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INTRODUCTION

To check these assumptions is one of the purposes

of our study. Other aspects of the moult of the Stoat,

such as the starting and finishing date of both Au-

tumn and Spring moults, differences between males

and females in this respect, and differences between

Stoats of relatively colder parts of the Netherlands

and relatively warmer parts, will also be dealt with

in this paper.

MATERIAL

The material consisted of 300 pelts from the collec-

tions of the Zoological Museum (Zoologisch Museum)

in Amsterdam and the State Museum of Natural

History (Rijksmuseum van Natuurlijke Historie) at

Leiden. Of these, 146 were from animals captured

at the dune region between Beverwijk and Bergen

aan Zee (province of North-Holland) on the occasion

of a joint research project on Mustela erminea with

the Institute of Biological Field Research (ITliON)

at Amhem, during the years 1965, 1966 and 1967.

This collection was the basis of the determination of

the exact moult pattern, since the animals were col-

lected in the same locality in all periods of the year.
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Mustela erminea collection of the State Museum of

Natural History, towards Drs. W. J. Doude van

Troostwijk and other staffmemhers of the ITBON

and towards the management of the Provinciaal Wa-

terleidingbedrijf van Noord-Holland (P.W.N.) and

the gamewardens of this company for their cooper-

ation in this study.

RESULTS

1. DETERMINATION OF THE EXACT MOULT PATTERN

(figs. 1 and 2).

For the purpose of demonstrating the subsequent

stages in the moulting of the Stoat, 44 animals were

chosen and are arranged in fig. 1 (Autumn moult)
and fig. 2 (Spring moult).

Autumn moult starts at the base of the tail,

followed by fore- and hindlegs, shoulders and ear-

margins. After this, the whitening ascends from the

sides, finally leaving only a thin dorsal line, a patch

on the hind quarters and the head in the original
brown colour. Of these, the dorsal line and the patch
on the hind quarters disappear almost simultaneously,
while the head (and some sparse dorsal hairs) stays

brown. The whitening of the head ends at the eyes.

The authors agree withKrumbiegel (1935), that even

fully moulted animals in white wintercoat keep a

veiy indefinite brown ring round the eyes (not il-

lustrated in our figures).

Spring moult. One can easily observe, that

Spring moult follows the same pattern as Autumn

moult but in reverse order.

Little data can be found on the exact moult pattern

of the Stoat, Mustela erminea Linnaeus, 1758. Most

of the information concerning this process has been

supplied by authors, who were able to keep Stoats in

captivity for some time (Psenner, 1942; Rothschild,

1942; Schmidt, 1954; Herter, 1958; Rust, 1962). The

results of these observations do not accord with one

another, due, no doubt, to the artificial circumstances.

Those, who approached the problem by studying

museum-material(Krumbiegel, 1935; Frechkop, 1954)

were greatly limited in their conclusions by the

shortage of pelts in the collections. Krumbiegel (loc.

cit.) showed, that Stoats in the same period of the

year in different localities are not necessarily in the

same moulting stage, and furthermore that moulting
starts at the protruding parts of the animal (margin

of the
ears, snout, feet and tail). Frechkop suggests

from studies made of pelts of different Mustelidae,

that in the moult pattern of the Stoat, one can ob-

serve a reversed replica of the striped skin pattern

of related genera (e.g., Poecilogale, Ictonyx).
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From these data it must be concluded, that the

suggestion made by Frechkop (1954) cannot be sub-

stantiated. The illustrations clearly show nothing of

a striped moult pattern, unless it has to be for the

dorsal line, which is, however, fully explained by

moulting ascending from the sides of the animals.

The authors assume that Frechkop was misled by an

abnormal pelt. Abnormal pelts do occur, though in-

frequently. In the collections used for this study,

only one abnormal pelt was found among 299 nor-

mal pelts. This particular pelt (reg. nr. RMNH 269)

is illustrated in fig. 2, below at right. In comparing

its coat pattern with the coat of the other animals

illustrated in fig. 2, one notices that it is the reverse

of the normal pattern. It must be said, Frechkop (loc.

cit.) based his theory on only one aberrant specimen

(Brussels Museum, reg.nr. 7911) amongst about 110

normal pelts of Stoats he studied.

2. STARTING AND FINISHING DATE OF THE MOULT

(fig. 3).

Van Bree (1961) supplied data on this subject based

on examinations of 134 pelts. These same pelts were

used again together with pelts received later to ob-

tain a more detailed view of this matter. The authors

used the division of the animals in three groups as

in van Bree (loc. cit.):

a. Animals with entirely brown upper sides and tails.

In fig. 3 these are represented by the dark col-

umns.

b. Animals withwhite and brown hairs on the upper

sides and/or tails.

In fig. 3 these are represented by the hatched

columns.

c. Completely white animals.

In fig. 3 these are represented by the white col-

umns.

In fig. 3 each column contains the amount of

brown, white and mixed specimens expressed in per-

centages of the total amount of animals per 10 days.
The number of animals per decade varied between 2

(last decade of March) and 32 (last decade of Oc-

tober). The mean number was 8.2 per decade.

From fig. 3 we see that the first specimens with

mixed upper pelage appear in the first decade of

November, not as van Bree (loc. cit.) stated after the

20th of November. The first completely white animal

Fig. 3. Starting and finishing date of the moult in Mustela erminea from the Netherlands. On the absciss the months are

given, divided into decades; on the ordinate the percentages of animals per decade with brown (black in the figure),

variegated (hatched) and white upper pelage.
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appears in the second decade of November (van Bree

gives the 10th of December). However, this first ap-

pearance is an isolated case. From the first decade of

December onwards, the appearance of white animals

is continuous until the second decade of March in

accordance with van Bree's statement. Animals with

variegated upper pelage occur continuously until the

end of April (van Bree gives the 10th of April), with

an isolated occurrence at the beginning of June (one

animal). Entirely brown animals disappear in the

last decade of November and reappear in the first

decade of April. Thus we find that the period of

time between the occurrence of 100% brown animals

and 100% variegated/white animals is one month,

both in the Autumn and in the Spring change of

pelage. The appearance of entirely brown animals

in the period between the 1st of December and the

1st of April, however, does occur. The authors en-

countered brown animals in the second decade of

December, the first decade of February and the first

and second decade of March.

3. DIFFERENCES BETWEEN MALES AND FEMALES.

300 pelts were not enough to establish a definite

difference between males and females. Although the

result of the comparison does not warrant a con-

clusion, there are indications, that female Stoats ac-

complish their Spring moult faster than the males.

No female Stoat has a variegated upper pelage after

the 20th of March, whilst the last male with a

variegated upper pelage was recorded at the end of

April.
Various explanations of this phenomenon can be

found if the indication proves to be correct. It is

probable, that there will be a correlation with the

reproductive cycle of the Stoat. Female Stoats be-

come pregnant (implantation of the fertilized eggs)
in March or April (Deanesley, 1935) and it is con-

ceivable, that moulting cannot be associated either

hormonally or metabolically with pregnancy. Much

less could it be associated with lactation.

4. DIFFERENCES BETWEEN COLDER AND WARMER

REGIONS.

Mörzer Bruyns & Westhoff (1951) supply data on

the mean daily air temperatures for January in the

Netherlands. From these data a rough division can

be made between the southern plus western parts
of the Netherlands (with a mean maximum temper-

ature in January of about 4.7° C) and the northern

plus eastern parts (mean temperature about 3.8° C).
The warmer regions include the provinces of North

and South Holland, Zeeland, the western and south-

ein parts of North Brabant and the south of Lim-

burg. All the other provinces belong to the colder

region, which comprises the Frisian islands, the east-

ern parts of North Brabant and the northern part of

Limburg; see fig. 4. The authors realize, however,

that this climatic difference is rather small.

In comparing the above mentioned regions, the

authors found no difference in the starting date of

the Autumn moult nor in the finishing date of the

Spring moult. A rather striking difference, however,

appeared to exist in the number of completely white

animals in both regions. When one takes into account

only the animals with variegated or completely white

coats, the percentage of totally white animals is 17

(13 individuals) in the warmer region and 53 (21

individuals) in the colder region; the percentages of

the variegated animals being respectively 83 (63

individuals) and 47 (19 individuals). This suggests

that there must be Stoats which stay variegated all

winter. For the southernmost part of the Netherlands

this has already been noted by Waage (1938 : 153).

Fig. 4. Map of the Netherlands showing the division be-

tween the southern and western parts with a mean maxi-

mum temperature of about 4.7°C. in January and the

northern and eastern parts with a mean maximum terpera-
ture in January of about 3.8°C. After Mörzer Bruyns &

Westhoff, 1951.
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DISCUSSION

Many authors have paid attention to the problem of

temperature influence in the moult of the Stoat. Bis-

sonnette & Bailey (1944) made clear by extensive

laboratory experiments, that the moulting is initiated

by the decreasing daylight in Autumn and by the

increasing daylight in Spring. They state that there

is no influence of temperature on moult nor on col-

our change. Psenner (1942) and Herter (1958) con-

firm this statement on the basis of observations on

animals held in captivity, whilst Schmidt (1954) op-

poses this view on the same basis. Rust (1962) con-

cludes from his experiments that there is a delay of

the Spring moult at low temperatures. Rothschild

(1942), however, found that temperature did not af-

fect the starting date of the moult, but that it in-

fluenced its duration. She noticed, that decreased

temperature induces a colour change. Krumbiegel

(1935) remarked, that the moult starts at the extrem-

ities, which are the parts most exposed to temperature

changes. Flinthoff (1935) found, in comparing ani-

mals captured in the lowlands (temperature relatively

high) with those in the highlands (temperature rel-

atively low), that the latter turnedwhite or variegated
more frequently than the former.

Hall (1951 : 37) indicated on a mapof North Amer-

ica the region where both the brown and the white

winter pelage of Mustela frenata Lichtenstein, 1831,

a species closely related to the Stoat, are found. In

the plains this ribbon-like region follows the merid-

ians; but to the west the northernmost extension of

this region is found at the western slopes of the

Rocky Mountains, where winter temperatures are

relatively high.

In approaching this problem, it is important to

make a distinction between moulting and colour

change. Moulting is initiated by light impulses (day

length), but that does not necessarily mean a colour

change, for animals in southern regions stay brown,

although there is an Autumn and Spring moult. Tem-

perature apparently influences the colour change in

causing the animal to turn white or not and causing
the presence of Stoats which have a variegated upper

coat all winter.

Summary

1. A detailed study was made of the subsequent

stages in the colour change of the Stoat, Mustela

erminea Linnaeus, 1758.

2. Starting and finishing date of both Autumn and

Spring moult were determined, based on the ex-

amination of 300 pelts from the Netherlands.

3. An indication was found for the existence of a

difference in finishing date of the Spring moult

in male and female Stoats. The examinations show-

ed that female Stoats complete their summercoat

a good month earlier than males.

4. It appeared that there is a remarkable difference

in number of completely white animals between

warmer and colder parts in the Netherlands. The

colder regions hold much more completely white

animals. This indicates that temperature has an

influence on whether Stoats turn completely white

or have a variegated wintercoat.
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