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Frontispiece. Annual cycle of the polecat.
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1.0 INTRODUCTION

1.1 Systematic posifion

Polecats belong to the Order Carnivora. 'Within this Order
they are included in the Family hiustelidae whose position is shown

below following the classification of Simpson (1945):-

0. Carnivora

N

5.0. Fissipedia S.0. Pinnipedia

/N

Super Family Super Family

Canoidea Feloidea
Canidae ’
Families Procyonidae - Felidae
- Ursidae ‘ Hyenidae
Mustelidae Viverridae

The oldest known fossil remains of mustelids are from the
Oligocene of Europe and North America. They were not, at this time;'

sharply differentiated from the Viverridae.

The Family Mustelidae is divided into five Sub-families:

r




¥
Mustelinae  (stoats, weasels, martens, polecats)
‘Kellivorinae (boney-badgers)
Melinae (badgers)
Kephitinae (skurks)

Lutrinae (otters)

lany authors now use the combined generic name lustela

(Putorius) eess for polecats. For reasons of brevity only the

name Putorius will be used in this work. Following Continental
authors (van den Brirk, 1958; Ognev, 1962; and Heptnef, 1964,)

the species in this genus will be regarded as being the following:
é v
Putorius ‘utorius (L) - the European-, common-, or black-
L

polecat.

Putorius eversmanni Lesson. - the Asiatic-, steppe-, or

white-polecat.

Despite the uncertainty of its systematic position it will
be convenient to add the ferret to this list:

Putorius furo L. - the ferret (including both albino and

dark forms).

This work is chiefly concerned with the first of* these

species, namely the Buropean polecat, Putorius;putorius(L),

although reference will be made to the other iwo speciea where




ihis is relevant. The ferret is probably derived from one or
otner (or, possibly, botk) of the polecats. Little credence can
ve given to the idea of a North African origin for the ferret as
suggested by Cabrera (1932) on the besis of a single specimen of
doubtful identity; nor to Tetley's (19&5) hypothesis that the
ferret in Britain originated in part from the Scotiish polecat,
a dubious sub-species based on four specimens of an animal now

extinct. These matters will be discussed again.

1.2 World Distribution

Tae European polecat, P. nu?orius is found throughout almost
the whole of Europe, reaching its western limits at the Atlantic
coasts of Britain and Spain, and extending'as far as the
lediterranean in the south but excluding southern Jugoslavia and
the whole of Greece. In the north it reaches only southern
Norway and Finland but extends eastwards to the Urals and the
Crimea. Over part qf this range its distribution overlaps with
that of the steppe-polecat, but the itwo remain separated by
ecological factors, although hybrids do sometimes occur. A map of
_ this distribution was given by van den Brink (1958) but a ve;sion
corrected for the Soviet Union is shown in Fig. 1.01 (from
Hepiner, 1964). Unfortunately van den Brink's map sh;és the

polecat in Britain as being found only in Scotland and not in

Wales, whilst the reverse is actually the case. Several later




suthors nave perpetuated this error. Heptner's line enclosing
3ritain but éxcluding Irelend does not seen to be a satisfactory
colution. The area of distribution has been re-drawm and Horth-
ifrice has also been omitted since Owen (1964) has showm fairly
conclusively that there is no native polecat in Ilorocco; and

+here is no evidence of any elsewnere in the area.

1.3 History in Britain

The polecat was once widespread in Britain. It has always
been regerded as vermin and occurred regularly amongst estate
records. It was also trepped for its fur. TFrom ebout the middle
of the nineteenth century numbers’began to decline and the area
occupied by the animal was greatly reduced. MNatthews (1952)
recexded it as "nearly extinct" by the early yéars of the present
century. DPerhaps "localised" would be a better térm, since it
has aéparently always been fairly common in mid-Tales at least. -
I:¢s decline in Scoiland has been graphically described by
Ritchie (1520).

1.4 iims of the present study

0

The polecat presents several interesting features. It is

an animal which was once widely distributed in Briteim but now has
& resiricted ranges It is a close relative and possibie ancestor
of the domestic fervet. It is an unspecialised mustelid, similar

in some weys to the stoat and weasel but much larger than either,




i no edentations for climbing like the pine-merten,

e
—— b

iy like the badger, or swimming like the otter. Lastly,

S e
———

& swerficial resemblance to the recently introduced

W smericen mink Fustela vison Schreber which is making desiructive

orin

incoads into the riverine fauna at the present time.

Because of the polecat's restricted range, its reduced numbers
owing to trapping, and its retiring habits, little research has

been cerried out in Britain on any aspect of its biology.

The present work was undertaken with a view to remedying
“hic situation by discovering the Tects of its life-histod.
¢
2% wos thereby hoped that a more satisfactory evaluation Aight be
mede of its position among the British fauna; and that some basis
misnt be provided for an understanding, through future studies, of

the success of the mink in this country.







Fig. 1.01" Distribution of P. nutorius in
! L. _2uvosius

4fver van den Brink 1958

Zurove, (chaded).
» and Heptner 1964.




2.0 SURVEY OF THE LITERATURE

Scattered references to the polecat and ferret can be found
in nistorical works; the ferret was mentioned by Strabo in the
first century B.C. and the polecat figured prominently in

-

recoréds of bounties paid for vermin in the nineteenth century.

A general account of the polecat was given in Katthews (1952)
waiist Herter (1959), brought together much of the published
information on polecats and provided‘a good bibliography, mostly
of Continental authors.

¥illais (1905) provided a dc;scription and Miller (1912)
caialogued the polecats in the British Museum collection. Pocock
(1936) using this same collection with some additions, chiefly
from Wales, provided a useful description of skins and skulls.
Tetley (1939, 1945) described polecats from Scotland and also
compared some of the physical features of polecats with those of
ferrets. A recent statistical study by Ashton and Thomson (1955)

was based once more on the British Museum material, and tock into

account P. eversmanni which has been suggested as a possible
ancestor of the ferret. Their results showed that the divergence

D 13 . . . > i \
o the ferret from P. eversmanni is five times greaier than from

T. putorius. Ashton (1955) also re-examined the four specimens

of poiecat from Scotland and concluded that the skulls were




sipilar to that of the ferret. Reampe (1965) has exarined the
~clazionship beiween the common polecat, steppe polecat and
ferret by the technigque of multiyariate analysis, carried out

on & large number of skull measurements. He showed th;t the three
fcrms could be separated by this method and that artificial
nyorids between steppe—polecat and ferret were intermediate in
characier between the parent forms. Rempe (1962) investigated
and described the effects of domestication én the physical
features of ferrets as compared with'wild polecats. He concluded
that the ferret possesses many features not found in the wild,
because these features are not disadvantageous to a captive
animal. cCann (1956) described museum specimens and captive
live animals in New Zealand where polecats or, more probably,

ferrets were introduced during the nineteenth century.

Distribution of the polecat in Britain has been . described
by Taylor (1952), Condry (1954), Matheson (1963) and Walton (196L4).
Zatheson's paper dealt solely with the erythristic or 'red'

variety of the polecat.

¥azdk (1965) gave a full account of the history and
P <2 o ] -+ o ",‘. I
distribution of the siteppe polecat in Czschoslovakia, which included
a useful bidliography of work covering eastern Europe and the

Soviet Union. The spread of P. putorius into Finland has been




fully described and analysed by Kalela (1940, 1948, 1952). He
related the spread to climatic factors, especially the extent of
snow cover in the winter. Heptner (1964) gave an excellent

account of the differences in morphology and geographical

éistribution between P. vutorius and P. eversmanni. Distribution

ard_ecology of the introduced animals in New Zealand was

descrived by Wodzicki (1950) and lMarshall (1961).

Because of the close relationship between the polecat and
the ferrei, it seems relevant here to consider work on the

ferret. For many years this animal, because of the ease with

- e

waich it can be bred and reared in captivity, has bsen the
subject of many investigations into reproductive physiology.
¥arshall (1904) established that the female ferret ovulates as a
result of coitus. Robinson (1918) in a study of the development
and fate of ovarian follicles;‘held that proper insemination is
necessary for ovulation to take place. Hammond & Marshall (1930)
snovied that this was not so, since coitus with vasectomized males
can cause ovulation. Other workers who have dealt with various
aspecis of this subject include Murr (1931, 1932, 1933) who
irvesiigated reproduction and birih in the ferret; Farris (1950)
wzo determined the duration of coitus in the ferret; ?McPhail

(19332)who showed that ovulation still occurred even after the

interrupiion of coitus; McKeown and Zuckerman (1937) who found




failure of penetration did nbt prevent ovulation; and
Hammond and Walton (1934 a & b) who determined the time of

ovulation, the survival time of sperm in the female tract, and

associated phenomena. They also investigated pregnancy and
pseudo-pregnancy outside the normal breeding season. Early stages
in the development of the egg have been described by Hamilton

(1934) « Karshall (1933) demonstrated cyclical changes in the vagina and vulva.

Tne part played by the pituitéry in causing ovulation has been
studied by Hill & Parkes (1932, 1934) and McPhail (1933b).
Deanesley & Parkes (1933) showed that removal of the uterus during
anoesirus does not affect the cycle of ovarian changes associated
with oestrus and pseudopregnancy. Parturition has béen described
by Murr (1932), and, more recently, as an adjunct to a film of

parturition, by Naaktgeboren (1961).

The reproductive cycle in the male ferret was investigated
by Allanson (1931, 1932) who studied the gross and histological
changes in the reproductive organs. She showed that there was an
annual increase and regression of activity in these organs, with
significant changes in the state of the interstitial tissue. The
effect of light on the btreeding cycle has been studieé’by
3issonnette (1932, 1935), Hart (1951), and Hammond (1951, 1952) and

in Australia by Harvey and Macfarlane (1958).




Breeding and other behaviour has been investigated in captive
soleczts by Eibl-Eibesfeldt (1955, 1956) Herter and Herter (1953),

vepter (1953), Goethe (1940), Murr (1931, -1932, 1933) and Rempe

(1957). Aggressive play was studied by Poole (1966) «

Some work on the diet of polecats in the Soviet Union was
resorted in Ognev (1962) whilst Kratochvil (1952) gave an account

of %as diet of both species in Czechoslovekia.

Popov (1943), in a paper on age estimation in mustelids,
siated that the weight of the baculum could be used to distinguish

[] v
suvenile and adult males fn several species including P. putorius.

lathey (1958), in a survey of chromosome numbers in mammals,

assigned to the ferret the value 2n = 40.

10




3.0 YATERIAL AND KETHODS

Little systematic work has been carried out on the polecat in
Britain but it is comaon enough in VWales for sufficient material

to be availavle for study.

The work Gescribed below was carried out between summer 1965
and autumn 1967. The samples from the two twelve-month periocds
nave been combined and treated together as though from a single

period. Some additional material has been considered from
outside tais reriod. -

Observations and material were collected with the help of
the field staff of the Ministry of Agriculture, Fisperies and
Food and private individuals (rather than by trapping which would
nave been insufficiently productive in the time available for
stuly) . Records were kept of both live ani dead animals seen.
Polecats were killed by various means, the majority being killed
by road iraffic or trapped. Occasional individuals were found
dead Irom no apparent cause — poison or disease may have been
responsible. Whenever possible, dead animals were collected and
eXurined according to tne standard procedure given in Appendix

R

3.01.

11




;.0 DISTRIZUTION IN ERITLIN

T.ere nas been a marked increase in the area of distridbution

. - . . 2 . o .
7 zae polecat Putorius putoriusiL.)since inlormation was last

e wes

surnzrised (Walton 1964). In adéition to animals examined in tke
lcsoretory more than 80 individuals have contribuied records of
duel znd live animals seen. Additional records have been

+zd from "Nature in ¥Wales'". Criteria for records are given
8

Llmost 200 records have been collected since the previous
survey period. This figure includes those animals sent for

sxcmination. The combined records for 1959-67 are shown in

Tigure L4.01.

Kost of the records from 1962 onwards only confirm the
distribuﬁion shown by the eariier ones, although one or two squares
zave been filled in within the main area of distribution. Some
rscords, however, show a considerable exitension of range of the
solecat. This extension is most marked in south-west Wales waere

Polecats zave now been recorded wsll into Pembrokeshire and

(@

arzartaenshire. New records have also come from the Usk velley,
vie Sorders of lLonmouthshirse and Brecknockshire, and north-east
eroigiosaire. Altogether the number of 10 Km. squares from waica

Tecoras nave teen obtained is now about one taird greater than in 1962.

19
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One of the most roteworiny records is from Anglesey. This
county is represented by a single sighting, but this one is from
a most reliable observer. This is the first record from tae
jsland since Forrest, writing in 1907 about the polecat in Wales

said "almost extinct in the Zast and Anglesey".

Further records have been added to the known distribution in

Engiand.

Two animals from the Preston area of Lancashire were found to
o¢ escaped ferrets. Two more whi?h had been seen swimming in the
Usk and misteken for feral mink were found to be feral albino
ferrets. These findings underline once more the real likelinood
of ferrets being wrongly identified and also the importance of
paysically checking the identity of animals wheneyer possible.

Tais is especially so when they are found outside the known area

of distribution.

Discussion

Plotting the distiribution of any animal by means of squares of
uniform area as in Fig. 4.01 may obscure interesting facts.
Uriess a species is uniformly spread the use of this ;;thod tends

to equate one record with many but it does show the general shapa

¢f tze area occupied. On the other hand, plotting records as points




~ernis o skow up the distribution of observers and main roads.
=n:i3 drawoack cen be overcome to some extent by having a
_7iciently large number of observers, for example, trappers and

coresters, wkose work does noi restrict them to roads. This has

been possible in this study.

when records are plotted in this way, as in Fig. 4.02, a more
Ceiziled picture emerges. There is undoubtedly a considerabdle
ciuster of points around Aberystwyth where many of the observers

l<vs. Nevertheless this does reflect on how very common the

polecat is in this area.

Yzany records tend to follow river valleys such as thLose of the
Uye, Teifi, Towy, Dovey, Conway and, running into England, Severn

and Teme. This pattern could be of some significance since several

euihors have said that polecats of both species have extended their

range in Europe by way of the river valleys. For example, Mazik
(1965) ascribes the presence of the steppe~pclecat in- the Tatra to
its spread by way of the river valleys from south-easisrn Slovakiaj
whilst Heptner (1964) says the same thing of the spread of the
European polecat into the south Russiéﬁ steppe from the north. It
is of interest that Schiaff (1911) staies that (transle;t‘ed from the
German) "for choice, ithe polecat lives in the vicinity of brooks,

ponds, canals and similar watiers without, howsver, venturing

directly onto the water."



50miles (80 Km.}




Fig. 4.02 Distribution of ». vuborivs in eles and the
Sorder Counties in relation to the najor rivers.

¢ One or more Tecords from 1959 to 1967.




Unfortunately, in'a country as mountainous as Wales, tze roads
z1so follow the river valleys and since a high proportion of
records are of road casualties the connect;on with rivers could be
& spurious one. The relative absence of roads on high ground

could well explain why few records have been received froz, for

example, the Brecon Bsacons and Snowdonia.

From what has been lezrned by discussion with farmers, foramer
rzbbit-trappers and foresters it seems that the polecat is now
present in many areas of Wales where it has never been within
iliving memory. In central Wales, it is now very common,
particularly when compared with {0-15 years égo, but has not yet

regeined the degree of comzonness which it enjoyed 20-30 years ago.

15




5.0 PHYSICAL FZATURES

Herter (1959) described the coat of very young polecats: at
Lirih they have a sparse covering of white hair; +this coat grows
conse» after birth and is replaced at about 20 days old by a dark
cozt; by the age of 50 days the young ﬁave a typical polecat

[+

appearance with the characteristic white facial markings.

5.11 General appearance

The coat in the polecat 50 days or more old consists of two
types of hair:-
(1) the under-fur or "wooi". This is the fine,ﬁiense,
insulating part of the coat. y
(ii) the contour or guard hairs. These are the long, coarse,
shining hairs which project beyond the wool and act as
a weter-shedding layer.
3otn these elements varied between juveﬁiles and adults and wintex
and summer. The juvenile and summer adult coats were found to be
very similar. In both, the density of wool and guard hairs was
reduced. The wool was a buff colour over most of the body but was
greyish over the shoulders and fofe—limbs, Tump and.hind-limbs, and
on the tail: also someiimes on the head apd ne;k. This male the
extremities appear very dark. The guard hairs in the juvenile and
sunmer coat were pigmented black almost to the base. The combination

oI colouring gave the animal a very dark appearance in the summer

and juvenile coat (Fig. 5.11).




-

EUROPEAN POLECAT.

SUMMER. DORSAL

EUROPEAN POLECAT

SUMMER. VENTRAL




Fig. 5.11 2Pelts.of common rolecat in summer coat

A. Dorszl view

B. Ventral view







Fig. 5.72 Pelts of common polecat in winter coat

A. Dorsal view

B. Ventral view







Fig. 5.13. Common polecat in winter coat (female)

v







_ Ty
Fig. 5.14 Variation in the face pelitern of the polecat
(for explanation see text) .




During the winter, however, there were found to be varying
degrees of development of the "frontal band" which joins the cheek
patches across the forehead and cuts off the dark "mask". The
development varied from Pattern 3 to Pattern 5. The collection

pelts could be classified as follows:-

Pattern No. of pelis
1 or2 13

3 0r 4 21

5 ’ 6

The slightest dqvelopment was fhe situation where the cbeek
patches were separated from the chin patch by a band of brown hairs
and the frontal band had a mixture of brown and white hairs
(Pattern 3). A further advance on this was the situation where the
frontal band was more or less completely white but the cheek and
chin patches weré still separated (Pattern L). The most advanced
development was where chin and cheek patches and frontal band were
all confluent giving a complete band of white rournd the face

(Pattern 5). In all cases these patterns could be easily distinguished

from the condition of the juvenile or summer coat where the area of

1

the frontal band was completely black (Pattern 1 and 2).

18




If Patterns 3, 4 and 5 are all considered together as varying
stages of development of the frontal band, and Patterns 1 and 2 are
regarded as showing no development of the frontal band, the
distribution of the two situations can be arranged as in Table 5.11.
It will be seen that Patterns 3~5 were found during the period
December—June whilst Patterns 1 and 2 occurred during July-September.
In June, October and November both types occurred together: it can
be assumed that at these times of the year the types are in the

process of changing over.

3.i3 Moulting The term "mou;ﬁ"'has often been.used to describe
new;aair growth and/or old hair shedding. The terms "growth" and
"shedding" will be used here for clarity. Growth of néw hair was
found in 27 of the 4O collection skins. Growth was determined by
carefully examining the skin at the base of the wool where the
emerging tips of the contour ﬁairs could be seen as short, dark
bristles. These were found in every month of the year except April
but over half occurred in the period‘0ctober-January'(The samples
for each month are, however, not of equal sizes). Hair shedding
was found only in May and June but was difficult to detect since

many animals showed "hair slip" (loosening of .the hair as the

animal begins to decompose) which could be confused with shedding.
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Greatest growth of guard hairs was observed from about
October and continued into the following year. This corresponded
with an increase in the density and length of the wool and the

change'in the face pattern. Coat shedding and re-growth oocurred

in May-June. One skin was shedding hair in June and had new contour

hairs visible on the neck. It was also shedding the white frontal
band. There seems little doubt that there are two periods of

skedding and growth annually in the polecat.

5.14 Variations
fhe chief impression given by the pelts is one of uniformity.
Only two pelts showed a backward exitension of the chin paich onto
the fhroat, associated with "grizzling" (a scattering of white
guard-hairs amongst the black ones, often noticeable on the thighs
ard tail). This type of pattern is common in fitch ferrets and may

have been caused by recent crossing with escaped animals. (Fig. 5.15)

Only one of the animals examined was erythristic; This was
received iate in 1967 but has been included because it was
exceptionally intéresting. The pattern was that of a typical
polecat but all the hair which is normally black was a light

reddish~brown.
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Discussion
YcCann (1956) said that in captive "New Zealand fitch" there
was only one moult which was prolonged. Other authors have

assumed that there are two moults in a year.

Harvey and M;cfarlane (1958) stated that there were two moults
annually in the ferrets which they used for their experiments.
They said that the moult proceeded backwards from the head in a
wave-like manner. It was not possible {o determine the sequence
of hair shedding and new hair growth in this present study.

The face pa?tern in the polecat is of interest simce it was used
by Pocock (1936) as a basis for separating the British and
Continental polecats. According to his classification the British

form Putorius putorius anglius never develops a full white frontal

band in the winter whereas the Continental form Putorius putorius

putorius does. The differences are illustrated in Pigs. A and B at
the end of his paper. Poole (1964) has already pointed out that |
the face pattern is not reliable as a guide. His view is confirmed
by the present observations, since 6 out of 21 winter pelts showed

patitern 5 (Fig. B of Pocock 1936) which, according to Pocock is ihat

of the Continental P.p.putorius. )
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5.2 Linear iieasurements

Tﬁe numbers and sexes available for length measuremenis are
shown in Table 5.21. All differences beiween males and females
were highly significant. The léast difference was in the length
of the hind foot (females 95% of males) and the greatest was in

body weight (females 63% of males).

Discussion
There is a marked sexual difference in the dimensions of many
rustelids. Ondrias (1960) measured the sexual variation in the

skeleton of several Buropean mustelids and found it to be greatest

v

in Yustelz erminea and least in lieles meles. In a further paper,
(Ondrias 1961) on the structure of the fore limbs in ﬁustelids and
its correlation with their mode of life, he quoted values for the
bumerus length in thé polecat, which are compared below with the

values found in this study.

No.| ¥ean (m.m.) | S.E. No. | liean (@.m.) | S.=2.
Ondrias (1961) | 15 49.5 - 10 42.5 -
Walton 32 471 0.3 6 40.5 0.3

The mean values appear to differ but no statistical comparison ‘

was possible :as:he quoted only maximum and minimum lengths.
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Zratochvil (1952) published data for some skull and body
neasurenents of polecats from Czechoslovalda. A comparison with
she values found in the present study is shown in Table 5.22.

A statistical comparison was not possible as only the range of
measurenents was given. The skull measurementé appear to differ
only slightly, but the body measurements show considerable mean
differences. In all respects the body measurements are greater
in the Czechoslovak sample than in the'British, with the
exception of the hind-foot length in the female wheére the

reverse ‘is. true.

If this finding is considé%ed together with the data on
long bone lengths given above, zt seems to indicate that the
polecat of Continental Euiope is of slightly greater body
'dimensions than that found in Britain. There éppears to
be little or no difference between the skulls of polecats

from these ftwo areas.
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5.3 Veight changes

For males 45 gross weights were obtained. Their monthly
variation is shown in Figure 5.31. There was a fairly obvious
increase in weight from August onwards as juvenile animals became
adult. Analysis of variance for body weights from October (when
the juveniles approximated to adult weight) to July, confirmed
that there was a considerable amount of change in weight over this
period. There was not sufficient material available for the
weight curve to be calculated, since the variance within each month
was .fairly high. However, there seemed to be a general increase
in weight to a maximum in March followed by a loss in weight. It
is a;sumed that this gain and loss in weight was due to the
accunulation and dispersal_of fat in the body. Observations on

body fat made during skinning and cleaning support this view.

Only 9 female gross body weighis were recorded. Mean body

weights for both sexes are shown in Table 5.21.

Discussion

The weight curve obtained by plotting weights of a sample of
animals from the field is unsatisfactory unless the sample is very
large. Apart from differences between individuals there were also,
in this study, varying probortions of adults and juveniles in the

sample for each month. Despite these handicaps there did appear
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1o be a considerable increase in weight during the autumn and
winter waich reached a maximum in March. A similar curve was
obtained by Harvey and Macfarlane (1958) for captive ferrets
based on periodic weighings of a group of 5 live animals. In
their experimental group, maintained in the eguivalent of
Northern Hemisphere 1lighting, maximum weight was reached in
February and minimum weight in June. The curve obtained in this
study follows their published curve well, despite the small

sample size used here.

Cyclical changes in weight have been recorded in other
mammals. Flux (1967) for the European hare in New Zealand found
that males reached their maximum weight just prior to the breeding

season in mid-winter (July).

It has often been assumed that the accumulation of body
fat is a means of preventing heat loss, serving a similar function
fo that of the winter coat. qu example Hammond (1954) said "The
deposition of fat, mainly subcutaneously, in the autumn months
clegrly serves the double purpose of providing extra thermal
insulation and extra energy reserves for the winter". This may not
be the whole explanation, however, since the maximum weight (and
probably the maximum accumulation of fat) in this study was achieved

in karch, i.e. at the end of the winter. It seems probable that
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this increase may be correlated with breeding. This suggestion

is supported by the observations of Schmidt (1943), who noted

in captive pine-marten that maximum weight occurred in June, and
i.axricley and Bassett (1942) who recorded that oestrus in the female
of this species is in July and August; hence maximum weight occurs
just before Eréeding. HealA(1964) stated that in the badger

2lso, maximum weight occurs in December or January and that

breeding takes place from February to ilay.
Wo distinction has been made in this study between browm

and white adipose tissue which have been showm by Hull and

Segell (1966) to have different functions.
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5.4 The shave end dimensions of the skull

The shape of the skull has often been used to distinguish the
Juropean polecat, steppe-volecat and ferret from one anotner
{(iiller 1912, 1933: ZEllerman and Morrisoﬁ-Scott 1651, Pocock
1936, and Rempe, 1965). The polecat and ferret were compared in
this study in an attempt to throw further light on the

relationship of the two animals.

5.41 Skulls of the polecat znd fexret: differences in
S

The shepe of the skull in the. European polecat and ferret
is shown in Figs. 5.41A and 5.424% The most obvious .d.i[gference
between the two forms is the shape of the braincase bet%een the
zygomatic arches. This is almost parallel-sided in the adult
oolecat but pinched in o produce a post-orbital constriction
in the adult ferret. This constriction is not so well developed
in the juvenile ferret. (5.423) In profile the ferret is seen

to heye a shorter nasal region than the polecat (Fig. 5.43) .

3uvenile skulls of both forms, in addition to having open
sutures, were found to have a bone surface which was dull in
appearance and felt gritty to the touch. The sagittal qrest hed
not formed and in very young skulls it was presént only as two
bands of raised bone one on either side of the dorsal mid-line. -

The occipital crests were also poorly developed.
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Fige 5.41 Skalls of DPolecat --dorsal view

de  Adult. Left - female. Right - male.

B. Juvenile. Left - female. Right ~ male.
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ige 5.42 Slkulls orf ferret - dorsal viey

A. Adult. Left - female. Right - maje.

Juvenile., Left ~ female. Right - pale,







Fig. 5.43 Skulls of polecat and ferret in lateral v1ew.

Upper - ferret. Lower - polecat.




4s skulls became adult the suture lines became obliterated,

the cr;sts became distinct and raised and the bone surface
developed a smooth, polished look and feel. The.braindase beczme
wrinkled in appearance. 01d skulls developed concretions of bone
especially on the post-orbital process and as ridges below the

mandible.

Hany adult polecat skulls had broken teeth especially the
canines. Such damage was sometimes very recent, as when an animal
had presumably been biting a trap, but some was much Blder and
had often been repaired by bone growth over the surviving tooth

stump. liany polecats appeared to have decayed teeth; these were

often canines which had been damaged.

An extra tooth was present in 3 out of 48 polécats and 5 out
of 40 ferrets. Two more ferrets had incipient doubling of a
tooth with the root single and the biting edge split for some
distance towards the jaw. In all caseg the.tooth involved was
one of the upper incisors, usually the first on either the right
or left. In some skulls the entire lower incisor row had been
displaced to one side to accommodate the altered pattern of the

upver row. The dental formula in both polecat and ferret is

3. 1. 3. 1.
3. 1. 3. 2.
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5.42 Skulls of the vnolecat end ferxet: dimensions

A series of measurements was made on each skull (Appendix
5.4) Only éimple skull dimensions were measured and no accouﬁt
was taken of the many other individual features which Ashton and
Thomson (1954) investigated.

(a) Comparison of adult volecat and edult ferret (Tables 5.144

znd 5.143) .

Skulls of males and females were compared separately and
only those differences aré pre;ented wﬁich occurred in both
sexes. The following dimensions were found to Be significantly
greater in the polecat than in the ferret (P<0.02):-

liaximum bizygomatic breadth
Iinimum frontal breadth

Minimum distance between bullae
Width of palate at third premolar
Iinimum distance between orbits

Volume of braincase.

With the exception of the last item these are ali.horizontal
neasurements of the skull at right angles to its long axis and
they suggest that the skull of the polecat is broader than that
of the ferret. This agrees with the emwirical statement of Piit
(1921) who saii of the polecat "Its head is decidedly blunter in

boih sexes". It is proovable that wany of these measuremenvs are:

nighly correlated.
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The distence from the orale to the vosterior palatine foramen
wes found to be greater in the polecat at a less significant
level (P<0.05). The reduction of this distance in the ferret may
reflect its ;horter nasal region as compared with the polecat and

mertioned above.
No comparison of means was made between juveniles of polecat
and ferret since there riay have bveen large individual differences

in age, even thouch all were classed as juveniles.

(b) Comparison of adult and juvenile polecats (Table 5.14C)

This comparison was made only on males because the sample of
Juvenile femeles was too small. The adults were found to have a
sreeter byzygomatic width (P<0.05) whilst the juveniles had a
greater minimum frontel breadth and volume of braincase (P<0.02

and P<0.05 respectively).

(¢) Compzrison of adult and juvenile ferrets(Tables 5.14D and

5.142) «
Both sexes were compared.. The only difference found in both

sexes was that the juveniles exceeded the adults in mini s

frontal breadth and volume of braincase (P<0.02).

30
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(&, The normality of the distribution of skull lensth in the

~dult nale nolecst.

Remve (1962) showed thet the ferret sample which he examined
differed from nornality with regard to condyio-basél length. He
viotted condylo-basal lengeh of 80 male and 50 female ferrets
coeinst frequency on a logerithmic scale and obtained multiplé
veeis. He also showed that the value of the statistic gp differed
from that characteristic for a noxrmal population. In the »nresent
study the distance.from the prosthion to the occipital condyles for
44 male polécat skulls was exanined and found to conform to a normel
distribution (Avpendix 5.41) This was not done for ferret skulls
as the size of the sample was inadeguate for thisAProqedure. It
is considexred that this finding is due to the greater homogeneity

of the wild population resulting from random mating. as opposed

to selective mating in the captive ferret.

Discussion
The differences in skull width presented in comparison (a)
do not mzke any obvious visual impression with the exéeption of
the minimum frontal breadth. This measurement is probably the
one responsible for braincase voluze, since the two occur together

in comparisons (b) and (c).
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Soth juvenile polecats and ferrets have a pear-shaped siull

{Fios. 5.41B end 5.42B). This feature is so marked that Kostron
(1949) mistakenly described z juvenile of P. nutorius as a new
form viriformis. . In both polecat and ferrét the juvenile has a
greatei froﬁtal breadth and braincase volume then in}the

corresponding adult.

As the animals become adult the reduction in fronval breadth
{znd braincase volume) is greater in fhe ferret than in the volecat
civing rise to the post orbital constriction in the former; whilst
the increase in gygomatic breadth is greater in the polecat than in
the ferret. These relatipnships are summarised in Fig. 5.44.

i
LE
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AD. POLECLT 5% ==>» AD. FuRRLT

T- 4,65 l[ - 9.3%

JUV. POLsCAT JUV. FoRAET

inimum frontval breadth

iDs POL....CAT———-206 —> AD. FEARET

T- 6.7% I - 16.3%

JUV. POLECAT JUV. FERRET

Braincase volume

v

AD. POLECAT &—— + 4.3 ——AD. FERRET
T+ 4.45% T + 2.%(not 51gnncant)
JUV. POLECAT : ‘ JUV. FERRET

Maximun bizycomatic breadth

Fig. 5.44 Relationship of certain skull dimensions in adult

and juvenile polecats and ferrets.

[he]
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Thg combined eifect of these changes could be intermreted
as oDroviding an increase in the spece available for the jaw
zuscles; in the case of the polecet by a slight narrowing of the
braincase apd 2 wideninz of the zygomatic arch; and in the case
of the ferret by a greater narrowing of the braincase and slighter
videning of the zygomatic arch. Vhy the two skulls should develop
differentiy in this way is not clear. It is possible fhat there
nay be differences ih the rate of development of the bralncase.
If, for example, in the polecat the sutures of the braincase close
at an earlier date and the béne becomes thicker then the structure
ney be less susceptible to compression Irom the contraction of the

jaw muscles. The adult skull would then be little changed in this

crea compared with the juvenile. The reverse would be true for the

ierret.

A chenge in the relative dimensions of juvenile skulls of the
polecat and ferret with increasing age in relation to increasing
use of the jaw muscles is supported by the observations of lloore
(1967) on the effects of jaw musculature on the developing rat
skull. He compared the effects of total removal of the masseter,
in one group, and removal of the temporal muscle in another with a

.third control group. Removal of the whole masseter produced gross
changes in many dimensions of the skull. Of more interest in the
present context was the increase in the width of'fhe breincase

wvihich was observed in the group in which the temporal muscles wexre

34
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removed. This operation would presumably reduce the force of
compression from the jew muscles, producing a similer situation
to that observed in the nolecat and ferret skull before the jaw

muscles are in full use i.e. in the Jjuvenile.

T4 has been suggested by Pocock (1936) that the reduced.
frontal breadth in the adult ferret is due to being reared in
captivity. Although it is not clear how this cause is supnosed
to operate thexre shoﬁld be, if it is {rue, two corollaries:
firstly that the skullsof polecats reared in captivity should
be constricted; and secondly that the slkulls of feral ferrets born
end raised in the wild should not be oonstricted; None of the 4
evidence available in the present study supvorts these ideas. !
The skulls of polecats raised in captivity were in no way
different from those of wild animals; nor were the skulls of

feral ferrets different from captive ferrets.

It has been suggested, in general terms by Zeuner (1963)

and in the case of the ferret by Rempe (pers. comm.) that there

. s
is commonly a reduction in brain size in domesvicated animals.

Rempe suggested that the reduction in brain size in the ferret

0]

is the cause of the reduction in frontel breadih i.e. that th
siceil-develops in relationship to the brain. ihilst it scems
certein that the pressure inside the skull must pley a large

part in determining the final shape of the braincase, it seenms
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ecually certain that this effect must be modified by the pressure
of the jaw muscles as they contract. If this is notv so, then it

is extremely difficult to exzlein the much greater constriciion

in the braincase of the closely related wild fora 2. eversmanni.

It seems highly unlikely that this species also has a brain even
more reduced than the ferret, if the former relationship weré
correct. If reduced frontal breadth (and reduced braincase

volume) are considered as being due to reduced brain size, ban

it also be assumed thaﬁ the greater size of these dimensions in
juveniles indicates greater brain size also? This too seems highly

wnlikely.

_ Darlington (1957) showed that the endocraniel pattern of the

| skull in the ferret was determined by the pattern of coanvolutions

of the brain. This pattern is not exerted directly, however, but

by the aiachnoid trabeculae and the pressure of the cerebro-spinal
fluid. Yhen the trabeculae were damaged by experimental interference
with the brazin, the overlying vart of the skull in suckling

animzls bulged outwards sincé it was no longer anchoied by the

trebeculze. Vhether a mechanism such as this could determine the

ck .

overall size and shape of the adult skull in the polecat and ferre

is open to guestion.
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It is difficult to account for the greater volune of the
vreincase in juvenile animels unless these have a greater svace
for the cerebro-spinal fluid with a brain similer in size to thai
of the adult. The linear increaée would need to be only slight
cince, for a sphere with a radius of about 8 mm., an increase of
1255 to 9 mm. produces a corresponding volume change of 709
This Hroblem could be résolved by examination of this feature
in juveniles and adults.

‘

It seems »nrobable that the shane of the skull in both

solecat and ferret is genetically determined and results from a

v

nuaber of proximate c%uées acting together. These might include

§
different rates of develcnment of the skull bones, intracranial
nressure, and times at which various muscles, especially those

closing the jaw, come into use. Investigation of these factors

would, doubtless resolve this problem further.
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5.5 Internal avpsarance

5.51 Internal orgens. Compared with most other narmeals tae

oty relatively unusual feature of the internal orgens was the
sizple nature of the gut which wes nov markedly differentiated
into a rectum at the hind-end. This is a common feature in
cernivores. There were a pair of stink-glands, one on either
side of the tail root, secreting a thin, milky fluid offensive to
Yeen nostrils. These glands opened 6nto the perineum. Their

use in "setting scent" has been described by Goethe .(1938, 1540).

Tne specific odour doubtless impregnates the feeces as well, so

PAPOY

.

that the latter would be well suited to act as territorial narkers.

(cf. Viynne-Edwards 1962 pp. 102-108.)

5.52 The humerus and closure of the epivhysis

The time of closure of the proximal epiphysis of the humerus was
found to be Qf some use for age determinztion. Eﬁiphyseal closure
has been used for this purvose in rabbits by Thomsen and iiortensen
(1546), and Hale (1949) but relied upon comparison with meterial of
xriovm age. Such material was not available in this stﬁdy so that the
technique hes been limited to confirming the juvenile/adult status of
becula in the male during the latter half of the year. upivhyses were
found to be open up to October and just closed by November. Almost
211l specimens were closed Dby December and juveniles could no longef

be distinguished from adulis by the eppearence of the humerus.
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6.0 RE2:0DUCTION I WHS WAL
The majority of the animels obtained throughout the study
weriod were meles. This mede possible an exanination of the male
regroductiveAcycle for a reasonably good sample in each month of
the year. Organs were available from 54 animels. iiost of the
sestes were in complete pairs from each animel butb in some cases
one ves missing or demaged, so that a few animals were reéresented

by one testis only.

The methods used for dealinge with the testes are given in

ipsenéix 6.01. In what follows, the weight of the testis refers to

tre mean weight of a pair of testes and their associated epididymides,
with the few excentions mentioned above. ¥hen & valﬁe is given for
the tubule diameter, this value is the mean of 50 mezsurements of
tubules teken over én'entire section of one testis. Vhere the

testes of more than one animal have been used for such neasurements

in o given month the means have been averaged.

5.1 Chenges in testis weight, tubule diameters, and sperm oroduction

The testes could be detected by palpation from about December
onverds end by Jemuary were in evidence by the bulging of the skin

wiich covers them.
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. 7
Fig. O

01 shows that there vas a well defined breeding season
i she male if tectis weight is accepted as a suitaeble criterion of
soeeding condition. Its suitebility was confirmed by the aspearance
cnd disappearance of sperm, waich is showmn on the same figure, and

clso by the associated changes in the diameters of the seminiferous
tubules shovm in Fig. 6.02.

The secuence of events in the testis was as follows.
aninals

t'hen young
first appeared in July-iugust the testes were very small and
weighed

about 0.14g. each with tubule diameters of zbout 50/u .

During September and October there was

a

slight increase in weight.

Zubule dismeters increased slightly in October - one testis meashred
. 4

in this month had tubules averaging BQ/‘ .

7

¥

In Kovember there was a decrease in testis weignt almost back

to that found in August. The tubules of the testis measured in

+his month were smaller than in October.

In Decerber there began the marked increase in testis weighs
observed during the breeding season.

Both testis weights and tubule
Gismeters now increased steeply to reach a maximum in

Xaxch whnich
ves meintained until iiey at a fairly constent level. The testes
weighed 2.00 to 2.03g. during this period with tubule diameters

between 150 and 197/u .
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Zonthly variation in the mean weight of the
polecat testis. The numbers indicate the size
of each monthly sample. The values for adulis
from iugust to December have been transposed
to follow the value for July. (From the daia
of Table §.01).
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Fig. 6.02

ionthly veriation in 4he nean testis tubule
diameter in the polecat. Zach vaelue is the
Bean of 50 mezsurements talen across g single
testis section excent vhere indiczied. The
2dult values fop September - November have
been transposed to *follow +the value for July.
From the data of Table 6.02).




In June-July there was a sharp decline in both weights and

tuvule aiameter.
The testes continued to decrease in weight to August-Sevtember
tbut were never .as light as those of the new generation of juveniles
fron the current year. 4is with the juveniles there was a siighv
rise in testis weight during October followed by a fall'to théir
Lowest we;ght in Hovember. The adult testes weighed approxinmately
vhree times the weight of juvenile testes until the latter began
o increase in weight in December.
Spern first appeared in Febéuary, but in only small nucbers.
They were abundant from Karch to iey (i.e. during the vericd of
neximum testis weight), decreased in number; in June and were

absent in July.

6.2 Hictolosical changes in the testis. From August to November

the seminiferous tubules of juvenile polecats showed little
activity. They were lined by a single layer of Sertoli cells of
vitich the cytoplasm extended across the lumen. Spermatogonia
could also be seen. Thexe was some production of primaiy
spermatocyies during Ociober (Fig. 6.03) but these were no longer

%0 be seen in the organs exexmined during Liovember.
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tubules were lined with actively dividing speratogonia and
spermatocytes were being vroduced oOnce mOTre. The. Sertoli cells
were aisplaced to the tubule sheath. By February ell stages to
spermatids were present and a few soermatozoa were present, both

in the tubules and the epididymis. (Fig.6.05) Ieximum development

occuzred from Harch to lizy (Fig. 6.064).

1
In December the victure changed completely. (Fig. 6.04) The ’
|
Regression began in June, but sperm could still be seen in
i

the epididymis for ‘some time afterwards. Primary and secondary

spermétocytes continued to be produced in the adult testis until I

] )
Sentember (Fig. 6.074). : ; ) |
' l

6.3 Uistolozical chenges in the evididymis

A series of changes occurred in the eoididymis which were
sssociated with the breeding season. The diameter of the lumen
increased during the breeding season and decreased towards its
end. During the period of meximum enlargement there was
considerable development of the cilia lining the lumen. (Compare
Ties. 6.063 and 6.07B). These cilia were stated by Benoit (1926)
4o be non-vibratile but to be concerned.with secretion by the
enithelial cells, during which process droplets pass élong them

s

tc the lumen.
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Siscussion
Zenroduction in male mustelids has been describved Ior the
~ . \ o - . . -
ferret by Allsmson (1931), for the stoat by Deanesly (1935, 1943)

ané for the weasel by Hill (1959)

. { vy e 5 - . N ~
s1lanson \;9;1) used 15 adult and 3 juvenile ferrets for her

L)

stulies and geve a devalled account of the various changes obsexved.

Unfortunately she had no data for three months of the year end
rost of the remeining months wexe represented by data %rom a
single animel for each month. She also chose to present her
sserved vestlis welgnu- as percent ages of tke associated body
wse 1T has alﬂ#ady been shovm that body Weight, in the
polecat at least, varied in a cyclical nmanner throuzhout the
eer. (Section 5 3). Thus her percentages for the breeding
season appear to be too low and vice verséa.
For this study sttual testis weights were used following

Crecd (1950) 4 for the fox.

It is of interest that Allenson (1931) noted that Novembex

“ro
L=

the month in which the lowesi percentage weights of the tesils
cecurred. She attributed this to the fact that The young animals

had increased in body weight withoul any af svreclable increase in

L')

testis weight. Thus the testes eppeared to have lost weight.
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In fact the lowest zctuel testis weighis occurred in Kovember

in the nresent study, correlated with a decrease in tubule dleazeter

—ir s

la v

the zctivity observed during October. Althouzn

[

snd cesgation ©

for testis weights in each month were not

cl
o
W
g

J
l._l
o
w
ey
[
©
0

cdecuate for siatistical analysis it is suggested thal the

- -~
N

incresse in weight in Cctober end decrease in Ipoverbder, viaich
med to be tresent in adults as well, could be accouwnted for oy
e purst of uremature tubﬁle activity in Cctover. The changes in
subule diameser and the nroduction of spermatocytes in October

would seem to support this view.

Marshall and Coorbs (1957) ‘stated that there is an sutumnel
sexuzl season in rooks. They found thet there were not only
changes in the appearance of the testis but that there were also
correlated behaviour changes of a tyve normally seen before the

>

main breeding season in the spring. Verious stages of spermatogenesis

)
were seen in September and October, including mature sperm. Only
13.850 of the birds examined, however, showed spermatogenesis. The
cubthors considered that the similexity in dey lengtn between
sutuwn end Spring could be factors in these changes but that the

chenses Gid not versist because dey length is cecreasing in

.
Stz
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Develonment of breeding condiiion is oftven connected with the

reoine of liznt and darimess to which an anine 2l is subjected.

issormetie (1932) ceaused male ferrets to have enlarged testes by

suvplenenting dayiight with ertificial light from Octover omwerds.

&

<y

The ressonse was obvained over 5§ deys. They did not nroduce
sserm, however, even after 71 days of tnis trestnent. Harvey end g
Czefozlzne (1958) used the fervet as an experimental enimel in en i
investizaetion of coat shedding, out nade other observavions on (
veicnt and resroductive chenges at the seme vime. The experiments
were done in australiaz. Since this is in the Southern Henmisvhere

the normal reproductive cycle is reversed under normel lighting

conditions. By completely reversing the naturael sequence of day
iensths for Australia with artificial llg‘q‘cm vhey succeeded in
veversing the breeding season of nale ferrets to vhat is normel

for the forthern ne*u.sn shere. Their assessment of breedinz condition
ves based cn external exemination clone so that they stated that
tsstis development began about a month after the change over Irom
decreasing o increasing day length. This would appear to be

incorrect as has been shovm here for the polecat and by Allanson

(1931) for the fervet. Developmeni of the testis in both these

enimals began bafoxe the light regime chang ged, but this was only

detectable by tThe histolorical appearance of the tuobules.
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Chences in the testis mey be associated with changes in the
Licht regime bub the relationship is not a simple one since

-'——b;; v

-/ N 5 N . - - ~ N L.
sreed (1960) has shovm thet Gevelopment ol the testis in the fox

woming in September and reaches & neximum in Januery. Karshall

4 . P Ao s ~ . A s .

\1565) discussed some of the other factors which may be involved
in bpirds, such as tempersiure, rainfall, breeding area, Territory,

sests, food znd behavioural interactions. There is a great need

PELOSSRVEON

P e~

for work on wild populations since captive experimental anizels

sz often subject to a variety of unlmown factors which could affect
breeding. One such factor affecting wild enimels has been recenily
denonstrated oy Lockie (1966). e showed that some male weisels'
vnich vere not territory holders at the aovrodriate tine oféahe

vyear failed to come into breeding condition. They did so,

however, on acculring a territory.

Thus, although il seems thet ligat may be an important
varizble with which reproductive activiity is associated, there
could be several other climetic, social, end nutritional factors acting

onn the wild animeal.

Purthermiore, the ressonse vo light in mamacls appears Lo

N o TR PR 2 enfd = ey e { $ o
aiffer from thet in birds, as Dissomietie \1932) pointed ouse.
viale sherlings with which he experimented were more responsive To

iigat than mele ferxets. There are elso differences between species
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.. vhe fox which begzin
crt The polecat in December. The resocnse is not even ideniical
the different sexes_of the seme specles since, in uh fexrre
ynillist the male begins development in December, The Temzle reaches
oezstrus only some months lfter.
Sonoven (1967) in a series of experiments obiteined some

for ferrvets. Femeles subjected to "lonzy day"
lighting (16 hours light, 8 hours aargreos) t the end of July
vere coupletely inhibited fronm rsaching oestrus. I not
corzrected this anoestrus lasted for 2 long time, uwd to 49 wmonths
in one case. It could, however, be ended by fTreaiment for eight
wealzs of exposure to "short dey" lighting (8 hours darkmess,
16 hours light). Females subjected to "long dsy" reéiment in
oestrus rapidly with a latent period of two weeks. Females given
Yiony day" treatment in October resnonded more normally with
oestrus 1n six weeks. Temales on “short days" from birth still
came into oegtrus in the Suring following birth. His conclusioas
vere thav the ferret has an irherent tendency to come into
breeding coadition in the Soring but thet this tendency can be
Slocked, under certain conditions, by snrolonszed illusination which
irnibise ronadetrophin formavion. IL "has an inherent tendency™
s “has evolved zenetically' then this exypleanation

would seenm reasonable, though it leaves unresolved the prodlen

of how the mechaonism works.




RS S S A |
. He avienpied

"

“oes on the revroductive stete of female ferrzet
o iaternret his resulis in termns of stimulators and inhibitors,
sithoush edmitting that these did not explain all the findings.
Zoth he and other authors mentioned the possibility of increased

by wey of increcszed activity of the ferret. ‘hilst

- en b K Do e k) 43 oo L2 2 = . + ol 2
5 moy be true for the domestic ferret 1t iz aimost certeinly

=03 g0 for the wild volecat. The latter is meinly nocturnal and

“hus would be more active during pericds of longer darkness.

.
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7.0 REPRODUCTION IN THE FEMALE

6 juvenile and 6 adult reproductive tracts were obtained.

¥o pregnant females were found throughout the entire study period.

Some measurements were made on reproductive tracts and these
are shown in Table 7.01. Of more interest was the number of nipples
foun& in some of the females, especially those which had been
recently suckling young. Details are given in Table 7.02. If the
number of nipples in recent use can be taken as indicating the
number of young, then this number varied from 6-9.

Despite the lack of precise ;nformation it seems reasonable
to form some conclusions about the breeding season. 'Records of

young animals are set out below.

July 20th 6 &oung with milk teeth; trapped
23rd "g litter seen".
23rd 3 young seen
25th  "a litter"
August \18th 1 examined which had milk teeth
3y comparison with ferrets and polecat-—ferret hybrids of.known age,
tne young with milk téeth were judged to be 60 days old. Their

approximate birth and conception dates would have been as follows:-
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X LHINED ' BIRTH CONCEPTION
July 20th last week in May mid-April

August 18th mid—~June : early lay

Tais assumes that the gestation period is about 42 days, a figure

widely quoted (Herter 1959).

Discussion. It seems probable that most of the young were born

in late kay and June. The question has often been raised in the
past as to whether the polecat normally has one or two litters.
Assuming that conception were to occur immediately after the birth
of the first litter, a second lit;er would be born about mid-August
at the earliest. These young would be independent about October
although still carrying some milk teeth. No young in this condition
were found during thiﬁ study. It is concluded that only one litter

is normally produced.

Captive polecats and ferrets are known to lose a first litter
occasionally and in such a situation a second litter may be conceived.
Taese would, however, only constitute a small proportion of a wild -

population and would rarely be represented in a limited sample.
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8.0 T2 BACULULL AND AGa DETSRINATION IN THE IALS
46 polzcat bacula were examined. These were prepared as
ceseribed in Appendix 3.01, sir dried and weighed to the nearest

1.0 mg. The maximum length was measured %o the nearest 0.1 mm.

5.1 Lppearance of the baculumn

The adult baculum, Or OS penis, in P.putorius is similar to
thet in other mustelids (see Fig- 8.01). It consists of an expended
‘mobbly base, a tapering shaft and a hooked tip. The base,
forming the proximal end, is the point of attachment to the corpus
cevernosum penis; the shaft bears the urethral groove running
ventraelly along the distal half;' and the hook axxtﬂi‘tip points
dorsally. Viewed from the ventrel side the bone is‘seen to be
asymmetrical, curving slightly to the left near the tip. There is
some individual variétion in the exteﬁt of the development of the
petal-like processes at the tip. There are no spiky processes
encir;ling the basal end of the shaft as occur in the mink.

In the juvenile animal the shape and size of the baculun differ
considerably from the foregoing description. The base is hardly
distinct from the shaft snd has a porous appearance; vhilst the
shaft itself is of an almost uniform thickmess for the whole of its
length. This distinction persists until the animal ‘1s.

azproximately 6-8 months old. Differing stages in the baculum are

shown in Fig. 8.02.
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Fig. €.02 Polecat baculum - changes of length and shapve with
age. Youngest bacula on the left, oldest on the
right.




<5 indicated asove, animals up to the age of about 6-8 months
cci be readily distinguished from adulis collected at the zame time
¢l year (and, tierefore, at least one or more years old) by ihe

c.mearance or the bvaculun.

o
2
7
3

noeg in weicnt end lensth

(€3]

Jig. €.03 shows a progressive increase in the weight of the

wvenile bezculum. analysis of variance for the period august-

Jenuary (juveniles only Appendix 8.03) showed that weight increcsed
with time. The increase appeared to be roughly linear but was not
considered Yo be worth further enalysis in view of the large reage
or scmple sizes. Above esbout 300 mg. the juvenile bacwluam becomes
indistinzuisheble from the adult baculum in terms of its aszearance,

ané its weight evidently now ajsproximates to that of the adult

™

Fig. 8.04ashows the growth curve of the beculum with regard o

----- 1t and length. In the juveniles, there was a period of growth

‘n\.a.huoav
wnere vhe rave of increase in length exceeded that in weight. This

wos Jollowed by a phase when the rates of increzse approached

g uedivy. In the older animels growth in length practically

zzouped but the bone continued to increase in weight, mainly oy the

ciiition of knobs on the base. These knobs give the bzcwlum of tae

aials luS cueracveristic aprearance.
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Jlonthly veristion in She welght of the polecat
bacwlum.  Juvenile vieights are shown Joined, w
e begimning of January. Beyond this soint
20 distinetion is made and the points represent
ixed sazinies. The nunbers indicate the size
each onthly sample. (From the data of
Table 8.03).

O - single bacula classified ag "adult".




LENGTH (MM)

LENGTH (MM))

50r
40
30F
25*-

ol 1 1 1

0 200 400 600
WEIGHT (MG.)
50

0 L [ 1 L 1 ] A 1 1

15 20 25
WEIGHT ( LOG; MG))



ig. 8.043

Growth curve of the polscat bacwlum with regard

to weizht and lensth.

The curve was fitted by

using the regression eguation of the line shown

belovr.

polecat bactlum.

Regression line of length on logiQ weight for the




o] ~

8.3 Comusrizon batreen volecat and ferret

25 ferret bacule were aveilable for study. The curve of
welght against length is shown in Fig. 8.054. It was very similex
to that of the polecat and comparison of the regression
coefficients (ippendix 8.04) showed that the difference between
them wes not significant. The difference between the values for
vhe constant 'a' in the regression ecuations was 10.58 mm. which
neant that at any given weight the ferret baculum was about this
emount shorter than the polecat baculum. This can be seen

especially well on the curves when growth in length had ceased.

Although the increase of weight end length &;S'similar for the
two animals, the rate of increase of weight with‘time was not. Data
for the ferret was not avaiiable over the whole weight range so
that a strict comparison was not possible. Nevertheless, a mean
baculum veight of 300 mg. was reached by young polecats at the age
of govroximately six months wnilst a similer weight was reached
by ferrets onlj at approximately 14 months. This invelidated
the use of ferret bacula of known age as standards for estimeting

vae age of polecat bacula, but indiceted a striking difference

between the two animals in the rate of development of this bone.
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Fig. 8.051
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Discussion
Several authors have explored the possibility of using the
bacwlum in mustelids as an indicator of azge. This has been done

by Deenesly (1935) for 1. eruinea, by Wright (1947) for ii. frenata,

by Popov (1943) for a veriety of mustelids including 2. putorius

and P. eversmenni. Iiore recently, comprehensive accounts have

been presented by Friley _(1949) for Lutra c. canzdensis and by

Llcéer (1951) for Lutreola vison. iost of these authors claimed

to be zble o distinguish only two age groups i.e. juveniles and
adults. Friley (1949), however, claimed to be able to distinguish
four. This seems doubtful in view of the fact that he seys that
slmost half of his specimens had no data at all attached to them,

and +the remainder had only the date on which the animal had been

captured.

Zlder (1951) using e sample of 242 mink bacula of knom age,
showed that the overlep between age groups older than 14 yeaxs is
so great that no distinction between them is possible by means of
the baculum. The only useful distinction that he- could meke, and
which is made here, is between juveniles and adults. For the
polecat this stage ended just after the end of the calendar year
in which the juveniles had been born and corresponded Aapproximately

to 2 mean baculum weight of 300 mg.
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9.0 POZULATICN CHANGES

9.1 Seasornal veriztion in numbers; life exvectancy; and sex ratio

The total number of animals recorded from 1959 to.1966 for which
the month of the recorés was known was 37L4. This number was divided
up into months of occurrence (Table 9.01) and a histogram
constructed (Fig 9.01). It can be seen that over half of the
animals (54%) were recorded in the period from August to November
inclusive. There seems little doubtlthat this peak represents
moriality amongst the annual crop of young animals. Of 32 males
whose juvenile/zéult status was determined for the months of July
to Jaﬁuary inclusive, 27 were found to be juveniles, (Les? than 1
year old). This gave 'a ratio of juvenile: adult deaths :f 5.4:1

for'the males.

If this ratio is taken as being the actual ratio of juvenile
to adult males in the whole pépulation, then the life expectancy
at birth‘was 8.1 months. This was calculated from the formula
given by Caughley (1967) for a stationary population immediately

after a restricted breeding season (Appendix 9.01).

There was insufficient material available for a similar
calculation to be made for females. The sex ratio of the total
number of animals (74) for which the sex was determined during

1965-67 was 59 males: 15 females (almost exactly 4:1).
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The total number of animals for which the cause of death was
xncvn from 1959 to 1967 inclusive was 405. The number of deaths
from each cause is shown in Tadle 9.02 for the two periods 1959-62
end 1963-67. It can be seen that the most frequent reccrded cause
éf death in both periods was a combination of road trafific
accicents and trapping (87% and 87.8% for the two periods respec-
iively). There must be many other causes of death in addition
to those shown. The change of emphasis in the two factprs between
the two periods is not thought to be significant, since the firstperiod
includes Forestry Commissibn records, mainly of trapped animals,

whilst the second does not.

Two of the animals found dead showed signs of poisoning by
an anti~-coagulant poison. The poison could have been ingested by

eating dead or dying rats following its use for rodent conirol.

iscussion
The conclusions which can be drawn from the preceding obser-
vations can only be tentative. It seems likely that the polecat
sopulation sampled during the study §eriod consisted meinly of
young animals (0-2 years 0ld). Only 4 out of all the males examined
for age (46) were judged to be possibly two years old or more.

Such an age siruciure is typical of a population waich is in an



expanding phase. It must be assumed that, in spite of ize higha
nuzcer of juvenile deaths in the latter helf of each year, a
sufficient number of young survived to the breeding season not
only to maintain the population but even to augment it. This
view is_supported by the observed increase in the area of

distribution of the species (c.f. Section 4.0).

The observed sex ratio of 4 males: 1 female is difficult
to account for but a similar situation has often been observed
in mustelids. Yeager (1950) recorded a ratio of 33 males:

6 femeles in the, pine-marten, amorgst the oldest 20% of the

o
¥

popuiztion. In zhe stoat Deanssley (1535) found 61% of males;
and Flintoff (1935) found 63% of 6,221 examined. Elder (1945),
also for the stoat, found 80% males when the population was low

and 60% when it was increasing.

Herter (1959) said (translated from the German) "mosi
sutrhors are of the opinion that, for the Zuropean polecat, there
are more wales than femzles". He also quoted from Volcanezki

(1535) the sex ratio of four litters of sieppe-polecats (total of

53 enimals) as 1.4 males: 1 female.
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't was not pessible in the present study to discover whether

- e

the sex raiio observed in the samplie was true for the whole

ol

sopulation cr not. It has been argued (e.g. Wynne-Edwards 1962.

N . 5 . . . - o .
pp 108-109,) thai the meles in territory holding animals, such as

<t
1>

e polecat, move about more wicdely than the females in the

process of defending and marking tke territory. They are caugat

wore frequently in traps as a result. t is not known, zowever,

whether there are more males in the population in addition to thkis.

It is possible that there was heavier selection acting againsv
the females during juvenile life., The sexual dimorphism which was
evident in the adult (c.f. Section 5.2) is quite marked even before
ine yourg leave the nest. Food saoriage and overcrowding could
well alter the balance -in favour of the males. If this effect
reinforced an unequal sex ratio at birth it could paftially

explain the observed excess of males.
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Food remains fronm o total of 38 stomachs were exarined as
Gescribed in Appendix 3.07. Use was made of the key devised by
- ” 7 ~ . . . - . ~ oL .
Segy (|96o) for identifying mammel heirs. Some of the insects were

Xindly identified by P.

Ii: . I.:ile Se

10.1 Prev gwecies The foilowing items were ildentified:-
FIALIIALS
brovn hare - Lesus eurotgeus )
. ) camnot be sevarated
or g on hair feztures
rabbit - Ozyctol'a.'—\us cuniculus )
water-vole arvicola amshibius
short-tailed vole Ificrotus agrestis
wood nouse Avodenus syivaticus
hedgehog Srincceus eurovzeus
BIRDS
APEIBILGS AT REPTTLES
common frog Rang temtororia
common lizard Leocerte vivivaxe
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These included: Lepidoptera - incshes (Moctus; urobcbly

Insect eggs - sumebly from cerrion

2 oL

Phalangidee - adult
There wes also much plant meterizl, most of it in small

quantities and preswaedly teken in eccidentally vhilst eating vrey.

liiscellaneous items included sheep's wool, suet and stones.

v

- e

10.2 Treguency of occurrence ol wrey

There is no entirvely satisfactory way of presenting informaiion

4

of this sor%, so that the findings of this study are sei out below
in two ways. The frequency of various items is shown &s a

sercentage of stomachs with contents and also as a percsniage of

the total nuwber of prey items fouwnd in the study. Visual

assessment of the cusntities of remains found showed that mermals

most important. PThe cueantiity of

-

jeX)
ct
O
[ &2
(0]
d-
jay
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and amphibians avpears
iavertebrate remains waes smell, even though the Ifrequency of

occurrence was high. M.ny of them were vrobably alreely part of

soomach .contents ci frogs and roden‘ts aaten.
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o thne sort of food that en animel eats. Ideally the inTormelion
requirements are being supplied by each prey ssecies.

in advance on the methods used here wzs described by Lockie
(1959) for foxes and (1961) *he pine-merten. He worked out & number
of correciion factors waich when multiplied by the dry weight of
vorious rood remzins gave the originel fresh welght ol prey eaten.
iher writers have used simpler mevhods although Inglund

(1955 end v) for foxes, measurcd the wet volume of food rexains.
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Very 1ittle has been recoxrded abous the diet of wolecals,

coriéeinly not in Sritein. rFor Tinlend italels \1940) said
4 ~ . . - . - S
(translated from the Cermen) thet during snow free 7eriods Yeevees

the majority withdraw to weiter~sides, pastures, end mersnes, even
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those which are distant from (human) se
faciural' blotopes a varied diet is aveilszble in the swmmer - snall
mommcls, young birds, Iish and frogs, to neme only the nost
irportant components." Hewxier (1559) mentioned the polecati's
liking for water and added, (translated from the Germen) -
"mis can be accounted for by the many Irogs which occur in tiads
moist hebitet. On The other hend, however, Usinger (193:) and
sthers haﬁé held thet volecats in’cantiviiy evidently prefer

brates and insects to frogs, which I can
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Wern~D100GEd
confirm from my own experience. Fernaps amphivlans are a sort

of reserve food supply for wild polecats". 3Both authors agrsed

thet polecats seek out human habitations in the winter, atiracted

71y by rats and mice, but ofien siealing eggs and souliry as

Lrectochvil (1952) examined 70 stomachs of the curopeesn end
stespe-nolecat (the proporition of each is not stated) during the

in Czechoslovakis and gave some rfigures fox

\ﬂ

wintar of 1991

P.yavorius.
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Grizor'ev, Teplov and Tichvinsicii (1931) {(cuoted in Srmev,
$62) pave fipures for F. nuborius in the Soviet Union over the
e - ~ / Iy e e o carndon - ~ A
:oriod 1928-30 (145 shomocns ewemineé). The two sets of fimares

cre ghown below with some of the catezories combined.

| ; ] : joviet Union é
' Czechoslovekia p Soviet ;

; (i‘; e i’-e;ﬂs 7& uo vg.,l S uomc.,C 1S .
: R J v 4 :
: C i ‘
: ] 1 )51 _52 ¥ ooan H
; 1928-29 1925-30

iarmaals : 50.6 46.6 71.6

Lirds 5.9 11.5 10.0

svhibiens and . . A
. reptiles 7.0 2443 ©-7
i .
P Fish o A - 1.9 141
- , 9
{ Insects 11.7 - -

Strict compausison of these verious findings la 1 possible bud
it seems that the bulk of the colecat's food is made up of small
mammals; chiefly rodeats, with amshibisns and reptiles (mainly
the form r) meking up much of the remzinder. %he proportion of
birds found in the »resent study was rather higher than in the
wublished figures but this is not comsidered to be of great

sirnificance. Insects were taken frecuently but not in any cuaniivy.




11.0 Poosshil

‘he various grouns of perasites are lisved below with any

—elevant commments.

Zctonarasites consisted entirely of fleas (Simnonaniera) and

Lol L

ticke (ifestatigmate). The former were ideniified by means of the

\

ey vrovided by Smit (1957); the latter were very indly

identified by R. J. C. Page.

14.1 Sivhonantera (with corments on distribution from Smit 1957a)

P g

[ - /
Archaeopsvlls erinescei erinacsi Bouche.

-

8 @@ taken from one host. . Principal and only nosv is the
hedgehog so that these were presuwably stragglers, probably
acquired from prey. New host record.

sosopsvlilus fascig

1 ¢ Common throughout the Sritish Isles on Ratius sovn. but

also on the wood-mouse, house-mouse and short-tailed vole.

D)

Dhadinopsvlla ventacantha. Rothschild

1@ Fairly coumon in British Isles on voles and the wood-

nouse.’

Daraceras melis melis. Valker

27 99 , 6 9" All from one host. Common Inglend, Veles and
Ireland nrincivelly on the badger but also on- uh~ fox. Mew

leas could not be siragslers

[¢]

(2

host record. This mwsder of

o
Hy
©
o’
f)
L
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D
[
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[
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ot
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but wust have either been accuired from

6L




which the nolecat hald taken s recidence or couwldd

-

conceivebly have been breciaing in the nolecai's owm den.

The size of the infestation weas most unusual.

Of all the Dritish mustelids the badger is the only one which
could ve said to have a permanent home. It is also the only cne
vaich has a flec svecific to itself and with vhich it is often
infested i.e. 2.m.melig. The other mustelids, the polecet included,

occuny dens which are only seasonal. They rarely have Ileas on

their bodies except those recently asccouired from prey.

11.2 etosticn Two species of ticks were found. These were

Ixoies hexeconus Leach 1815 and Ixodes canisurs Johnston 1849.

The numbers and stages of each tick which were found are showm in

Teble 11.21.

T. cenisuse occurs mainly on dogs and foxes, although it has

2lso been recorded from the sheep, ferret, mole, horse, badger and
red-scuirrel: elso from nests of the sand-martin. Thls occurrence

2 the polecat apvears to be a new host recoxd.

I.hexasonus +the Hedgehog Pick, has a wide range of hosis in

e o AL LA o () ? A

el (Arthu: 1953). One or more stages have been recoxded Ifrom
hedgehog, stoat, weasel, fox, vadger, otier, and polecat. I

ig said to have svring and suwtumn peaks of activity.
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Tndconarasites were found in onmiy Thres 1NAIVIAULLS. L1l vere

indly identified by Dr. Guendolen iecs.

]

4 Cestoda Two animals had reszecvively one and two individuals

Cr &

of the tapeworm Tegnie tenauicoliis 2ucolphi 1319. This species has

sreviocusly been recoxr ded from the stoat, weasel and wuropean

volecat on the Continent. It also cccurs in the mink in Forth

erica. Intermedizte hosts in Iurope are Uicrotus exvelis and

o P I Ay
Jalne SULONELE.

11.4 Nematoda
One znimal hed 2 number of nemafodes in the stomach. These
o

were EoTineus natens Day 1815, a parbsite found in Zurope, Asia,

and Forth America in a var;euy of mustelid hosts including 2.putorius

and Vormela sarmauicee.

One skull was found to have erosion of the bone in the supra-

nemetode Siriabinsvius

orbital region typical of that caused by tre

anzicola Leuckert 1842. This parasite occurs in the frontal

Pl

sintses of a variety of mistelid nosts. Intermediate rosts in

- el da A,
e arvel stzges have been

Soitein are not kmowm, but elsevnere lexvel s

o~
v

reconded from several species of

in the polecat has dbeen recordeld by Levis (1557) .
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4.5 liicro-orscnism

3y

One aninel had an extensive abscess of The heed and neck
region, with invelvenent of the right eye and ercsion ol the bone.
i sweb from the infective materizl was kindly examined Dy liss
Sernice Caul, who racoréed the following odvservations:-

~

Cran steinin~ showed the nrosence of Gram sositive cocci,

e 2

Gram negative rods, and Gren negative Iilamentous rods.

o

Lerchic culiure showed a haemolytic colifoxm (Gram -ve

rods) in profusion; and & few non-haemolytic svrepioccccl

e

(the Gram +ve cocci).

snserobic culture produced the same organisms. Fusiformis

v

(the Gram - ve filementous rods) failed tc grow in cultuxe

but was probably the cause of the pus.

v
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2 DISUUREZCE S1D ClUCLUE

o

Thzwme is still much o be leocrned shout the Dolecat Zo.owscxius

hobtn in Britain znd in Continentsl Zuxone. However, 1T is felt
Shet dhe work described in the previcus sections has elu

oy desails about this animal vhich were not previously icowm.

Phere is little doubt that the polecal is undergoing e seriod
of exmension in Britein at the hreseqﬁ tirme both in area and
nurbers. It cen be assumed that this expansion is due o som
chimgze which has »roduced an increase in the birth re
in *the death rate, or both. One factor which must be considered
in this context is the reduction'in the number of gin-treds in
use. Defcre the first epidemic of myxomatosis in Britain, in
1954, tens of tnous ands of these trans were used by tranpers 10
supniy rabbits for the commercial market. Pembrokeshire,
Cermarthenshire and south Cardig ansnlme.were arzongst the most

(VS0

nwno; ant areas in Sritain for this trade. IT was common

%

yrectice, when dealing with any particuler erea, to begin by
tropving ell the locel ground predators, specielly stozts

A

wezsels, foues and polecats. This was dene To srevent damase

4o travved ravdits which would have reduced their merket valus.

o

Dnis srocedure was sc eilfectlve that s

[
w
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he first myxomatosis eJ;Qv._l s¢ reducsd zabbis numbers in

PN - asiu v
ain that commercicl tre.ning wos no longer economical. IT was

o i

taig factor, and not the subsecuent legislation inm 195C, which
raduced the nwtber of gin-treps being used. They axre still

widelv used in smell nwibers perily for cotching hares, ravdiis

\n-.\A-b.s.
-

and rets, bub mainly for desiroying mezmal end bird predaztors on

lerze estates. As a result of the disgppearance ol wholesale

reosing of rebbits, stoats and wecsels apsear to have been

re-establishing themselves during the last ten years in Vest iales,

=

r

znd polecats are common once more. The wild cat seems to be
meking a similar recovery ia Scotiand. It seems likely that the
solecat will fuxther extend its renge in the near future, probadly

into the narts of Pembrokeshire where it does not yet occur; and

wossibly into Gliamcrganshire also.

The gin trap was elmost certainly responsible for the
exteriination of the volecat in Scotland vhewre the animel wWos
inenaively broappad Cop Due dovdng, the nine toeanth contury.

r«" . PP R ! PRV P e S N o Vil . i
uitenie \1)du) upll 4 grash showing the number of sidns on

cole and their value at the Dumfries rur llariet from 1630 to 1875.

e numper fell steevly during this period end their nrice rose

as they became scarcer. LIy 1670 there were no sidns od szle and

P oexwtinet in Scotlend. IZour SULVLIVOXS viere

-

DOLECETS Wel

W
<
%y
[
<t
o
{v
':l
ed

caugat in the early part ol the present cenwuxry. These were the

cninmels described as a Scottish sub-species by Tetley (15457 .

o~ e —
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In Burope P. nutorius has a very extensive distribution which
15 elso expanding at oresent but for different reasons to that

-

vggested above. Its spread in Finland is exceptionally well

9]

documented and has been described by Kalela (1940; 1946; 1952).
e showed that its spread from the 1880's fto the 1930's coincided
with a long-term change in the climate wﬁich gave rather warmer
winters with less snowfall. He believed that snow cover ant low
winter temperatures interfered with the jolecat's food supnly at

a critical time of the year. They do not hunt small rodents
benezth the snow in the way that stoats and weasels do and
freezing temperatures cause a shortage of frogs, which are another
irportant item of diet. The nuﬁbér of polecats caught in Finlend
drosped to one tenth of its previoﬁs value after fhe hard winters
of theAyears from 1939 to 1942. During the winter polecats iead

to move to.the proximity of human habitations where rats and mice

are abundant.

Wintér-temperaiures in Vales are relatively high‘and snowiall
is usuelly light, especially along the coastal belt. 1% is
unlikely that climatic factors ﬁf the sort described above would
ever limit the area of distribution of the polecaf in Waies, vey
an associztion with farm outbuildings during the winter has been
observed here also. In Scotland winters are relatively severe,
especially in the Highlands, and this fact may well have tioned

the balance against the polecat during the last century when

70
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trarsping was already causing a decline in numbers; although

rets and mice are oiten the main attraction around faxms in the -
winter, the polecat is sometimes guilty of desiroying voultry zs
well. Such deamage is unqommon; however, and the offending animel |
can usually be dealt with easily by trapsing. There scems
little justification, on the other hand, for indiscriminate
trazping of the sort which most large estates still employ

against predators.

Heptner (1964) regarded the pattern of distribubtion of

P. vutorius and P. eversmenni in Lurope and Aisis as representing

the closing stages of an histoi?éél process. The ancestral

nolecat population was once continuous across Zurasia with
considerable variation in form from west to east. The forms at
either end of this distribution were probably very differeﬁt S0
that,:when glaciation interrupted the continuity of the area curing
the Pleistocene, the two separated populations evolved into
divergent races. These met one another when the ice retreated

and although they were capable of hybridising they generzlly

remained reproductively isolated because of their differsnces

in habitat preference. This still remains true even thousgh their

areas of distribution now overlap to a considerzble extent.
Hybrid oopulations are not known even though hybrid individuals

do sometimes occur, nor has there been any destruction or disnlace-

R e = SR WO

{ st e w0 T

ment of one species by the other. Thus they can be regerdei as

well defined species.




deen,

The population in Britain presunably represents the exvrens
western end of the original distriﬁution, isolated since the
disezopecrance of the land bridge to Suxope. It would be sursrising
if gome differences could not, theresiore, be deteéted beitvieen

~

nolecats in Britain and those in Continental Zurope. Difference

2]

in physical dimensions have already been discussed in Section 54l
In addition it is possible that the frecuency of occurrence oX

the complete frontal pand pattern of the face, discussed in Section
5.1, may differ in the two areas. This was the sort of distinction
vhich was suggested by Pocock (1936) but he was looking for an
sbsolute criterion vhereas this distinction is only relative, as
hes been shown. It is nossible éhat the frequency of the complete
pand may be related to temperature in the wey that the colour

change of the stoat from browm to white is.

It.has often been said that the polecat no longer exists as
o definable species in Britain because of the way that the stock
has hybridised with escaped ferrets. The consiétent uniformity
of both coat pattern and sicull features found in thié ;tudy shov
that, whatever punber of ferrets mey nave mixed into the nolecat
stocik, Ttheir characteristic features have been swampel by a
vigorous native population. In this comnexion it ig interesving
<o note the very low freguency of the nped" variety in the sresent
study. Although the variety is said to heve arisen in the

Tregaron Bog ared sround the turn of the century and even to
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ave spread northwerds 2long the coast for some tlme, there are

1 &

rew recent records. The single record in the present study i
ne First from this particular locelity since enother solitaxy
record in 1925. The gene for this colouxr variety is recestive

+o black.

ne lack of veristion in the wild animel is easily
understéndable. apart frou recessive genes for such features &S
erythrism and albinism, veriation ip wild enimals is usually of
s small order since only minor deviations from the best adapied
forn are still aple to compete successfully. In captivity,
howvever, mnay features can be retained and developed waich ould
e nermful in thé wild but in this situation are npeutral" or even
bteneficial. Thus the ferrvet occurs in a wide variety of colours
ond sizes; it is aléo different in behaviour to the nolecat, being
easily handled and less ready o bite. I+ has been suggested thet
the temeness of the ferret is due Vo the reduction in the size of
its brain but no evidence for this has been presented. It would

be interesting to Ynow what part of the brain, if any, is affected

by the post—orbital constriction.

The differences found in this study beiween polecat and fexoed
slmuils throw 1ittle fwrther 1light on the relotionsihin of the e

forns to one enother and to the isiatic polecat, although they &re

sost interesting from the voint of view of skull developmenve

13



ALtiention in the past has been concentrated on the nosit-orbital
congiriction, which the Asiztic polecat and ferret have in cozmon,

adio vl

indiceving a close relavionship between these two. However, as

(o]

pointed out by Ashton and Thoason (1954) there are other less '
obvious features to be considered. Their results tended to show

& closei relationship between the ferret and the Buroszean »olecat.
ieptner (1964) regafded the Asiatic polecat as representing a
ore specialised carnivore than the Buronesn species since it eats
mainly lerge rodentvs such as ground sguirrels and mermots. He
vhought that this was the reason for its bigger skull ridges and
widexr zygomatic arches. Turther work on wild populations of both
species of polecat, and experimental crossing of each ﬂze wita the

: 1
ferret, would be of great mornhological and evelutionary interest.

The lack of swpecialisation shown by the polecat is probably
one of theAreasons for its successful persistance in areas where
trausing pressure has always been low, as is the case in most of
mid-veles. A variety of suitzable habitats exist in this arez
varticulerly marginal land, small woodlands and wide hedgebanks.
Trhese habitats contain =z great nuxver of prey svecies well suited
to the polecat's ;bilities as & hunter. It »rovably relies neavily
on scent and hearing when hwnting. Sight is only used atv close
range so that it does not speciaslise in the cajture of fast moving

rey as does the stoat, for example (Zibl-Eibesfeldt 1955).

'3
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On first compering the polecat end mink the fwo appear to be
very similar both in generzl appecrence and behaviour. It might be

L

thousht, thercfore, that they would come into direct competivion
with each other .wherever they occur togetrer in thé same arcec.
rron observafions in south-west Veles, the only nart of Britain
where both are found, this does not appear to be the case.
Polecats exnloit the food resources of o wide vériety of hebitats
and although they freguently huni on wet ground and along wiver
benks, they do not normally pursue prey in the water. Iiink,

owever, are not only capeble of utilising terrestrial nrey species

a3

but a;so hunt in the water. They are adapted for swirming dy
having pertly webbed hind-feet and trobsbly have other sensory and
physiological adaptations. Their swiﬁming gbility enables thea 1o
hunt wafer-fowl end they also catch fish with great dexterity so
thet, vhilst thelir diet almost certaiﬁly overlaps to some exient
with that of the polecat, they'are able to exploit a food supply
which is not readily available to the latter. It seems likely,
therefore, that there is little comdetition between the two species,
énd no reason for supposing that the mink will displace the polecat,

but close field studies would be very worth while.

vore informabion is zlso needed about the reproductive cycle,
esoecially that of the female sinc this must heve an iﬁportﬂdt
ef’eptdon population structure and balence. Causes of deavh are
1it+le understood, not only in the polecat butb in scarcely any

~

wild eznimal. Food supply during the winter must often be &
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liniting factor and n0s5ibly parasites end discese ney be too.

Przoyoing probebly now accounts for only a emall proportion of

[0

polecat deaths in Britain but both it and the Asiatic wolecatl &re

trepped extensively for fur both in Furope and isia. Tigures
Lindly supplied by & London firm of hide_brokers (inning,
Chadwick and Wiver Lid.) show that they alone handled 120,000
sisins of the Suropean polecat from the Soviet Union ami
Czechoslovakia during the five years 1962-67. This must only be

~rodortion of the total output, unless numbers have been very

o)

ruch Teduced, since Generosov (1926) gave a figure of 149,000
welts exported from Tupopean Russia in the one year of 1925.
Tevertheless these figures do givé some idez of the vast sczle of
comriercial trepping operations waich may be affecting solecat

DUSIDETS «

There seeus little fear that the polecat will ever agein
be subjected to this sort of pressure in Britain and 1t appears
to have & secure place amongst the native fauna within the

-

foreseeable future at least.
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The nolecat, Pubtonius mutorius (L). wes investigated in

Britain from 19565 to 1967. Its occurxence was found 1o be
confined to Vales and the Znglish Border Counties, but it is
considered to be in an expanding »hase voth with regarda to

nunoers and area of distribution.

Physical features are described. The coal pattern was found
to be uniform and different to that of the closely related
fitch ferret. Variations in the face pattern were found to
correspond'with sunmer and winter coats.

Body dimensions were recorded. These were slightly smaller
than those of animals from Continental Europe, by comparison
with published figures. An annual cycle wes observed Ior mele
body weight. It is suggested that this was due To the
accunulation and dispersél of fat and was related to the

breeding season.

Comparison of wolecat and ferret skull dimensions showed that
the polzcat had a somewhal broader sikull than the ferret.
“ossible reasons for this are discussed. Juveniles of botha
q

forms had a greater breadih and volune of the braincase than

+he adults. A nossible exvlansztion for this is suggesied.
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e Ta i ——y

e Ko

e e o, b




The male was showir t0 have a resiricied breedins season waiich

as at its height from iiaxch to ligy. Development of the
testis begen in Decembexr whilst day leggth was still decreasing.
Sorze details of female revroduciion ere nresented.

5. The nolecat beculum is described. It was investigated as a
ouide to age and showm to be of some value for this purvose
during paxrt of the year. The growinr of the baculum in the

polecat is compared with that in the ferret.

7. Variation in numbers, causes of death, and the sex ravio are
discussed. %
v
1
85 The diet was investigated and found to consist mainly of small
rodents, amphibians, and birds, with some insécts. A 1lisv of

prey species 1s given.

9. Ixternal and internal parasites are listed.
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Data were itreaied by normal procedures waickh are described in

standard texts. The test for normality is given in Goulden (1956) .

The significance of changes taking place with time were
assessed by analysis of veriance in which the total variaticn

present was sub-divided into

i) that whick measured variation between groups
ii) that which measured veriation beiween individuals within
groups i.eB error variation.

4

i

The relaiionship between baculum weight and length was in the
form of a2 curve (Figs 8.014 and 8.024). The data for weight was
transformed to logqy weight and regression analysis carried out on
the iransformed data (Figs. 8;013 and 8.02B]. The curve was drawn
by transforming back from logip weight. The difference betweep tae

regression coefficients was tested by joint regression analysis.

The means anc standard errors for skull and other dimersions
were calculated by normel procedures using a programme devised Ior
an Olivetti rrogramma desk computer. Variances and sums of sguares
were obtained at the same timé and used for comparing Leans.

Veriznce ratio tests were used o decide wnether comparison was valid

end differences between means were asseéssed by t-tests.



The conventional significance level (P <0.05) has been
accepted for most of the procedures but for comparison of skull

dimensions a more stringent criterion was used (P <0.02).

The tables and appendices are marked with significance as

followsi-
# P = 0.05 > 0.01

2% P - 0301 7 00001

s P = 0.001>
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APPENDIX 3.01 GENERAL METHODS

1. A serial number was assigned and the sex, date of capture,
locality, 0.S. Grid Reference and name of sender entered onto an

index card, together with any relevant details.

2. The fur was examined and brushed for ectoparasites. Any

found were put into 70% alcchol to be identified later.

3. The animal was weighed (nearest 1.0 gm.) and the head and body,
tail, and hind-foot lengths measured. The first two were found by
placing pins at the nose tip, pelvis, and tail tip with the animal
flat on its back. The pins weravthen rempved and the distances

between them measured with a steel tape (nearest 0.5 cm.). The

hind-foot was measured with a caliper (nearest 1.0 mm.).
L. External reproductive details were noted.

5. The pelt was removed, stripped of flesh and fat, and dried
on a wooden frame. 4O pelts were retained and a further 25

discarded after observations had been made on them.

6. The body cavity was opened and the gut removed. The stomach
and ihtestine were opened into a sieve. Any internal parasites

were removed, and solid food remains were preserved for later

examination.
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7. The reproductive condition was examined as described in

ALppendix 6.01.

8. The left humerus, left femur, skull, and baculum in the males,
were put into 5% ammonia for at least 24 hours to soften the flesh
and then boiled and brushed clean. They were bleached with
hydfogen peroxide. Vhere long bones were missing from the left
side, those from the right were substituted.

9. A number of. ferret skulls, bacula and skins was prepared for

comparison with those of the polecat.

184
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AD*)endlx 5.4 SKULL 3o SUIiEosd

The numbers of skulls aveilable for examination were as

follows:=
JUVETILE ADULT
JALS FIALD 1AL FZIALE
POLECAT 6 3 31 7
FERADD 5 6 19 10

4 series of measﬁrements was made on ea;ch skull similar to those
nzée by Ashton and Thomson (1954) on the British luseum collection.
Tvro oi“ their nmeasurements were om’itted because the exact method of
measurement was in doubt. An additional me;‘surement was introduced.
This was the volume of the braincase which was measured by filling
the slkaull cavity with fine, dxy silver sand which was then poured

into a 10ml. or 25ml. graduated cylinder. The method was accurate

to about = O.1ml.

)

Skulls were considered to be still juvenile when any one of
the sutures - nasal-maxillary, basal, or palatal - was open. This
nlaced the age of peturity higher than that set by Ashton and
Thomson (195A) since Ashton (pers. comm.) stated that their
criterion for Juveules was the retention of milk teeth. Tables

5.41 A-S show the means and Suandard erroxrs for the mea.su.re*xents nade .

o




Joumearisons of means were made by variance ratios and t-tests for
cach sex separately. The variance ratio was exceeded in 12 out
of 130 comparisons Which‘meant that these means could not be
oroperly compared. The polecat and ferret were compared; aiso

edults and juveniles of each form.
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APPENDIX 6.01 EXAMINATION OF THE RTPRODUCTIVE ORGANS

MLLE

1. 'The external appearance of'the testes was noted. There was
found to.be no scrotum but outside the breeding season the testes
were small and lay well below the surface of the skin, embedded

in the abdominal fat. As they enlarged during the breeding season

they came to lie nearer the skin so that they showed as visible

swellings on the surface.

2., When the skin was removed ihe gross appearance of the testes

was noted. .

3. Each testis with its associated epididymis was dissected free,

cut loose from the vas deferens, and the connective tissue capsule

removed.

L. A cut was made in one epididymis and the exuding fluid examined

for sperm under & microscope.

5. Both testes we:e'placed in aqueous Bouin's solution to fix
tpem. When fixed they were removed, blotted free of surplus

fixative and weighed (nearest 1.0 ng.)

&7




6. Selected testes were sectioned and stained with haematoxylin
2rd eosin for histological study. Diameters of testis tubules
were measured on these sections with a micrometer eye-piece.

FENALE

1%

1. The vulva was examined and measured

5. The state of the nipples was examined and they were checked for

lzctation.

-

3, On opening the body cavity the state of the reproductive iract
was noted in situ. The uterus was measured and examined for

embryo swellings. lMammary tissue was noted.

L. The ovaries were examined for corpora lutea swellings.




|

Appendix 5.41. Calculaiion of moments for length of male polecat 32
i
skull (prosthion to occipital condyles).
Group : o 'I’
interval  f a g £a2 £ g f
58-59 1 -4 -4 16 -6l 256 }
80-61 1 -3 =3 9  -21 81 [.,
62-63 6 -2 -12 24 -8 96 q |
6165 5 -1 -5 5 =5 5 |
66-61 16 il
68-69° 7 1 7 7 7 7 t
70-71 5% 2 10 20 40 80 i:
i ~
12-73 3 3 9 27 81 243 i
N= Lk . 2 108 ~16 768 E‘
215 aps 83 2 0.0455 2.454 =0.364 17.45 h

Vi, Vo, V3, V) (moments)0.0455 2.452 -0.699 17.546

IR T DI

X 3 .-0.699 = 0.073
2.452%
i
. . i e
Xy o= 17546 = 2:918 - ' 1.
2.452 . :'4 :
¥.3.% 3 = 0 for the normal or any symmetrical distribution. .

X L - 3 for the normal curve.

GAL N e e AR



tem af XS
Between groups 9 | 3.596 ®
Within groups 29 1.633

Appendix 5.31. Anzlysis of variance - gross body weight of

polecat by montas.

Item af NS

Befween groups- 5 241.2 =

Within groups 21 L7.38

Appendix 8.03. Analysis of variance - mean baculum weight of

polecat by months (August-January) «




Itenm ar M
Regression 1 6.7,0 =
Residual L6 0.0302

Qﬂppendix 8.01. Regression analysis - weight against length of

'

polecat baculum.

Iten af MS
Regression 1 4.515 o=
Residual 24 0.038

ferret baculum.

Appendix 8.02. Regression analysis - weight against length of

Itex af MS
Joint regression 1 11.212 ==
Heterogeneity of .
individual 1 0.043
regressions
Joint resicual 70 0.129

Appendix 8.0L. Joint regression analysis - weight against length

of polecat and ferret bacula.




Aogendix G.01. Calculgtion o life expectarcy

Ceuzhley's formula for life expectancy for a stationary population
immediately after a restricted breeding season is given as:-
(2n - j)

23

= L.Z. in years

0 - 1 year old animals

[N
[}

r total sample size

In the present study the juvenile/adult status of 32 polecats was

determined from July-January inclusive and 27 wers found to be

i -
juveniles. Thus:- i

3§
n = 32
J = 27 -

L.E. = (2x32-27) = 37 = 0.68 years

2 x 27 Sk

This is equivalent to 8.1 months.




Collection skins Observations TOTAL
Frontal | Patches Frontal | Patches Frontal| Patches
Band + only Band + only Band + only
JANUARY 9 1 10
FEBRUARY 2 ‘ 2
MARCH 6 1 7
APRIL 1 2 3
N 1 2 3
- JUNZ 1 . 1 1 1
! Mubg 1 L 5
AUGUST 2 . 3 5
SEPTTHBER ‘ 5 2 1
OCTCBZR 3 1 -5 1 8
NOVEMBER 5 : 1 1 6 3
DECEABER 2 | 1 3
TARLE 5.11

Occurrence of Irontal band and cheek patches by months for
collection skins and additional observations (Total of €5

animals)
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o e
i S, - s
: Concylo-oasal Zygonatic
! I \ -
i lengin (m.m.) breadth (m.z.)
: 1
Female | liale remele iele

1

To. ileay To. | Mean | No. | liean | Ho.| iiean

csechoslovelda | £0 | 59.2 | 55 | 67.2 | 40 | 34.1 |55 | 413

Zritain 7 60.4 | 31 | 67.0 7 | 34.8 | 31 | 41.5

Head and body lengin Teil length (cm.)

{cm.) .
Tenale ele FPenzale liale
ilo. llean | Ho.| iean | No.{ kiean | Ho. iiean A‘

U
S

Czechoslovaida ! 44 35.8 | 50 | 41.7 | 44 13.2 | 50 | 1

~
L]
(@}

i Britain 12 133.5 {45 138.0 {12 | 12.5 | 45 |1

L

Hina foot length (cm.)

Yenzale licle
Mo. | lican | To. lean
!
Czechoslovakia i L4y £.9 50 6.2
1
Sritein { 11 564 48 5.7
t 1

Table 5.22 Comparison of some dimensions of polecails irom
Cmechoslovakia and polecats from Britein (Czech data from

wmotochvil 1952; corrected to first decimel place) .




MCRTH XO. . L(:é‘u)\ S.Z.
AUGLST 3 613 -{ 105
SZEPTZUBER L 671 60
0CTOBER L 1014 36
NOVELBER 6 953 65
DECEXEBER 3 1066 49
J@UMY .8 994 L8
FEBRUARY Y 2 1161 | 73
KARCE : 5 1232 25
APRIL L 1114 91
MAY 3 958 67
JUNE 2 906 118
JULY 2 1046 67

Table 5.31. ionthly variztion in gross body weight in the male
polecat. (means and S.B's).




ARTTEN

Table 5.41 Crenial dimensions of the nolecat and
ferret and a comparison of mean values. Significance

level is Z: at least, except where indicated

-
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“. FProzihion - most posterior part of oceinital condyles

S e zimum bizygenatic brezdith
£+ Distance between most lateral voinis on occinital crests

5. idnimwm frontal bresdth

inion

G
.
(@]
[ 6]
I
O
181

§

ight of slull stashylion - ant. bifurc. temporal crest

-
.
b
(9]

B L)

. 3ezsion-opisthion

[e¥)

I3

%. Breaith of forazen NESNUG

saxdimu length of bullee

<>
L]

-t
AY

Lo iadirum oreadth of bullae

-—N
(%]
.

Zinimum distence between bullae

-\
(OY)
.

Zndcbesion - stashylion

-, 4.
. rale - svas

RN

Qrale - posterior palatine foramen

-
A S}
.

16. Extermal breadth of palate at PL3.
7. Gxternal breadth of palsate at canines
18, Minimum distance between orbits

imm breadth of piriform averture

-
O \0
.

Prosthion - rhinion

N

21. 3Breadih of orbit

22. Height of orbit

3. :idnirum distence, orbital - alveolar mergin

2y. Verv. distance, coronion - inferior border of ramus

25. liaxinmuz breadth of mendibuler condyle .
27. laxdmum distence lateral borders of marndivular condyles

28. Volume of braincase




olecat Terret
Adult male Adult male
, o. ieen (mm.) ' S.3. | Fo. Lean () §.5. |
: !
103 67.0 0.5 19 66.3 0.7 |
3. 25 LY.L 0.4 19 39.8 0.5 x
Lol 31 3. 0.3 19 ¢ 36.8 0.5 |
5-§ 31 15.5 !' 0.1 19 14.6 0.2 gﬁﬁx
6.§ 21 18.3 i 0.2 19 18.5 0.3 ;
7.0 34 21.5 | 0.2 19 20.9 0.3 |
5.1 31 5.1 0.1 18 9.3 0.1 |
s.1 31 10.7 0.1 19 10.4 0.1 |
10. 30 17.2 % * 0.9 18 18.1 0.3 E
1.1 30 10.8 0.1 19 11.0 0.1 |
12. 31 7.6 0 19 6.8 0.1 =
13.] 31 31.2 0.3 19 31.0 0.3 |
14.] 31 30.8 0.3 19 30.4 0.4
5.1 - 31 13.2 0.2 19 12.6 0.1 |x=
16. 28 23.3 0.2 19 22.5 0.3 'x
7.1 31 - 16.9 0.2 19 16.5 0.2
18. 31 18.2 0.2 19 17 .4 0.3 Exﬁ
19.] 30 7.7 0.1 19 7.5 0.1 |
20. 1 11.8 0.1 19 11.7 0.243
21.] 29 5.8 0.1 19 9.6 0.1 |
22,1 30 9.8 0.1 19 9.6 0.1 |
23.] 30 8.3 0.1 19 8.4 0.2 %
25.1 30 19.9 L0.2 19 I 19.3 0.5 §
26.t 34 11.8 |0 19 1.4 0.2 %
27-4 30 37.4 {0 0.3 19 36.0 SV
25,1 26 G.7nl. 5.1 18 7.7zl 0.1 gxzx
|

Cnly those differeances are indicated which were also found in
Temele skulls. .
Table 5.414 -~ comparison of adult males.
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. N -3 -3
E=N VS N
L] . .

adult female Juvenile female
1 Ho. | een (2214 P S.3 Yo. y lean (zm.) S.Z.
- 10 56.9 i 0.9 5 59.5 0.3
P10 33.8 0.3 S 34.9 0.3
10 3145 i 0.4 ) 31.9 0.2
T 13.5 . 0.2 1§ 147 0.2 |
L 10 15.5 L0331l 6 16.0 0.2
Lo b g0 | 0.3 6 18.6 0.3
T 8.4 0.2 6 8.2 0.2
: 10 9.9 0.1 6 el 0.1
L 10 16.0 0.3 6 16.7 0.2
L 10 9.1 0.2 6 9.9 0.1
| 10 5.0 0.1 5 5.1 0.2
L 10 7.8 L 0.5 6 28.0 0.2
10 26.3 1 0.3 6 27.2 0.2
10 171 0.1 6 11.3 0.2
10 20.3 0.3 6 20.6 0.3
10 13.6 0.2 6 13.7 i 0.2
10 14.5 0.1 6 4.6 | 0.
I R 0.1 6 6.8 0.1
L 10 10.3 0.1 6 10.5 0.2
| 10 9.2 0.1 6 9.3 - 0.2
: 10 8.9 0.1 6 8.7 0.2
E 10 5.5 0.2 5 741 0.1
i 10 16.2 ’ 0.4 6 47.0 0.2
L9 9.3 ' 0.2 6 9.4 0.1
Py 31.4 L 0.5 6 32.6 0.z
’ 10 6.2m1. f 2 6 7.5l 0.2 1 ==
i | ! B

Table 5.475. Comperison of adulv and Jjuvenlle female ferrevs.
Only those differences arxs Indicaled which were also found in

nale skulls.



| To. | Fean (m § G ; 3 fo. .| liean (mm.) S.3.
1.0 031 | §7.0 fo05 o6 67.0 1.0
37 25 | s | ou 6 39.7 0.5
Loio31 | 35.4 0.3 6 36.1 0.8
5. 31 ; 16.5 g 01 116 17.4 0.2
St 3| 18.8 TS B 16.0 0.4
7.0 031 1 215 Poo.2 6 21.2 Gt
8-§ 21 9.1 0.1 6 9.5 0.1
9.§ 31 | 10.7 0.1 6 10.5 0.1
10.1 3 17.2 0.1 | 6 17.5 0.4
11.§ 30 10.8 0.1 6 10.7 0.2
12.§ 31 e 0.1. 6 7.8 0.1
13.§ 31 :3;.2 0.3 6 30.9 0.5
1.t 31 30.8 0.3 6 30.7 0.5
15-; 31 13.2 0.2 6 13.4 0.4
15,1 28 23.3 . 0.2 6 23.5 0.5
7.0 31 16.9 0.2 6 16.6 0.4
18. 31 18.2 0.2 6 17.6 0.4
19.7 30 7.7 0.1 6 7.6 0.2
20.7 31 11.8 : 0.1 6 11.6 0.2
21. 29 9.8 0.1 6 9.8 0.2
22.i 30 9.8 0.1 6 9.8 - 0.2
23.§ 30 8.3 0.1 6 8.0 0.2
25.1 30 19.5 0.2 5 19.8 0.5
25,0 31 11.8 L 0.1 5 11.5 0.3 |
27.1 30 37.4 0.3 5 37.0° 0.8
e.g 26 Gu7ul. 0.1 || 6 10.45:1. | 0.1
3 [ _ ,

Polecst

Juvenile male

n

i

Table 5.41C. Comparison of adult and juvenile polecats (males only)

Items 3 and 28 significant at 5% level only.
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serret

Juvenile male

: Yc. ; .earn (m:., ! S.E. o To. 1 leen (i) S.z.
é 19 g 56.3 g 0.7 g L5 64.7 0.2
[ 19 ; 39.3 i 0.5 5 38.7 0.5
AETI RN 05 s 35.7 0.5
LIS 146 fo0.2 o5 16.2 0.2
f19 1 e o3 4] 17.8 0.4
L9 20.9 P03 g 5 20.2 0.1
r 18 5.3 : 0.1 § 5 9.1 Eoou
P19 10.4 t0.1 15 10,2 ! 0.3
Poqe 4841 L0043 5 17.8 | 0.z
F 19 19.0 0.1 5 10.8 0.3
g 19 5.8 0.1 - 5 6.9 0.2
f19 31.0 .3 5 30.2 0.4
; S 30.4 0.4 5 29.7 0.1
T 12.8 | 0. 5 12.2 0.2
P19 22.5 0.3 5 23.3 I 0.8
19 16.5 0.2 5 15.8 0.2
P19 1744 0.3 5 16.4 0.3
% 19 7.5 0.1 5 7.7 0.1
19 11.7 0.2 5 11.7 0.2
19 5.8 L 0.1 5 9.8 0.2
19 9.6 0.1 5 9.6 0.2
19 8.4 0.2 | 5 8.2 0.1
19 19.3 0.6 5 1 15.2 0.4
19 114 | 5.2 » 5, 10.9 0.2
1< 35.0 i 0 15 35.6 0.4
' 1s 7751, 5 G 15 9.2:1. 0.2
{ i [
Toble 5.4120. Comperison of adult and juvenile male ferreis.

Uniy those differences are indicated which were also. found in

. the ferale skuils.
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“o. 1oneon (zme) b S.3. P o | iean (zm.) 5.0
0 | 58.9 0.9 5 | 59.5 0.3
10 i 33.6 § 0.3 L6 34.9 0.3
0 ; 31.8 P0us 6 31.9 0.2
10 § 13.5 : 0.2 i 6 i 14.7 0.2 ¢ ==
10 1 1545 0.3 & i 16.0 0.2
10 1 18.0 .03 6 18.6 0.3
10 § 8.4 L 0.2 6 8.2 6.2
0 | 9.9 0.1 6 9.4 0.1
10 16.0 ‘ 0.3 [ 6 16.7 0.2
10 G4 .2 L6 | 9.9 0.1
10 5.0 0.1, 6 6.1 0.2
10 : 27.8 0.5 6 28.0 0.2
10 ; 26.8 % 0.3 6 27.2 0.2 |
10 | 1941 P0.4 6 11.3 0.2 |
10 20.3 0.3 6 20.6 0.3
10 13.6 1 0.2 6 13.7 0.2
10 14.5 P 0.1 6 4.6 | 0.
40 6.7 bo0. 6 6.6 0.1

L 10 40.3 0.1 6 10.5 0.2

| 10 9.2 0.1 6 9.3 - 0.2

L 0 8.9 0.1 6 8.7 0.2

E 10 5.5 0.2 6 7«1 0.1

§ 10 15.4 L 0wz 6 17.0 0.2

g S 9.3 % 0.2 6 9.4 0.1

L9 31.4 0.5 6 32.6 0.4

T s.ozd. | 0.2 6 7.541. 0.2 | =

i l ; i AJ

Peble 5.415. Comperison of adult end juvenile female ferrets.
Cnly those differences are indicated which were also found in

nale skulls.




| JUVZNILE ADULT
Yo. | e 2. No. Kean .E.
§ (g-) (g.)
i 1 . .
gzxucusz’ ; L 0.14 0.01 - - -
N ! i
| sDPrEEER 3 0.17 | 0.03 2 0.6, |0.18
|
: 0CTOBZR 6 0.26 ! o0.04 2 0.68 | 0.33
: §
NOVILBES 5 0.16 0.C1 2 0.35 | 0,02
DECZMEER 3 0.33 0.10 - - -
JiXULRY 8 0.63 | 0.05
— NO
iFEBRUARY " 2 1.61 | 0.37
DISTINCTION
HIRCH . 5 2.04 | 0.31
‘ 14DE
APRIL : 3 2.02 | 0.19°
| DURING : "
HAY | y 4 2,00 | 0.13
THIS
JUNE 3 1.67 1 0.11
PERICD
§JULY 2 0.65 | 0.08

Table 6.01. Lonthly veriation in the mean weight of ine

a
polecat testis (means and S.B's). On Fig.6.01
the values for acdulis from August-December have

been transposed to follow that for July.
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: [}
; : !
JOVETELE ATUD
9 Lonth
i llean Tubule iean tubule
. dicmetex(u ) dicmeter(s) |
f
Augus?t 5%.5
! Sevtember | 102.5 i
Octoh : - . 7\ i
ctober 2.7
i 2‘ /567-6 101 5 E
OV 0 l
! Hovenber 53.6 50.5
December 97.5

i Jenuvexry 113
February 149 j

Hexch . 152y

June | ' 115)

121118

July 63.5

Teble 6.02
ionthly veriation in mesn tesiis tubule-diameter in she

volecatb. (Each vaive 1s tae mean of 50 measurements on

L ‘ \ e - . -
one testis excent where indicated.) %The adult valiues
for September-Iovezber have been itraensnosed on Fig. 5.02

to follow the value for July.




- ety 4 es e

Uterus | Uterus Valva
late Lerngtn | Diameter | Diameter Status
et » ~ e\ L TAl
(1:2.1) J (-,“; : (....I/
|
2 Septemter 38 i i L Juvenile
Hovexrber Lo i i - Juvenile
i
Novenber ] 29 i 3 2 Juvenile
. - ‘ - .
July 3L H 3¢5 9 Adult Post-
Partum
arch L2 2 T 1 Adult Pre-
Breeding
4th Novemter 33 1 - Juvenile

v

ELE 7.01. Some meazsurezents of the reproductive iract in female

polecats.,



1
i Tctal
Date Status Kinzles Nipples recently
| Pound | in use
i
; ;
- [ . i
1Gth November ! Juvenile 8 0
28th July | sauls 8 6
3t Septerer Liuls 7
22rd Seriexber Léult 8 6
Ltk Januery I osault 9 9
20%h July Adul? 9 9

TLBLE 7.92. Comparison of nipple nuzbers in female polecats.
=) _

§




Table 8.03. konthly variation in the mean weight of the polecat baculum
(means and S.E's and additional single adult weights). The mean values
for the period only from August;January were used for the analysis of

variance, Appendix 8.03.

JUVENILES ADULTS
No. | Mean (1G.) | S.E. SINGLEwgsA(.:Ugi (1)

KUGUST L 95 13.6 575

SEPTELBER h 136 4548 -

OCTOBER 7 152 22 478

NOVEMBER 3 159 27 ggg

DECEMBER 3 205 33 -

JANUARY 6 290 36 512

ALL ADULTS

FEBRUARY S 2 310 59
MARCH 5 348 10
APRIL L 481 12
BAY 3 412 56
| JUNE 3 386 14
JULY 2 382 16




. MONTH 1959-62 1963-66 | 13(5);‘%6
January 10 10 20
February 0 8 8
March | 4 21 16 -
April 15 8 23
May | 6 7 13
June 18 6 . 2
July | 17 12 29
August : 10 51 L
September 21 ' L3 64
October 31 e 58
November 14 19 33
December . | 8 LI 18

Table 9.01

Variation in the number of polecats recorded for each month

1959-66. (excluding all records for which month .was not known)



1959-62 1963-67
Cause of . % of : % of
death Namber | geatns amber | geaths
Road Traffic 61 30.5 117 57.0
87 87.8
Traps 113 56.5 63 { 30.8
Dogs 11 55 7 3.
Shooting 9 45 7 3l
Snares 1 0.5 3 14
Found Dead 5 2.5 8 3.9
Total A !
Recorded 200 205
Deaths
Table 9.02

Causes of death of polecats killed in the two periods .

1959-62 and 1963-67. Forestry Commission records are

included in the firsi period but not the second.




—— —
E Serial | . Ixocdes hexagonus Ixodes canisuga
- konth
e Adultgo| llymphs |Larvae|| Adultgge |Nymphs |Larvae

151 1 Jan. 11 2

- Feﬁ.

75 | Laxr. 4 12 1

79 liax . 2 5 3

78 | Lax. 2 6 6

86 Apr. 1

170 Apr. 3

88 | liay 3 2

- | Jun. -

94 Jul, : 1 1

179 Jul, 2 65 1 1 5

103 Aug., : 1 85

43 | Sep. 12 T

54 Oct. 7 2 1

55 Oct. 1 11

31 Yov. 1 3 1

64 | Dec. 4 53

65 Dec. 12

Pzble 1121,

Lonthly variation in the numbers of I. hexsgonus and I. canisuze

occurring on the polecav.
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