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van Aarde, R. J. (Mammal Research Institute, University of Pretoria, 
Pratoria ll 0002, South Africa) 

Reproduction and population ecology in the feral house cat~ Felis catu~, 
on Marion Island 

INTRODUCTION 

Marion Island (460 52iS, 370 5l'E), situated in the south Indian OC6a.' 

in the sub-Antarctic region, 2.100 km SSE of Cape Town (South Africa), ]8 

290 lon2 in area and entirely volcanic in origin., The fauna and :rlora are 
continuously subjected to low temperature (mean 5.50 C), strong westerly 
winds, and a high humidity. Rainfall is evenly distributed" .falling on 
300 days per year. 

During the latter half of the nineteenth century, whaling a:t!,Ij sealing;, 
and the establishment of meteorological stations resulted in the introduction 
of domestic cats on eight sub-Antarctic islands (Holdgate§ 1966). Man's 
increasing concern about the destructive influence of feral cats on island 
avifauna. previously not exposed to aggresive terrestrial predators, has 
resulted in several recent ecological studies on feral cat populations, for 
eXAmple. on Kerguelen Island (Darenne. 1976; Pascal. 1977). L'lle €lUX 

Cochons (Derenne and Mougin. 1976) and Macquarie Island (Jones. 1977)0 
Prior to the present study (December. 1974 - April. 1976). the only other 
published account on the feral cats at Marion Island was that of Anderson 
and Condy (1974), on their distribution~ 

Van Aarde (in press) estima.ted ecological densities at 13.85 and 4 .. 98 
cats per km2 for the coastal and interior regions. respectively. He also 
estimated that 635,472 burrowing petrels (f'amily Procellariidae) were 
killed by cats from September» 1974, to October, 1975. illustrating the 
destructive influence "of catB on the avifauna of this island (van Aarde, 
1977 ). 

Reproduction in the domestic cat was studied as far baok as 1784 by 
Spanlazani (Scott and Lloyd-Jacob. 1955). A remark by Kingsbury (1938) 
that as early as 1908. 426 pages were devoted by Winiwarter and Sainmont 
(1908 in Kingsbury, 1938) to a description of the ovary of the cat, gives 
some indication of the extent to which this species has been studied" 
Since then g many more observations concerning reproduction and reproduotive 
behaviour have been published by various authors. Most of these accounts 
were ba.sed on animals living under laboratory conditions, or animals obtained 
from urban areas. The present study provides information on feral cats in 
an environment vir-rually uninfluenced by man. 

MATERIALS AND METHODS 

Between Decembera 1974, a.nd Apr-HlP 1976, information on reproduction 
was obtained by direct observations and from material collected from 205 
cats. One hundred :fi:fty-three Ol!i.ts v~ere shot with a 4l0-gauge shotgun., 
and 52 were trapped using traps fitted with remote signalling devices 
(Candy. Anderson, Heijnen and Smit, 1974). All the a.nimals killed were 
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subadu1ts represented the pre-reproductive age class, whillOts 
represented the reproductive and post-reproductive classesc Twent,y-six 
per cent of the cats collected from January, 1975, to January, 1976, 
were juveniles and sub-adults, indicating that 74 per cent of this 
population were either reproductive or post-reproductive, Jones (1977) 
found that 20 per cent of the Maquarie Island cat population were kittens 
and adolescents, and Derenne (1974) indicated that adults comprised 72 
per cent of his sample of oulled cats on Kerguelen Island~ However, the 
age struoture of the population at Marion Island ohanged as the year 
progressed (Figure 1) and, therefore, peroentage compodtion by ".ge cla.ss 
varied, rather than being static. Female cats attain puberty at an age 
of nine (7-12) months, and males at an age of 12 (10-14) months (~~shall, 
1922; Robinson, 1977). An individual, therefore, passed through all 
three age classes the first year of its life. 

All females colleoted during the breeding season were either pregnant 
or lactating, indicating that most of the adult age clas£: was in the 
reproduotive category and that the post-reproductive oategory is probably 
a minor component of the adult population. Aocording to Robinson (1977), 
cessation of breeding in the female cat is a graduFl process and is 
characterised by an increase in the number of ster~le copulations and a 
decline in litter size. Normal reproductive life span is 8-10 years, and 
it is rare for a female to reproduoe beyond the age of 14 years (Robinson, 
1977). Pascal (1977) concluded that feral oats at Kerguelen Island 
attained an age of eight years. As environmental oonditions are similar 
on Marion Island, this age can be aooepted in the present study and it may 
be concluded that females reproduce throughout their adult lifespan. 

Group Struoture 

, Mean group size was 2.65 ± 0.95 (N =79; Table 2)0 Group size frequenqr 
as given in Table 1 indicates that most oats observed were solitary. 
Rosenblat and Schneirla (1972) stated that under natura.l oonditions cats 
led a solitary life, exoept during the breeding seasons and Barron, S~ 
and Warren (1956) conoluded that the domestic cat was asocial and individual
istic. This, however, does not imply that cats are unsooial and group 
formation was not found to be confined to the breeding season in the present 
study. Groups oonsisting of two to five animals have been observed through
out the year (Table 2). 

An analysis of the age structure of groups inr.icated that ~~3"O per 
cent of all groups consisted of adults only, 17.7 rar cent consisted of 
juveniles only, and 7.6 per cent consisted of suba(,ults only. Seventy
five per cent of all groups had an adult component and juveniles were 
present in 45.6 percent of all groups observed. 

As has been mentioned previously, an individual will pass through all 
three age classes in its first year of life and, therefore~ this will 
influence age structure of groups at any given time of the year.. Groups 
with juveniles only were observed between December and June. Since these 
juveniles may remain in their subterranean lairs until two or three months 
of age, groups with a juvenile component were seen beginning two to three 
months after the onset of the birth season (SeptemlJer-October) and ending 
two to three months after the birth season (February-Maroh).. Groups with 
a subadult component were observed from February t}~ough to tbe onset of 
the next breeding season in September when subadults bacrume adults. 
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Information on the sex composition of only three adult groups was 
obtained~ Three males were collected in a group of £'i va; 'On,,,, 1118.10 and 
'One female in a group of three; and a male t11.d female in a group of two. 
Both females were pregnant. illustrating that group forma.tiOl is not 
necessarily related to mating. Data on the pel"'1l1!Uloy of adull; groups are 
limited. Two adult males were observed at the same s1te over- a period of 
two rnonths 0 However. an identifiable individual was observed in company 
with different animals on different ocoasions during a period of seven 
months. On a few occasions ttfamily units", consisting of an adult female 
and her kittens of two consecutive litters. were observed at the same lair 
site in whioh both litters were probably born. 

Sex Ratio 

Data on age specific sex ratios are given in Table 3", Prenatal sex 
ratio was obtained from foetuses older than 37 days (crown/rump lengths 
>7 mm, Figure 7). Since the observed prenatal sex rati0 2 as well as the 
sex ratio of juveniles, did not deviate significantly from unity. it may 
be assumed that at birth the sex ratio is Itl. In both the subadult and 
adult age classes. a significant deviation in favour of males was observed. 
In the case of the subadults, this may be due to the small sample size. 
With the exception of the March-April and April-May sampling periods. sex 
ratios favoured males (Figure 2). The existence of a seasonal breeding 
pattern is believed to be the reason for this apparent seasonal deviation 
in sex ratio. During the breeding season lactating females spend about 
80.0 per cent of their time in their subterranean lairs (Pascal. 1977). 
The chance of encountering and collecting females during t~tA period are 
thus conSiderably lower than for males. Af'ter the breeding season. when 
female activity was not confined below ground, there is a much greater 
chance of collecting them. During this period (Maroh-May). sex ratios 
are in favour of females. This may be due to a combination of two factors; 
the artificially created greater proportion of females following the 
heavier hunting pressure on males during the breeding season; and a 
difference in behaviour patterns and foraging areas, with a greater 
foraging activi~ on the part of females attempting to regain body 
condition following pregnancy and lactation. 

During July-August mating oocurs and. by August-September. all adult 
females are pregnant. The sex ratios collected during these periods 
returns to favouring males. This probably results from greater male 
activity during the breeding season. However, a sex ratio in favour of 
males may also be the result of sex specifio mortality factors. To 
establish if the observed deviation was due to such a cause, the sex of 
104 adult skulls that had been collected in the field was determined by 
employing a principal component and discriminant function analysis (Du 
Toit, van Aarde and Steyn, in prep.). The sex ratio of these animals 
(that had presumably died of natural causes) did not deviate Significantly 
from the expected lsI ratio (%2 = 2.46. P>0.05). The observed ratio in 
favour of males appears, therefore, to be the result of an inequalit,y in 
the sampling technique employed. It is noteworthy that a similar pattern 
was observed in samples oolleoted from Kerguelen Island (Pascal, 1977). 
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Male Reproduction 

(a) Age differences and sexual maturity 

Mean body mass» mean combined testes mass and seminiferous tubule 
diameter for different age classes are given in Table 4, and all indicate 
an increase with age. Statistioal analysis (Studentts paired t test) 
showed that left and right testis mass did not differ significantly trom 
eaoh other (t =0.73, P < 0.01. N = 91) and, therefore, testes mass is 
combined mass of lel""t and right testes. Six cases in which oryptoroh:tdh"tl 
occurred were excluded from these results. 

Spermatogenesis had not coromenc~d in the juveniles but had started in 
16.0 per cent of the subadults, and was present in all stages in all adults~ 
The smallest subadult male undergoing spermatogenesis had a mass of 2.2 ~ 

testes mass of 0@71 g» and seminiferous tubule diameter of 116.3 pm@ The 
mean body mass (2.43 ± 0.17 kg) of subadults showing spermatogenesis 
indicated that they were seven months old.!> according to the mass for age 
data of Scott and Soott (1967). At this age, mean testes mass was 0&54 ± 
0.20 g. and mean seminiferous tubule diameter 145.. 32 :l: 25.8 pm. The 
information indicated that for the Marion Island popula.tion, males younge)' 
than eight months of age Were not sexually mature. 

According to Robinson (1917), sexual maturity in the male domestio 
cat is attained at a."l average age of 12 months, ranging from 10-14 months. 
The period of puberty is regarded as the interval of time when reproducti(n 
is possib1e$ terminating When full reproductive capacity is reached (Emme!s~ 
1969).. Thus, the pubertal interval in males at Marion Isla.nd extended over 
a mininrum period of three to fTvEl months" commencing at approximately sewn 
months of age and being completed at 10-14 months of age.. However, according 
to Robinson (1971).11 factors such as month of birth, body growth, and body 
mass also influence the age of sexual materi ty with males usually si;artin€: 
to take part in sexual activities when a body mass of approximately 3.5 
has been attained. 

The relationship between body ma.ss and testes mass followed an 
exponential function described by the formula. y =0.11eO• 78x, where y _ 
mean oombined testes mass (g), and x =mean body mass (kg), with a 
coeffioient of determination (r2) of 0.84. indicating that the largest 
cats had the largest testes mass. 

(b) Reproductive Senescence 

Spermatogenesis was found in all adult testes examined, indioating 
that sterility due to old age did not occur in the sampled population. 
The only gross reproductive abnorrllali ties that were recorded were for 
six (4.5 per oent) cases of unilateral cryptorchidism. Unilateral 
cryptorchidism ocours spontaneously in practically all wunmalian species 
(Nalbadov" 19'16L, usuaLy resulting in a reduced sperm coupt, but normal 
ferti Iity (Roberts II 1958). This abnormali ty would not, therefore.t 
necessarily impair reproduction in the population. 
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) Seasonal Reproductive Activity 

Seasonal changes (on a monthly basis) in mean testes maS5~ mean 
seminiferous tubule diameter and mean combined epididymides mass for 
adult males are given in Figures 3 and 4. There are definite seasonal 
changes for all these parameters. with a trough for testes mass~ tubule 
diameter and epididymides mass during the March to June sampling p~riodlfl" 
Peaks for these measurements occurred from October to December saffi;)ling 
periods. Although spermatogenesis took place continuously all yeal"" :i,n 
adult males, mean tubule diameter increased by 30.3 per cent from the 
April-May to the October-November sampling periods. This measuremelrt" 
furthermore, increased by 15.5 per cent from the end of the non-repro~ 
ductive to the onset of the reproductive period. 

Statistical analysis (Student's t-test) indicated a highly si ant 
(p <0.001) seasonal difference in mean testes mass, mean tubule dia!lleter 
and mean epididymides mass, where the non-reproductive period for n~16~ 
was considered as the period 22 January-21 June and the reproduotive 
22 June-21 January (Table 5)& For the austral summer reproduotive period 
mean combined testes mass, mean combined epididymides mass and mean tubule 
diameter were 3.. 10 ± 0.7 g (N ::: 44),11 0.65 :t: 0 .. 11 g (N :: 44) and 213 .. 4 f: 

15~7 pm (N ::: 44) following 2~33 ± 0.68 g (N : 31), 0.51 ± 0.11 g eN ::: 31) 
and 184 ± 20 ~ (N ::: 31) for the austral winter non-reproductive period 
(Table 5)~ With the exception of mean testes mass, the range of these 
measurements, as ref'lected by the standard deviation of the mean, were 
considerably bigger during the non-reproductive than the reproductive 
period. 

Chapman (1972) indi~ated that definite seasonal changes do exist in 
the size p histology and secretions of male reproductive glands of a number 
of mammalian species~ Even in animals that are fertile throughout the 
year.t the quality of sperm (mobili ty and long e vity) tends towards 11 

seasonal pattern (Ortavant, Mauleun and Thibault, 1964, in Chapman~ 1972)@ 
Due to the changes in climatic factors, seasonal changes in ferti of 
male domestic animals is influenced by the geographical distribution 
pattern of the species.. In areas away from the equator" with an increase 
in latitude, seasonal changes in day length have an increaSing infl~ence 
on seasonal changes in fertility in Bome animals (Lodge and SaUsbury, 1970) .. 
Although seasonal change in day length is one of the most important factors 
controlling the seasonal reproduotive pattern in males. (Assenmacher and 
Benoit, 1969 in Chapman, 1972). the influence of other environmental faators 
such as temperature (VanDemark and Free" 1970) and feeding (Moustgaerdlj 
1969; Leathem,i 1970) also ha.ve an important effect on cha."lges in 

The populatio,n, under discussion is not exposed to severe annual 
changes in air temperature, February being the warmest month with a mean 
of 7 ,,50 C and August the ooldest wi th a mean of 3 .. 20 C. Rainfall and wind 
are also distributed throughout the year (Schulze, 1971). None
theless, van Arurde (1977) noted definite seasonal changes in fa.t deposition 
that can be related to a seasonal pattern in food abundanoej/ and these may 
have a considerable inf'luence on seusonal breeding. 
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Day length varisi!!l apprecia.bly• .t'rom a millinnUll df],2 
0 .. 16 hours the MaY-t'ftma to a !ll!:l.Xh!jJ;ll]l'!, 

hours per ';luring the Iiovemb3l'c~DE)omn'l:l\s~' 

relatiolilillhip between mean day length and mean 
as the reVl.tionahip between mean day length and mean 
diameter is not highly signifioant (correlation and 
0.6'7; P <0001 re~pactively) ~ these parameters .follow th\~ trend. 
viz. a decl:°ea • .'H;1 from January to June and an increase fror'J. ~A> v0cember. 
Roan thus be said that although ohanges in da.y I'1ay DOlt be the only 
factor oontrolling :seasonal ohanges in male reproduet:bre para1.11.rata))"3" they 
must be an important factor influencing this regular 

Female ~eproduotio~ 

(a) Age differenoe and ser~al maturi~ 

Mean mass and mean combined ovary mass for the 
olasses are given in Table 6, and these indicate 
parameters w:i.th s.ge$ Mea.n com.bined ovarian mass for 
o. 7 g~ for illubadults 0 .. 31 ::t: 0 .. 22 IS and for adults 0 .. 34 it 

In the house cats corpora lutes. are formed only aft®l1; ~UCOtHlsful 

mating or artif'icial ovulation (Dawson. 1946). For fsr~~J> cats~ i't is. 
thereforejl expected that corpora lutea will only occur ~>rj, an:'bIJiz.ls that 
have matede Macroscopioal examinantion of ovaries indicated th® presenoe 
of fo11i01e8$ but the absence of oorpora lutea$ in Slubad1)!1t;i!Jl" ~uggesting 
that none of these individuals had mated. Corpora in diffe!:"ent 
stages of de,'olopment and regression were reoognisable h1 
89.0 per cent of adult females collected throughout the y'~n;,; 

lutea in an advanced stage of regression are identifbobb 
months ai'tt~:t' the t:li.me of mating; (Dawson.. 1946) jl explainin;s; 
of these bod.i~!!l even. in adult females colleoted during the 
season.. MeaJJ, body mass of females classified as adults w:L 
lutes. was 2.64 ± 0.,29 kg Sl and lower than the mean for ·the, total adult 
sample. These females were oolleoted during the non-breeding ~®as{,)n and 
during the onset of the breeding season and were. most probablY9 young 
adu1ts (trans!tional between subadults and adults)._ 

During this study adult animals were defined as those older than 
eight month8~ It oan, therefore. be ooncluded that sexual is 
attained at an agEl of' approxime"tely eight months. In the 
population sexual maturity is attained at the age of 
months (PascallJ 1977). Similar to the situation at Kergu>,£l 
197'7) j/ females on Marion Island produced their fiu.t litt"",:" 
first season following their birth. It is of inte-'6s't to 
two captive females conceived at the age of' nine !Lld ten, 

According to Marshall (1922). the female cat vi11 breiCll6i 
old.. Robinson (1971) stated that sexual ma.turi~Ln the 
occurs between the ages of' 7 to 12 months and that rapidl;; 
may reach maturity as early as six months. However s size 
the governing factor since females commence breeding whem 
approximately.. Pascal (1977) stated that 30.0 per cant ()f ~;hEl 
females oollected at Kerguelen were 7 to 15 months 
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(b) Seasonali ty 

The percentage of adult females found to be pregnant 01:" 

during all the sampling periods from Januarj,\l 1975, to January.$ 1976, are 
shown in Figure 5. This information indicates a sharply defined breed'lng 
season for females. All females collected from August to March. were 
either pregnant or lactating, and no pregnant females were collected from 
March to June. 

At Kerguelen Island (490 15'S, 690 30'E) ki.ttens were born during all 
months from August to April (Derenne, 1976), with a peak period from 
Ootober to January (Pasoal, 1977). At L'ila aux Cochons (46006'8, 500 l4'E) 
births oocurred from October to May with two definite paus, the first 
during November and the second during April (Derenne and Mougin, 1976). 
At Maoquarie Island (540 30'S, l580 57'E), kittens were born bet~een November 
and March, although some have been born in other months (Jones, ~ 

(c) Breeding interval 

Information on this aspect is limited to observationR made on two 
primiparous females in captivity. One produced her first litter on 14 
November, 1974, and a second Iitter on 28 February, 1975. The other 
female produced her £irst litter on 17 September~ 1977, and a seoond on 
7 Januar,y. 1978, giving breeding intervals of 116 and 112 days for the 
two females, respectively. With a mean 65 days gestation period (Soott 
and Lloyd-Jacob, 1955; Robinson, 1977), ranging from 64 to 68 days (Dawson, 
1950; Scott, 1955) this information indicates that these females conceived 
57-61 days postpartum. Considering that the lactation period may extend 
to 60 days (Dawson, 1950), ranging from 50-60 days (Robinson, 1977), it 
appeared that a. post-parturition anoestrus period oocurred in these cats. 
However, two culled females were found to be both pregnant and lactating~ 
indicating that oestrus is not necessarily post-lactational. The ages of 
the foetuses from these females were estimated at 20 and 33 days, and 
Scott (1955) and Scott and Lloyd-Ja.cob (1955) proved that £er'tile matings 
can occur during lactation, four to six weeks post partum. It seems that 
the wild cats on Marion do not undergo full lactational anoestrus, and 
are dioestrus as stated by Liche (1939). For the oats studied ~ Liehe 
(1939), the first cycle usually occurred in spring and the seoond in 
autumn. However. under laborator,y conditions, females may maintain a 
regular two week cycle for several months (Dawson, 1950). 

Cd) Reproductive senescence 

All females collected during the breeding season were either pregnant 
or lactating, indicating that none of them represented post reproductive 
individuals. Similar to the situation in males, sterili~ due to age is 
not of any oonsequence to this popUlation. Aocording to Mellen (1946~ in 
Dawson. 1950) females are at their sexual prime when from 2 to 8 years old 
and Marshall (1922) indicated that females rarely produced kittens after 
14 years of age. The oldest females identified by Pasoal (1977) in the 
cat popUlation at Kerguelen were seven years of age and pregnant. For the 
Marion Island population~ which is exposed to similar environmental con
ditions, this pattern might be the same. 
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(e) Ovulation rate and litter size 

Examination of the ovaries of 17 pregnant temales indicated a mean 
ovulation rate per female of 5.88 ± 1.17 (range =4-8). Mean prenatal 
litter size was 4.59 ± 1.12 (range = 2-7). For five (29.4 per oent) of 
these females, the total number of oorpora lutea and foetuses for eaoh 
was similar. For all the females oombined, the mean differenoe between 
ovulation rate and litter size was 1$29 t 1.16 (range. 0-4), indicating 
a foetal wastage of approximately 28.0 per oent. On the other hand, mean 
litter size obtained during field oounts gave an average of 2.66 t 0.76 
(range =2-5, N =41), the mean body mass of the kittens oolleoted being 
1.001 ± 0.32 kg, indioating an average age of ten weeks (Soott and Soott, 
1967). This may be interpreted as resulting from a further mortaUtyof 
about 42 per cent during the first ten weeks of life. 

Pasoal (1977) ooncluded that at Kerguelen the mean litter size for 
primiparous females was 3.85 and for mature females 4.26. Derenne (1916), 
for the same population, indicated a mean 11tter size of 3.3::1: 0.23 
(range =1-6), caloulated for 39 11tters collected over's. period of four 
years, from 1970 to 1974. He furthermore indioated an inorease in mean 
litter size for eaoh year (from 2.5 in 1970 to 3.7 in 1974). Mean prenatal 
litter size at t'ile aux Coohons was oalculated at 4.0 t 1.1 (range: 2-1~ 
N =5). while the mean at the age of approximately four months was 2.9 ::I: 

0.26, illustrating a mortality of 21.5 per oent during the first four 
months (Derenne and Mougin, 1976). 

According to Dawson (1950) litter size tended to be smaller in very 
young and very old females. Litter siZe is, further.more, influenoe by the 
weight of the mother. Large females tended to produce bigger litters than 
smaller females (Hall and Pieroe, 1934; Robinson, 1977). A survey by Hall 
and Pieroe (1934) produoed a mean of 3.88 for litter size and that of 
Robinson (1977) revealed a mean of 3.9 kittens at birth. The differenoes 
in mean 11tter size of oat populations living on sub-Antarotio islands 
under similar olimatic conditions might be a refleotion of differences in 
the age struotures of these popUlations or due simply to s~pling error. 

(f) Foetal age determination and growth 

Foetal ages for 64 conoeptuses (14 litters) were derived from the 
expression of Huggett and Widdaa (1951). 

Wi == a(t - to) 

where wt was the cube root of foetus mass (mean for eaoh litter) in grams; 
the specifio growth velocit.Y was oaloulated at 0.104. using a gestation 
period (tg ) of 65 days (Soott and Lloyd-Jaoob. 1959; Robinson, 1977) aDd 
a birth weight of 106.4 g (Hall and Pieroe, 1934), to was the numerioa1 
estimate deriV8d from the expression to *0.3 x tg for animals with a 
gestation time between 50 and 100 days (Huggett aDd Widdas, 1951). The 
oonoeption age (t) of a oat foetus can thus be determined u.ing the re
gression equation. 

wt =0.104 (t - 19.5) 

or. alternatively, by using the graph in Figure 6, where to ot 19.5 d~8 

-296



is the first f'h:ad point and "I,!l" of ~~5 daY'til and "i;8 ordina:t6 wt or w71 
fixes the second point.. By oatmllatilt';!.g wt for each foetus (mean for eaoh 
litter) the conception age for eaoh of these could be derived@ It is of 
interest to note that I:!. spe(lH'ic growth velooi (a) 0<1111 for thIS()t 

living under urban ooOOi tions, 1I1a,$ oaloub.ted by FJ.-azer and Huggett (1914)" 
This value was not very dif'ferent trom that (0.104) oaloulated tor feral 
oats living under rather extreme climat~,o condi'tions at Marion Il:!bnd.. 

Mean orown/rump length (mm) tI mean body mass (g) and age as determined 
from the above equation!! are g:raphically lllustrated in Figure 7.. The 
increase in orovni/rump leng-l;;h with age f'ollowed a st:nlight line with an 
equation y = 2~432x - 40 e o2 (Where y =mean crown/rump length for a litter 
in mm lt and x III age in db1YS)", The correli!lt:i.on ot)effioient is 0 .. 88 and 
highly significant (p <0"001),,, This «.'tltpresdon can be used. therei'ore" 
to determine foetal age. Increase in body m~ss fitted an exponential 
curve 9 y g 0.058eO• 123 (11'; (y ~~ m.ean body weight (~r f"oe'tuses in graml.'l and 
t =age in days), withthe ($xponenti:d pJ.'l.ase dult"ing -the last third of 
pregnancy. This is also implicit in <the Huggett and Widdas tormula& Also, 
information on foetal growth and development of the domestio cat ~~ve been 
compiled by various a:utho:d ties~ notably Windle and Griffin (1931)" Windle 
and Fish (1932) and Dawson (1950)0 Data on crown/rump length increaSing 
with age were given by De:wso:r, (1950) and were used by Boyd (19'78) during 
a !,;urvey on the developxnent OJf th€l .foetal skull~ 

A comparison of th~~ da:tfi. in Figure 7 on increase in crown/rump lengths 
vdth that published by DawBml.. (1950), indioates r.!L remarkable similarity up 
to the length of' 38 rum (33 days)" From the -thirty=idxth day to birth~ the 
measurements givan by Dawson walt'e considerably larger than those obtained. 
in this study. These differemces might be alScl"'l,bed 'tt., difi'erent physio
logical and morphologioal faotor's influenoing the :mass and size of i'oetuse"j!) 
such as litter size and body size of the mother (Hall and Pierce. 1934)6 
Latimer (1931) indioated tkul."/:; lim:i:tatio:ns in spaoe in the uterus il as the 
foetuses increase in size~ ma~ induce variation in the cro~rump lengths 
of older foetuses. He therefore used nose/anal length, a parameter that 
would not be influenoed by the ourves of the vertebral column due to ohanges 
in the position of foetuses. Howeve:l:'~ the linear relationship between 
nose/anus a.nd oro'Wll/'rump lengths 'were atatistioa.11y signifioant (te.timer jj 

1931) • 

Projeotio~ ~ Breeding ~ 

Month of oonception Sl'ld month of' birth for 14 pregnant females was 
estimated by baok-dating and extrapolating the information obtained through 
age determination ot their foetuses. With the information it was possible 
to separate the breeding season from the birth season (Figures 8 and 9). 
Aocording to information in Figure 8, the breeding season extended o~r a. 
period of' six months, from July-August to the Deoember-January sampling 
periodS, with a definite peak for the August-September sampling period. 

Assuming a gestation period of' 85 days, births would ooour from the 
September-Ootober to the Febru.a.:ry..,Maroh sampling periods, with most (31 
per oent) occurring during the Ootober-November sampling period (Figure 
9). Dawson (1950) defined tho breeding season for this speoies as the 

http:correli!lt:i.on


total period in "which females may exhibit sexual receptivity". According 
to this definition, the breeding season for the Marion Island cat population 
will thus be the period of the year from 22 July to 21 January. This 
pattern of seasonali~ in females ooincides ve:y closely with that observed 
for males. As males are fertile throughout the year, seasonali~ in breeding 
will thus be the result of a female seasonal sexual oycle. Aocording to 
Foster and Hisaw (1935) and Dawson (1941), the seasonal oycle of the female 
cat is charaoterized by a definite anoestrous period, influenoed by various 
faotors suoh as feeding, climate and ohanges in day length (Dawson, 1941, 
Scott and Lloyd-Jaoob, 1959). Dawson (1950) stated that "in the northern 
United States cats may be found in heat at any time of the year from Janu
ary to July inclusive, with varying dioestrous intervals~ and that the 
breeding cycle is oharacterized by a single definite anoestrous period 
lasting about five months". Dawson (1941), furthermore, indioated that 
many investigators have succeeded in inducing oestrous by treating females 
with the appropriate hormones. However, during the anoestrous period, only 
limited success was obtained. 

The onset of the anoestrous period in the domestic cat is olosely 
related to decreasing day length. Cats usually cease their breeding 
activities 3 to 5 weeks after the longest day or the year. Correspondingly, 
the onset of the breeding period oocurs 3 to 5 weeks after the shortest day 
of the year (Dawson, 1941). Soott and L1oyd-Jaoob (1959) indicated that 
increased illumination is a simple method or improving breeding performance 
of cats~ by spreading the supply of kittens more evenly throughout the year. 
Experimental work indicated that the anoestrous period in the domestic cat 
can be deoreased by an artirioia1 increase in day length during the period 
of natural decrease in day length (Dawson, 1941; Scott and Lloyd-Jacob. 
1959). 

Determination of the day of conception through age determination of 
foetus~s indioated that this first oocurred on 23 July, 30 days after the 
shortest day of the year (21 June, 08h38) and the last on 1 January, 11 
days after the longest day or the year (21 December, 15h45). Since the 
change in day length is one of the principal varying environmental factors 
to which the Marion Island population is exposed, it is reasonable to 
suppose that lengthening daylight plays an important part in determining 
the onset of breeding activities in this population, and that decreaSing 
daylight is responsible for the onset of the anoestrous period. However, 
seasona1it,y in prey abundance may also play an important role, as indioated 
previously. 

Season reproduction on Llile aux Cochons was ascribed to the rarity 
of prey during the winter months (Derenne and Mougin, 1916) and Derenne 
(1916) stated that the pattern at Kerguelen Island is the result of seasonal 
changos in prey availability, as well as seasonal changes in temperature. 

Population Trend 

Van Aarde (1978) estimated the population size~ at the beginning of 
the 1975 birth season, at 2,137 individuals. The absence of terrestrial 
mrorunalian competitors and cat predators, unlimited space, and the abundance 
of food at the time of establishment should have enabled unlimited growth 
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o~ the oat population. Since no immigration or emigration has twten plaoe 
since the original cats were introduced in 1949, population growth for the 
past 26 years (1949-1975) has been the result of the difference between 
natural natalit,y and morta1it,y. 

Under non-limiting environmental conditions, the speci~ic growth rate 
o~ a population becomes constant and a maximum for the eXisting conditions, 
and will be characterized by the partiou1ar population age structure (Odum, 
1971). The growth of such a population is by defini tion exponential 
(Birch, 1948) and is designated by the symbol r, defined as the instan
taneous coefficient of population growth (Odum, 1971). 

By using the expression. 

Nt = Noert 

where r =instantaneous rate of population growth, 1-:0 = the number of 
individuals in the population at the start of the observations, Nt =the 
number of individuals in the population at time t, and e =the base of 
natural logarithms, r was calculated at 0.233 (No = 5; Nt =2,137; t = 
26), which indioates an estimated mean increase of 23.3 per cent per year. 
Theoretical population size, computed by using this value of r, for each 
year ~rom 1949 to 1980 is illustrated in Table 7. For the population at 
Kerguelen, r was calculated at 0.43 (inorease of 43 per cent per year) 
over a period of 12 years (Derenne, 1976). Since the overall population 
growth rate under unlimited enviromnental oondi tions depends on the age 
composition as well as specific growth rates due to age specific repro
duotive oharaoteristics, the difference between the two populations, living 
under similar environmental conditions, may re~leot different age struotures. 

SUMMARY 

The popUlation and reproductive ecology of the feral house oat 
population inhabiting Bub-Antarotic Marion Island was studied utilizing 
information obtained from direct observations. and from material sampled 
from animals oollected over 18 months. 

Although primarily asooial, groups consisting of 2-5 (mean 2.65 * 
0.95, N =79) individuals were observed. The age composition of these 
groups showed a definite seasonal pattern as a result of seasonal breedin~. 

Age specific sex ratio deviated significantly from unity (in favour of 
males) in the adult (%2 =11.59) and subadult (~2 =5.54) age olasses (p< 
0.05), but in juvenile and prenatal groups the sex ratio did not deviate 
significantly from the expected ratio. The sex ratio of animals that died 
from natural oauses did not deviate signifioantly from unit,y (X2 =2.46). 

Seasonal differences in daylight length and prey abundance are 
probably the major factors causing a seasonal pattern in breeding. 
Extrapolation in foetal age from foetal mass indioated that mating 
oocurred mainly from July to January, and parturition from September 
to March. Pregnant and/or lactating females were only collected from 
July to April. The adult male seasonal reproduotive pattern, indicated 
by highly significant seasonal changes in mean testes mass (g) and 
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tubuli seminiferi diameter ("fllIl), ooincided with that obs8r-ved for adult 

females. 


Sexual maturi~ was attained during the fiAst breeding season 

following birth by females. Adult females produced an average of two 

litters per season, with an average prenatal litter size of 4.63 ± 1.07 

(N =14) and at weaning 2.66 ~ 0.76 (N =41) indicating a neonatal and 

postnatal mortality of 42 per cent. Intrinsio rate of natural increase 

was caloulated at 23.3 per cent per year over a period of 26 years. 
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TABLE 1 

Group sizes of feral house cats on Marion Island 

Number of Observed Percentage 

cats per frequency of total 

group 

747 90,541 

2 47 5,69 

3 17 2,06 

4 8 0,97 

5 6 0,73 

825 99,99 
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TABLE 2 

The number of groups and mean group size for each month from January 

1975 to April 1976. 

Month 
:If

Number of Number of Number of Mean group 
Observation groups groups size 

(percentage) 

January 1975 84 9 10,71 2,33 

February 106 4 3,77 4,00 

March 78 5 6,41 2,80 

April 31 3 9,68 2,00 

May 63 8 12,70 2,87 

June 35 5 14,28 2,20 

July 36 3 8,33 2,00 

August 44 3 6,82 2,00 

September 48 10 20,83 2,40 

October 53 1 1,89 3,00 

November 31 4 12,90 2,00 

December 23 2 8,69 2,00 

January 1976 102 14 13,72 2,86 

February 45 4 8,88 3,50 

March 36 3 8,33 3,00 

April 10 1 : 0,00 2,00 

Total 825 79 9,58 2,65 + 0,95-
-4 

:If Number of occasions when cats were observed 
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TABLE 3 

Age specific sex ratios for feral cats collected on Marion Island 

Age class Sample Ratio Chi-square P-value 
value

tt tt 
00 Total 00 ;~~ ~~ 

Prenataol 21 14 35 1 : 0,66 1,40 P>0,05 

Juveniles 25 16 41 1 : 0,64 1,98 P>0,05 

Subadults 19 7 26 1 : 0,37 5,54 P<0,05 

Adults 89 49 138 1 : 0,55 11,59 P>0,005 

Total (postnatal) 133 72 205 1 : 0,54 18,15 P>0,005 

TABLE 4 

Mean body mass (kg),o mean combined testes mass (g), and mean tubuli 

seminiferi diameter 

Age class Sample 
size 

Adults 75 

Subadults 25 

Juveniles 7 

(~m) of feral cats 

Body mass 
(kg) 

4,05 + 0,46-

2,16 + 0,46-

1,21 + 0,18-

collected at Marion Island 

Combined 
testes mass 

(g) 

2,78 + 0,79-

0,59 + 0,46
-

0,25 + 0,05
-

Tubuli seminiferi 
diameter 

(]..lm) 

201,19 + 22,49-

120,16 + 41,45
-

76,66 + 15,67
-
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Tl-'.BLE 5 

The level of significance in seasonal changes in mean body mass, mean combined testes mass, 

mean seminiferous tubule diameter and mean ,combined epididymides mass of adult feral cats. 

(Ho ]J 1 ]J 2) 

iParameter Mean for season t Degree's Level of 
value of significance 

freedom 

I 
I 22 June - 22 January 

21 January - 21 June 
(non-reprod. ) (reprod. ) 

II 

o ~ 
~ 
I Body mass (kg) 3,94 + 0,44 4,14 + 0,44 -2,10 73 N.S. 

Mean combined testes 3,10 + 0,70 2,33 + 0,68 -4,70 73 ~~ 

mass (g) II 

Mean seminiferous tubule 213,4 + 15,7 184,5 + 20,02 -6,76 73 ** 
diameter (]Jm) 

I 
I 

Mean combined epididymides 0,65 + -4,29 730,11 l 0,51 ~ 0,17 ~* 

mass (g) 

~---~~--------~---~---

N.S. Difference not significant 

~* Difference highly significant (P <0,001) 



- -

TABLE 6 

Age specific mean body mass (kg) and mean combined ovarian mass 

of feral cats collected at M&rion Island 

Age class Sample Body Combined 

size mgss (kg) ovarian mass (g) 


Adults 48 3,11 + 0,37 0,34 + 0,16 


Subadults 6 1,67 + 0,35 0,31 + 0,22
- -

Juveniles 3 1,07 + 0,12 0,24 + 0,07
--

TABLE 7 

Simulation of population size at the onset of birth seasons from 1949 

to 1985, (N = 5eO,233t). 
t 

Year population Year Population 
size size 

1949 NO 5 1969 N20 528 -


1951 N2 8 1971 N22 842 


1953 N4 13 1973 N24 1 341 

1955 N6 20 1975 N26 2 137 

1957 32 1977 N28 3 405N8 

1959 N10 5 42651 1979 N30 

1961 82 1980 N31 6 850
N12 


1963 N14 131 1985 N36 21 962 


1965 N16 208 

1967 N18 331 
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Figure 1: 	 Seasonal changes in the age structure of the feral cat popu

lation, indicated by the number of individuals (expressed 

as a percentage) of each age class that were collected during 

each sampling period. 
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Figure 2: Seasonal changes in the sex ratio of adult cats (n = 138) 

collected on Marion Island. The expected ratio is indicated 

by the broken line. 
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Figure :1: 	 Seasonal variation in cOmbined testes mass (histogram) and 

seminiferous tubule diameter (graph) for adult cats collected 

from January 1975 to January 1976. (Numbers in circles indi

cate sample size). Standard deviations of the means are 

indicated by the vertical lines 
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Figure 4: 	 Seasonal changes in combined epididymides mass for adult cats. 

Standard deviations of the means are indicated by the vertical 

lines. 
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Figure 5: Number (percentage) of adult females Jregnant or lactating 

during each sampling period from JanuJry 1975 to January 1976. 

(n = 48). 
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Fiqure 6: Cube root of mean foetus mass of each litter plotte3 against age, 
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Figure 8: Number (percentage) of births during each sampling period 

from January 1975 to January 1976 
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Figure 9: 	 Number (percentage) of births during each sampling period 

from January 1975 to January 1976. 
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