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To BONEY, alias Fmi,

c. 1978-1981 (missing),
and to the honour and greater glory

of ail' Ccats.
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Abstract

This thesis is a reconnaissance of the behavioural ecology
©of domestic.cats.. The principal subjects wepgmtwpﬂgqpppg;ofifarm
cats.  There was also a.group of. captive cats and. a.house .cat.
The -, study . differs from all previous ones,in that-the, cats were

tame and therefore could . be .shadowed and. obseryed -for .long
periods at. all hours. . It deals with.(1) activity,6patterns and
activity budget, (2) use of space.and social behaviour,,(3) scent

communication, (4). foraging and (5), population dynamiecs.., . -
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x+.This~thesis-is arreconnaissance ofi.the’rbehaviouralti.ecology
of domestic--cats.=z. It_zdeals-twith.:(1)~lactivity patterns:and
activity, budget,:(2):1use:of. space-rand social:behaviour,:(3):scent
communication;~ (4) foraging and~z:(5).population dynamics. The

principal subjects were two groups of farm cats. The study

JRENEF oF LT S S S R G A A A A N Rkl AR 7: Rl WENNCURNE S o
differs from all previous ones in that the cats were tame and
st “ (3 : 7 e A of IR : g Tem .
therefore could be shadowed and observed for long periods at all
P I T S BN N B T A AR R AN
hours. There was also a group of captive cats and a house cat.
L N - ST L PR N L , = S N 7 AR AR TS Y <Al £ L BT T P

rari-(1). Cats were <mainly tactive . :during:~the-'day,rcsome: were
equally :active ‘during:.:the: day andrnight:and:two became'mainly
activertat 'night. -~Cats~chad rsimllar~- activity.pr.curves.g .-sI
hypothesise ~they: -might be-entrained.:to*the 'mean daily-variation
in solar radiation and-airitemperature.n.The mean timetispent in
different . behaviours® by ‘the farmicat groups-.was similar. 'Cats

slept- considerably less-than-has:been-reported in sleep studies:-~

A et e CEID e L0 VawT o a3r oo mar TRt e e oy
(2) Farm cats did not use al available space; home ranges

r‘r}i """: ; 1!"‘:?“ F"‘ f ‘ " i"i*mt f“al ""? --I! 'I'f ...}L, ﬂ{( ﬁﬁ'h -

were clumped together and greatly overlapping. Males generally
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had larger home ranges than females. Cats shared the same core

- '-It;.-
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area. Males sometimes walked about it in an apparently ailmless

J'li-" ?h ? s ) r ‘ﬂ:i ¥ E; B ﬁ‘; Ej ‘P“'f'li:' ﬂ"':" [ F i.t w‘ "--*.' . ﬁ’;; L I"-l

manner, a behaviour not shown by females, Females only left
R L ‘-'""’l" P N oo t‘, e SO S O S _;1"'3 5 ‘*!; “}ﬁ* ﬂﬂtli*} ) P,L N
their core area to forage but males also left it for non—foraging

moowt Uy Tt e wing 30 teare gt ot
purposes, Cats travelled up to 4 km per day, males more than

females.
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Farm cats were genetically related to each other, some with

b
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long 1lineages, so0 were not temporary aggregations. There was no

¥§ﬂ§,

evidence of territoriality among females and little among males

SR R § o F o2
-1n a group. Females seemed to have a non-linear sooial hierarchy

¥ e ¥ =

-and males a linear one. There was no evidence to support a
" relative hierarchy. Sometimes a cat would intervene in the fight
of two other -cats. Cats were not solitary but- generally -

tolerant, friendiy and peaceful to each other. They had.a social. ..

' organisation in many ways like lions. Infanticide ocecurred.. ;. -« -

Ay ; x T,
B3 LA ‘s

,§q - (3) Spraying;wasnthe;most obvious mode of scent marking. On

~ A P SR
average males sprayed a magnitude more frequently than females.

-The frequenoylof spraying among females varied greatly. Sprays
- Were not clumpedebut distributed along routes throughout the home

‘range. Males sprayed most frequently inside their core area.- and

‘never moved far without spraying. Females sprayed. most

™ =

- frequently outside their oore area and at longer spatio-temporal...

= o

; s r
o~

S _ x o

]

“intervals than males. .Most, sprays. by females occurred.when

hunting; a. few occurred .after agonistic interactions, . .at

[ F 9

*h,sleeping»*placeS{%;andr afterr sniffing a spot. The majority.of

| sprays were made after negligible to no sniffing which suggests

#.n-!

they occurred in response to a familiar odour or that odour, was.

X s"‘f

not significant in elioiting them. ‘Spray sites did not appear  to

regulate or prevent movement 'Spraying did not seem to be

; ‘i
* A ‘g * 4 * - ) T ¥

:”;olosely associated withﬁdominanoe. Evidence does not appear to

l*éupport (or frefute) the view that spraying allows intruders to

i
- E“_v

assess the quality of the marker. Males, but not females,ﬁ also

ua&“;}f{l"; it
soent marked by 'scuffhspraying' and 'squat—spraying' a



rcev Intactest.of ‘whethert.cats~ couldr distinguish'. sprayed and
urinated: urine. odours from-different-cats,.subjects.appeared:to
find most samples-of ---1little: interest .or--repulsive:!:rHowever,
evidence iz tsuggests~- odours *-from~.-different-‘ncats ;might--.be
distinguished. : Evidence did not suggest that cats preferred

sprayed to urinated urine.
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RN Lo
cor o Scatstwere of *communicatory-significance; :~~Halfs the: scats
were. scraped-over.-and-half :left exposed. lherewas:artendencyato
scrape-over ‘scats. inside :core'. areas :andvcleave:rthem -exposed

outside sicore i+ areas:- ‘Scat -and -urinated:'urine.“sites were

distributed along routes:close:to steadings without. being’'clumped

or:prominently'siteds~-7ort = wer e v uir il e 3 Lrat e
ATRICE S C O e O ..#...1 ST N {.1 Fios . R & e .ﬁ. BFrrocg R v ; 1..‘-:,...1: .*F {.'}.q. .fﬁ £ . .
(u) Principal prey were rabbits and rodents. Birds,
SN - S R T T T R L R SERE
contrary to popular belief were secondary and inseots were
= or, o { N " 1" oo Mlﬂi : ca i Fa,., 11 ' (R T L,
rarely eaten. There was no evidence of a 'killing neck bite"
B LT e . | %5 BTy “ ‘1‘_‘.;‘ -t "11 X '; o nalh'* by *“

rodents did not appear to be deliberately killed before eating.

"11{ "' f‘w 1':’ 'i;.i'*‘q ,.r'l' E# L YR .#.,'!"-.:f'&" .

Rabbits were killed by a prolonged bite at the side of the neck.

LT 73

All rabbits caught were Juveniles or diseased. Sometimes partly

consumed rabblt:carcases-were returned to:for:a second imeal 2?0on

anotherrday. ':Some: prey' were abandoned, possibly .because they
were unpalatable, -but® 'sometimes: other-cpreytrwere .also left
uneaten,’ :Cats stopped hunting after .catching fourcrodents or:one

rabbit in a-day. Some females relied more on:farm-food-.than: .on

huntin.g. . P T AL TE LT "4 T3P RS 2 A oh ¢ S .
?.:,_.ff s '_"‘;}h - ‘}‘*:q e - q"ﬂ . e <) i il 14.1\ &;_i. LT " h-.. ?%.;? :*_

Some oats were diurnal hunters, some were diurnal and
LA e i v SR - : ZCIEERI TR VER S S Sl § AW 1l

nocturnal and others were nocturnal. Females generally hunted
close to steadings and males generally hunted further away but
evidence did not suggest that males and females hunted for a

longer distance or duration than each other. Cats shared hunting

[ —



areas with each other, hunting singly but sometimes close
together, Hunting was significantly more stationary than mobile
and mobility was positively correlated with home range area. All
prey ambushed by:three cats were caught in less than 10  min:-+but
there "‘was a low ambush:-success rate (observer interference?):-and
half.the"time :spent - ambushing was on ambushes longer than 10 min.

Ambush “data tdo :'not appear to support two hypotheses predicting

giving-upftimes-by' foragers. o Rhae
A =TV I ST I 1 e o ' ronorny Ty

During hunts by three cats, the distance moved between
STATARE SR Y o) . -

consécutive minutés ahd the angles between consecutive moves were
measured. zrHunting:search paths on the large scale were- not
random; ¢ search-paths of two cats rarely covered already.searched
ground, talthough~the search path of another did, and the:.=cats
kept-vmainly to areas where there were prey. On the small-scale;
for each cat, the turn-angles were normally distributed- and+ the
mean -.turn-angle-was close to zero degrees, apparently showing

that cats‘tended to avoid large turns and avoid the direction
from ~cwhich. - they - came, The median straight-line-=travel
(move=length) was similar for each cat, falling Jjust below the

mean, No evidence was found of a pattern to move=lengths, turns

and turn-angles.

(5) In a census of 100 sq km of rural Fife there were 3.7
cats per sq km (0.3 per human), with farm cats in the majority.
Farm cats lived in significantly larger groups than house cats.
The sex ratio of sexually intact farm cats significantly favoured

females, possibly due to male emigration. House cat sex ratio

was unity which suggests selection for house cats might not be

based on sex. Cats suffered a high mortality in their first

year. Survivorship appeared to decline steeply until about age



five and then level off. However, few farm cats survived beyond
age five. Neutered male and female house cats survived equally
well. The maximum age reached was 17 years. House cats were
about four times more likely to be neutered than farm cats. A
quarter of the censused population had been imported into the
census area but most 1mmigrants were neutered so probably few

contributed to the population's gene pool.

Perhaps the single most important conclusion from this gzﬁdy
i *h:)r ) it AR

DR = &
is that, contrary to all previous work, it shows that close

Reso, oan Paslogpa o ‘

observation of the behaviour of free-ranging domestic cats can be

i "5 FAY ¢

achleved at all hours'erd therefore domestic cats are ideal for

r-';-mr'- £21 LR 1 »

research in behavioural ecology. Furthermore, they are “of
interest. to ,.conservation for through them we may better

understand other_more difficult-to-observe small cat species and

thus contribute to_small cat conservation.
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CHAPTER 1
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INTRODUCTION
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This thesis 1is a reoonnaissance of the behaviour and ecology
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of a few tame cats (Eglig_gatus) observed directly by following
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them wherever they went
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Research Background
oL AANE SIEEI ST« R s i e e - o agacE .
of approximately h 000 species of mammals, about 2&0 are
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oarnivores and of these about 35 speoies are cats. Cats are top
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carnivores so are not normally numerous but domestio cats,
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because of their association 'with humans, outnumber all other
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cats put together. They are also the most widely distributed
being"™ found-in‘Africa;yEurasia, -the Americas, Australasia and.in
most places:humans inhabit. ¢«But:their-behaviour and:ecology='has
barely- been studied. : —:* o..v - ~rrved, x| ontEere Lt LY,

fran w0, The ~inte re griadt ‘i hhie Shesds Ziooiceld U row
There is much scientifio and non-scientific 1literature on
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domestic cats but 1itt1e on their behavioural ecology. What
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there is can be divided into two kinds. The first, which
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oomprises the least number of studies, is based on direct
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observation.of cats for as long a period as possible. It is the
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method used in this study. Direct observation means a wide range

"‘"" .y r“"“ % 1
F‘ - !# i.l "' I.P L I‘ € * ‘:




of -topics can:be. researched like activity patterns, space use and
social'iibehaviour. ~2:This~:approachn dates : from:the:1950's, :when
Leyhausen:and Wolf-(1959)cpublished:-their paperron the behaviour
of +Welsh+*.farm- cats. :The.next: paper was=published a:igeneration
later-(Laundre:1977) butlwas;quickly:followed by’ canother tthree
papers= (Dardsf1978;: Macdonaldrand‘Appsr1978; Libergr1980), two
Ph:D.~ thesest¢(Corbettr1979;:-Dards 1979):.and-thelcirculation: of

a " 'dissertation-by Liberg:(1981) tbasedlion.his Ph.Ds rithesiscriThe

second kind-of.study has:more-literature:but-is less:relevant—-“to
this *thesis. z.cIt f‘isi<based'ontdead cats:and:on"signs and'brief
sightings of:live ones'so’is limitediin-thekinds:of:datait. can

yield, for instance diet, reproduction and density. It had 1its

o n *'”3 "*{ i g—n , 1 . 1 ‘ifﬂ ‘4 n o B 1.{ i T { N ,{ ;rl
beginnings between the world wars. One of the first papera
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published was Errington (1936) and recently Derenne (1976), Jones
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(1977), Van Aarde (1978) and Fitzgerald and Karl (1979) The
kot e 5 Llemont o =] O gr e site P 4 S St S At i N * .
results and conclusions of the first approach and thcse of the
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second'whioh are relevant are dealt with as they logically arise
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in the body of this thesis.
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Whichever .the  study, .: however,  -they..all” have-<the' common
factor. -that ~the 'cats were-not.observer tolerant<and therefore
could not be followed but only observed, often intermittently,

from: a.distance: #:.The study reported in this thesis differs from

any previous:one ‘insthat  the'cats werertame, that is they could

be followed which made possible detailed, direct and continuous
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observation at all hours wherever they went. For 1instance,
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Liberg (1981) recorded 104 h of cat activity in 3 500 h spent in
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the field whereaa by shadowing a cat from 1 to 10 m.away I cculd
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record 24 h of activity in 2} h.



Need for Research

Why study domestic cats? About a seventh of carnivore
species are felids. Most ecological research on them has
concentrated on the large species 1like lions, tigers and
cheetahs. But the small species constitute at least two thirds
of the cat family; therefore 1in order to understand the
evolution, ecology and range of behaviour of felids 1t is

important to pay more attention to small cats and a good start is

with the most numerous and most easily accessible one. Moreover,

the study of small felids is particularly important now that they

and their habitat are coming under increasing human pressure.

Although called 'domestic', domestic cats may not have been
selectively bred, 1like dogs and cattle but may have adapted by
natural selection to a new niche created by humans who tolerated
them about their settlements and grain stores and who began to

keep them in their households (Todd 1978). Research on domestic

cat behaviour and ecology may therefore help us better to
understand the processes of domestication. The domestic

cat-human relationship is a symbiotic one. The extent to which

one side has manipulated the other remains to be seen.

Research Objectives

There were five basic avenues of research.

(1) Activity Patterns and Activity Budget (Chapter 3)

The activity patterns of domestic cats are shrouded in
mystery. In popular belief cats are crepuscular or nocturnal,

yet house cats may sleep a lot at any time of day (they are



looked upon as lazy) and are generally considered to be much
influenced by human activity patterns. But are they? This

chapter examines what cats do, when they do them and how long

they spend doing them.

(2) Space Use and Social Behaviour (Chapter 4)

The domestic cat is commonly described as 'the one who walks
alone'. But this view 1is contradicted by the frequent
observation that house cats amicably share the same house, eat
from the same bowl and sleep together. Are cats really solitary
or are they socially flexible as is now realised for a growing
number of other carnivores, for instance red foxes, Vulpes vulpes
(Macdonald 1977), golden jackals, Canis aureus (Macdonald 1979)
and brown hyaenas, Hyaena brunnea (Mills 1983). Social
organisation should be reflected in the land tenure system; 1L
cats are solitary they might have discrete home ranges or a
method of avoiding each other. There are a few studies on the
home ranges of cats but not on detailed movements. This chapter
describes cats' movements in some detail and takes a 1look at
their social behaviour in general. Foraging movements are

continued in the chapter on foraging.

(3) Scent Communication (Chapter 5)

Many mammal species wuse scent as an 1mportant mode of
communication. So in order to wunderstand them a through
knowledge of their chemical communication is important. Chemical

communication in mammals is complex and difficult to investigate

because the same scent mark may have a number of different



meanings for different individuals, whose reactions are of'ten
latent and not apparent. Many authors have suggested possible
functions of scent marking: to aid the marker's orientation and
memory, increase his confidence and reassurance, allow his social
quality to be assessed, deter or intimidate conspecifics from his
area, regulate ¢traffic, prevent encounters, act as sex
attractants or stimulants and to impart information about sex,
age, sexual and social status. However, little is known about
chemical communication in domestic cats and one of the greatest
needs at the moment is simply good data on where and how
frequently cats mark their environment. This chapter first
reports on the observation of the spatial patterns of scent
marking and second on reactions to scent 1in a scent
discrimination experiment. Cats were presented with samples of

sprayed urine and wurinated urine from different cats to find

whether they could distinguish between the odours and thus

whether they could identify individual cats by odour.

(4) Foraging (Chapter 6)

How do cats harvest their food? Cats are perhaps at the
neight of their crypticity when hunting and only three authors
nhave so far presented data on hunting cats (Gibb, Ward and Ward
197 8; Corbett 1979; Liberg 1981). But they have been impeded
by having to work at a distance on cats who soon passed out of
view, I had the advantage of close observation for as long as
hunts lasted and in this chapter their hunting habits are

reported in full. Furthermore, observation of their hunting

movements is described in terms of their foraging search paths.



Although foraging paths of a variety of species have been plotted

there are only two papers on mammals.

(5) Population Dynamics (Chapter T)

In this chapter data are presented on the population
dynamics of farm and house cats living in 100 sq km of Fife.
There are many pitfalls in obtaining data suitable for estimating
mortality patterns, not least an adequate sample size and an
accurate method of ageing individuals. But, while acknowledging
these two stumbling blocks and although originally collected as
preliminaries to a radio tracking study, the data indicate a

general trend in cat survivorship, a subject still waiting to be

fully explored.

The unifying factor behind such diverse subjects was the
method of data collection - that of following and directly
observing tame cats; it permitted the simultaneous recording of
a number of different activities and proved to be a very
effective means of illuminating the behaviour and ecology of a
familiar yet little known carnivore. The final chapter (Chapter
8) discusses the merits of this method and some possibilities of

its use in future work.



CHAPTER 2

GENERAL METHOD

Subjects and Study Areas

I gave each cat a threefold name. (1) A capital letter
shows a cat's address and status: C - Cornish farm, F - Fife
farm, B - captive cat and H - house cat; (2) a small m or f
shows thesex; and (3) a number. Thus Cf2 is Cornish female two,
Bm3 is captive male three and Hml is house male one. Cats came

from five sources. Those who were followed are presented in

Table 2.1.

(1) Cornish farm cats: These lived at Lower Lanherne, a dairy
and arable farm, 8 km north east of Newquay, Cornwall. The farm
was typified by large stone and earth walls, thickly covered with
vegetation, which separated fields of kale, turnip and grass.
The cats' genealogy is shown in Fig. 2.1. Five females were the
principal subjects: cf1, Cfz2, Cf3, Cf4y and Cf5; brief notes

were kept on the others. The cats were descended from one

female, except Cf5, an adult about 3 years old, who immigrated in

1977 so was probably unrelated to the other cats. Cf6 emigrated
in 1977 but briefly turned up a few times at the farm during the

study. Cm2 was castrated four months before the study began.
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(For more details see under Genetic Relatedness in Chapter 4.)

(2) Fife farm cats: These cats lived at Wester Kellie, an arable
farm 10 km south of St Andrews, Fife. The main subjects were
Ff1, Fm1 and Fm2. were from the same 1litter and about three
years old. They shared the farm with three other cats on whom
brief notes were taken: Fm3 was left by some people at the farm
during the study; he was a farm cat born 1.3 km away, SO was
probably unrelated to the other cats, and about three or four
years old. Fm4 was the son of a sister (given away just before
the study began) of Ff1 and born in 1979. And Fm5 was the son of

Ff1 and born in 1980.

(3) A village house cat: Hml was a one year old castrated male

who lived at Craigrothie, 9 km west of St Andrews.

(4) Captive cats: These were four males and five females in an
animal house at St Andrews University. They were free to move
about the same room which was 4.8 m x 6.0 m and had access to an

out door enclosure of 5.5 m x 5.2 m next to it. The light regime
was natural. Bml, Bf1 and Bf2 were adults, Bf3 was two years old

and Bm2, Bm3, Bmd, Bf4 and Bf5 were one year olds.

(5) Miscellaneous cats: Sixteen farm and house cats from a
number of places in Fife, who, with some of the above cats, were
subjects and/or scent donors in a test of scent discrimination

(see Scent Discrimination Experiment, Chapter §5).



I was directly introduced to the Cornish cats and to Hml,
but drove 3,000 miles in Scotland searching for other places and
farms which had cats. Roughly 10.0 % of about 200 farms I

visited had cats of which at least one was tame but only five

farms had enough cats to make a study worth while. I chose the

closest.

Procedure

A free-ranging cat, the focal animal, was observed for the
whole of an observation period. A focal animal's activity was
recorded as one of a number of mutually exclusive categories (see
below) every fifth minute on the minute. If the focal animal was
not in sight at the moment of making a record he was recorded as
lost to view. During recording intervals other behaviours and

routes were noted. Focal animals were selected at random and

followed at distances between 1 m and 10 m.

The activity of captive cats was recorded by scan sampling.
After recording the activity of the first cat I looked up and
recorded the activity of the second one at that instant and so on
in a set order of cats until the activity of each individual had
been recorded. During recording intervals other behaviours were
noted. Observation was from a chair in a corner of the room. At

night a veiled lamp provided dim light.

Data were recorded using a wrist watch, pen and note book.
A pocket tape recorder was used when following Cf3 in 1980, the
Fife cats and Hm1. The behaviour of the captive cats was

recorded on a check sheet. A pocket torch projecting a 20 m



white beam was used to observe at night. Observation days were

selected in advance and adhered to whatever the weather.

Dawn and dusk were estimated as the time, to the nearest
five minutes, when the light was just too poor to be able to read

with ease from a page of print.

Observation Periods
Each of the five Cornish females was followed three times

from the beginning of the first complete hour to the end of the
last complete hour of daylight and twice for 24 consecutive
hours, from October 1978 to February 1979. The four males were
approachable when they were stationary but when followed they
were soon lost to view and as their data were mainly limited to
stationary situations I stopped following them. Cf3 was followed

in February 1980 from 09.00 to 17.00 h for 13 consecutive days.

The Fife cats were observed from April to June and to some

extent in July 1981. Ff1, Fm1 and Fm2 were each followed once
for 24 consecutive hours. Further following was disrupted
because Ff1 gave birth to kittens and Fm2 went missing.

Therefore Ff1 and Fm2 were subsequently observed in blocks to

make up composite 24 h periods (Ff1 after she had lost her

litter, see Infanticide in Chapter 4).

The captive cats were observed in 3 h blocks over 7T days to

make up one composite 24 h period in November 1981.

10
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There was a pilot study of 40 h on the Cornish females, 6 h
on the Fife cats and 3 h on the captive cats during which the
cats became accustomed to me and I to their habits. These data
were not wused in the analysis. Table 2.1 lists the number of
observation hours, excluding pilot study hours, on each cat or
group. Free-ranging cats were lost to view for 5.7 % of the
time. In addition, the four Cornish males were observed for 59.7

h before I stopped following them. Therefore cats were in sight

for a total of 950 h.

Behavioural Categories

All behaviour was classified under eight exclusive
categories. (1) Sleeping: when the head was resting on the body
or ground. (2) Resting: when stationary. (3) Hunting: a)
making a roving search of the environment, that is travelling
alertly by walls, long grass and buildings, stopping every few
metres and appearing to look and listen intently; b) stationary,
attentive and orientated towards a locus, often between bouts of
roving searches; and c¢) pouncing during a) or b). (4) Grooming.
(5) Travelling: when 1locomoting but not when hunting. (6)
Feeding. (7) Other activities: everything else, for instance
suckling, playing, excreting, clawing, spraying, fighting and
allogrooming. (8) Lost to view: when out of sight at the moment
of making a record. Categories (3) to (8) are also called
'active behaviour!' (that is everything except sleeping and

resting) and, for analysis, categories (5) to (7) are sometimes

lumped and called 'all-other!'.

11
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Table 2.1 The number of hours cats were observed.
The total includes time lost to view, which 1s also

shown separately.



Social Interactions

Three exclusive categories of social interaction  were
distinguished, based on the behaviour of the male, female or
independent kitten initiator. (A) Agonistic: growling, hissing,
spitting, swiping, ear flattening, piloerection, and fighting.
(B) Amicable: allogrooming, sniffing towards or touching the
nose of another cat, playing with another cat, sleeping within 30
cm of another cat, approaching to linger by another cat who was

otherwise alone and not near food. (C) Exploratory: sniffing

another cat so that the nose of the initiator was less than 5 cm

from the other cat, the initiator appearing to be neither

agonistic nor amicable.

Home Range Estimation

The maps used to delineate home ranges were Ordnance JSurvey
maps of 4 ecm to 100 m (1:2500). The convex polygon (Mohr and
Stumpff 1966) and the grid square (Siniff and Tester 1965)
methods were used to estimate home range configurations. For the
polygon method, the outer positions of a cat's routes were joined
to form the smallest convex polygon. The area was estimated by
tracing the polygon on a sheet of paper, cutting it out, weighing
it on a sensitve balance and calculating its area by simple
proportion to a similar piece of papar of known weight and area.
For the grid square method, each square represented 20 m x 20 m;

the squares through which a cat's routes passed were taken to be

the cat's home range and their sum was taken to be the home range

darea,

12



Food

The main feeding place of the Cornish cats was two bowls 1in
a 400 sq m area by the farm house. The farmers put out cow milk
for them at irregular intervals but often between 07.00 h and
09.30 h, 12.00 h and 17.30 h, and 20.00 h and 01.30 h. Milk was
also put out in two bowls at the dairy at midmorning and
occasionally at other times. About 5 1 of milk were dispensed
per day. Meagre table scraps were sometimes put out, and the

cats had access to cattle feed in the form of dry pellets.

The feeding place of the Fife farm cats was one bowl 1in a
small byre near the farm house. Their usual fare was a mean of

0.5 1 of powered and/or cow milk and a mean of about 200 g of
table scraps a day. They also had access to dry pellet cattle

food and about eight times a year meat was butchered and they

were given scraps. They were usually fed in the afternoon around

14.00 h to 17.00 h.

Hm1 was given up to about 200 g of tinned cat food a day

plus cow milk.

The Captive cats were given a mixture of tinned cat food and

fruit in three bowls, plus water. They were usually fed in the

afternoon around 16.00 h.

Human Activity Times

Humans were active at the Cornish farm between 07.00 h and

01.00 h, at the Fife farm between 08.00 h and 22.00 h and at the

captive cat animal house between 09.00 h and 17.00 h.

13



Def'initions

Dawn and dusk: the time, to the nearest five minutes, when the

light became just too poor to read with ease from a page of

print.

Home range: the area in which an animal goes about his routine

daily activity (Ewer 1973).

Territory: the area "occupied more or 1less exclusively by an

animal or group of animals by means of repulsion through overt

defence or advertisement" and may be a part or all of the home

range or may be limited to the immediate area around an animal

wherever he goes (Wilson 1975).

Core area: an area constantly and more frequently used than any

other part of a home range and which contains the principal

resting sites and dependable food sources (Kaufmann 1962).

Solitary: a cat who lives alone without associating with other

cats except for breeding and raising offspring.

Farm cat: a cat who lives at a farm but not with the household

and is given little or no human-provided food.

House cat: a cat who lives with a household and is given all or

most of his food.

Group (of domestic cats): all the cats attached to one farm or

household.

14



Chapter 3

ACTIVITY PATTERNS AND ACTIVITY BUDGET

Preamble

Little is known about domestic cat activity patterns. Basic
questions are to what extent are cats active throughout the day

and how much are they influenced by human activity patterns.
Even the amount of time they spend asleep is open to question.

In this chapter I will examine the activity distribution of cats,

compare the activity patterns of different groups of cats and try

to find patterns which may go some way towards explaining them,

and look at activity budgets and make group comparisons.

The following is a brief description of the method used in
this chapter. A more detailed account 1is given in General

Method, Chapter 2.

Subjects

Five female Cornish farm cats: Cf1, Cf2, Cf3, Cf4 and Cf5;

one female and three male Fife farm cats: Ff1, Fml, Fm2 and Fm3;

and four male and five female captive cats.

15



Procedure

Behaviour was recorded as one of a number of mutually
exclusive categories (see under Behavioural Categories in the
General Method, Chapter 2). A farm cat was followed and directly
observed for the whole of an observation period (see below) and
the cat's behaviour was recorded every fifth minute on the
minute. If the animal was not in sight at the moment of making a
record he was recorded as lost to view. The behaviour of the
captive cats was recorded every fifth minute by scan sampling;
immediately after recording the behaviour of the first cat the
behaviour of the second cat was recorded and so on in a set order

of cats until the last cat's behaviour had been recorded.

Observation Periods

Each Cornish cat was followed three times from the begining
of the first complete hour to the end of the last complete hour
of daylight and twice for 24 consecutive hours. They were
observed from October 1978 to February 1979. Cf3 was followed in

February 1980 from 09.00 h to 17.00 h for 13 consecutive days.

Fach Fife cat was followed once for 24 consecutive hours and
thereafter followed in blocks to make up composite 24 h periods.

They were observed from April to June 1981. The captive cats
were observed in 3 h blocks, over seven days in November 1981, to

make up one composite 24 h period.

Active Behaviour: 24 h distribution

Fig. 3.1 shows the 24 h activity distribution of Cornish,

Fife and captive cats. Graphs A to D: four Cornish females

16



(Cf2, Cf3, Cf4 and Cf5) were active mainly during the day (mean
percentage of active behaviour per hour between dawn and dusk 69
%, range 53 % to 82 %). Graphs E to H: the Fife cats (Fml, Fm2,
Ff1 and Fm3) were also mainly active by day (mean percentage of
active behaviour per hour between dawn and dusk 77 %, range 65 %
to 100 ¢%). The graph of Fm3 shows that he was active very
little; he was unkempt, so must have been ill. Graph 1I: the
captive cats were about equally active day and night (mean
percentage of active behaviour per hour between dawn and dusk for
males 56 %, range 42 % % to 53 %; mean for females 52 %, range

38 % to 53 %).

Two females at first had activity patterns 1like the other
cats but changed them during the study. Cf1 hunted but did not
sleep during daylight observations and therefore was active
mainly by day. But during 24 h observations she had clearly
become more active at night (graph J): a mean of 65 % of her
activity per hour was at night (53 % and 76 %4). Ff1 also became
more active at night after the observation shown in graph F.
Their activity patterns are superimposed in graph K for
comparison. The curve of Cf1 is the mean of her activity from
graph J and the curve of Ff1 is the mean of the three composite
24 h periods after her change. The curves are strikingly alike,
even though the cats were separated by more than 1,000 km and
observed more than two years apart. A correlation of the mean

activity level of each hour was r D130 P 0.00Y, af’ = 22,

The graph shows that both cats were active mainly from 23.00 h to

04.00 h, when other cats were least active. Much of the curves

consist of hunting behaviour (see Fig. 6.1 H).

17




Fig. 3.1 Percentage of active behaviour by five Cornish females, four
Fife cats and nine captive cats. Left: percentage of active behaviour
for each hour of the day: solid curve 1is the first observation for cats
observed twice. Right: percentage of active behaviour per hour between
dawn and dusk, left bar 1s for the solid curve. Arrow heads 1indicate
dawns and dusks, solid arrow heads for solid curves. Data are from 24
consecutive hour observations: two on each Cornish female and one on

each Fife cat. Observations on other cats are composite 24 hour periods.
See text for details.
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Summarising, cats were active at all hours. However,
comparing day versus night activity, the cats were mainly active
during the d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>