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Frontispiece. Annual cycle of the polecat.
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1.0 INTRODUCTION

1.1 Systematic position

Polecats belong to the Order Carnivora. -Within this Order
*.. they éﬁe in¢ludéd*in the_Family_MustelidaGAthse position is shown
" below following the classification of Simpson (1945) ==
"0. Carnivora . ]
S.0. Fissipedia S.0. Pinnipedia

SN

Super Family Super Family -

Canoidea Feloidea
Canidae '
Families  Procyonidae = Felidae
- Ursidae Hyenidaé
Muétélidae - Viverridae

The oldest known fossil remains of hustelidS‘are from the
Oligocené of Burope and North America. They were not, at this time;

sharply differentiated from the Viverridae. ' ~

The Family Mustelidae is divided into five Sub-families:

-

»




J .

, Muételinaé A(stqats,'weésels, martens, polecats) .
Mellivorinae (honey-badgers) | |
Melinae ~ (badgers)

Mephitinae - (skunks)

Lutrinae (otters)

Many authors now use the combined generic name Mustela
{Putoriusz‘.... for poiecats. For reasons of brevity only the
name Putorius will be used in this work. Following Continental
authors (van den Brirk, 1958; Ognev, 1962; and ‘Heptner, 196L)

the species in this genus will be regarded as being the following:

Putorius;puforiué (L) - the European-, common-, or black-

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 forums).

This work is chiéfly concerned with the first of® these

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

"although reference will be made to the other two'speciqé where



this is relevant. The ferret is'probably deriQéd from one or
other (or, possibly, both) of the polecats. Little credence can
be given to the'idea of a North African origih fof the ferret as
suggested by Cabrera (1932) on the basis of a single specimen of
‘ doubtful identity; nor to Tetley's (1945) hypothesis that the
ferret in Brltaln originated in part from the Scottish polecat,
a dubious sub-species based on four specimens of an animal now

‘extinct. These matters will be discussed again.

1.2 World Distribution

The European polecat, P. guyprius is found throughout almost
" the whole of Europe, reaching its western limits at the Atlantic
doaéts of Britain and Spain, and extending as far as the
Mediterranean in the south but ex&ludihg southern Jugoslavia and
| the whole of Gréecet In the north it reaches only southern
Norway and.Finlana but extends eastwards to the Uréls and the
Crimea. Over part of this range its distribution overlaps with
A_that of the steppe;bélecat, but the two remain separated by
ecological factors, although hybrids do scmefimes occur. A map of
this distribution was given by van‘den Brink (1958).but.a version
corrected for the Sov1et Union is shown in Fig.. 1.01 (from
Heptner, 1964). Unfortunately van den Brink's map sho&s the

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

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




authors have perpetuated this error. Heptner's‘liné enclosing
_Britéin but excluding Ireland does not seem to be a satisfactory
solution. The area of distribution has been re-drawm and North-
Africa has also been omitted since Owen (1964) has showm fairly
conclusively that there is no native polecat in Morocco; and

there is no evidence of any elsewhere in the area.

1.3 History in Britain

: The polecat was once widespread in Britain. It has always
been reggrdedAas vermin and occurred regularly amongst estate
records. It was alsd trapped for its fur. From about the middle
of the nineteenth century numbers'began to decliné and the area
occupied by the animal was greatly reduéed. Maithews (1952)
regarded it as "neérly extinet" by the early yéars of the present
century. Perhaés "localised" would be a better term, since it
has apparently aiways been fairly common in mid-Wales at least.
Its decline in Scotland has 5een graphically described by

-

Ritchie (1920).

1.4 Adnms of the present study

The polecat presents several interesting featureé. .It is_
an animal which was once widely distributed in Britain>bﬁt now has
a restiicted range. It is a close relative and possible ancestor
of the domestic ferret. It is an unspecialised mustelid, similax

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




and with no adaptations for climbing like the pine-marten,
digging like the badger, dr swimming like the dttei. Lastly,
it bears a superficial resemblance to the recently introduced

North American mink Mustels vison Schreber which is making destructive

inroads into the riverine fauna at the present time.

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

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

‘The present work was ﬁndertaken with a view to remedying
this situation by discovering the Tacts of its life;history.
It was thereby.hoped that a more satisfactory'evaluation might be
made of its position among the British fauna; and that some basis
might be.provided for an understanding; through future studies, of

the success of the mink in this country.



Fig. 1.07 Distribution of P. putorius in Eu.i-ope, (shaded).
After ven den Brink 1958, and Heptner 1964.







2.0 SURVEY OF THE LITERATURE

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

-

records of bounties paid for vermin in the nineteenth century.

' A general account of the polecat was given in Matthews (1952)
whilst Herter (1959), brought together much of the published
information on polecats and provided a goodAbibliography, mostly

of Continental authors.

Millais (1905) provided a.description and Miller (1912)
catalogued the polecats in the British Museum collection. Pocock
(1936) using this same collection with some addltlons, chiefly
from Wales, prov1ded a useful descrlptlon of skins and skulls.
Tetley (1939, 1945) described polecats from Scotland and also
compared'some of thevphyeical'features of poleCa#s with those of
ferrets. A recent statistical study by Ashton and Thomson (1955)
was based once more on the Brltlsh Museum materlal, and took into

account P. eversmanni Wthh has been suggested as a p0531ble

ancestor of the ferret. Their results showed that the dlvergence

“Vof the ferret from P. eversmanni is five times greater than from

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

of polecat from Scotiand and concluded that the skulls were




similar to that of the ferret. Rempe (1965) bas examined the
relationship between the common polecat, steppe polecat and
ferret by the techhiqpe of multiyariate_analyéis, cﬁrried out

on a large number of skull measurements. He showed that the three
.férms could be separated by this method and that artificial
hybrids between §teppé—polecat and ferret were intermediate in
character between the parent forms. Rempe (1962) investigated
and described the effects of domesticatibn on the physical .
featurés of-fer?ets as compared.with wild polecats. .Hé concluded
that the ferret possesses many features not found in the wild,
because these features‘afe not disadvantageous'to4a captive
animal. McCann (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
vy Taylor (1952), Condry (1954), Matheson (1963) .and Walton (1964).
Matheson's paper dealt solely with the erythristic or- 'red'

variety of the polecat.

" Mazak (1965) gave a full account of the history and
' . : L2
distribution of the steppe polecat in Czechoslovakia, which included
s useful bibliography. of work covering eastern Eurobe 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 spfead to climatic factors, especially the extent of
snow cover in fhe'winter. Heptner (1964) gavé an sxcellent
ascount of the differences in morphology and geographical

 distribution between P. putorius and P. eversmanni. Distribution

and ecology of the 1ntroduced anlmals in New.Zealand was

© described by Wod21ck1 (1950) and Marshall (1961) »

‘Because of the close relationship between the polecat and
the ferret; it seems relevant hers to consider work on the
ferre%. For many years this ani@sl, because of the ease with
which it can. be bred and reared in Captivity; has been the
subject of many ihvestigations into reproductive'physiology.
.AMarshall (190&) establlshed that the female ferret ovulates as a
result of coitus. Roblnson (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)
showed that this was not so, since coitus with vasectomized males
can cause ovulation. Other workers who have dealt with.various
aspects of this subject include Murr (1931, 1932, 1933) who

1nvest1gated reproductlon and birth in the ferretj Farris (1950)

»
who determined the duration of coitus in the ferret; McPhail

(1933a)who showed that ovulation still occurred even after the

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




' thatlfailure df penetrgtion did not prevent ovulatioA; and

Hammond and Walton (1934 a & b) who determined the time of
ovulation, the survival time of sperﬁ in the fe@ale-tract, and
associated phenomena. They also investiggted pregnancy and
bseudo—pregnancy'outside the normal breeding season. Harly stages .
in the devélobment of the egg ha%e been described{by Hamilton

(1934) » Marshall (1933) demonstrated cyclical chenges in the vagina-and vulva.

The part played b& the pituitary in causing ovulation has been
' studied by Hill & Parkes (1932, 1934) and McPhail (1933D).

| Deaneéley &.Parkes (1933) showed ?Hat removal of the uterus during
ancestrus does not affect the cycle.of ovarian changes associated
with oestrus and pseudopregnancy. Parturition'has been'described
b& Murr (1932), and, more recently, as an adjunct to a film of

parturition, by Naaktgeboren (1961).

The reproductive cyclé in the male ferret was investigated
by Allanson (1931, 1932) who studied the gross and histglogical
changes in the reproductive organs. She showed that there was an
annual increase and regression of activity ih these organs, with
significant changes iq'the'state of the ;nterstitial tissue. The
effect of light on the breeding cyclehhas been studied?by
Bissonnette (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
polecats by Eibl-Eibesfeldt (1955, 1956) Herter and Herter (1953)
Herter (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
reported in Ognev (1962) whilst Kratochvil (1952) gave an account

of the diet of both species in Czechoslovakia.

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

v

© juvenile and adult males in several species including P. putorius.

Mathey (1958), in a survéy of chromosome numbers in mammals,

assigned to the ferret fhe value 2n = 40.

10



" 3.0 MATERIAL AND METHODS

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

to be available for study.

The work described below was.carried out between summer 1965
and autumn f9673 The samples from the two twelve-month periods
have been éombined and treated together as though from a single
period. Some additional material has been considered from

outside this period.

v

Observations and material were collected with the help of
the field staff of the Minisiry of Agriculfure, Fisheries and
Food and private individuals (rather than by trapping which would
have been insufficiently pfoductive in the time available for
-study). Records were kept of both live and dead animals seen.
Polecats wege'killed by.varioué means, the majority being killed
by road traffic or trapped. Occasional individuals were found
dead from no apparent cause — poison or disease may have been
responsible. Whenever possiblé, dead animals were collected and
examined according to fhe standard procedure givén in Appendix

r

3.01.

11



.0 DISTRIBUTION IN BRITAIN

There has been a marked increase in the area of distribution

of the polecat Putorius putorius(L.)since information was last

summarised (Walton 196&). In addition to animals examined in the
laboratory more than 80 individuals have contributed records of
dead and live animals seen. Additional records have been

extracted from "Nature in Wales". Criteria for records are given

in the earlier paper.

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

"examination. The combined records for 1959~67 are shown in

Figure 4.01.

Most-of thé records from 1962 onwards only confirm the
distribution showh by the eariier ones, although oné or two squares
havé been filled in within the main area of disfribution. Some
reocords, howevef, show a considerable extension of range of the
‘polecat. " This extension is most marked in south-west Wales where
polecats have now been rgcorded well into Pembrokesﬁire and
Carmarthenshire. New.fecords have also come from the Usk valley,

. R
the borders of Monmouthshire and Brecknockshire, and north-east

Denbighshire. Altogether the number of 10 Km. squares from which

pecords have been obtained is now about one third greater than in 1962.

12




Fig. 4.01 Distribution of P. putorius in Wales and the
~ Border Counties.plotted.by 10 Km. squares.

§\§Preseht from 1959 onwards

A Present from 1963 onwards
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One of the most notgworthy records is from Apglesey. This
county is repreSénted by a single ;ighting, bu£ this one is from
. a most reliabie observer. This is the first record from the
island since Forrest, writing in 1907 about the pdlecat in Wales

said "almost extinct in the Zast and Anglesey".

Further records have been added to the known distribution in

England.

Two animals ffom the Preston area of Lancashiré were found to
be eséaped ferrets. Two more which had been seen swimming in the
Usk and mistaken for feral mink wére found to be feral albino
ferrets. These findings underline once more the real likelihood
of ferrets being wrongly identified and alsb the importance of
phyéically checking the identity of animals wheneve; possible.
This is especially so ‘when théy are found outside the known area

of distribution.

biscussion

~Plotting the diétribution of any-animal by means of squares of
uniform area as in Fié; 4.01 may obscure interesting facts.
Unless é species is uniformly épread fhé use of fhis géthod tends-

“t0 equate one record with many but it does show the general shapq

of'the area occupied. On the other hand, plotting records as points

13' . .



tends to show up the distribution of observers and main roads.
This drawback can be overcome to some extent by having a
sufficiently large number of observers; for example, trappers and

foresters, whose work does not restrict them to roads. This has

been possible in this study.

When records are plotted in this wey, as in Fig. 4.02, a more
detailed picture emerges. There is undoubtedly a considerable
cluster of points around Aberystwyth where many of the observers

live. Neverthesless this does reflect on how very common the -

polecat is in this area.

" Many records tend to follow river valieys such as those of the
Wye, Teifi, Towy, Dovey, Conway and, running into England, Severn
and Teme. This pattefn could be of some significance sincg several
authors have said that polecats of both species have extended their
range in Burope by way of the river valleys. For example, Mazdk
(1965) ascribes the'presénce of the steppe-polecat in-the Tatra to
its spread by way ofrthe river valleys from south—eastefn Slovakiaj;
whilst Heptner (196L) says thé same thing of the spread of the
European polecat into'the south Russian steppe from the,north. It
is of interest that Schaff (1911) states that (trahslgt;ed from the
.German}-"for choice, the polecat lives in the viecinity of brooks{

ponds, canals and similar waters without, however, venturing

directly onto the water."

14



Fig. 4.02 Distribution of 2. putorius in Weles and the
‘ ‘Border Counties in relation to the major rivers.

v

oOne or more records from 1959 to 1967.
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Unfortunately, in a country as mountainous as Wales, the roads
also follow the river valleys and since a high probortion of
records are of road casualties the connection with rivers could be
a spurious one. The relative absence of roads on high ground
" could well explain why few records have been received from, for

example, the Brecon Beacons and Snowdonia.

‘From what has been learned by discussidn with farmers, former
rabbitétrappers and foresters it seems that the polecat is now
preseht in many areas of Wales where it has never been within
living memory. In central Wales, it is'now very common,
particulérly when compared with f0-15 years égp, but has not yet

regained the degree of commonness which it enjoyed 20-30 years ago.

15




5.0 PHYSICAL FEATURES

5.1 Coat

Herter (1959) ‘described the coat of very young polecats: at
birth they have a sparse covering of white hair; this coat grows
A denser after birth and is replaced at about 20 days old by a dark
coats By the age of 50 days theAyoung have a typical polecat |

appearance with the characteristic white facial markings.

5.11 General appearance

The coat in the polecat 50 days or more old Eonsists of two
types' of hair:-
(i)  the under-fur or "wéoi“. This is the fine, dense;
insulating part of the coat.
(ii) the contour or guard pairs. These are the long, coarse,
'shining ha1rs which project beyond the wool and act as
a water-shedding layer.
Both these elements ‘varied between juveniles and adults and winter
and summer. The juvenile and summer adult coats were found to be
Qéry similar. In both, the den51ty 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 fore-limbs, rump and hind—limbs, and
“‘on the téil: ~also sometimes on the head apd neek. This made the
extremities appear very dark. The guard hairs in the juvenile and
summer coat were pigmented black almost to the base. The combiretion’
of coiouring gave the animal a very dark appearancé in the summer

and .juvenile coat (Fig. 5.11).

16



The winter coat differed from the above description. The wool
was much waiter, ionger, and denser except oveg‘the areas mentioned
.above as being greyish. The guard hairs were much longer and were
pigmented black for only the distal half'of each hair. The
.'denseness of the wool caused them to stand out from the body at a
greater.angle. When viewed from a distance thé-winter coat
| appeared much lighter, especially in the live animal. (Figs. 5.12
and 5.13). This was due to a combination of wool colour, fore-

shortening of the guard-hairs, and the pale -bases of the latter.

Some winter coats which had persisted into the early part of

. the summer were found to have th; wool stained yellow by sebaceous
secretions frow the skin. This ¢oloratioh is not to be confused
with a similar sort of cologr noted in a few.sking. In these there
was é bénd of diluted.pigment where the black tip of each guard

hair faded ipto the white basé. This band had a yellowish appearance
..and, siﬁde it ocourred at about the level of the wool, gave the

impression that the wool itself was coloured. -

5.12 Face pattern and moulting

. The white facial'ﬁarkings are one of the mo§t cﬁaracteristic
"featufes of the polecat. All the animals examined had ‘white ear
tips, 2 white chin patch which extended onto the muzzle, and Whife
cheek patches (Fig. 5.14) In the juvenile and summer adult coat.these.

were the only white facial markings.>

17 o




#ig. 5.11 Pelts.of common polecat in summer coat

A, Dorsal view

o

Ventral view






Fig. 5.12 Pelts of common polecat in wintex; coat

.A. Dorsal viéw .

B.. Ventral view






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

v






v

Fig. 5.14 Variation in the face pattern of the polecat
(for explanation see text).






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

~ pelts could be classified as follows:-

Pattern No. of pelis
1 or 2 13

3 0or kL ‘ 21

5 . . A’6A

The slightest development was fhe situation where'thé cheek
patches were:sepératea from the chin pafch hy a band of‘brown hairs
'and the frontal baﬁd had a mixture of brown and ﬁhite hairs
.;(Pattern 3). A further advance on this was the situation where the
frontal band was mofe or less completely white bﬁt the cheek and
© ¢chin pafches were'still separated (Pattern 4). The most advanced
" development was‘whére'chin and cheek ﬁatches and‘fronfal band were
ail confluent giving é complete band of white round the face
(Pattern 5).’ In all cases these pattérns could be easiiy distinguished
.from>thé condition of the juvenile or summer coat where the area of

the frontal band was completely black (Pattern 1 and 2).
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If Patterns 3, 4 and 5 are all cOnsideréd together as varying
stgges of development of the frontal band, and Pafterns 1 and 2 arse
| regarded as showing no development of the frontal band, the
@istribution 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 whilét Patterns 1 ;nd 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.

5.%3 Moulting The term "moult" has often been used to describe
néw haif growth and/or old hair shedding.t The terms "growth" znd
"shédding" will be used here for clarity. Growth of new hair was
found in 27 of the_hQ collection skins. Growth was .determined by
carefully examining the skin at the base of‘tﬁe wool where the
emerging tips of the contour hairs could be seen as short, dark
bristleé. These were found in every month of the year except April :.
. but over. half occurred in the period October—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 aniﬁais showéd "#air élip" (looéening 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 ffbm about
Octobef and continued into the following year; This corresponded
with an increase in the density and length of'the wool and the
~change in the facé pattern. Coat shedding and re-growth oocurred
iﬁ May—June.. One skin was shedding héir.in June aﬁd had new contfour
‘hairs visible on the neck. It was also shedding fhe wanite frontal
band. There seems little doubt that theré are two pefiods of

' shedding and growth annually in the polecaf.

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

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

Only one of the animals examined was erythristic: ~ This wés
received late in 1967 bﬁt has been included because it Qas
exceptionally interest;ng. The pattern was that of a typical
polecat but all the hair which is normally black waé a light

reddis@—brown.
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Fig. 5.15 Pelts of the fitch ferret - ventral view






Discussion

McCann (1956) said that in captive "New Zealand fitch" there
was only one ﬁoul@ which was prolonged. Cther authors have

assumed that there are two moults in a year.

'Harvey and Macfarlane (19585 stated that there were two moults
annuallyAin the ferrets which fhey used for their experiments.
They said that the moult proceeded backwards from the head in a
wave—-like manner. It was not possible to determine the sequence

of hair shedding and hew hair growth in this present study.

The face'pattern'in thé polecat is of interest since 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. Tﬁe differences are illustrated in Figs. A and B at
the end of ~.his paper. Poole (196u> 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 wintér'pelts showed
patterh 5 kFig. B of fdcock 1936) which, according to Pocock is that

of the Continental P.p.putorius.




5.2 -Linear Measurements

The numbers_and sexes available for iength measurements are

~shown in Tbbie 5.217 All differences betweeﬁ'males'and females
were highly_significant. The least difference wés 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 diffefence in the dimensions of many
mustelids. Ondrias (1960) measured the sexual variation in the

skeleton of several Buropean mustelids and found it to be greatest

v

in Mustela erminea and least in leles meles. In a further paper,

(Ondrias 1961) on the structure of the fore limbs in mstelids and

its correlation with their mode of 1life, he quoted values for the

humerus length in the polecat, which are compared below with the

Ay

valuses found in this study.

MALE - FEMALE

No. | Mean (m.m.) | S.E. No. | Mean (m.m.) | S.E.

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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" Kratochvil (1952) published data for some skull and body
measuremenﬁs of polecats from Czechoslovakia. A comparison with
the values found in the present study is shown in Table 5.22.

A statistical comparison was not possible as only the range of
measurements was given. Thé skull measurements gppear to differ
only slightly, but the body measurements show considerable mean
differences. In all :espects the body measurements are greater
in the CzechoSlovak‘sample fhan in.the British, with the
exoeption of the hind-foot length in the female where the

reverse ‘ig. true.

If this finding is consid€éred together with the data on
" long bone lengths given above, it seems to indicate that the
polecat of Continental Europe is of siighfl& greater body
dimensions than that found in Britain. ‘Thére appears to

be little or no difference beiween the skulls of polecats

from these two areas.
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5.3 Weight changes

For maleé 45 gross weights were obtained. Their monthly
variation ié shown in Figure 5.31. There was.a fairly obvious
increase in'weight from August onwards és juvgnile animals became
adult. Analysis;of variance for body weights from October (when
the juveniles approximated to adult weight) tb‘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 Tfairly high. .However, there seemed to be a general increase
_ in weight to a ﬁaximum in March follawed by a loss in weight. It
is a;sumed that tbis gain and loss in weight was_dqe‘to the
accﬁmulation and dispersal of fat in the body. Observations on
. body fat made during skinning and cleaning supportlthis view.
Onlj 9‘female gross body'weights were recorded. Mean body

weights for both sexes are shown ih Table 5.21.

Discussion _

The weight curve'bbtained by plotting weights of a 'sample of
animals from the field is unsatisfactory unles; the-sample is very
_largeﬂv Apgrt from aifferences between individualé there were also,
.Ain this study, varying‘probortions of adultsand juvéniles in the.

sample for each month.A Despite these handicaps there did appear
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Fig. 5.31 Honthly variation in gross body weight in
the male polecat. The numbers indicate

 the size of each monthly sample. (From the
data of Table 5.31). :
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to be a considerable incpease.in weight during the autuamn and

winter which 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 animéls. .In

A their experimental group, maintained in the equivalent of

Northern Hemisphere lighfing,.maximum weight was reached in

3 February and minimum weight in June; The curve obtained in this
.study followé their pubiished‘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 é similar funct;on
fo that of the winter coat. For example Hammopd'(1954) said "The
deposition of fat, mainly subcutaneously, in the autumn months
clegrly serves the double purpose of prd&iding extra thermal
insulation and extré energy reserves for the winte;". This may not
" be the wholg explapation? however, since the ma#imum weight (and
probably the maximum accumulation of fat) in this study was achieved

?

in llarch, 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 Schﬁﬁdt (19_43), who noted

in captive pine-marten that maximum weight occurred in June, and
larkley and Bassett (1942) who recorded that oestrus in the female
-of this species is ir_l July and August; hence maximum weight occurs
just bei“ore bre.ed'ing. Neal (1964) stated that in the badger

also, maximum weight occurs in December or January and that

breeding takes pIace from February to May.

No distinction has been made in this study between brown
and white adipose tissue which have been shown by Hull and

Segall (1966) to have different functions.
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5.4 The shape and dimensions of the skull

. The shape of the skull has often been used to distinguish the
European polecat, steppe-polecat and ferret from one another
(iiller 1912, 1933: Ellerman and Morrison-Scott 1951, Pocbok:'
1936, and Rempe, 1965). The polecat and ferret were compared in
this study in an atfempt to throw further light on the

relationship of the two animals.

541 " Slaulls of the polecat and ferret: differences in

apvearante

The shape of the skull in the European polecat and ferret
is shown inQFigs. 5.41A and 5.42A The most oﬁvious difference
between the two forms is the shape of the braincase between the
zygomafic arches. Tﬁis is almost parallel-sided in the adult
polecai but pinched ih t§ produce a poét—orbital constriction
| in thé'adult.fefret. This consfricfion 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).

Juvenile skulls,of both férms, in addition to having open
sﬁtures, vere found to have a bone surface which was dull in
appearance and felt gritty to the touch. The sagittal crest had

‘not foimed énd in VGry.young skulls~it.was present only as two
bands ofvraised bone one on either side of the dorsal mid-line. °

_The occipital crests were also poorly developed.
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Fig. 5.41 Skulls of polecat - dorsal view

A. Adult. Left - female. Right - male.

B. Juvenile. Left - female. Right ~ male.







‘Fig. 5.42 Skulls of ferret - dorsal view

A. Adult. Left - female. Right - male.

B. Juvenile. Left - female. Right - male.

£






Pig. 5.43 Skulls of polecat and ferret in lateral view.
Upper - ferret. Lower -~ polecat. -






As‘skulls became adult the suture lings becéme obliterated,
the crests bécame distinet and raised and the bone surface
_developed a smooth,'polished.look and féel. The bréincase beczme
:wrinkled in.appeaianée. 0ld skulls.develbped concretions of bone
‘.Qspécially on the post-orbital process and'as.ridgés below the

mandible.

Many adult.poiecat skulls had'broken ﬁeeth especially the
canines. Such damage was sometimes.very recent, as when an animal
had presumably been biting a trap, but some was much olaer and
héd often been repaired by bone growth over the surﬁijing tooth

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

often canines which had been damaged.

An extra tooth wés oresent in 3 out bf 48 polecats and 5 out
of 40 ferrets. Two more ferrets had incipient doubling of =
tooth with the root single and.the biting edge split for some
distance towards the jaw;’-In all cases the tooth involved was
one of the upper incisors, usually the first on eitherithe right
or left. In some skulls the entire lower incisor row had been
displaced to one side to accommodate the altered pattern of the

upper. row. The dental formula in both poleqat and ferret is

3 - o . AN

« 1. 3. 1,
3- 10 30 20
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5.42 gkulls of the volecat and ferret: dimensions

A series of measurements was made on each skull (Appendix
5.4) Only simple skull dimensions were measured and no account
was taken of the many'other individual features which Ashton and

"Thomson (1954) investigated.

(a) Combarison of adglt polecat and adult ferrgt (Tables 5714A
and 5.14B).

Slkulls of males and females were compared separately énd
only those differences are pre;ented which qccurred in both
sexes. The following dimensions were found to belsignificantly
greaxeg.in the polecat than in the ferret (P<0.02):-

Meximum bizygomatic breadth

. Miniﬁum frontal breadth-, |

| Minimum distance between bullae
Width of palate ‘at third premolar
Minimum distance between orbits

" Volume of braincase.

With the exception of the last item tﬁese are alilhorizontal
’measuréments of.thé skﬁ11~at right angles to its long axis and
they suggest that the,skull of the polecatAis broader than that
.of %he ferret. This agrees with the empirical étaiement of Piit
(1921). who said of the polecat "Its head is decidedly blunter in.
both sexes"; It is probable that many of these measurements are-

highly correlated.
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The distance 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 shorter nasal region as‘compared with the polecat and

mentioned above.

o comparison of means was made between juveniles of polecat
and ferret since there may have been large individual differences

in age, even though all were classed as juveniles.

(b) Comoarison of adult and juvenile volecats (Table 5.14C)

This comparison was made only on males because the samplé of
Juvenile femaies was too small.'AThe adults were found to have a
greater byzygomatic width (P<0.05) whilst the Juveniles had a
greater minimum frontélfbreadth and . volume of'braiﬂcase (P<0.02
and P<0.05 respectiveiy)..

-

(c¢) Comparison of adult and juvenile ferrets(Tables 5.14D and
5.'14E)f , . »
| Bofh sexes ﬁefe compared.;'The only d;fferenceﬂfound in both
sexes was that the juveniles exceeded the adults in miniﬁum

frontal breadth and volume of braincase (P<0.02).
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(d) The normality of the distribution of skull leneth in the

] : . 7
adult male polecat.

'Rempe (1962) showed that the ferret sample which'he examined
differed from.normality with regard to condylo—basai length. He
‘plotted condylo—basal length of 80 male and 50 fémale ferrets
against frequency on a logarithmic scale and obtained multiple
peaks. He aiéo showed that the valﬁe-of the statistic gp differed.
from.that chaiacteriétic for a normal population. In the present
'study the distance from the prosthion to the occipital condyles fér_
44 male'polécai slulls was examined and_found td conform to a ﬁormal
- distribution (Appehdix 5.41) This was not done for ferret skulls
as the size of fhe sample was inadeguate for this procedure. It
is. considered thét this finding is due to the greater homogeneity
of the wild éopulation resulfing from random mating, as opposed

to selective mating in the captive ferret.

Discussion

The differences in skull width presented in comparison (a)
do not make any o6bvious visual impréssion with the exception df
the minimum frontal breadth. This measurement ‘is probably the

one responsible for braincase volume, since the two occur together

in comparisons (b) and (c).
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Both juvenile polecats andiferretsvhavé a pear-shaped skull
(Pigs. 5.41B and 5.42B). This feature is so marked that Kostron
(1949) mistakenly described a juvenile of P. putorius as a new
form piriformis. In both polecat and ferret tﬂe Juvenile has a
- greatexr froﬁtal breadth and braincase volume than in the |

corresponding adult.

As the animals become adult the reduction in frontal Breadth
(end braincase volﬁme) is greater in the ferre% than in the polecat
giving rise to the post orbital constriction in the former; whilst
the inérease in gygomatic breadth is greater in the polecat than in

the ferret. These relationships are summarised in Fig. 5.44.
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AD. POLECAT - 11.5% —> AD. FERRET
T- 4.6% I - 9.3%
JUV. POLECAT - JUV. FERRET

Iinimum frontal breadth

AD . POLECAT - 20.6% —> 4D. FERRET
T- 6.7% T - 16.3%
JUV. POLECAT JUV. FERRET

Braincase volume

v

AD. POLECAT &— + 4.3% ———AD. FERRET
]‘+ £5% ]\ + 2.9%(not significant)
JUV. POLEGAT ‘ JUV. FERRET '

“Maximum bizvgomatic breadth

Fig. 5.44 Relationship of certain ékull dimensions in adult

and juvenile polecats and ferrets. )

I
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The.combined_effect.of these changes could be interpfeted

as providiﬁg an iﬁcrease in the space available for the jaw
muscles; iﬁ the case of the polecat by a élight narrowing of the
braincase and a widening of the zygomatic arcﬁ; and in.the case
"of the ferret by a greater narrowing of the braincase and slightexr
widening of the zygomafic arch. Vhy the two skulls should develop
differently in this way is not clear. It is possible that there
may be differences in the rate of development of the braincase.
If, for example, in the nolecat the sutures of the braincase close
at ah earlier date and the bone becomes thicker then the structure
may be less susceptible to compression from the contraction of the
Jaw muscles. The adult skull woﬁld then be litile changed in this
reg compared with the juvenile. The re&erse would be true for the

ferret.

A change in the relative dimensions of juvenile skulls of the
polecat and ferret with increasing age in relation to_}ncreasing
use of the jaw muscles is supported by the observations of Koore
(1967) on the.effects of jaw musculature on the developing rat
slkull. He compareé.the effects of total removal of the masseter,
in one group, and removal of the temporal muscle in gnoﬁher with a
third control group. Removal of the whole masseter produced gross
changes in many dimensions of the skullf Of nmore interest in the

present context was the increase in the width of the braincase

which was observed in the group in which the temporal muscles were
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removed. This operation would presumably reduce the force of
compression from.the jaw nmuscles, @roducing a similexr situétion
to that observed in the polecat and ferret skull before the Jawr

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

It has beenlsuggested by Pocock (1936) that the reduced
-frontal.breadth in fhe adult ferretl is due %o being reared in
captivity. Although it is not clear how this cause is supposed
to operate there should be, if it is true, two corollaries:
: firstly that the skgllsof polecats reaied in capfivity should
be constricted; and secondly that the skulls of feral ferrets born
ahd raised in the wild should not be constricted. None of the
evidence available in the present study supports these ideas.
The skullé of polecats raised in captivity were'in ﬁo 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 Zeungr (1963)‘
and in the case of the ferret by Rempe (pers. comm.) that there
is commonly a reduction in brain size in domesticated animalé.
Rempe suggested that the_:eductibn in brain size in ﬁhe.ferret
is the cause of thevréduction in frontal breadth i.e. that the
_skull'develops‘in relationship to the brain. Whilét it seems
ceftain tﬁat the pressure insidé'thg_skull must play a large

part in determining the final shape .of the braincase, it seems
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equally certain that this effect must be modified by the pressure
of the jaw muscles as ﬁhey contract. If this is not so, then it

is extremely difficult to explain the much greater constriction

in the braincase of the closely related wild form P. eversmanni.

ct

: It seems highly unlikely that this species alsé has a brain even
.mofe reduced than theAférret, if the former relationship were
-correctf If‘reduced frontal breadth (and reduced braincase
'volume) are considefed as being due to reduced brain size, can
it also be assumed that thelgreater size of these dimensions in
, juveniies indicates greater brain size'also? This too seemé highly
unlikely. |

. Darlington'(1957) showed that‘fhe endocranigl vattern of the
' skﬁll in the ferret was detérmined by the pattegh of convolutions
of the brain. This pattern is not exerted directly, however, but
by the arachnoid trabeculae and the pressure of the cerebro-spinal
fluid. %hen the tpabeculae were damaged by experimental interference
with the brain, the overlyiné part of the skull in suckling
animals bulged oufwards since it was no longer anchoée@ by the
trabeculae. Whether a mechanism such as this could determiﬂe the
overall size and shape of the adult skull in the polecat and ferref
is open to question;'

3
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It is difficult to account for the greater volume of the
braincase in juvénile animals unless these ha&e avgreater space
for the cerebro-spinal fluid with é brain similar in size to that
of the adult. The liﬁear ihcrease would need to be only slight
since, for é sphere with a radius of aboutv 8 mm., an increase of
1235 to 9 mm. produces a corresponding volume change of 70%.
4This problem could be resolved by examination of this feature

in Juveniles and adults.

It seems probable that the shape of the skull in both
nolecat and ferret is genetically determined and results from a
number of proximate causes acting together. These might include
different rates of development of the skull bones, intracranial

' ' _ ~ .
pressure, 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 1Internal appearance

5.51 Internal organs. Compared with most other mammals the

only relatively uhusuai feature of the internal organs was the
simple nature of the gut which was not markedly differentiated
into a rectum at the hind-end. This is a‘common feature in
carnivores. .Thefe were a pair of stink-glands, one on either
side of the tail root, secreting a thin, milky fluid offensive to
human ndétrils. These glands opened dntoithe perinewn. Their
uge in ”sétting scent" has been described by Goethe .(1938, 194Q).
The specific odouf doubtless impregnates the faeces as well, so

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

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

5.52 The humerus and closure of the eniphysis

The time of closure of the proximal epiphysié of the hpmerus vias
found to be of some use for age determination. Eﬁiphyseal closure
has been used for this purpose in rabbits by Thomsen and Mortensen
(1946), and Hale (1949) but relied upon comparison with material of
knovm age. Such material was not available in this stﬁdy so that the
technique hes been limited to confirming %he juvenile/adult status of
bacula in the male during the latter half of the year. Zpiphyses were
found-to be open up to.October and jﬁst closed by Noveﬁber. Almost
all specimens were closed Ey December and Juveniles could no longer

be distinguished from adults by the appearance of the humerus.
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6.0 REPRODUCTION IN THE MALE

The majority of the animals obtained throughouf the study
period were maies. This mede possible an examination pf the male
reproductive_cycle for a reasonably good.sample'in each month of
‘the year. Organs were available from 54 animsls. Host of the
testes were in cdmpleté pairs from each animal but in some cases.
one.was-missing or damaged, so that a few animals were reéresented

by one testis only.

The ﬁethods used for dealing with the testes are given in
Appendix‘6.01. In what follows, the weiéht of - the ftestis refers to
the mean ﬁeight of a pair of testes and their associated epididymides,
with. the few exceﬁtions mentioned above. ~Whén a valﬁe is given for
the tubule diameter, this value is the mean of 50 me%§urements of
‘tubules taken ﬁver éh;entire section of one testis. ¥here the
testes of more than one animal have been used for such measurements

. in a given month the means have been averaged.

‘ 6.1 Chenges in testis veight, tubule diameters, and sperm nroduction

The testes could be detected by palpation from about December
onwards and by January were in evidence by the bulging of the skin

which covers then.

3
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Fig. 6.01 shows that there was a well defined breeding season
in the male if testis Weight is accepted as a éuitéble criterion of
breeding condition. Its suitability was confirmed by the aspearance
and disappearance of sperm, which is shown on the same figure, and
also by the associated changes in the_diameteis 6f the seminiferous

‘tubules showm in Fig. 6.02.

The sequence of events in the testis was as follows. Vhen young
A'animals first appeaied.in July-August the testes were very small and
weighed about 0.14g. each with tubule diameters of.about BO/u .
During September and October there was a slight increase in weight.
Tubule diameters increased slightiy in October. - oﬁe testis measured

in this month had tubules averaging BQ/L .

In November there was a decrease in testis weight almost back
to that found in August. The tubules of the testis measured in

this month were smaller than in October.

In December there began the marked increase ;n téétis weight

| observed during thé breeding season. Both testis weights and tubule
‘diameters now increased steeﬁly to reach a maximun iﬁ liarch which '
was maintained until Ma& at a fairly constant level. The testes
‘.lweighed 2.00 to 2.03g. during this period with tubule diameters

betweén 150 and.19?/a .
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" Monthly variation in the mean weight. of the

polecat testis. The numbers indicate the size
of each monthly sample. The values for adults
from iugust to December have been transposed

to follow the value for July. (From the data

of Table 6.01).
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Fig. 6.02 ilonthly variation in the mean testis tubule

' diameter in the polecat. Xach value is the
mean - of 50 measurements taken across a single
testis section except where indicated. The
adult values for September - Novembexr have :
been transposed to-follow the value for July.
(From the data of Table 6.02).
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In June-July there was a sharp declinel in both weights and

. tubule diameter.

. The testeé continued to decrease in weight to August-September
"but were never as ligh% as those of tﬁe new generation of juveniles
from the current year. As with the Juveniles there was a slight
..rige in'testis‘weight du:ing Qctober followed by a fall to théir
lovwiest weight in November; The adult testeé weigﬁéd approximételyv
three times the weight of juvenile testeé until the latter began

‘to increase in weight in December.

v

Spexrm first appeared in February, but in only small numbers.
They were abundant from March to May (i.e. during the period of
maximum testis weight), decreased in numbers in June and were

absent in July. -

6.2 Histological changes in the testis. From August to November

the seminiferous tubulés of juvenile polecats showed little
activity. They were lined by a single layer of Sertoli cells of
which the.cytoplasm extended across the 1umen, Spermatogonia
could also be.seén. There was some production of primaiy
spermatocytes during bctober (Fig. 6.03) but these were no longexr
to be seen in the organs examined during Novemper.

M
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In December the picture changed completély. (Fig. 6.04) The
tubules were lined with ectively dividing spermatogonia and
spermétocytes Were-being produced once more. ‘The Sertoli cells
 were displaced to the tubule sheath. By February all stages to
spermatids were present and a few spermatozoa were present, both
in the tubules and the epididymis. (Fig. 6.05) Maximum development

occurred from March to May (Fig. 6.064).

'Regression began in June, but sperm could still be seen in
the epididymis for ‘some time afterwards. Primary and secondary

spermétocytes continued to be produced in the adult testis until

September (Fig. 6.07A).

6.3 Histological changzes in the epididymis

A series of changes occurred in the epididymis ﬁhich were
associated with the breeding season. The diameter of the lumen
increased during the breeding season and decreased towards its
end. During the period.of neximum enlargement there-was |
oonsidérable development of the cilia lining the lumen. (Compare
Figs. 6.06B and 6.07B). These cilia were stated by Benoit (1926)
to be nop—Vibratile bﬁf to be concerned‘with secretion by the

epithelial cells, during which process droplets pass along them

to the lumen.
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6.03 Trensverse section of polecat tes

October. x 350.

tis -

juvenile -

6.04 Transverce Qectlon of polecat teotls - Juvenlle -

December. x 350.







Fig. 6.05 Transverse section of polecat testis - February.
x 350. - :







Fig. 6.064 Transverse section of polecat testis -
April. x 350.

Fig. 6. OéB Transverse section of polecsat epldldymls -
Aoril. x 350.







Pig. 6.07A Transverse section of DOleC&u t - adult -
September. x 350.

Fig. 6.07B Tfunsverse section of polecat enldldymls - adult -
Sepltember. x 350.

o







Discussion
Reproduction in male mustelids has been described for the
ferret by Allanson (1931), for the stoat by Deénesly (1935,‘1943)

and for the weasel by Hill (1939).

Allanson (1931) used 16 adult and 3 juveﬁile‘ferrets for her
studies and gave a detailed account of the warious changes observed.
Unfortuhately she had no data for three months‘of the year and
- most of the remaining months were represented by data from a
single animal for each month. She also chose to present her
obserVed_testis weights as percenteges of the associated body
weighfs:' It has élregd& been shé%n that body weight, in the
‘pqlecai at least, varied in a cyclical maﬁner throughout the
year. (éection 5.3).. Thus her percentages for the breeding

season appear to be too low and vice versa.

For this sﬁudy actual testis weights were used following

Creed (1960), for the fox.

It is of interest that Allanson (1931) noted that N&vember'
was the month in which the lowest percentage weights of the testis
occurred. She attributed this to theAfact that the‘young animals
had increased in body weight without any appréciable increase in

testis weight. Thus the testes appeared to have lost weight.

-
N
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In fact the lowest actual testis weights occurred in Hovember
in the present study,'correlaied with a decrease in tubule diameter
.and cessation of the activity observed during October. Although
. the éaﬁple'siZQS‘for_festis weighté in each month were not
adequate for statistical analysis it is suggested'that the
increase in weight in October and decrease in November, which
seemed to be pfesent in adults as well, could be sccounted for by
-a burst of premature tubule activity in October. .The chanées in
tubule diameter and the production of spermatocytes in Octobexr

would seem to support this view.

Marshall and Coombs (1957) Stated that there is an autumnal
sexual season in rooks. They found that there were not only
changes in the appearance of fhe testis but that there were also
correlated behaviourAchanges of a type normally seen before the
main breeding season in the spring. Various stages of sperﬁatogenesis
viere seeﬁ in September and October, inéiuding,maiure sperm. Only
13.6% of the bifds examined, however, showed spermatogenesis. The
euthors comsidered that the similerity in day length between
Autumn and Spring could be factors in these changeé but that the

changes did not persist because day length is decreesing in

Autumn

e
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Develobment of breeding condition is often connected with the
regime of light and darknessAto which an animal is subjected.
Bissomnette (1932) caused male ferrets to hawé enlarged testes by
supplementing daylight with artificial‘iight from October onwards.
The responée was obfained over 59 déyé. They did not »nroduce
sperm, hoﬁever, even after 71 deys of this treatment. Harvey and
Macfaxrlane (1958) used the ferret as an experimental animal in an
investigation of coat shedding, but maede other observations on
weight and reproductive chéngeé at the same time. The experimeﬁts
vere done in Australia. Since this is in the Soutﬁern Hemisphere
'the nérmal ieproductivé cycle is reversed under normal lighting
conditions. By completelylreversing.the natural sequence of day
lengths for Australia with arﬁ;ficial.lighting, they succeeded in
reversing the breeding season of male ferrets to what is normal
for the Northern Hemisphere. Their assessment of breeding condition
vas baged on external examination alone so that they stated that
testis development began about a month after the change over from
decreasing to increasing day length. This would appear to be
incorrect as has beén shown here for the polecat and by Allanson
(1931) for the ferret. Development of the testis in both these
animals began before the light regime changed; but this was only

detectable by the histological appearance of the tubules.,

’ v
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Changes>in the testis ﬁay be associated with changes in the:
light regime but the felationship is not a simple one since
Creed (1960) has shown that development of thé testis in the fox
begins in September and reaches g maximuﬁ in Jenuary. Marshall
(1961) diséussed some of the éther faotors which may be involved
in birds, such as'tempgrature, reintfall, breeding area, territory,
nests, Food and behavioural interactions. There is a great need
for work on wild vopulations since captive eﬁperimental animals
are often subject to. a variety of unknown faciors which could affect
breeding. One such factorraffecting.wild animals has been recently
.demonéﬁrated by Lockie (1966). He showed that some male weasels
which were not territory holders at fhe apvropriate time of the
.year'failed to come into breeding condition. '~ They did so,

however, on acquiring a territory.

Thus, although it seems that light mey be an important
variable with which reproductive ectivity is associated, there
could be several other climatic, social, and nutritional factors acting

on the wild animal.

TFurthermore, the response to light in mammals appeers to
differ from that in birds, as Bissonnette (1932) pointed out.
Male starlings with which he experimented were more responsive to

light than male ferrets. There are also differences between species

~



e.g. the fox which begins development of the testis in Septeinber
énd the polecat in December. The response is not even identical
for the different sexes of the same species since, in the ferret,

whilst the male begins development in December, the female reaches

oestrus only some months later.

Donovan (1967) in a series of experiments obteined some
puzzling results for ferrvets. Females subjected to "long day"
lighting (16 hours ligh%, 8 hours darlmess) at the end of July
-were completely inhibited from reaching oestrus. If not
oorrécﬁed this anoestrus lasted for a long time, up to 49 months
in one case. It could, hoﬁever, be ended by btreatment for eight
weeks of exposure to "short day" lighting (8 hours daxkness,

16 hours light). TFemales subjected to ”long_day” treatment in
August-September either behaved like the July animals or reached
5estrus rapidly with a latent period of two weeks. Females given
"long day™" treatment in October responded more normally with
oestrus in six weeks. Females on "short déys" from birth sﬁill
came into oestrus in the Spring following birth. His conclusions
were that the ferret has an inherent tendency to come into
breeding condition in the Soring but that thiS'tendency can be
blocked, under certain‘oonditions, by prqlonged iliuminétion which
inhibiééAgonadotrpphin formation. If "has an inherent tendency"
can be read as "has evolved genétically" then this explanation

would seem'feasonable, although it leaves unresolved the problem

of how the mechanism works.



* Hemmond (1952) explored the effect of & veriety of light
régimes on the reproductive state of female ferrets. He attenpted
to interpret his results in terms of stimulétbrs. and inhibitors,
although admitting that these did not exolein all bhe findings.
Both he and other authors mentioned the possibility of increased
lighf acting by way. of increased activity of the ferretf Fhilst
this may be true for the domestic ferret it is almost certainly
not so for the wild polecat. The latter is mainly nocturnal and

thus 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.

No pregnant females were found throughout thé entiré study period.

. Some measurements were made on reproductive tracts and these
ére shown in Table 7.01. Of more inte;est was tﬂe number of nipples
" found in some of the females, especially those which had been
recently suéklipg young. Details are given in T;ble 7.02. If the
nﬁmber of nipples in recent use can be taken a8 indicating the

number of young, then this number varied from 6-9.

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

young animals are set out below.
. 3

July 20th 6 young with milk teeth; trapped -

23rd "a litter seen"
23rd 3 young seen ‘ 3
25th  "a litter" '

August 18th 1 examined which had milk teeth
By comparison with ferrets and polecat-ferret hybrids of known age,
the young with milk teeth were judged to be 60 days old. Their

approximate birth and conception dates would have been as follows:-
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EXAMTNED . BIRTH " CONCEPTION
July 20th last week in May mid-April

August 18th =~ mid-June ' early lMay

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

widely quoted (Herter 1959).

Discussion. It seems proﬁable that most of the joung were born

in late May and June. The questioh has often been raised in the
past as to whether the polecat normally has one or two‘litters.
Assumihgvthat conception were to occur immediately after the birth
‘of the first litter, a second litter would be born about mid-August
at the earliest. These young would be independent about October
although still»carfying some.milk teeth. No young in this condition
were found during thié 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.
These would, however, only constitute a small"proportion:of a wild

population and would rérely be represented in a limited sample.
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8.0 THE BACULUNM AND AGE DETZRMINATION IN THE MALR

: 46;polecat bacula were examined. These were prepared as
described in‘Appendix-3.01, ai: dried and weighed to the nearest

: 1.Q'mg, The.maximum length was measured to the nearest 0.1 mm.

8.1 Appearance of the baculum

Thé adulﬁ'baculum;fqr 0s penis; in P.putorius is similar to
that in other mustelids (see Fig. 8.01). It consiéts of an expanded
_ lmobbly base, a tapering shaft and a hooked tip. The base,

‘forming the pfoximal end, is the point of attachment t§ the corpus
ca&erhosum penis; the shaft bears the urethral grbove running
ventrally along the distal hglf;' and the hook at the tib points
dorsally. Viewed from the wventral sidé'the bone is seen to be
asymmetrical, curving slightly to the left near the tip. There is
some individual Variétion in the extent of the development of the

petal-like processes at the tip. There are no spiky processes

encircling the basal end of the shaft as occur in the mink.

In the juvenile eanimal the shape and size of the baculum differ
considerably from the foregoing description. The base is hardly
. distinet from thé shaft and has a porous appearance; wﬁilst the
shaft itself is of aﬂ almost uniform ‘thickness for the whole of its
lengfﬁ. This distinction persists, until the animal ‘is.
approximately 6-8 months 0ld. Differing stages in the baculum aie

. shown in Fig. 8.02.
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Fig. 8.01 P. putorius - baculum. x 2. (approx. age
: 26 months). ’
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Fig. 8.02 DPolecat baculum - changes of length and shape with
‘ age. Youngest bacula on the left, oldest on the
right.







As indicated above, animals up to the age of about 6-8 months
can be readily distinguished from adults collected at the same time
of year (and, thereéfore, at least one or more'years 0ld) by the

appearance of the baculum.

8.2 Changes in weight and length

Fig. 8.03 shows a progressive increase in the weight of the
'juvenilé baculum. 4analysis of variance for the period Augus?-
. Jenuary (juveniles only Appendix 8.03) showed that weight increased
with time. The increase appeared to be roughly linear but was not
cons 1dered to be worth further analys1s in view of the large range
of sample gizes. Above about 300 mg. the Juvenlle baculum becomes
1nd1st1nﬂu1 shable from the adult baculum in terms of its appearance,

and its weloht ev1dent1y now anprox1mates to that of the adult

baculum.

Fig. 8.04Ashows tﬁe growth curve 6f the baculumn with regard to
weight and length. Iﬁ the juveniles, there was a period of grovth
where the rate of increase in length exceeded that in weight. This
was followed by a phase when the rates of increase approached
equality. In the older animals growth in length practiéally
étopped but the bone éontinuéd to increase in weight, mainly by the
addition of knobs on the bése. These lmobs give the beculum of the

adult its characteristic appearance.
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Fig 8.03 Monthly variation in the weight of the polecat
baculum. Juvenile weights are shown joined, up
to the beginning of January. Beyond this point

- no distinction is made and the points represent
mixed samples. The numbers indicate the size

of each monthly sample. (From the data of
Table 8.03).

0 - single bacﬁla classified as "adult".

[
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FPig. 8.044 Grovrtn curve of the polecat baculum with r°ga.1:‘cl
to weight and length. The curve was fitted by
using the regression equatlon of the line showm

below.

Fig. 8.04B Renress:Lon llne of length on 10@:10 WelC‘h‘t for the
polecat baculum.
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- 8.3 Comparison between polecat and ferret

25 ferret bacule were available for study. fhe curve of
,.weigﬁt against length is shown in Fig. 8.004A¢ It was very similer
to that of the polecat end comparison of the regreséioh

. coefficieﬁts (Appendix 8.04) showed that the diffefence between
them was not éignificant. The difference between the'values for
the constant 'a' in-the regression equdtions was 10.58 mm. which
meant that at any given weight the ferret baculum was about this
amount shorter than the polecat baculum. This can be éeen

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

Although the increase of ﬁeight and length was similar for the
two»animgls, the rate of increase of weight with time was not. Data
.for the ferret was not available over tﬁe whole weight range so
that a strict comparison wasvnot possiblg. Nevertheless, a mean
baculum weight of 300 mg. was reached by young polecats at the age
-of appfoximately six months whilst a similaxr weight was reached
by ferrets only at aéproximately 14 months. This invelidated
~the use df‘ferret bacula of known age as staﬁdards for estimating
| the age of polecat bacula, but indicated a striking difference _

‘between the two animals in the rate of development of this bone.
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"Fig. 8.054 Growth curve of the ferret baculum with regard
to weight and length. The curve was fitted by
using the regression equation of the line showm
below.:

Fig. 8.058 Reg:ce-ssion line of length on lOg‘IO weight- for
the ferret baculum.



LENGTH ( MM.)

LENGTH (MM.)

Sor

40

30

25F

1 : 1
0 200 400 600

WEIGHT ( MG.)

50

1

40

(o] 1 1 1 1 1 1 1 ] 1 1 1 )

|.5 2;0 2‘5

WEIGHT (LOG,,MG.)



Discussion
'Several authors have explored the possibility of using the
baculum in mustelids as an indicator of age. ‘This haslbeen done
by Deaneciy‘(1935> for }i. erminea, by Wright (1947) for ii. lrenata, and
by Popov: (1943) for a variety of mustellds including P. putorius

and P. eversmenni. lMore recently, comprehensive accounts have

‘been presented by Friley (1949) for Lutra c. canadensis and by

Elder (1951) for Lutreola vison. Most of these authors claimed

4o be able to distinguish only two age groups. i.e. juveniles and
adul%s, Friley (1949), however, claime& to be able to distinguish
_four,‘ This éeéms doubfful in vigw of the fact that he says that
almost half of his specimens had no data at all attached to them,
and the reﬁainder.had only the date on which the aﬁimal had been

captured.

Elder (1951) using a sample of 242 mink.'bacula of knovm ege,
showed that the overlap between age groups older tﬁan 15 years is
so great that no distinction between them is possible by means of
fhe baculum. The only useful distinction that he gould make, and
whiqh is made here, is between juveniles and aﬁults. qu the
polecat this stageAended just after the end of the calendar year

in vhlch the Juvenlles had been born and corresponded approx1mately

“to a mean baculum Welght of 300 mg.
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9.0 POFULATION CEHANGES

9.1 Seasonal variation in numbers; life expectancys; and sex ratio

The total number_of animals recorded from 1959 to 1966 for which
" the month of the records was knowﬁ was 374. 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. Thé;e seems little doubt that thié peak represents |
mortality amongst.the annual crop of young animals. Of 32 males
ﬁhqse juvenile/adult status was determined for the months of July
_ to iahuary'inclusive, 27 were found to be juveniles, (Less than 1

year>old). This gave -a ratio of juvenile: adult deaths of 5.431

for‘the malés{

If this ratio is taken as being the actual ratio of juvenile
to adult males in the whéle pépulation, then the life expectancy
at birth was 8.1 months. This was calculated from the formula
gi&en by Caughley (1967) for a stationary population immediately
after a restricted ﬁreeding season (Appendix 9.0f).

' )

Thers was inspffiéient matérial available fdr a similar
: cglculétion to be.made for females. The sex ratio of the total
number of animgls'(7u) for which the sex was detérmined during

1965—67 was 59 males:_ 15 females (almost exactly L:1).
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Fig. 9.01 lonthly variation in the number of polecats
recorded from 1959 to 1966. (From the data
in the Total column of Table 9.01). '
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9.2 Causes of death

' The total number of animals for which the cause of death was
known from i959 to 1967 inclusive was AOS.A The number‘of deaths
from eachlcause is shown in Table 9.02 for the two periods 1959-62
.and 1963-67. It>can be seen that the most frequent recorded cause
of death in bofh‘peridds.was a combination of road traffic
accidents and trapping (87% and 87.8% for the two periods respec-
tively). There must be many other causes of death in addition
to thbse shown. The change of emphasis in the two factors between
‘the two periods is_hot thought to be sighificant, since the first period
-incluAes Foresfry Commission records, mainly of trapped animals;

whilst the second doeé not.

Two of the animals found dead showed signs of poisoning by
an ahti—coagulant poison. The poison could héve been ingested by

eating dead or dying rats following its use for\rodent control.

Diséussion

. The conclusions which can be drawn from the preceding obser-
vations can .only be tentétive. It seems likely that the polecat
population sampled during the study period consi;ted mainly of
young animals (0-2 years old). Only‘h out of all the males examined
for age (46) were_judged to be possibly two years old or more.
'Such an age structure is tybical of a populationlwhich is in an

)
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expanding phase. It must be assumed that, in épite of the high
" number of juvenile deaths in the latter half of each yéar, a
sufficient number of young surined to the bréeding season not
'.only to maintain the population bgt even tc augment it. This
view is supportéd by the observed increase iﬁ 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. Yéager (1950) recorded a ratio of 33 males:
6 féméles in the pihe-marten, amongst the bldest‘Zd% of the
population. In the stoat Deanssley (1935) found 61% of males;
" and Flintoff (1935) found 63% of 6,221 examined. Blder (1945),

also for the stoat, found 80% males when the population was low

and 60% when it was increasing.

Hefter (1959) said (translated from the Germen) "most
authors are of thé opinion @hét, for the Europeah poiécat, there
are more males than femeles". He also quoted from Volcanezki
(1935) the sex ratio of féur litters of steppe-polecats-(total of

53 animals) as 1.4 males: 1 female.
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It was not possible'in the present study to discover whether

the sex ratio cbserved in-the sample was true for the whole
population or not. It has been argued (e.g. Wynne—Edwards 1962.
pp 108-109) that the males in territory holding animals, such as
the polecat, move about more widely than the females in the
processlof defending and marking the territory. They are céught
more frequently in traps as a result. It is not known, however,

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

It is'poésible that there was heavier selection acting against
the f;males during:juvenile life.,.The sexual dimorphism which was
evident in the adult (c.f. Section 5.2) is quite marked even_before
the &oung leave the nest. Foo@ shortage and overcrowding couid
.well alfer the.balance-in favour of the males. If this foect
reinforced an unequal sex ratio at birth it cbuld'partially

explain the observed excess of males.
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10.0 DIEY
Food. remains from a total of 38 stomachs were examined as
described in Appendix 3.01. 4Use was mede of the key devised by
Day (1966) for identifying memmal heirs. Some of the insects were

kindly identified by P. M. Miles.

10.1 Preyv svecies The following items were identified: -

TAWMALS
brown hare - Lepus europacus )
o ) camot be separated
or ~ g on halir features
rabbit - Orvetolagus cuniculus )
water-vole Arvicola amphibius-

cshort-tailed vole Microtus agrestis

~ wood mouse Avodemus sylvaticus
hedgehog Erinaceus europaeus
BIRDS

AMPUIBIANS AND REPTILES

common frog Rana temporaria

common 1izard Lacerta vivivara




INVARTEBRATES

The;e included: Lepidoptera - AmathesALNoctua) probzbly

xanthographa - larvae

.Diptera - Nematocera ~ tipulid larvae
Hymenoptera - Bombus sp. adult
Coleoptera - adults'
Insect eggs - presumably from carrion
Phalangidae - adult
There was also much plant material, most of it in small
gquantities and presumebly taken in accidentally whilst eating vrey.

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

v

'10.2 Treguency of occurrence of prey

There is no entirely satisfactory way of presehting information
of this sort, so that the findings of.this study are set out below
in two ways. The frequency of various items is shown as a
percentage of stomachs with contents and also as a percentage of
the tdtal nuﬁber of prey items found in the Study. AV?sual
assessment of the‘quantities'of remains found showed that mammals
and amphibians appeared to be the most imﬁortant. ihe quantity of
' invéftebrate remains.was smell, even though the frequendy of
occurrence was high. Gany of them uereAprobably-already part of

<

stomach contents of frogs and rodents caten.

60



¢l T oo

P Ve

stomachs prey

kiemmals 52.6 35.1

Birds 21.0 14.0

Amphibians and 39.5 26.3

Reptiles A

Invertebrates 36.8 246
Plants 42.1 0
Miscellaneous 10.5 0

Discussicn. A table such as that oresented above is only a guide
to the sort of food that an animal eats. Ideally the information
which is regquired is what proportion of ‘the animals total energy

requirements -axe being supplied by each prey species.

in advance on the methods used here was described by Lockie
(1959)'fof foxes and (1961) the vine-merten. He worked out a number
of correction factors which when multiplied by the dry weight of

various food remains gave the original fresh weight of prey eaten.

Other writers have used simpler methods although Englund

(19552 and b) for foxes, measured the wet volume of food remains.
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Very little has been wrecorded about the diet of volecets,

[ ]

certainly not in Britain. For Finland Xalela (1940) said

(translated from the German) that during snow free periods "ee.e..
the majority_withdraw to water-sides, pastures, and marshes, even
“those which are distant from (humen) setilements. On these
"natural! biofbpes a varied diet is svailable in the swmmer - small
nammale, young birds; fish and frogé; to name only the most
important,oomponeﬁts.” AHerter’(1959) mentioned the polecat's
liking for water and added, (translated from the Germen) -

"This can be accounted for by the many frogs which occur in this
moist hebitat. On the other hand, however, Usinger (1931) and
others have held that polecats incaptivity evidently prefer
warn-blooded vertebraieé and insects to frogs, which I can
confirm from mj own experience. Perhaps amphibians are a sort

of feserve food supply for wild polecats". Both authors agreed
that polecats seek out human habitations in the winter, attracted
mainly by rats and mice, but often stealing eggs and pouliry as

well.

Kratochvil (1952) examined 70 stomachs of the European and
steope-polecat (the proportion of each is not stated) during the
winter of 1951-52.. in Czechoslovakia and gave some figures for

P.putorius.



Grigor'ev, Teplov and Tichvinskii (1931) (quoted in Ognev,
1662) gave figures for P. pubtorius in the Soviet Union over the
period 1928-30 (149 stomachs examined). The two sets of Tigures

ere shown below with some of the categories combined.

i Soviet Union
Sze?hou}ovakla % total stomachs
% prey items _
951 -
1901752 1928-29 1929-30
liammals -7 50.8 | 46.6 71.6
Biras ' . 5.9 . 11.5 10.0
Amohibians and  _ .
reptiles 17.6 24.9 8.9
Fish | - ’ 1.9 14.1
Insects 11.7 - _

Strict comparison ofAthese various findings is impossible but
it seems that the bulk of the'polecai's food is made up of small
mamméls, chiefly rodehfs, with amphibians and reptiles (mainly
the'former) meking up much of the remainder. The oroportion of
birds found in the preseht study was rather higher than in the
vublished figures but‘this is not considered to be of great

significance. Tnsects were talen frequently but not in any ocuantity.
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11.0 PARASITES

The various groups of parasites are listed below with any

relevaent comments.

Tetoparasites consisted entirely of fleas (Sinhonavtera) and

ticks (Mestaﬁigmata). The former were identified by means of the

ey provided by Smit (1957); ~the latter were very kindly

identified by R. J. C. Page.

11.1 Siphonsptera (with comments on distribution from Smit 19572)

Archaeopsylla erinacei erinacei Bouché.

8 9@ taken from one host. Principal and only host is the
hedgehog so that these were presumably stragglers, probably
acquired from prey. New host record.

Fosopsyllus Tfasciatus Bosc.

1 ¢ Common throughout the British Isles on Rattus spp. but
also on the wood-mouse, house-mouse and short-tailed vole.

Rhadinopsvlla pentacantha. bRothschild

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

mouse.

. Paraceras melis melis. Walker

- 27 Q9 6 " All from one host. Common England, Yales and
Ireland principally on the badger but also on -the fox. New
host record. This number of fleas could not be stragzlers

but must have either been acquired from a badger sett in
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which the polecat had taken up residence or could
conceivably have been breeding in the polecati's owmn den.

The size of the infestation was most unusual.

Ofnall the British mustelids the badger is the only one which
oouldAbe said to have a permanent homé. it is also the only one-
vhich has a fleé snecific to itself and with which it is often
infested i.e. P.n.nelis. The otﬁer mustelids, the polecat included,
ocoupy-déns whicﬁ arernly'seasonai. They rarely have fleas on
théir bodies except thoSé recently acauired from prey.

11.2 letastigmata Two specles of ticks were found. These were

Ixodes hexagonué Leach:1815 and Ixodes canisugs Johnston 1849.

The pumbers and stages of each tick which were found ere showm in

Table 11.21.

I. canisuga occurs mainly on dogs and foxes, although it has
also been recorded from thé sheep, ferret, mole, horse, badger and
red-squirrel: also from nests of the sand-martin. This occurrence

on the polecat eppears to be a new host recoxd.

I.hexagonus the Hedgehog Tick, has a wide range of hosts in
Britain (Arthur 1953). One or more stages have been recorded from
the hedgehog, stoat, weasel, fox, badger, otter, and polecat. It

ig said to have spring and autumn peaks of activity.
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sndoparasites were found in only three individuels. £11 were

kindly identified by Dr. Gwendolen Rees.

11.3 (Cestoda Two animals had rvespectively one and two individuals

‘of the tapeworm Taenia tenuicollis Rudolphi 1819. This species has

‘previously been recorded from the stoat, weasel and European

polecat on the Continent. It also occurs in the mink in Horth

America. Intermediate hosts in Zurove are liicrotus arvalis and

Talpa eurcpaeas

11.4 Nematoda

One animal had a number of nematodes in the stomach. These

were. lMolineus patens Day 1815, a parasite found in Europe, Asia,

and Horth America in a variety of mustelid hosts indluding P.putorius

and Vormela sarmatica.

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

orbital regioh typical of that caused by the nematode Skrjabingylus
nasicols Leuckart 1842. This parasite occurs in the frontal
sinuses of a variety of mustelid hosts. Intermediate hosts in
'Britain are not lmown, but elsewhere larval stages have been
recorded from several species of slugs and sneils. Its occurrence

in the’polecat has been recorded by Lewis (1967) .
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11.5 liicro-organisms

Oné animal had an extensive ebscess of the head and neck
region, with involvenent of the right eye and erosion of the béne.
A swab from the infective material vas kindly examined by Iiiss
Bernice Caul, who recorded the following observations:-

Cram stainine showed the presence of Gram positive cocci,

Gram negative rods, and Gram negative filamentous rods.

herobic culture showed a haemolytic coliform (Gram -ve

rods) in profusion; and a Ievw non-heemolytic streptoccecci

"(the Gram +ve cocci).

inaerobic culture produced the same organisms. Fusiformis
(the Gram - ve filementous rods) failed to grow in culture

but was orobably the cause or the pus.

67



GENERAL DISCUSSION AND COHCLUSIONS

Therpe ‘is still much to be learned about the polecat P.putoriuvs
both in Britain and in Continental Burope. However, it is felt
that the work described in the previous sections has elucidated

meny details about this animal which were not previously knotm.

There is liftle doubt that the polecat is undergoing 2 period

"of expansicn in Britgin at the present time both in area and
numbers. It can be assuﬁed that this expansion is due to some
change which has produoed an increase in the birth rate, a decrease
in the death rate? or both. One faoto¢ which must be considered
in this context is the veduction in the number of gih—traps in
use. Before the first epidemic of myxomatosis in'Brita;n, in
1954, tens of thousaﬁds of these traps were used by trappers to
supoly rabbitévfor the commercial market. Pembrokeshire,
Carmarthenshire and south Cardiganshire-were amongst the most
impqrtant areas in Britain for this trede. It was common
pradtice, When dealing’with any particular érea, to begin by
trepping all the local ground predators, especially stoats,
wéasels,Afoxes and polecats. This was done to pfevent danage

to trapped rabbits which would have reduced theif markef value.
This procedure was SO effective that stoats and weasels were
consiaered to Be iodally'extiﬁct in West Hales as recently as

1952. (latthews 1952). -
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The first myxomatosis epidemic so reduced rabbit numbers in
Britéin that'commércial trasoing was no longer economical. It was
this factor, and not the subsequentAlegislation in 1958, which
reduced the number of gin-traps being used. They are §{i11
widely used in small numbers partly for catching haies, rabbits
and ra%s, but meinly fér destroying mammal and bird predators cn
large estates. As a result of the disappearance of wholesale
trapping Qf rabbits, stoats and weasels appear to have been-
re—estaﬁlishing themselves during the last ten years in West Wales,
and polecats are common once more. The wild cat seems to be
meking a similar recovery in Scotland. It seems likely that the
polecat will further extend its range in the near future, orobably
into the pa;t; of Pembrokeshire where it.does not yet occur; and

possibly into Glamorganshire also.

The gin trap was almést certainly respopsible for the
extermination of the polecat in Scotland where the animal was
intensively trapped for fur during the nineteenth-century.
Ritchie (1920>'published a (graph showing the number of skins on
sele and their value at thel Dunfries Fur Market from 1830 to 1875.
The number fell steeply during this period and their price rose
as they became scarcer. By 1870 there were no skins on sale and
polecats were virtually extinct in Scotland. Four survivors were
caught in the early part of the present century. These were the’
omimsls described as a Scottish sub-species by Tetley (1945).

P
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In Europe P. putorius has a very extensive distribution which
is also expénding at present but for different reasons to that
'suggested_above. Its spread in Finland is exceptionally well
-dbcumented and has been described by Kalela (1940; 1948; 1952).
‘He showed that its'sz;read from the 1880's to the 1930's coincided
with a long—terﬁ change in the climate which gave rather warmer
winters with less snowfall. He believed that snowlcqver and low
Winfér temperatures interfered with the polecat}s food supply at
Aa critical time‘of the year. They do not hunt small rodents
beneath the snow in the way that stoats and ﬁeasels do and
freezing temperatures cause a shortage of frogs, which are another
important item of diet. The number Qf‘polecats_caught in Finland
dropped to one tenth of its previoﬁé value after thé hard winters
éf the years from 1939 to 1942. During the Winﬁer polecafs tend
to moﬁe to tﬁehbroximity of humén habitations where rats and mice

‘are abundant:

>Winter temperatures in Wales are relafively highﬁand snowfall
is gsually light, especially along the coastal belt. It is .
unlikely that climatic factors of the sort described above would
ever limit the area of distribution of the polecat in Waies, vet
an association with farm outbuildings.during the winter has been
-observed here also. 1In Scotland winters are relatively severe,
especially .in the.Highlands, and this~faot mgy well have tipped

the balance against the polecat durihg the laét'century when

)]
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trepping was alréady causing a decline in numbers. though
' ratS'and mice are often the main attraction around'farms in the
winter, the polecat is sometimes guilty of destroying poultry as
 well. Such damege is uncommon, however, and the'offending-animal
can usually be .dealt with easily by itrapping. There seems

little justification, on the other ﬁand, for indiscriminate
trapping of the sort which most large-estates still empioy

against predators.

Heptner (1964) regarded the pattern of distribution of

P. vputorius and P. eversmanni in Zurope and Asis as representing

the closing stages of an historiéal process. The ancestral

polecat population was once continuous across Burasia with
considerable variation in form from west to east. The forms at
either end of thiéhdistfibution‘were probably very different so
that, when glaciatidn inferrupted the coﬁtinuity of the area during
the Pleistocene, the two sevarated populations evolved into
divergent races. These met one another when the ice retreated

and although they were capable of hybridising they generally
remained reproductively isolated because of their differences

in habitat preference. This still remains true even théugh their
‘areas.of dist;ibution'now overlap to a considerable extent.

Hyorid popﬂations are not known even -though nybrid individuals

do sometimes occur, nor has the:e.been any destruction or displaﬁe-
ment of one species by the other.. Thus they cén b§ regarded as

well defined species.
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The population in Britain presumably represents the extreme
western end of tﬁe original distribution, isolated since the
disappearance of the land bridge xo Europe. It would be surnrising
if some differences could not, therefore, be detected betweeﬁ
- pblecaté in Britain and those in Continental Euxope. Differgnces
in physical dimensions have already been discussed in Section 5.2.
In addition it is possible that the frequehcy of occurrence of
the complete Irontal band pattern of the lace, discussed in Section
5.1, may dlffer in the two areas. This was the sort of dlstlnctlon
vhich was sugg oested by Pocock (1936) but he was looking for an
absolute crlterlon whereas this distinction 1svoply relsative, as
hos been showm. It is possible éhat the frequency of the compléte
..band may be related to temperature in the way that the colour

change of the stoat from brown to Whlte is.

It ﬁas often been said that the polecat no longer exisis as
a definable species in ?ritain because of the way that the stock
has hybfidised_with escaped ferrets. The consistent uniformity
of both coat pattern and skull features found in thié‘study show
that, whatever number of ferrets mey have mixed into the polecat
stbck, their characteristic features have been swamped by a
vigorous native éopulation. In this connexion it i5 interesting
to note the very low frequency of the "redﬁ variety in the present
study. Although the variety isisaid to have'arisen in the

Tregaroh Bog area around the turn of the century and even to

-
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have spread nofthwaids along the coast for some time, there are
few recent records. The éingle record in the present study'ié
the first from this particular locality since another solitary
record in 1926. The gene for this colou; var%ety is recessive

" {0 blacik.

The lack of variabtion in the wild animal is easily
understandable. Apart from recessive genes for such features as
erythrism and albinism, veriation in wild animals is usually of
2 small 6rder since ohly minor deviations from the vbest adapted
form are still abie to compete succeséfully. In ceptivity,
however, many features can be retained and developediwhioh would
be harmful in the wild but in this situation are “neutral" or even
beneficial. Thus the ferret occﬁrs ih a wide variety of oolburs
and sizes; it is also different in behaviour to the polecat, being
easily handled and;less ready to bite. It has been suggested tha’c~
the tameness of the ferret is due to the reduction in the size of
its brain bub nb evidence for this has been presented. It would
be interesting to know what part of the brain, if an&, is affected

by the post-orbital constriction.

The differences found in this study between polecat and ferret
slulls throw little further light on the relationship of the two
forms to one anoﬁherband to the Asiatic polecat, although they are

most interesting from the point of view of skull development.

13




Attention in the past has been concentrated on the éost-orbital
constfiotion, which the Asiavic polecat and ferret have in common,
as indicating a close relationship between these two. However, as
pointed out by Ashton and Thomson (1954) there are other less
obvious features o be considered. 'Thgir results tended to show
a oldser relationship between the ferret and the European polecat.
Hepitner (1964) regarded the Asiatic polecat as representing a
more specialised carnivore than the'Europeén species since it eats
maiﬁly large rodents such as ground squirrels and marmots. He
fhought that fhisvwas the reason for its Q;gger skull ridges and
wider zygomatié archés.f Turther work on wild populations of both
.species of polecat, and experimental crossing of each one with the

ferret, would be of great morphological and evolutionary interest.

The lack of.specialisation shown by the polecat is probably
one of the reasohs fqr its successful persistance in areas where
trapning preséuré has always 5een low, a5 is the case in most of
mid—Wales. ‘A variety of suitable habitats exist in this‘area
pvarticularly marginal 1§pd, small woodlands and wide hedgebanks.
These hébi%ats contain a great number of ﬁrey species well suited
to the poleéaﬁ's gbilities as a hunter. It vprobably relies heavily
on scent and hearing when hunting. Sight is only used a$ close
range so that it does not specialise in the éapture of fast moving

prey as does the stoat, for example (Eibl-Eibesfeldt 1955).

-
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_On first comparing the polecat and mink the two appear to be
very similar voth in general appearance and behaviour. It nmight be
thought, therefore, that they would come into direct competition
with eaoh.éther.wherever they occur together in the séme area.

From observafions in south-west Wéles, the only pgrt of Britain
‘where both axe £Ound, this does not appear to be the case.

Polecats exploit the food resources of a wide variety of hebitats
and although they frequently hunt on Wef ground and along river
banks,Athey do not norﬁally pursue prey in the Watér.- ﬁink,
however, are not only capable of utilising terresfrial prey species
but also hunt in the water. They are adapted for swimming by
having ﬁartly webbed hind-feet and'probably ha&e ofher sensory and
phys;ological adaptations. Their swiﬁming ability enables them to
unt water-fowl and they also catch fish with great dexterity so
that, whilst thei z diet.aimost certaiﬁly §verlaps to_some extent
vith that of the polecat, they are able to exploit a food.supply
which is not readiiy available to the latter. It seems likely,
-therefore, that there is little competition between fhe two species,
énd no reason fo? suppoéing that the ﬁink will displade the polecat,

but close field studies would be very worth while.

liore infofmaiion is also needed about the reprcductive cycle,
especially that of the female since this must have an iﬁportant
effépt'on population structure and balance. Causes of death are
1ittle understood, not only in the polecat but in scarcely any

wild animal. Food supply during the winter must often be a
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'1imitihé faétof‘and poséibly parasités and disecase may be too.
PTragping probably now accownts for only a»small préportion of
”polécat deaths'in Britain but both it and the Asiatic pplecat are
trapped extensively for fur both in Europe and Asia.' Figures
kindly supplied by a London firm of hide brokers (imning,
Chadwick and Kiver Ltd.) show that they alone handled 120,000
skins of the European polecat from the Soviet:Uﬁion and
Czechoslovalkia during the five years 1962-67. This must only be
a proportion of the total output, unless numbers have been very
much Teduced, since Generosov (1926) gave a figure of 149,000
pelts exported from European Russia in the oné year of 1925.
Neyerthéless‘thése-figures do givé»some ides of the vast scale of
commercialltrapping operatibns Whiph may be affecting polecat

numoers.

There seems little fear that the'polecat will ever again
be ubgected fo th;s sort of pressure in Britain and it appears
to haNe a secure place emongst the netive fauna within the

foreseeable future at least.
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SULIARY

The polecat, Putorius putorius (L). was investigated in -

Britain from 1955 to 1967. Its occurrence was found to be
confined to Viales and the English Border Counties, but it is
con51dered to be in an expanding phase both with regard to

numbers and area of distribution.

PHySLCal features are described. The coat pattern was found

to be unlform anu alfferent to uhat of the closely related

fitch ferret. Variations in the face pattern were found to

correspond with summer and winter coats.

v

,Body dlmens10ns were rbcorded These were slightly smeller

than those of animal§ Lrom Conulnenual “urooe, by comparlson
with'published figﬁres. An annual cycle was obsefved for male
body Weighf.' It is suggested that this was due to the
accumulation and dispersél of fat and was related to the

breeding season.

: AN
Comparison of polecat and ferret skull dimensions showed that

the polecat had a somewhat broader skull than the ferret.
Possible reasons for this are discussed. Juveniles of both
forms had a greater breadth and volume of the braincase than

the adults. . 4 possible explanation for this is suggested.
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The male was showm 4o have a restricted breeding season which
was at its height from March to May. Development of the .
testis began in December whilst day length was still decreasing.

Some details of female reproduction are presented.

The polecat baculum is described. It was investigated as a
guide to age and shown to be of some value for this purpose

during part of the year. The growth of the baoulum in the

polecat is compared with that in the ferxret.

Veriation in numbers, causes of death, and the sex ratio eare

v

discussed.

The diet was investigated and found to consist mainly of small
rodents, amphibians, and birds, with some insects. A lisi of

prey species is given.

External and internal parasites are listed.
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Note on statistical methods

Data were treated by normal procedures which are described in

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

The significancé of changes taking place with time were
assessed by analysis of variance in which the total variation

.present was sub-divided into

i) that which measured variation between groups
~1i) that which measured variation between individials within

groups i.e. error variation.

The relationship between baculum weight and length was in the
form of a curve (Figé 8.01A.and 8;O2A).. The data for weight was
traﬁsformed ﬁo log1o weight and regression anaiysis-carried out on
the transformed data.(Fiés. 8;O1B and 8.02B). The curve was dravn
by transforming back from logig weight. The difference between the

regression cpéfficients was tested by joint regression analysis.

- The means and standard errors for skull and other dimensions
were calculated by normal procedures using a programme devised for
: ’ . ' ~u
~ an Olivetti Programma desk computer. Variances and sums of squares
were obtained at the same time and used for comparing means.

Variance ratio tests were used to decide whether comparison was valid

and differences between means were assessed by t-tests.
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The conventional significance level (P <0.05) has been
accepted for most of the procedures but_for comparison of skull

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

The tables and appendices are marked with significance as

. follows:~

#2 P = 0.01 > 0.001

FEFIE P = OQOO1'>
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APPENDIX 3.01 GENERAL METHODS
1. A serial number was assigned and the sex, date of capture,
locality, O.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% alcohol to be identified later.

43. The animal was weighed (nearest 1.0 gm.) andAthe head and .body,
tail, and hind-foot lengths measured. The first two werse found by
placing pins at the nosé tip, pelvis, and tail fip with the animal
flat on its back. The pins were'then rempved and the distances

between them measured with a steel tépé’(nearest 0.5 cd.). The

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

5. The pelt was removed, stripped of flesh and fat,.and dried
on a wooden frame. LO 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 intestine were opened into a sieve. Any internal parasites

were removed, and solid food remains were breserved for later

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

© Appendix 6.01.

8. The left ﬁumerus, left femur, skull, and baculum in the males,
werg put into 5% ammonia for at léast'24 hours to soften the flesh
and then boiled and brushed clean. .They were bleached with
hydrogen peroxide. Vhere long bones were missing from the left

side, those from the right were substituted.

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

. comparison with those of the polecat.
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Appendix 5.4 SKULL MEASURGKENTS

The numbers of skulls available for examination were as

fol}ows:-
| JUVENILE |  ADUID
, - MALE FEMALE MALE FEMALE
POLECAT 6 5 | 3 '
FERRET 5 g 5 o

A series of measurements was made on each skull similar to those
made by Ashton and Thomson (1954) on the British Museum'colléction.
Two of fheir measurements were,om}tted because the exact method of

‘ meésurgment was in doubt. An additional measurement was introduced.
Thié was the volume of fhe brainéase Which was measured by filling
.the skull cavity with fine, dry silver sand which was then poured
into a idﬁi. or 25mi.4g¥aéﬁated cylinder. The method was accurate

. ‘co. .a.box_).t + O.qml.

Skulls Weré considered to be still juvenile when any one of
.the sutureg —-naéal-maxillary,_basal, or pa;atal - wasvopen. This
placed fhe age of maturif& higher than.that Sef by‘Ashtqﬁ and
Thomson (j954) since ﬁshton (pers. comm.)'staied that their
”criterion for juvehiles Was.the retention of milk teetﬁ. Tables

. . /_f‘ .
5.41 A-E show the means end standard errors for the measurements made.
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Comparisons of means were made by variance ratios and t-tests for
each sex separately. The variance ratio Was'exceeded in 12 out
of 130 comparisons whichAﬁeant'that these means could not be

" properly compaied. The polecat and ferret were compared; .also

adults and juveniles of each form.



APPENDIX 6.01 EXAMINATION OF THE REPRODUCTIVE ORGANS

MALE

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

in thé abdominal fat. A4s they enlarged during the breeding season
they came to lie nearer the skin so that they showed as visiﬁle

swellings on the surface..

2. When the skin was removed the 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 a microscope.

{

5; Both testes Were?placed in aqueous Bouin's solution to fix
them.  When fixed they'were removed, blotted free of surplus

fixative and weighed (rearest 1.0 mg.)
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- 6. Selected testes were sectioned and stained with. haematoxylin
and eosin for histological study. Diameters of testis tubules

were measured on these sections with a micrometer eye~piece.

FEMALE -

1. The vulva was examined and measured

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

lactation.

3. On opening the bodyhcavity the state of the reproductive tract
was noted in situ. The uterus was measured and examined for

embryo swellings. Mammary tissue was noted. '

4. The ovaries were examined for corpora lutea swellings.



Appendix 5.41. Calculation of moments for length of male polecat

skull‘ (prosthion_ to o‘cc':ipital condyles) .

_Group . ‘
interval £ 4  fa  fa® a3 -ra
5859 1 - -4 16 -6, 256
60-61° 1 -3 -3 9 =27 . 81
- 62-63 6 =2 -12 2 -48 96
64~65 5 . -1 -5 5 =5 5
66-67 18
68-69° 71 1 1 7 T
70-71 5 2 10 20 40 80
7273 300003 9 271 81 243
Yo 1 2 18 -6 768
ay as a3y @, 0.0L55 2.45h ~0.36L 17.45

V1y V25 V3, Vu(moments)0.0h55 2.452 -0.699 17.546

X 35-0.699 = 0.073

2.452%
Xy = 17.546 = 2.918
2.452%
N.B.SX 3 = O for the normal or any symmetrical distribution.

X L, = 5 for the normal fcurve.

[0



Itenm - daf MS

Between groups 9 ‘ 3.596 ¥

Within groups 29 1.633

Appendix 5.37. Analysis of variance - gross body weight of

polecat by months.

Item daf M3
) Between groups- ‘ 5 241.2 =
Within groups 21 _ 47.38

Appendix 8.03. Analysis of variance - mean baculum weight of

polecat by mohths (August-January) .

[



Ttem af S

Regression 1 6.740 R

Residual 46 0.0302

Appendix 8.01. Regression analysis - weight against length of

'

polecat baculum.

Item af M3
Regression ’ 1 L.515 R
Residual 24, - 0.038

Appendix 8.02. Regréssion analysis — weight against lengfh of

ferret baculum.

Item af MS

‘Joint regression 1 11,212 == |

Heterogeneity of

individual 1 o 0.043
regressions
Joint residual 70 0.129

Appendix 8.04L. Joint regression analysis - weighf.against length
) . .

of polecat and ferret bacula.



Appendix 9.01. Calculation of life expectancy

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

23

= L.E. in years '

[N
i

0 -1 year old animals

total sample size

jat
i

: In the-present study the juvenile/adult status of 32 poiecats was
determined from July-January inclusive and 27 wére found to be

v

Juveniles. Thus:~

n = 32

j o= a1

= (2 x32=27) = 37 = 0.68 years

2 x 27 Sh )

F—"
t=

This is equivalent to 8.1 months.

k



Occurrence of frontal band and cheek patches by months for

collection skins and additional observations (Total of 65

animals)

Collection skins Observations _ TOTAL
Frontal | Patches Frontal | Patches Frontal| Patches
Band + only Band + only Band + only
JANUARY 9 1 10.
FEBRUARY 2 2
MARCH s E 7
APRIL 1 2 3
wy 1 2 3
JUNE ' 1 1 1 1
1oLy - 1 L | 5
;A.UGUST 2 . 3 5
SEPTEMBER 5 2 1
OCTOBER 3 1 5 1 8
NOVEMBER 5 1 1 6 3
| DECEMBER | . 2 1 3
TABLE 5.11 ?
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Condylo-basal Zygomatic
length (m.m.) breadth (m.m.)
TFemale liale Female lale
No. | Mean | No.|HMean | No.|Mean | No.| Mean
Czechoslovakia | 40 59.2 {55 1 67.2 | 40 | 34.1 {55 | 41.3
Britain ' 7 160.4 |31 [67.0 | -7 |34.8 {31 ]241.5
Head and body length Tail length (cm.)
(cm.)
Female Hale Female kiale
No. { Mean | No.| Mean | No.| kean | No.| Hean
CzZechoslovakia | 44 35.8 | 50 | 41.7 | 44 | 13.2 | 50 | 15.4
Britain 12 33.5 | 45 38.0-t 12 12.5 { 45 14.0
Hind foot length (cm.)
Femaie iale
No. | keen | No.| Mean
Czechoslovakia a4 1 4.9 501 6.2
Britain 11 [ 5.4 | 48 | 5.7

Table 5.22 Comparison of some dimensions of polecats from

Czechoslovakia and polecats from Britain (Czech data from °

Kratochvil 1952; corrected to first decimal place).




HONTH NO. ' %EA? S.E.
AUGUST - 3 613 | 105
SEPTEMBER 4 | 677 | 60
0CTOBER b 1014 36
NOVEMEER 6 993 65 -
DECEMBEZ% 3 1066 49
JANUARY - .8 | 99k | 48
FEBRUARY ' 2 1161 73
MARCH | : 5 1232 25
CAPRIL 4 111y 91
MAS{ . 3 958 | 67
JUNE 2 6906- 118
JULY 2 1046 - 67

Table 5.31. Monthiy veriation in gross body weight' in the male

polecat. (means and S.E's).



Table 5.41 Cranial dimensions of the polecat and
ferret and a comparison of mean values. Significance

level is 2% at least, except where indicated



JRUs. ¥
e

Prosthion - most posterior part of occipitél condyles.

Maximum bizygomatié breadth

Distance between most lateral points on occipital crests

Minimum frontal breadth -

Basion - inion

Height of skull staphylion - ant. bifurc. temporal crest

Bagion-—opisthion

Breadth of foramen magnum
Iraximum length of bullae
Meximum breedth of bullae

Minimum distance between bullae

'Endobgsion - staphylion

Orale - staphylion 4

Qrale - posterior palatine foramen
External breadth of paléte at PuM3.
External breadth of palate at canines
Minimum distance between orbits
Maximum breadth of piriform aperture:
Prosthion - rhinion

Breadth of orbit

Height of orbit

Minimum distance, orbital - alveolar mergin’

Vert. distance, coronion - inferior border of ramus

Maximur breadth of mendibular condyle

- 3 3 -~ . j )
Maximum distance lateral borders of mandibular condyles -

Volume of braincase
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1.
12.

-

13-
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15.

16.
17.
18.
19.
20.
21.
22.
23.
25.
26.
27.
28.

Polecat Ferret
CAdult male ‘ Adult male
No. ‘Mean (rmm. ) S.E. No." Hean (mm.) JB.
31 67.0 0.5 19 66.3 0.7
25 41.4 0.4 19 39.8 0.5
31 36.4 0.3 19 36.8 0.5
31 16.5 . 0.1 19 14.6 0.2
31 18.8 0.2 19 18.5 0.3
31 21.5 0.2 19 20.9 0.3
31 9.1 0.1 18 9.3 0.1
31 10.7 0.1 19 10.4 0.1
30 17.2 0.1 18 18.1 0.3
30 10.8 0.1 19 11.0 0.1
31 7.6 0:1 19 6.8 0.1
31 31.2 0.3 - 19 31.0 0.3
31 30.8 0.3 19 30.4 0.4
31 13.2° 0.2 19 12.6 0.1
.28 23.3 0.2 19 22.5 0.3
31 16.9 0.2 19 16.5. 0.2
31 18.2 0,2 19 17.4 0.3
30 7.7 0.1 19 7.5 0.1
31 11.8 0.1 19 11.7 0.2
29 9.8 0.1 19 9.8 0.1
30 9.8 0.1 19 9.6 0.1
30 8.3 0.1 19 8.4 0.2
30 19.9 0.2 19 19.3 0.6
31 11.8 0.1 19 1.4 0.2
30 37.4 0.3 | ]»19 36.0 0.4
26 9.7ml. 0.1 18 7.7ml. 0.1

Only those differences are indicated which were also found in

female skulls.

Table 5.414 - comparison of adult males.



22,

Ferret

Polecat
Adult female Adult female
To. | Nean (ram. ) .E. o. Hean (mm.) S.E.
7 ' 60.4 0.5 10 58.9 0.9
7 34.8 0.3 10 33.8 0.3 | ==
7 31.8 0.2 10 31.6 0.4
7 15.8 0.1 10 13.5 0.2 | smm
7 16.4 0.1 10 15.5 0.3
7 19.1 0.2 10 18.0 0.3
T 9.0 0.2 10 8.4 0.2
7 10.2 0.2 10 9.9 0.1
7 16.0 0.3 10 15.0 0.3
7 9.4 0.2 10 9.1 0.2 |
7 6.9 0.1 10 6.0 0.1 | s
7 28.3 0.4 10 27.8 0.5
T 27.3 0.4 10 26.8 0.3
7 11.6 0.2 10 11.1 0.1 | =
7 20.7 0.1 10 20.3 0.3 | =
7 14.2 0.1 10 13.6 0.2
7 15,7 0.2 10 14.5 0.1 | smem
6 6.6 0.1 10 6.7 - 0.1
7 10.1 0.2 10 10.3 0.1
7 8.9 0.1 10 9.2. 0.1
7 8.9 0.1 10 8.9 0.1
7 6.9 0.1 10 6.5 0.2
"7 16.8 0.2 10 16.4 0.4 -~
7 9.8 0.2 9 9.3 0.2
7 32.7 0.2 9 31.4 0.5,
7. 7.5ml. 0.2 10 ¢ 6.2l | 0.2 | smm

Only those differences are indicated which were also found in male

skulls. Item 15 significant at 5% level only.

Table 5.41B compariscn of adult females.



Polecat Polecat
Adult male Juvenile male
I Wo. | Hean (mm.) S.E. No. | ean (mm.) | S.E.
1 31 . 67.0 0.5 6 67.0 1.0
3.1 25 41.4 0.4 6 39.7 0.9 |=
4.1 3  36.4 0.3 6 36.1 0.8
5. 31 16.5 - 0.1 6 17.4 0.2 s
6.1 31 18.8 0.2 6 18.0 - 0.4
7. 31 21.5 0.2 6 21.2 0.4
8. 31 9.1 0.1 6 9.5 © 0.1
9.1 31 | 10.7 0.1 6 10.5 0.1
10. 30 17.2 0.1 6 17.5 0.4
1.1 30 ©10.8 0.1 6 10.7 0.2
12.] 31 | 7.6 .. 0.1. 6 7.8 0.1
3.1 31 31.2 0.3 6 30.9 0.5
14. 31 - 30.8 0.3 - 6 130.7 0.5
15,4 31 : 13.2° . 0.2 6 S 13.4 0.4
16.] 28 23.3 . 0.2 6 ' 23.5 0.5
7.1 31 16.9 0.2 6 16.6 0.4
8.0 31 | . .18.2 . 0.2 6 17.6 0.4
19.1 30 B 0.1 6 7.6 0.2
20. 31 11.8 - 0.1 6 11.6 0.2
21. 29 | 9.8 0.1 6 9.8 0.2°
22.1 30 9.8 0.1, 6 5.8 0.2
23.1 30 8.3 0.1 6 8.0 0.2
25,1 30 | 19.9 0.2 6 19.8 - 0.5
25. 31 " 11.8 | 0.1 6 11.5 0.3
27.1 30 37.4 0.3 5 | 37.0° 0.8
28. | 26 9.7ml. 0.1 6 10.4ml. 0.1 %

Table 5.41C. - Comparison of adult and juvenile polecats (males only)
Ttems 3 and 28 significent at 5% level only.
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10.

1.

12.

13.

1{}.0
15.

16.
17
18.
19.

Adult male ngenile,male
Vo. Hean (mm.) S.E. No. " Mean (mm.) .B.
19 66.3 0.7 5 64.7 0.4
19 39.8 0.5 5 38.7 0.5
19 36.8 0.5 5 35.7 0.8
19 10.6 0.2 5 16.2 0.2
19 18.5 0.3 5 17.8 0.4
19 20.9 0.3 5 20.2 0.1
18- 9.3 0.1 5 9.1 0.1
19 10.4 0.1 5 10.2 0.3
18 18.1 0.3 5 17.8 0.4
19 11.0 0.1 5 10.8 0.3
19 6.8 0.1 - 5 6.9 0.2
19 31.0 0.3 5 30.2 0.4
49" . 30.4 0.4 5 29.7 0.1
19 12.6 0.1 5 12.2 0.2
19 22.5 0.3 5 23.3 0.6
19 18.5, 0.2 5 15.8 0.2
19 174 0.3 5 16.4 0.3
19 7.5 0.9 5 7.7 0.1
19 11.7 0.2 5 11.7 0.2
19 9.8 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 s 0.1
19 19.3 0.6 5 19.2 0.4
19 11.4 0.2 5 10.9 0.2
19 36.0 0.4 5 36.6 0.4
- 18 7.7ml. 0.1 5 9.2ml. 0.2

(@}

(S

Table 5.41D. .Comparispn of adult and juvehile male ferrets.

nly those differences are indicated which were also. found in

ne female skulls.



.

.

W~ Oy U S o .
« & e & =

11.

22.
23‘

25..

26.
27.
28.

Perret

Adult female

b

Juvenile female

Ferret

o, liean (mm.) To. ! Mean (mm.) S.E.
10 58.9 0.9 -6 59.5 0.3
10 33.8 0.3 6 3449 0.3 -
10 31.6 0.4 6 31.9 0.2
10 13.5 0.2 6 14.7 0.2
10 15.5 0.3 6 16.0 0.2
10 18.0 0.3 6 18.6 0.3
10 8.4 0.2 6 8.2 0.2
10 9.9 0.1 6 9.4 0.1
10 16.0 0.3 6 16.7 0.2
10 941 0.2 6 9.9 0.1
10.. 6.0 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 1.1 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 0.2
10 . 1445 0.1 6 14..6 0.4
10 C 6.7 0.1 6 6.8 0.1
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
10 6.5 0.2 6 Ta1 0.1
10 16.4 0.4 3 17.0 | 0.2
9 9.3 0.2 6 9.4 0.1
9 31.4 0.5 6 - 32.6 0.4
10 s;an. 0.2 6 7.5m1. 0.2

Table 5.41E. Comparison of adult and'juﬂenile female ferrets.

' Only those differences are indicated which were also found in

. male skulls.



JUVENILE - ADULT
Hean Mean
No. S.E. Yo. S.E.
© (g.) | ° (g.)
| AUGUST L 0.14 0.01 || - - -
SEPTEMBER 3 0.17 0.03 2 0.64 | 0.18
OCTOBER .6 1 0.26 0.04 2 | 0.68 |0.33
NOVEMBER 5 0.16 0.01 2- 0.35 | 0.02
DECEMBER 3 | 0.33 0.10 - - -
JANUARY 8 - 0.63 | 0.05
' ' NO
FEBRUARY | 2 1.61 | 0.37
* DISTINCTION
MARCH 5 2.0y | 0.31
MADE '
APRIL : 3 2.02 | 0.19°
: DURING
MAY 4 | 2.0 0.13
, THIS :
JUNE - o 3 1,67 | 0.11
: PERIOD : :

JULY : ' : 2 | 0.65] 0.06

‘Teble 6.01. Honthly variation in the mean weight of the

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

been transposed to follow that for July.




JUVENILE ADULT
Month '
Mean tubule - Lean tubule
diameter(/4) diameter(/%)
Augﬁst ' 51.5
September 44.7 102.5
October gg:g§67'6 101.5
November 53.6 90.5
December 97;6
January 113
February 149
March 152
April 197
Mey 167
June 115;.
127§ 118
July 83.5
Table 6.02

Monthly variation in mean testis tubule-diameter in the

polecat. (Each value is the mean of 50 measurements on

one testis except where indicated.) The adult values

for September-November have been transposed on Fig. 6.02

to follow the value Tfor July.




: | Uterus Uterus Valve
Date ' Length Diameter | Diameter Status
(1) (138) (2a20)
12%n September 38 1 . L Juvenile
12th November L0 1 - 'Juvenile
18th November 29 3 2 Juvenile
28th July 3L 3.5 9 Adult Post-
' B . Partum
Tth March L2 2 7 .| Adult Pre-
Breeding
14th November 33 1 - Juvenile

v

TABLE 7.01. Some measurements of the reproductive tract in female
polecats. : :




Total

Date Status Nipples Nipples recently
vFoun& in use

. 18th November Juvenile 8 0

28th July Adult 8 6

8tk September Adult

22nd September Adult 8

4th January Adult 9 9

20%h July Adult 9 9

TABLE 7.02. Comparison of nipple numbers in female polecats.




JUVENTLES . ADULTS
No. | Mean (MG.) | S.E. SINGLEWIT?:SA(')Ugi (1G.)
ACUST L% e | s
SEPTEMBER 4 | 136 _45.8. -
| OCTOBER 7 152 ] 22 L78
NOVEIBER | 3 159 21 : ??3
DECEMBER .3 205 33 -
JANUARY 6 290 1 36 512
© ALL ADULTS <
FEBRUARY 2 |- 570 59
MARCH '» 5° e | 10
APR.IL‘A R 481 12 ]
MAY | 3 AT 56
JUNE 3 | 386 14
JULY 2 | 38 16 .

Table 8.03. Monthly 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. -



- MONTH . 1959-62 1963-66 | . 1§§§f§s
Jamary : 10 10| 20
Febfuary S 0 | . 8 8
March ‘ 21 | 6 | 37
April ' 15 8 .’23
ey 6 T 3
June | 18 ‘ 6 . 24
July 17 12 29
August SRR TR MR W
September | 21 A '. 43‘ | - 64
October 3 g " 58
November . 14 .19~ 33
December 8 00 | 18

Table 9.01 - : . -
Variatiqn in the number of polecats recorded for éach month

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



1959-62 196367
Cause of % of ' % of
death NOmber | goaths Number deaths
Road Traffic 61 | 30.5 117 | 57.0
Traps 113 56.5 63 30,8 .
‘Dogs 11 | 5.5 3
Shooting ‘ 9 L.5 T1 34
Snares 1 0.5 3 1o
Found Dead . 5 2.5 8 3.9
Total .
Recorded : 200 205
Deaths
bl
Tablel9.02’ o

Causes of death of polecats killed in the two periods .

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

included in the first period but not the second.




Sgrial o Ixodes_hexagonus Ixodes canisuga
No. AdultQo| Nymphs |Larvae AdultQo Nymphs |Larvae
151 Jan . 11 2

- Feﬁ.

75 ar. 4 12 - 1.

79 Mar. 2 5 3

78 | Maxr. 2 6 6

86 Apr. 1
170 Apr. 3

88 | ay 3. 2

- Jun,

o | au. 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 | Nov. 1 3 1

64 Dec. 4 53

65 Dec. 12

Tmﬂe1L2L

lionthly variation in the numbers of I. hexagonus and I. canisuca

occurring on the polecat.
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