieldrin 0,020 0,040 0,140
90 Dieldrin 0,110 0,325 0,965
Photodieldrin 0,003 0,004 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 gwoe;eplicates) in the Lydenburg district

(From Wiese 1970).
.. 0
Time slapsed between dieldrin Pesticide xen
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 | <0,002 | 0,018] 0,044
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Table 16 Percsntagag pregnant females (P) and scrotal males (S) of
Praomys (Mastomys) natalensis, Saccostomus campestris, and

Lemniscomys griselda observed on grids

September 1967 to May 1969

(M = males;

PBB and P89 from

F = females).

hatalensis | S. campestris | L. griselda
Trapping Period } o \ \ N \
. . 0. 0. 0. 0.
%P M 7S F m s F m %S
6. 9.67 - 15. 9.67 81 25y 91 0} O] O OF Of 1} 0O 2 ©
27. 9.67 -~ 4,10.67 g11oo; 9j100f 0] o] 2f s50f Ol Oof of O
25.10.67 ~ 1.11.67 81 75 10y 60y 1} 0] of of 2| O] 1100
2.12.67 - 9,.12.67 2j1o00t 3flocf 1} o} o 0of 1} of of ©
27. 1.68 - 30. 1.68 ijlo0: 1j100y 2y O} 3jiooy 2§ Of 14 O
13, 2.68 - 16. 2.68 2| 50; 27100, Sy 0O} 7t 71 3| 671 1] ©
22. 4.68 ~ 29, 4.68 2y 0 2 0f of 0O} 2y 50 1] D} 0Of O
14, 5.68 - 259, 5.68 2| of o] o} G Of O0f 0] O0f 0] 0O ©
16. 6.68 ~ 30. 6.68 4y 0f 0 o} Of Of Of 0} 0 0O 1} O
11. 7.68 - 17. 7.68 1} oy o of 1} of 0o o} 1} 0O} 1} ©
3. 9.68 - 6. 5.68 2 00 0 0y O Oof 0f 0] Oof 0Of 1} O
15.11.68 ~ 22.1).66 of of of o 1 of O} of of 0}y O O
15, 2.69 - 17. 2.69 o of of of 1} o} 0} of of o] O] ©
4, 5.69 - 9, 5.69 of O0f O] Of 4] 25| 2j100f 0O} O] Of O

Table 17 Percentage of pregnant females (P) and scrotal males (S) of
Praomys (Mastomys) natalensis, Saccostomus campestris, and

Lomniscomys griselda observed on grid P50 from August 1967 to

May 1969

(M = males;

F = females).

Trapping Period

£. patalensis

S. campestris

L. griselds

, No. No. No. |, {No. No.

A B E A m|* S ¢ i

26. 8.67 - 29, 8,67 5| ol 10l ol o] of 2ol 2| of 4] o
23. 9.67 - 26. 9.67 6] 671 8! 38| 1l o] 2|io0| 4|r00] 1}100
21.10.67 - 24.10.67 71 20i 11| 64| 2| sof 3{i0o| 1f of of o
28.11.67 - 1.12.67 s eof 9| ss| ol of 2lioo}l 1| o] of ©
17. 1.68 - 20. 1.68 5i sol 4| 751 2| o] 1]ioo| 1|i00| of o
6. 2.68 - 9. 2.68 5! 60! 7|100| 4| 25| 6| e3| 1| o] 1fioo

14. 4.68 - 17. 4.68 11 oi 2ot 2| o] s| 200 1| o| 1f1o0
4. 5.68 = 7. 5.68 21 ol ol of gl o] 4| 28] 2| o] 2f100

2. 5.68 - 25, 5.68 11 ol 20 ol s| of 6| ol 21 of of o
12. 6.68 - 15. 6.68 11 ol 21 ol 31 of 2| of s{ of 2| o
23. 6.68 ~ 26. 6.68 ol ol 1l ol 3| o 2| of s| of 8] o
7. 7.68 - 10. 7.68 ol o 1l ol 1] o] of of 3| of 4| o

21. 7.68 ~ 24. 7.68 ol of 1t of s| of 2| of s{ o] 3| o
30, 8.68 -~ 2. 9.68 ol ol of ol 2| of 1]iool 1] of o] ©
23.11.68 - 26.11.68 >l of 1liool of ol of of of of o] o
11. 2.69 - 14, 2,69 1l of ol ol 1| o] s|iool of of o] o
30. 4.69 = 3. 5.69 ol ol of of 1l of 2{io0l of of of o
14. 5.60 - 19, 5.69 ol ol 1l ol 4l so] 7| sl of of of ©

e om0 O e & S Y e
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Table 18 Percentage of pragnant females (P) and scrotal males (S) of
Pracmys (Mastomys) natalensis, Saccostomus campestris, and

Lemniscomys griselda observed on grid P46 from September

1967 to Mey 1969

(M= males;

F = females).

P. natalensis

S. campestris

L. griselda

- .
N?. % p N;- % 5 N?- % p N;o % 5 Ngo % p N;. % S
19. 9.67 - 22. 9.67 41 75) 174 36! 1| of ol of 3] 0] 4j 25
14.10.67 - 17.10.67 6] 671 13} 62! ol o} 1lioo} 4 o]l 3} O
2.11,67 - 5.11,67 6! ol 15} 80} 1! of o} o] 2§ of 4] 75
10.12,67 ~ 13.12,67 12{ 0| 19{100f o} o0 1jio0| o} Of 1100
23, 1,68 - 26, 1,68 10} o} 17] 711 3} of 7)s57f{ 1] ol 3| 67
17, 2.68 - 20, 2.68 171 of 11t 91} 8 of 7] 431 5| o] 2jio0
18, 4.68 - 21, 4,68 of o| 9| 33| 10l of 14} 44} 4] o} 1} ¢
30. 4.68 ~ 3, 5.68 9| o} 9} 22! 8f of 11{91] o] af 2| o
18, 5.68 - 21, 5.68 2] ol 3| of 31 ol 7] o] 5| of 4] ©
8. 6.68 - 1l. 6.68 1! o] 1| o] 1} of of of 2] of 5| ©
19. 6.68 - 22. 6.68 1} ol 1y of 3} o] 4} 25{ 3y of 1| G;
3. T.68 - 6. 7.68 o] ol of o] 21 of s{ of 4] of 1 ui
17. 7.68 - 20, 7.68 o, of of of 1| of 2f{ of 3 of 1 O}
7. 9.68 - 10. 9,68 ol ol 1] o o| o] 1fioo| 1| of o] ©
15.11.69 -~ 18.11,68 1{ o} 2|50l ol of o]l of 1] of o© ol
18, 2.6% - 21, 2,69 1| of 2%100] o of o] of ol o] of ol
26. 4.69 - 29, 4.69 gl ol ol ol 3| o] 11fss{ 1| o] o| 0O}
10. 5.69 - 13. 5.69 1! o} ol of si{ of 9j89} 1} 0| © UJ
i
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Table 19 Average maximum distance (in feet) betwsen points of capture (av. M) for Praomys (Mastomys) natalensis an
grids P46, PSQ, and PB8 & P89. n indicates the numbsr of observations after each capture (100 ft = 30,48 m)
Grid P46 Grid PS50 Grids P89 & P88 All grids
Frequency
of Males Females Total Males Females Total Males Females Total Males Females Total
captures
niav.Mj n|]|av.M| n jav.M} n lav.M{ n Jav.M] n |av.M| n Jav.M] n jav.My n jav.M! n |av.M n jav.M| n |av.
2 53 93 |33 69 |86 84 |27 67 {12 84 139 72 (14 86 |13 65 | 27 /7@ 94 B5 |56 71 |152 50
3 42 1103 [24 {113 {66 (107 {20 {145 ;11 97 {31 {128 {14 {112 |10 {133 |24 | EFE |76 |116 |45 [112 |i21|3&%
4 28 1136 {21 | 111 {49 |126 |15 }209 8 1192 23 203 {12 |131 |10 {203 |22 | 164 |55 {156 |39 (151 941154
5 20 | 205 |16 161 |36 |186 | 9 | 239 7 1187 j16 |216 7 |185 7 1258 |14 %335 36 [210 |30 (190 66 200
6 16 ;199 {15 {172 |31 }186 8 | 274 7 1199 |15 {239 4 1176 6 §291 {10 | 284 128 1217 |28 {204 561211
7 12 1200 |12 172 |24 |i86 8 | 274 6 |145 {14 |219 4 {176 5 |332 9 | 263 |24 1220 |23 |19 | 47209
8 12 1200 112 1172 |24 |1i86 6 {302 5 1104 |11 212 3 1130 | 3 {296 6 1213 |21 |220 |20 }149 411185
9 9 {230 | 8 ] 155 |17 [195 4 1300 | 4 |119 8 210 | 3 |169 3 1296 6 232 116 | 236 {15 {174 311206
10 8 1231 6 1173 (14 1206 4 1300 3 61 | 7 |198 2 1232 3 1296 51270 114 1251 t12 1176 261216
11 71290 | 6 | 211 13 253 2 {304 3 ;107 5 |186 2 1446 2 1121 4 1283 311 1321 |11 {166 221243
12 6 1300 6 1211 |12 |255 2 | 308 1 122 3 1246 2 l446 2 {233 4 ) 339 (10 }331 9 |205 191271
13 5 1323 51221 {10 (272 1 }486 1 3232 2 ]358 2 1446 2 1233 4 339 8 {374 8 225 161300
14 4 | 305 4 1198 8 1252 1 }486 1 1232 2 1359 2 l446 2 1233 4 | 339 7 {371 7 1225 14292
15 31320 ) 4 {198 | 7 250 | 1 |4c6 1 |396 2 |44l 2 446 2 1245 4 | 346 6 {390 | 7 (240 | 13]309
16 2 | 442 2 |166 4 |304 | 1 }486 1 ]396 2 441 1 775 2 |245 3 | 422 4 1536 5 |244 91374
17 1272 2 166 3 |201 1 1486 1 1396 2 441 1 1775 1 {336 2 | 556 3 1511 4 {266 71371
18 2 1180 | 2 }180 1 1396 1 }396 1 775 1l [336 2 | 556 1 778 4 1273 51373
19 2 {180 | 2 |180 1 396 1 [3%86 1 |775 1 |336 2 | 556 1 |775 4 1273 51373
20 21180 | 2 {180 1 |396 1 {396 | 1 775 1 |775 1775 3 1252 41383
21 1 }|262 1 262 1 778 1775 1l {775 1 }262 21519
22 1 {775 11775 11775 1]775
23 1 §775 1{775 J11}775 11775
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Table 20 Average maximum distance (in feet) between points of capture (av.M) for Saccostomus campestris, on grids P46,
pP50,and P88 & PB9, n indicates the number of observations after each capture (100 ft = 30,48 m).

Grid P46 Grid P50 Grids P89 & P88 All Grids
Frequency
capzzres Males Females Total Males Females Total Males Females Total lales Females Total
nlaveM| n jav.M n laveM n javeMj n Jav.M| n jav.Mi n fav.M| n Jav.M} n Jav.Mj n jav.M| n jav.M| n jav.M
2 26 1111 |16 96 {42 |106 |21 67 {11 75 132 70 51109 4 74 9 93 152 93 |31 86 |83 390
3 23 [152 113 1141 |36 |]149 |17 94 8 1119 125 (102 3 | 159 2 89 5 135 (43 |132 123 {130 {66 (131
4 19 §180 8 1156 |27 1173 }10 132 5 1112 115 §125 11177 1 }192 2 1185 130 |164 J14 }143 }44 (157
5 13 1239 5 1132 {18 {209 7 |168 4 1127 {11 §153 1l {192 1 192 |20 |214 }10 (136 |30 (188
6 8 1140 3 1143 |11 | 141 7 1175 4 1127 (11 1157 1 {327 1l (327 |15 j156 8 {158 {23 {157
7 4 1170 3 [ 155 7 1163 5 |182 3 98 8 1150 1 {327 1 (1327 9 176 7 1177 {16 (176
8 3 1212 2 {184 5 1201 3 1134 2 1109 5 1124 6 1171 4 1146 (10 1161
9 2 1264 2 1184 4 1224 2 1140 2 1138 4 1139 4 1202 4 1161 8 {182
10 2 1184 2 {184 2 1187 2 |164 4 1175 2 1187 4 174 6 j178
11 1 j272 1272 2 {187 2 1164 4 {175 2 1187 3 |20C 5 195
12 1 {272 11272 2 1187 2 1182 4 1185 2 1187 3 1212 5 (202
13 1 {272 1 |272 2 1187 2 {204 4 1195 2 1187 3 [227 5 211
14 1 4272 11272 2 1187 2 1304 4 |250 2 1187 3 {293 5 1251
15 1l {272 1 9272 1 {304 1l j192 2 (248 1 |304 2 1232 3 {256
16 1l 272 1 {272 1 304 1l {304 1 1304 1 (272 2 1288
17 1 |272 1272 1 |304 1l ;304 1 {304 1 {272 2 288
18 1 |304 1 ]3304 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, P50,

and P88 & P89. n indicaetes the number of observations after each capture (100 ft = 30,48 m).

(0}3 gt

Grid P46 Grid P50 Grids P89 & P88 All Grids
Frequency
of fMales Females Total Malss Females Total Males Females Total ffales Females Total
captures
ntav.iif n fav.Mf n jav.M} n jav.M| n jav.M|{ n [av.M|n Jav.M| n jav.®]| n lav.M] n Jav.m| n lav.m| nlav.m
2 16 {182 |17 85 |33 1132 7 73 |10 77 117 75 4 1100 3 46 7 77 127 1141 |30 78 571118
3 11 210 12 |148 |23 {177 7 1133 6 1136 |13 |134 3 272 3 1272 21 |193 |18 {144 |38|170
4 6 | 196 7 1132 |13 |162 4 86 4 1171 8 1128 2 96 2 96 |12 143 |11 {146 (23144
S 4 1203 5 1122 9 |158 3 95 3 98 6 96 1l 96 1 96 8 J149 8 [113 {16{131
6 2 {164 5 1164 7 164 2 1139 3 1127 5 ]132 4 [151 8 |150 ]12{150
7 11]232 5 {164 6 |176 2 1139 2 {155 4 1147 3 j170 7 1162 |10|164
8 1232 3 1128 4 1154 2 1174 2 }155 4 1164 3 1193 5 139 8159
9 11232 2 1109 3 |150 2 |174 2 1155 4 1164 3 {193 4 1132 71158
10 11232 2 {109 3 ]150 2 |174 2 }155 4 {164 3 {193 4 132 71158
11 1}232 2 1185 3 {200 2 1174 2 }155 4 1164 3 1193 4 }169 7 138579
12 11232 1 {219 2 1225 2 1174 2 1155 4 1164 3 }193 3 (171 6 13858y
13 1]232 1l 232 1l ]251 2 1155 3 |187 2 1241 2 |155 41190
14 1]232 1 1232 1 |251 1 1155 2 {203 2 {241 1 155 31177
15 1]232 1 }232 1 ]251 1 }155 2 1203 2 1241 1 ]155 31177
16 1 {232 1 {232 1 }155 1 {155 1l 232 1 155 21194
17 1]232 1 232 1 {155 1 |155 1 1232 1 155 21194
18 11232 1 1232 1 j155 1 }155 1 §232 1 {155 21194
19 11232 1 {232 1 J155 1 {155 1 [232 1 J155 21194
20 1]232 1 [232 1 {155 1l ]155 1 1232 1l {155 21194
21 11232 1 1232 1 }155 1 }155 1 {232 1 }155 21194
22 1}232 1 1232 1 ]155 1 ]155 1 1232 1l 155 21184
23 1 1]232 1 232 1 192 1 }]192 1 |232 1 1192 21212
24 1 ]192 1 192 1l {192 1]192
25 1 j192 1 {192 1 {192 1192
26 1 {192 1 1192 1 {192 1]192
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Average maximum distance (in feet) between points of

capture (av.M) for Leggada minutoides (sexes

on all grids combined (100 ft = 30,48 m).

combined)

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® !
female, and sexes combined on the study area.

siead and body length, tail length and body mass of male,

MALES FEMALES TOTAL
Season =
X SD SE range n X SD SE range n X SD SE range n
BODY MASS (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 3 34,177 §10,817 |1 1,383 6-57 62 38,274 110,912 | 0,939 6-62 135
Autumn 23,370 |13,485 {2,593 7-52 27 24,667 {13,121 § 2,523 b-44 27 24,019 } 13,195 {1,782 6-52 54
Uinter 26,333 5,922 | 2,417 17-32 € 19,800 74772 § 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 |0,49C 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 f206,855 | 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 |1€1,815 | 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 | 1€2 {197,206 | 26,303 | 1,377 |102-255 | 365
TAIL LENGTH (mm)
Spring 100,876 112,127 11,231 B85~138 97 97,206 } 12,987 | 1,636 74~150 63 99,431 | 12,562 } 0,993 74-150 | 160
Summer io8,603 13,103 |1,534 64-128 73 {102,535 | 16,610 | 2,111 40-128 62 {106,000 | 15,029 | 1,283 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 12,717 93-108 & 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 58-12C 97 £8,381 7,343 § 0,925 71-104 63 91,356 8,385 | 0,664 68-12C | 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 1135
Autumn 90,630 19,879 | 3,821 61-119 27 50,741 | 19,050 | 3,563 59-118 27 90,685 | 19,284 | 2,523 59-119 54
Wiinter 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 89,483 | 13,673 | 0,960 59-126 | 203 94,815 {12,227 § 0,961 53-126 | 162 97,411 | 13,334 { 0,698 59-126 | 365
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Teble 24 Values of t and degrees of freedom (d f) for a comparison of
totél length between samples of P. (m.) natalensis aobserved
during different seasons on the study area (x - significant,
p < 0.05 xx - highly significant, p < 0,01).
Values of t
Males df Females |d f Total df
Spring - Summer |7,3616™F |168 | 4,9247°% |123 |8,2358"% | 293
Spring - Autumn }1,5901 122 | 0,3549 88 11,5497 212
Spring - Uinter |[0,4113 [101 {0,9802 71 |0,9870 |174
Summer - Autumn {4,5374°% | 98 |2,9168"* | 87 |5,3688"% |187
Summer - Winter {2,9236"% | 77 |3,5212"% | 70 |4,5732°% |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
P. (M.) natalensis male and female mean body mass, total
lengthg, 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
“88%0n | Body | .| Total |, .| Taix | .| Head and |, .
mass length length Bady length
Spring | 4,5319™% |1s8 |2,8314"° | 158 |1,7923 |1s8 | 3,8786"% |1s8
summer | 4,2357°% | 133 |2,5704% 133 |2,1733° 133 | 2,9513° 133
Autumn 0,3582 52 | 0,0573 52 10,0250 52 00,0209 52
Winter | 1,8950 14 |1,9377 14 |3,0708"™* | 14 | 0,7679 14
Total | 4,8439°% |363 |3,2420°" | 363 |2,9165°% | 363 | 3,4379°" 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.
(M.} natalensis 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 df Total df
Spring - Summer {8,4952° [ 168 |8,2295™* | 123 |11,1559% | 293
Spring Autumn {0,6780 122 10,6242 881 0,2479 212
Spring - Winter |0,2400 | 101 |0,4756 71} 0,1207 | 174
Summer - Autumn |4,8392°% | 98 |3,2728"* | 87| 5,8689%% | 187
Summer - Winter |3,6424™% | 77 |3,5712"% | 70| 5,4514™ | 149
Autumn Winter }0,6464 31 | 0,1266 351 0,2679 68
Table 27 Values of t and degrees of freedom (d f) for a com=
parison of tail length between samples of P. (M.)
natalensis 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 jFemales df Total df
Spring - Summer |3,9289°% |168 |2,1460" {123 | 4,0283" {293
Spring - Autumn |2,3017° |122 {1,3402 88 | 2,7102"% | 212
Spring - Winter |0,5444 {101 {2,2559% | 71)1,8944 |174
Summer - Autumn |4,0005"* | 98 [2,4891° | 87 |4,6504% | 187
Summer - Winter (1,9560 77 13,3430°% | 70| 3,6132°% | 149
fAutumn - Winter ]2,3357° | 31 |0,7288 35 | 0,3423 68
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Values of t and degrees of freedom (d f) for a com=
parison of body mass between samples of B. (m.)

natalensis observed during different seasons on the

study area (x - significant, p < 0.05; xx - highly
significant, p < 0.01).

Values of t

Males df Females |d f Total df

Spring
Spring
Spring
Summer
Summer

Autumn

Summer | 10,1542°% 168 | 6,4002°|123 |10,7677™ | 293
Autumn | 1,9278 {122 | o,0855 | 88 | 1,5569 |212
winter | 0,8740 101 | 1,8273 | 71| 2,3632° |174
putumn | 6,48047% | 98 | 3,2083°%| 87 | 7,0350" | 187
. XX XX XX
Winter | 5,7641 77 | 5,1064°%} 70 | 7,5170™ {149
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 Roodepnort areas (Roodepoort data from Coetzee,
1967: Table 10).
PONGOLA ROODEPOORT
Season -
X SD SE n X SO SE n
MALES
Spring | 28,515 | 6,134 | 0,623 | 97 %30,790 12,816 0,961 178
Summer | 41,753 | 9,786 {1,145 | 73 | 38,085 {18,651 {3,869 23
Autumn | 23,370 | 13,485 {2,593 | 27 121,104 {11,808 {0,506 544
Winter | 26,333 | 5,922 | 2,417 6 :23,485 | 7,854 {0,231 ) 1176
Total | 32,527 | 8,734 {0,613 {203 {23,670 |10,760 {0,245 | 1921
FEMALES
Spring | 24,444 | 5,139 {0,647 x 63 127,972 {10,498 ;0,655 257
Summer | 34,177 {10,817 | 1,383 | 62 {33,385 |12,792 {1,998 41
Autumn | 24,667 | 13,121 | 2,523 ; 27 24,829 113,533 | 0,541 625
Winter{ 19,800 | 7,772 | 2,459 | 10 {21,883 } 7,727 10,218 1255
Totel | 27,920 ; 9,256 | 0,727 {162 | 23,660 ;10,660 {0,299 i 2178
TOTAL
Spring | 26,913 | 65,083 | 0,481 1160 {29,110 {10,967 | 0,526 435
Summer ; 38,274 | 10,512 | 0,939 |135 | 35,628 {14,954 | 1,869 64
Autumn | 24,019 } 13,195 11,782 ; 54 }23,099 12,904 | 0,377 1165
Winter | 22,250 § 7,655 | 1,914 | 16 | 22,648 | 8,050 | 0,163 | 2431
Total | 30,483 | 9,368 { 0,480 {365 ;: 23,660 {10,710 {0,167 | 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 E.
(m.) natalensis in the Roodepoort area, Transvaal high=
(Calculated from Coetzee, 19673

veld.

cant, p < 0,05;

x - signifi=

xx - highly significant, p < 0,01).

Values of t
Males df Females df Total d f
Spring - Summer |1,8206 199 |2,5748% 296| 3,3567°% | 497
Spring - Autumn |8,9206"% | 720 {3,6998° | 8so| 9,2877°* | 1602
Spring - Winter |7,3922°% | 1352 |8,8221"% | 1s10{11,7363" {2864
Summer - Autumn [4,3294"% | 565 |4,1337°% | 64| 6,9179°% |1231
Summer - Winter [3,7470™% | 1197 |5,7235"% | 1294 4,9009* {2493
Autumn - Winter [4,2762°% 11718 {5,0480°" | 1878 1,0968 |3598

© University of Pretoria




UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

162

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 (x - significant, p < 0.05;
xx - highly significant, p < 0.0l

Coetzee, 1967).

calculated from

Values of t
Seasons df
Body mass
Spring 2,4241% 433
Summer 1,0744 62
Autumn 5,0263"% 1167
Winter 5,0314™% 2429
Total 0, 0298 4097
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Table 32 Values of t and degrees of freedom (d f) for & com=
parison of P. (M.) natalensis body mass from Roode=
poort, and the study area for each season (x -
significant, p< 0,05; xx - highly significant,

p < G,01).

Values of t

Season
Males df Females |d f Total df

Spring | 1,9872" | 273 | 3,8315°%| 318 | 3,0831%° | 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 | 0,2072 | 2445
Total |13,4136™% {2122 | 5,5898°%|2338 |13,1718™% | 4462

Table 33 Values of t and degrees of freedom (d f) for a
comparison of P. (M.) natalensis head and body
length and tail length observed during different
seasons on the study area (x - significant, p < 0,05;
xx - highly significant, p< 0,01).

VValues of t

Season
Males df Females d f |Both Sexes] d f

Spring | 5,0452"% | 192 | 4,6951°%| 124 | 6,76077% | 318

Summer | 1,1317 144 | 0,3562 | 122 | 1,0535 268
putumn | 0,0523 52 | 0,0591 52 | 0,0798 106
Winter | 1,6153 10 | 0,6223 18 | 0,1992 30

Total | 2,120 | 404 | 1,8286 | 322 | 2,7500°% | 728
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X2 test for significance of deviation from 1l:1

Table 34
ratio between head and body length and tail length
of P. (M.) natalensis from the study area during
different seasons. :
Males Females Both Sexes

Season X2 X2 X2

Spring 00,2898 0,4172 0,3354

Summer 0,0356 0,0048 0,0186

Autumn 0,0004 0,0008 0,0005

Winter 0,3416 n,0735 0,0034

Total 0,0416 00,0438 0,0427
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Table 35 g u

Saccostomus campestris seasonal mean total length, & i tail length and body mass of male, female,
and sexes combined on the study area,
MALES FEMALES TOTAL
Seascn = —
X sp SE range n X SD SE range n X SD SE range n
BODY ©ASS (g)
Spring 70,667 | 24,088 | 6,225 34-106 | 15 ; ©7,455 {17,276 {5,203 30-73 11 65,077 | 22,105 | 4,333 30-106 26
Summer 40,368 | 15,555 | 2,524 18-7C 3 46,2%0 | 13,034 {2,661 20-6€ 24 42,619 | 14,764 | 1,875 18-70 62
Autumn 47,675 112,137 {1,383 28-72 7 40,241 9,907 ;1,298 25~63 58 44,481 | 11,787 | 1,016 25-72 135
Winter 39,882 7,999 {1,841 31-56 17 38,211 6,373 } 1,462 31-55 15 39,000 7,131 | 1,1€8 31-5€ 35
Total 47,231 § 14,165 {1,168 16-106 | 147 42,875 {10,912 ;1,031 20-66 1112 45,341 | 13,34C | G,825 1€-106 § 259
!
TOTAL LENGTH (mm)
Spring 182,800 1 18,475 1 4,773 | 144-207 15 172,818 | 19,712 | 5,937 {140-1921 11 178,577 | 19,284 | 3,782 | 140-207 26
Summer 153,079 | 24,198 | 3,928 | 113-15¢ 38 {167,041 | 18,442 3,763 {116-194}) 24 158,587 | 22,977 | 2,919 {113-196 €2
Autumn 167,922 | 15,755 11,801 1131-191 77 {159,052 | 14,443 11,895 |135-184] 58 164,111 | 15,800 ; 1,361 |131-151 | 135
Winter 159,824 | 10,345 | 2,515 | 145-178 17 1160,105 {10,878 | 2,494 |146-184] 19 159,972 | 10,479 | 1,746 {145-192 36
Total 164,667 | 17,964 {1,482 ;113-207 | 147 } 162,285 ;15,225 {1,439 {116-1941112 163,666 | 17,476 | 1,086 | 113-207 | 259
TEIL LENGTH (mm)

Spring 56,667 4,952 {1,270 45-€0 15 53,273 5,764 | 1,730 45~62 11 54,077 5,245 | 1,020 45-62 26
Summer 45,947 7,519 11,220 33-58 38 51,72¢C £,208 {1,267 33-59 24 48,238 7,534 | 3,357 33-59 2
Autumn 53,090 8,633 | 0,984 41-64 77 49,690 5,880 10,772 37-60 58 51,63C 7,735 | 0,665 37-64 135
Winter 48,353 3,481 | 0,844 42-55 17 43,211 4,184 | 3,956 41~56 19 48,806 3,838 | 0,636 41-56 36

Total 51,061 7,537 | 0,622 33-64 147 50,396 5,619 | 0,531 33-62 112 50,671 7,011 { G,436 33-64 259

HEAD AMD BODY LENGTH (mm)

Spring 128,133 } 16,638 | 4,260 91-147 15 | 120,363 | 1€,415 | 4,940 91-133} 11 124,850 16,677 | 3,270 91-147 26
Summer 1N&,974 | 17,814 | 2,€91 80-138 38 1114,208 | 12,177 | 2,485 83-138} 2 109,778 | 16,091 | 2,740 80-138 a2
Autumn 114,532 {11,607 § 1,323 74~133 77 1108,362 | 10,442 {1,378 95-1281 5& 112,311 { 11,375 { 0,980 74-133 § 135
Winter 111,471 7,803 11,891 96124 17 1111,211 7,130 ¢ 1,636 1101-128¢ 19 111,333 7,348 {1,225 96~13¢€ 36

Total 113,812 { 13,556 11,118 74-147 } 147 §111,795 ;10,919 | 1,032 £3-1381112 112,827 | 12,755 | 0,793 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 Saccostomus
campestris observed during different seasons on the study
area (x - significant, p < N,05; xx - highly signifi=
cant, p< 0,01).
Values of t
Males d f | Females Jd f| Total df
: XX XX
Spring - Summer |4,8810 51 {0,8212 3314,1848 86
Spring - Autumn |2,9181°% | 90 {2,2066% | 67(3,5995°% | 159
Spring - Uinter [4,2629°% | 30 |1,9722 28(4,4662°% | 60
Summer - Autumn 3,4372xx 113 11,8953 80]11,7159 195
Summer - liinter 1,4478 53 11,5357 4110,4073 96
Autumn - Winter |2,62258% | 92 |o,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 female mass,
total length, tail length, and head and body length on
the study area (x - significant, p < 0,05; xx - highly
significant, p < 0,01),
Values of t
Mass d f | Total df Tail d f Head and |d f
Length Length Body Length
Spring |1,6286 24 11,3098 24 |1,5731 24 1,1856 24
Summer |1,6041 60 |2,5672° | 60 |3,2024°° | 60| 1,8978 60
XX XX XX XX
stutumn |3,5153 133 |3,3925 133 12,7188 133 2,7138 133
Winter }0,5879 34 10,0794 34 10,6712 34 0,1039 34
Total |2,7955"% |257 |1,1490 |257 |0,e136 257 | 1,1944 257
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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 < C,01).

Values of t

Males d f {Females |d f Total d f

Spring - Summer |4,0868™ | 51 |1,1113 | 33 |3,9082"° | 86
Spring - Autumn |3,0259"% | 90 |2,1421% | 67 |3,6728% |159
Spring - Winter |3,5494°™ | 30 |1,7557 | 28 |3,8705%% | 60
Summer - Autumn |2,3782° {113 |1,7072 | 8o l1,1179 |195
Summer - Winter |1,3019 53 11,0072 | 41 {o,6527 96
Autumn ~ Winter |1,3257 92 {0,8663 | 75 |0,6238 |169
Table 39 Values of t and deqrees of freedom (d f) for a com=
parison of tail 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
Males df [Females |d f Total dgf
. XX XX
Spring Summer |6,0668 51 |0,7221 33 14,1565 86
Spring - Autumn |2,2173° | 90 11,8842 | 67 }1,9972 |159
Spring - Winter |5,4265°% | 30 |2,0460% | 28 |4,3515°% | 60
Summer - Autumn |4,5584%% 1113 11,3681 | 8C |2,9100°% [195
Summer - Winter |1,6219 53 11,5783 | 41 |0,4935 96
Autumn - Winter |3,6540°% | 92 }0,3889 | 75 |3,0589™% {169
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Values of t and degrees of freedom (d f) for a com=
parison of body mass betwsen samples of 5. campestris
observed during different seasaons on the study area
(x - significant, p < 0,05; xx - highly significant,

p < U,Ol).
Values of t

Males d f |Females |d f Total df
Spring - Summer |4,5143°% | 51 {1,9157 | 33 |4,7548"% | 86
Spring - Autumn |3,6086"% | 90 |3,2063"%| 67 |4,6260°" |159
Spring - Winter |4,8975"% | 30 |3,5570°%| 28 |5,8012™% | 60
Summer - Autumn |2,5394% [113 |2,0230" | 80 |0,8734 195
Summer - Winter |0,1527 53 |2,6481° | 41 {1,6303 96
Autumn - Winter |3,2708"% | 92 |1,0374 | 75 |3,5078™% |169
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Table 41 Lemniscomys griselda
females, and sexes combined on the study area.
MALES FEMALES TOTAL

Season - |
X SD SE range n X SD SE range n X SD SE | range n

]

BODY mASS (g)
Spring 59,833 | 10,564 34053 35-70 12 47,706 8,454 |2,052 32-66 17 52,724 } 11,029 {2,046 32-70 28
Summer 53,571 | 20,880 74,877 15-80 7 45,786 | 14,460 3,866 21-65 14 51,048 {16,433 | 3,588 15-80 21
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 21
Winter 41,762 5,924 1,293 33-57 21 43,259 8,305 |1,60C 25-63 27 42,604 7,325 {1,015 29-63 48
Total 47,875 | 10,346 1,483 15-80 48 45,648 | 10,221 1,213 21~66 71 46,546 | 10,697 | 0,581 15-80 {119
TOTAL LENGTH (mm)
Spring 256,250 | 12,367 3,570 | 242-285 |12 | 237,882 | 14,607 (3,454 |215-256 | 17 246,310 | 16,918 | 3,138 {215-285] 29
Summer 247,143 } 39,448 | 14,886 | 165-283 7 |1247,357 | 20,224 15,408 |213-272 | 14 247,286 | 29,0659 | 5,910 (165-2831 21
Autumn 235,625 | 21,738 7,681 | 186-258 8 }1231,538 | 20,723 {5,740 |187-255 (13 233,095 | 20,669 | 4,542 |186-258} 21
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} 48
Total 244,375 { 18,689 2,698 | 165-285 |48 | 238,963 | 17,117 {2,031 [187-272 {71 241,149 | 18,905 {1,733 |165-285{119
TAIL LENGTH (mm)
Spring 141,083 7,971 2,30C | 132-154 {12 130,529 8,232 {1,950 [105-140 |17 134,850 9,570 | 1,770 |105-154| 29
Summer 128,857 | 21,279 8,050 83-147 7 1130,500 { 11,257 |3,009 }J112-146 | 14 129,952 } 14,793 | 3,260 83-147 21
Autumn 125,625 | 13,522 4,781 95-140 &1121,923 | 11,968 {3,319 95-136 | 13 123,333 {12,383 {2,702 95-1401¢ 21
Uinter 125,506 8,179 1,785 } 118-136 {21 125,296 8,389 |1,613 [109-144 | 27 125,563 8,215 | 1,139 [103-144| 48
Total 130,084 { 11,330 1,635 83-154 | 48 | 126,952 89,472 11,124 95-146 | 71 128,217 | 10,568 | 0,969 53-154 119
HEAD AND BODY LENGTH (mm)

Spring 117,167 5,906 1,700 | 1089-131 |1z | 108,647 5,884 {1,420 [100-119 | 17 112,174 7,192 1,330 [100-131} 29
Summer 118,286 | 18,590 7,015 82-140 7 1116,857 9,396 12,512 |101-127 | 14 117,333 12,710 | 2,775 82-140} 21
Autumn 110,000 8,435 2,982 91-118 8 1109,615 8,305 |2,580 82-123 ] 13 109,762 8,769 | 1,913 92-123; 21
Winter 112,476 5,980 1,305 | 103-120 {21 | 113,231 8,559 11,645 58-128 | 27 113,042 7,483 | 1,037 98-1281 48
Total 114,083 2,837 1,276 82-140 | 48 | 112,186 8,146 } 0,567 92-127 71 113,009 8,660 | C,794 82-140]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 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 {0,7245 17 }1,3949 29 10,1379 48
Spring - Autumn 2,6699x 18 | 0,9396 28 2,4042x 48
Spring - Winter {4,6073"% | 31 |0,2145 | 42 |2,0064% | 75
Summer - Autumn |0,6866 13 j2,0051 25 11,8232 40
Summer - Uinter |0,5496 26 11,3622 39 11,2666 67
Autumn - Winter |0, 4039 27 11,1278 38 11,1748 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 < 0,01).

Values of t
Season Mass Total Length| Tail Length| Head and |d f
Body LengthH
Spring 3,3000%% | 4,04977F | 3,46447% | 3,8320°% | 27
Summer 0,4307 0.0135 0,1913 0,1515 19
Autumn 0,5604 0.4258 0,6361 0,0876 19
Uinter 0, 7283 g0,0082 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
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 £ | Females df Total df
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% | 31 |2,1033% | 42 | 0,5054 | 75
Summer - Autumn | 1,0855 13 | 2,0112 25 2,2469x 40
Summer - Winter | 0,8130 26 |1,2074 39 1,4417 67
Autumn - Winter | 0,7606 27 11,1811 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 L. griselda
observed during different seasaons on the study area
(x - significant, p < 0,05; xx ~ highly significant,
p < 0,01).

Values of t
1
Males d f |Females df Total df
Spring Summer | 1,4615 17 10,0080 29 11,3401 48
Spring - Autumn | 2,9135° % | 18 |2,2218° | 28 |3,5735"% | 48
Spring - Winter | 5,2119°% | 31 {2,038 | 42 l4,36607% | 75
Summer Autumn | 0,3454 13 11,9146 25 11,5723 40
Summer Yinter | 0,3582 26 11,5242 39 11,2783 €7
Autumn - Yinter | 0,0551 27 10,9138 38 10,7557 67
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Values of t and degrees of freedom (d f) for a com=

parison of body mass between samples of L. griselds

cbserved during different seasons on the study area

(x - significant, p < 0,05;

172

xx = highly significant,

p < D’Dl)o
Values of t

Males df Females |d f Total df
Spring Summer |0,7401 17 0, 4755 29 10,4059 48
Spring - Autumn |4,4417°° | 18 | 1,1016 | 28 |3,3325"% | 48
Spring - Winter |5,4559°% | 31 | 1,7106 | 42 |4,3908"° | 75
Summer - Autumn |1,4923 13 | 1,2509 | 25 {2,0073 49
Summer - Winter |1,4767 26 | 1,5607 | 39 |2,2587" | €7
Autumn - Winter |0,2369 27 0, 0559 38 10,0319 67
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Leagada minutoides seasonal mean total length, head and

body length, tail length, and body mass of sexes combined
on the study area.

Body Mass (g) Total Length (mm)

Season

X SD SE {range{ n X SD SE |range | n
Spring {5,700 | 1,059 {0,335 | 4-8 {10 }92,900 | 4,458 |1,410 | 87-101]10
Summer {7,000 { 1,528 |0,577 55—9 7 199,857 | 6,492 12,449 | 91-107} 7
Autumn 6,600 ) 1,140 |0,509 | 5-8 5 {103,800 § 5,850 | 2,610 | 54-108} 5
Winter | 5,111 | 0,601 }0,200 | 4~6 9195,778 | 5,333 11,778 | B8~106] 9
Total 5,968 | 1,036 0,186 | 4-8 |31 {97,387 { 5,162 | 0,925 | 87-108}31

Tail Length (mm) Head and Body Length (mm)

Season — -

X S0 SE frange | n X SD SE range n
Spring | 41,200 | 3,29311,030| 36-46]10 | 52,700 } 2,45 0,770 | 47-56 | 10
Summer | 40,857 | 2,911}1,098| 35-43} 7 | 59,000 4,726 | 1,780 | 52-64 7
Autumn | 44,200 | 3,270{1,450 39-48] 5| 59,600 3,000 | 1,467 | 55-63 5
WVinter | 40,111 | 2,803}0,934{ 37-46y 9 | 55,667 } 4,000 { 1,300 48-61 9
Total |41,290 |2,910{0,521} 35-48|31 | 56,097 | 3,426 | 0,615 | 47-64 | 31
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Values of t and degrees of freedom (d f)for a compari=
son of total length, head and bedy length, tail langth,
and body mass between samples of Leggada minutoides

(sexes combined) cbserved during different seasons on

the study area (x - significant, xx - highly significant).

Spring
Spring
Spring
Summer
Summer

Autumn

Values of t
! Total Tail Head and
Body Mass Length | Length Body Length af
Summer (1,9473 |2,1081 |o,2264 | 3,2357°% 15
putumn |1,4754  {3,3313°° {1,6711 | 4,4539" 13
Winter |1,5095 |0,8278 10,7784 | 1,9240 17
Autumn {0,5193 11,0093 |1,8268 | 0,2686 10
winter |3,0006™% |1,3462 |0,5168 | 1,4953 14
winter |2,7186° |2,5362° |2,3564" | 2,0793 12
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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 = maless

F = females).

Mass Spring Summer Autumn Yinter
classes
Ml 2] F| FimeF | By m] ] F|l Eimer | Zfm] B F] Z|meF] Fim |} ) FI & |MeFf F
b

< 15 (qg) 0y o] o} o 0] 0of 3f 4| 3] 4 6| 4} 8130} 9{33 |17 [31 o] 3(30] 3 |18
15-25 (g) |32 |33 |43|68} 75|47 | 1| 1| 6|10 71 51 9§33 4115 |13 |24 331 51501 7 |43
26-45 (g) |62 |64 20|32 | B2 {51 |44|60|42)68)| 86|64 | 8|30 |14 |52 |22 40 |4 |67 2{20] 6 |38
> 45 (g) 31 3] 0} 0 31 2125]34f11118| 3626} 2} 7|0} 0} 2|4 el ol ofolo
Total 97 63 160 73 62 135 27 27 54 10 16

Teble 50 Seasonal frequency per mass
study area.

class in S. campestris,

males, females,

and sgxes combined, from t

he

Mass Spring Summer Autumn Yinter
classes - r
my{ 21 Fy AimeF | Ly my 28 Fy Zdmer |} 2} m] Sl F} Zimer} i m) «F F| % [meF | &
< 35 (gq) 1) 7 2118 3112 114} 37 4117 18 {29 13 §17 |19 | 33 32124 5129 6 }32 11 | 31
35-50 (g) 2413111 9 3112 112132 312350} 24 139 §32 |42 {30 |52 62 146 | 9 153 |12 163 21 { 58
> 50 (g) (12 {860} B} 73 | 20 {77 12| 32 8 | 33 20132 |32 4421 9116} 41130 1 3118 1] 1 5 4111
Total 15 11 26 38 24 62 77 58 135 17 159 36
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Table 51 Seasonal frequency per mass
observed on the study area
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class in Lemniscomys griselda

(M = maless

F = females).

males, females, and sexes

combined,

Mass Spring Summer Autumn Winter
classes
ml] Ff Fl ElmeFr| Sl m| Z| F] SiMeF} S M| 2} F LB MeF | F M| F) F | Z{MeF | &
<30 q gl 0o} 0} 0O 01 0} 2141 11 7 2110 } 1 {131 1 8 211010 0} 1| 4 1§ 2
30-45 ¢ 1| 84§ 6 |35 7124 ) 1|14 3 {21 4119 5163 8 {62 | 13162 |15 |72 {15 |56 30 {63
> 45 o 11 |92 j11 |J65% 22176 § 5171 |10 171} 15|71 | 2 |25 4 |31 6129 6 129 |11 (41| 17 §35
Total 12 17 29 7 14 21 8 13 21 21 27 48
Table 52 Praomys (Mastomys) natalensis sex ratiocs for each season and grid during the period August 1967
to May 1969 on the study area. X2 values for testing a 1l:1 ratio are indicated (x = p < 0,05;
xx = p< 0,015 xxx = p < 0,001; M= male; F = female).
Grid P46 Grid P 50 Grids P88 & P89 Total
Season
m 2 " 2 m m 2
m:F ratio X msF ratio X M:F ] ratio maF ratio X
Spring | 48:17 |,739 |14,785°%* {29:20 |,592 |1,653 |28:26 |,519 |0,074 |105:63 | ,625 {10,5007
Summer | 49:40 |,551 | 0,910 11:11 |,500 |0,000 | 6:5 » 546 66356 ,541 | 0,820
Autumn { 21:21 {4,500 | 0,000 5:4 +556 - 2:4 | ,333 28:29 ,491 | 0,018
Uinter 2:2 , 500 - 15:6 , 714 3,857x 0:5 - 17:13 } ,567 0,533
Total |120:80 |,600 | 8,000°% |60:41 {,594 |3,574 |36:40 |,474 |0,211 |216:161 | ,573 | 8,024°%
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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 < 0,05; xx = p < 0,01,
xxx = p < 0,0013 * = male; F = female).

Grid P46 Grid PSO Grids P88 & P89 Total

Season

in 2 m 2 Mm 2 i 2

msF ratio X m:F ratio X meF ratio X msF ratio X

Spring 2:2 0,500 - B8:5 0,615 - 2:2 0,500 - 12:9 0,571 } 0,429
Summer | 15:11 |0,577 |0,615 13:7 | o,650!{1,800 |10:9 | 0,526 {0,053 | 38:27 |o,585 |1,862
Autumn | 52:29 0,642 |6,531° | 24:21| 0,533)0,200| 4:4 |o,500 | - 80:54 |0,597 |5,045"
Winter | 11:7 {0,611 |0,889 8:12| 0,400|0,800 | 0:1 - - 19:20 |o0,487 {0,026
Total | 80:49 |o,620 |7,450°% | s3:45] g,541|0,653 |16:16 | 0,500 0,00 |[149:110 {g,575 |s,873%

Table 54 Lemniscomys griselda sex ratios for each season and grid during the period August 1967 to
fMay 1969. The X< values for testing a 1:1 ratio are indicated (x = p = 0,05;
XX = p «0,0l3 xxx = p < 0,001; M = male; F = female).

Grid P46 Grid P50 Grids P88 & P89 Total

Season

mer | M x2 mee | ™ x2 I mee | " x2 mer | M X2
ratio ratio ratio ratio

spring | 11:11} 0,500 |o,000 | 1:7 |o,125 | - 4:3 o571 | - 16:21| 0,432 |0,676 "
Summer | 6:6 {0,500 | - 1:2 0,333 | - 2:6 {0,250 | - 9:14} 0,391 |1,087 3
putumn | 7:11) 0,389 {0,889 | 3:5 {0,375 | - 0:1 ) - - 10:17] 0,370 {1,815

winter | 8:12|0,400 |o,800 | 21:20| 0,512 {0,024 | 2:1 |o,667 | - 31:331 0,484 0,063
 Total 32:40) 0,444 |n,889 | 26:34]0,433 |1,067 | €:11]0,421 {0,474 | €6:P5] 0,437 2,351
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Tabls 55 Legpada 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 = maley F = femals).

lLeqgada minutoides

MeF M ratio X2

23:23 0,500 0,00

Steatomys pratensis

12:2 o, 857 -
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