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I. INTRODUCTION

en by moulting and variations in coloration in the hare (Lepus europaeus
allas, 1778) during the yearly cycle. The information on this problem so far
{to be found in literature is extremely scanty. Ognev (1940) states: "The
autumn moult of the hare in the Moscow district starts at the beginning of Octo-
ber and finishes at the end of November., The spring moult takes a more
turbulent form, from April to the beginning of May”.

Gerasimowa (1955 b) refers to the autumn moult of the hare. In another
study this authoress (1955 a) discusses the density and length of the fur of hares
from different parts of the Soviet Union, and finds that the summer skin is
thicker than the winter one.

Korneyev (1960) gives the information that in the Ukraine moulting in the
hare lasts throughout the whole of the spring-summer peried. During this time
the skin takes on ablueish-grey colour, thickens and remains in this condition until
the late autumn. When the winter coat grows in the autumn, the skin whitens
and remains light in colour until the spring moult, The direction taken by the
moult, according to Korneyev, both in autumn and spring is identical,
i.e. from the back tlo the abdomen. The author considers the whole of these
processes as one moult, although Hewson (1963) distinguishes two moulting
periods.

E‘he aim of this study is to contribute to a better knowledge of the course
ta
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The question of the moult in other species of hare has been more widely
discussed in literature, the following authors having written about the spring
and autumn moult of Lepus timidus L.: Ognev (1940), Couturier (1953),
Lind (1961), Dimidov & Popov (1961), Wostson (1963) and
Kryltzov (1962). Bider (1961) discussed the moult in Lepus americanus
Erxleben, 1771,

II. MATERIAL AND METHODS

A total of 611 skins of hares were used for the investigations, and came from
the Poznan province, where they were collected during the period from December
1958 to February 1960. A further 28 winter skins from the Bialystok province
were examined for purposes of comparing the coloration, and length and density
of the fur.

A separate analysis of coloration was made for each skin, then the whole of
the material was spread out in the open, on a sunless day, which made it possible
to examine the range of variations in
the whole material, All the skins were
cut along the borderline between the
right side and the belly. The following
characters were taken into consideration
in the individual analyses: coloration of
the back, the caudal region of the body
above the tail, the sides, the occipito-
nuchal region, and in certain cases the
upper breast, If the coloration of the head,
cars, cheeks, caudal part of the body - a1d
lumbar region differed from the avera}se
then after description sections of thH{€
skin were taken from these places as
specimens. When describing variations
in coloration during the seasons attention
was primarily paid to the colour of the
back, sides and caudal partof the body.
The Ostwald (1939) scale was used
here, simultaneously giving the terms
used by Ridgway (1912) (according
Fig. 1. Zone of moulting in L. europaeus. to Zimmermann, 1952).

The moult was traced in all the specimens, taking into consideration the change
in the colour of the skin, growth, falling out and splitting of the hairs. In view
of the fact that the moult takes place in certain parts of the body often indepen-
dently of each other, the following zones were distinguished: back, sides, belly,
upper chest (at the base of the neck), occipito-nuchal region (the wedge of
different fur stretching from the ears almost to the scapulae), head, ear, cheek,
rump and scapula (Fig. 1). The zones distinguished approximately correspond to
the division into zones of the moult in the rabbit given by Gedymin (1954).
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The length and density of the fur on the parts of the body under discussion
also vary. Measurements were made of the length of hair on 88 hares: 30 spe-
cimens (15 d'd and 15 99) from January 1959 and 30 specimens
(15 &d" and 15 9 2) from July 1959, all from the Poznan province, and 28 speci-
mens (15 43 and 13 9 9) from December 1959 and January 1960 from the Bia-
lystok province. Measurements were made with Napier compasses on sections of
skin measuring about 1.5 X 4.0 em. The scctions were always taken from the
approximate centre of the zones of the body given above, Measurements were
made, of the guard and pile hairs and the fur (i.e. “Leithaar, Grannenhaar,
Wollhaar” in terminology used by Told, 1935). The hair was drawn vertically
upwards from the section of skin and measurements made of about 10 hairs of
each kind, with accuracy up to 1 mm.

Measurements of density of the hair consisted in counting groups on sections
of skin measuring 5 X5 mm, and in counting the number of hairs in groups
consisting of three tufts.

III. RESULTS OF INVESTIGATIONS

1. Varations in Coloration

Accurate definition of colour in the European hare is difficult on
account of the fact that there are five different colours in the pile
hairs on the back (Toldt, 1935). Up to about 10 mm above the skin
the hair is white, then the next 10 mm is light brown; the third
section, approximately 10 mm long is black, the fourth — from 5 to 8
mm, which gives the animal its main colour, a yellowish-clayey colour,
and a 5th — 3—5 mm in length forms the end of the hair and is black.
Hares are encountered, however, which have no black ends on the pile
hair. The variegated colour of the hair in this species occurs in other
parts of the body also, but in such cases the ends of the hair are long
enough to give a uniform and distinct shade to the given part of the
body. It is only on the belly that the fur is of a uniform colour —
white (Blank), or dirty white. The variations in the coloration of the
hare are further complicated by the fact that during the moulting
jc-od the ends of the old hair on the back become brittle and split,
as will be described later on.

Using Ostwald’s colour tables (1939) as a basis, endeavour
was made to give the most detailed description possible of the colorat-
ion of the hare’s fur in order to enable other authors to determine
differences of a zoogeographical character,

Five basic shades of colour of the back were distinguished (Fig. 2 A):

1. Tawny Olive (le 3) — an even mixture of tawny-clayey-black.
2. Clay Colour (ne 3) — tawny-clayey-black with distinct predomi-

_nance of the tawny-yellow colour, where the pile hair has very short
black ends, or where such ends are entirely absent.
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1. Dresden Brown (pg3), Sudan

Brown (pg4) and Clay Colour (ne3j

with white ends, 2. Dresden Brown

(pg 3), Sudan Brown (pg4), Clay Co-

lour (ne3) and Tawny Olive (ie 3)
without white ends,

Fig. 2. Percentage of different fur colours in European hare in the annual cycle.
A — Back, B — Sides, C — Rump, D — Occipito-nuchal region.

3. An intermediate colour between Ochraceous Tawny (ne 3)

and

Tawny Olive (ng 3), or between Buckthorn Brown (pe 3) and Dresden
Brown (pg3) — a tawny-clayey-black, with distinct predominance of

the clay colour.
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4. Tawny Olive (ng3) — tawny-clayey-black with predominance of
the black colour, where the pile hair has long black ends.

5. Tawny Olive (ie 3) — clayey-dun, without trace of black in the
prickly hairs — the fur of young hares?!).

The shade termed Tawny Olive (I e 3) therefore predominates in the
summer season before the spring moult, while Tawny Olive (ie3)
occurs only in the summer. The colours Ochraceous Tawny (n e 3) and
intermediate shades between Ochraceous Tawny (ne3) and Tawny
Olive (ng 3), and between Buckthorn Brown (p e 3) and Dresden Brown
(p g 3) occur most intensely in the winter (November-February), the
greatest percentage of individuals coming within the latter intermediate
shades throughout the whole year. The shade Tawny Olive (ng 3)
exhibits greatest intensity from the beginning of the spring moull
(March-May), when the ends of the winter hair, by this time brittle,
begin to split, and first the yellowish-clay fourth section, and later the
third black section of the pile hair appears on the surface, also the black
ends of the newly-grown hair. A certain intensification of this colour
can be seen in January and February in both years.

There are no fundamental differences in the colour of the back in
hares from the Poznan and Bialystok provinces. During the winter the
hares from the Bialystok province have more hairs with white ends,
and are therefore slightly lighter in colour than the hares from the
Poznan province. :

The scale of variations in the colour of the sides is shown by Fig. 2 B.
Three basic shades can be distinguished here:

1. From Vinaceous Cinnamon (i ¢ 4), through Cinnamon (i ¢ 3) to Avel-
lanous (g e 3) — tawny-red to reddish-brown

2. Tawny Olive (ie 3) — dun-reddish brown and

3. Light Ochraceous Buff (e a 3) — tawny-dun to dun.

The light colours Vinaceous Cinnamon (ic 4), Cinnamon (ic 3) and
Avellanous (ge 3) occur in a large percentage of hares during the
winter. The curve of the dun-reddish brown colour Tawny Olive (ie 3)
takes a similar course, and this colour occurs in the greatest percentage
of individuals in both winter and summer. During the summer the
reddish-brown colour almost disappears and a large percentage of the
individuals become a tawny-dun, or even dun colour — Light Ochra-
ceous Buff (ea 3).

1) Certain difficulties are presented by names of colours, since ng3, ie3, le3
in Ostwald’s colour numeration has only one name according to Ridgway

— Tawny Olive, or, conversely: Ostwalds ne3 — after Ridgway —
Clay Colour, Isabella Colour and Ochraceous Tawny; Ostwald’s ca3 — Rid-
gway's — Pale Ochraceous Salmon, Pale Vinaceous Fawn; Ostwald’s ead

— Ridgway’s — Pale Cellow Orange, Pinkish Buff, Warm Buff etc,
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During the winter period the sides of about 40% of the hares from
the Bialystok province are a pinkish-cinnamon colour — Drab (ga3)
to Pinkish Cinnamon (gc 3), this phenomenon not being encountered
in hares from the Poznan province.

The caudal part of the body above the tail is basically ash-grey in
colour, but here also three shades can be distinguished (Fig. 2c):

1. c-Grey Blanc ace. to Grey Scale — greyish-dun

2. c-Grey Blanc with long, light brown Light Ochraceous Buff (e a 3)
ends to the guard hair — greyish-dun and

3. e-Blanc Grey — ash-grey or dirty grey.

The overwhelming predominance of the light grey hair (c-Grey
Blanc) occurs in the winter months, while the dirty-grey hair (e-Blanc
Grey) together with curliness of the fur, occurs during the summer
months. The small percentage of individuals in which the grey colour
is covered by the distinet brown shade of the ends of the guard hair,
is greatest in the winter.

The seasonal variations in the colour of the hair in the occipito-nuchal
region, which in principle is rust-brown-cinnamon, are characteristic.
Individual variations are confined here to Dresden Brown and Orange
Citrine (= pg 3), Sudan Brown (pg 4), Clay Colour (ne 3) and Tawny
Olive (ie 3). This last shade is not encountered in the winter. Seasonal
variations consist in the short hair of the occipito-nuchal region not
having ends in the summer, while in the winter over 90% of the indiv-
iduals have hair with white ends (Fig. 2 D).

The coat on the belly is, as has already been mentioned, uniform in
colour in both winter and summer — white (a-Blanc) passing grad-
ually to a reddish-brown colour on the upper chest and dun-reddish
brown on the sides.

The colour of the hair on the upper chest is uniform throughout the
year — the summer hair is only shorter than the winter coat, more
matt and it is more difficult to find the Cinnamon (ic 3) shade in it.
This shade occurs in about 309, of the individuals during the winter.

_The other shades, i.e. Clay Colour (ne3), Dresden Brown (pg 3) and
Tawny Olive (i e 3) are encountered in individuals with either summer
or winter coats.

The colours of the hair on the upper side of the head and insides of
the ears are almost uniformly tawny-clayey-black, most similar to the
colour of the hair on the back in shades ranging from Clay Colour
fne3) through Dresden Brown (pg3) to Tawny Olive (ng3). The
colour of the fur on the other parts of the ears agrees with the des-
cription given by Ognev (1940) and Korneyev (1960). About
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10% of the hares have a white ”star” on the forehead, more often
encountered in the winter.

The cheeks have a different colours to that of the top of the head. In
principle they are far lighter, and brighten in colour in the winter to
a pinkish-cinnamon shade — Drab (g a 3) and Pinkish Cinnamon (gc 3)
through light yellowish — Drab (ig 3), and during the summer from
the darker colours: Tawny Olive (ie 3), Cinnamon (ic 3), Vinaceous
Buff (e c 3) and light Ochraceous Buff (ea 3).

The coloration of the fur of the tail, fore and hind legs does not differ
from that given in the description by Ognev (1940) and
Korneyev (1960).

Both these authors discuss in fairly great detail the scale of diff-
erences in the colour of each part of the body during the summer and
winter periods. They both find that all the colours become lighter with
the approach of winter.

In view of the fact that Ognev wused the Ridgway (1912)
scale in giving certain of his colours, it proved possible to establish
that the coloration of his summer material did not differ from that
observed in the material used for the present study. Unfortunately
Ognev did not in every case give descriptions of the colour of hair
according to Ridgway, and it is therefore impossible to make
a full comparison of the coloration of the hare from the Moscow region
(Soviet Union) with that from the Poznan province (Poland). In the
case of the winter material it is clear from comparison of the colours
given that the hares from the Moscow district are lighter in colour than
hares from Poland. This fact may be connected with different climato-
logical condition of both regions (compare e. g2 Wostson, 1963).

According to Ognev (1940) and Korneyev (1960) the col-
oration of the back of hares both in winter and summer, is tawny-yel-
lowish-clayey-black, the ratio of the shades and colours to each other
exhibiting considerable individual variation both at the same time and
during the season.

It must be mentioned that greatest variations in seasonal coloration
occurs in the occipito-nuchal region, then the caudal part of the body
and the sides, the least variation being exhibited by the back (Fig.
2 A—D).

2, Moulting

On account of the fact that moulting in the European hare never
takes place simultaneously over the whole of its body, as is often the
case with a large number of mammals, eight zones of moulting were
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distinguished (Fig. 1). This division is justified by the differences in
the density and length of the hair and the differences in its colour.

The change in coat in the spring and autumn takes place in the fol-
lowing order: 1. back, 2. upper chest, 3. head, ears and ocecipitonuchal
region, and finally 4. sides and belly. It is thus similar to the subdorsal
type described by Kryltzov (1962). Moulting takes place in pat-
ches (tufts) and it is only in a few hares (primarily young ones) that
a whole zone may moult simultaneously.

The patch process of moulting takes place in such a way that in
a given zone of the body more or less numerous spots are formed on
which the old hair falls out and the new hair grows. These patches fuse

Table 1.
The moulting process in the European hare,

Year & Muntn 1952 1960
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VII1 - Scapulae and lumbar region
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Number of skins examined T 152 | &7 40 | 37 | 46
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into larger areas as the process progresses, or even cover a whole zone,
In this latter case the” height of the growing hair is not even and in
this way reveals the type of moult referred to. In young hares in the
first calendar year of their lives the hair grows evenly within a whole
zone.

Moulting processes do not occur only in December and January, hares
always being encountered in the other months, in which moulting is
taking place to a lesser or greater degree. Change of coat on the back
in patches and as whole zone have been treated jointly in the diagrams.
Despite the fact that the percentage of moulting individuals here in
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July and August does not fall below 50, the spring intensification in
this process occurs in April (about 95%), and the autumn in September
(about 69%). The winter hair on the back, with the growth of the
summer fur in the spring, becomes brittle and gradually splits, beginn-
ing with the ends of the hairs, thus altering the colour of the animal
(Fig. 2 A). In the remaining parts of the body intensification of moult-
ing always takes place in April and October. The back therefore begins
to moult earlier than the other zones of the body in both spring and
autumn (Table 1). The belly moults in the same way as the sides and
upper chest, but here, on account of the white colour of the hair, it wa:
more difficult to trace this process.

As from the early spring, and even from the end of the winter, the
skin of the hare, until the winter fur grows, is thickened, plump and
has a distinctly dark, almost grey colour characteristic of animals in
process of changing their coats. During the winter (between moults)
the skin is light in colour, thin and typical of animals not in process
of moulting. Hares may sporadically be found, on the back and sides
of which traces of growing hair can be found even during this period,
this taking place on small areas
of 1—5 cm?, round in shape or % 0 =——"S777r 7"
taking form of a lengthways = 7 '
stripe along the body. It is cha-
racteristic of this phenomenon 601
that the hair does not grow in
the way it normally does under
the cover of the old fur, but 20+
directly on the hare skin. These : - % =
are injured places, or places Oy iy v ik kBRI
scraped clean of fur when the Month
hare squeezed through thorny
bushes, or barbed wire fences, or
were possibly caused during fights with small predators. These
scratches are most often due in males to fighting, while in females
they are caused during copulation. Such phenomena cannot of course
be treated as moulting (Butcher, 1959).

The occurrence of the winter hair in the yearly cycle is shown in
figure 3. It can be seen from this that 100% of hares with winter coats
are encountered only from December to February. In March about 3%
of the animals already have their summer coat, and in June there are
only traces (tufts) of winter hair on certain of the individuals. In July
and August all the hares have summer coats. In September we again

80 2757
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Fig. 3. Percentage of winter fur.
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have about 8% of individuals which have already changed to their
winter coats.

Korneyev (1960) considers the changes in the skin taking place
uninterruptedly from the spring to the autumn as the most important
character of moulting. It is true that no hares are encountered during
this period in which moulting processes are not taking place in some
part of their bodies, whether this is in patches, large areas or even
whole zones of the body, yet as shown by our observations, there are
two distinet periods of intensification in the change in coat — the
spring (February-June) and the autumn (September-November). The
first of these leads in the spring to the replacement of the winter coat
by the summer, the second — the summer coat by the winter. It is
therefore impossible to agree with the view held by Korneyev
(1960) that there is only one moult in the hare.

Table 2.
Extreme lengths of hair in L. europaeus in mm,

Poznaf province fiatystok province
e . a Necember 1959 =
July kugust 1959 Janvary 1959 January 1060
Guard Pile Fur Guard Pile Fur fiuard Pile Pur
1 - Back 32 = a5 29 =123 9 - 20 36 - % 24 - 37 10 - 24 u - 5% 25 - 38 11 - 2%
I1 - Sides 26 - % 17 = 3% 9 - 22 W0 - A1 25 - 40 15 -. 25 u - BE 2h - WY 195 - ZB
111 - Belly 20 - 40 14 = 1% 8 - 22 J5 - 52 28 - 4) 18 - 32 19 - 60 28 - 47 16 - IS5
1

.5 i Jﬁ?ii 28. - 58 20 - &0 15 - 2% 4% - B4 30 = 4B 18~ V| 40 - 68" 25 . %2 A7 - 32

It must also be mentioned that the individuals which moult in the
summer are almost all young animals. It is known from the studies by
Hewson (1963), that young hares undergo two moults before reach-
ing their winter coat.

A general change in coloration is connected with the moult. The
spring moult causes the lighter tones of the winter coat to disappear in
favour of the distinctly darker summer coloration. During the autumn
moult the coat takes on lighter colours, as the winter fur grows.

3. Lenght and Density of Fur

The extreme lengths of hairs from different zones of the body are
given in table 2, and their mean length in Fig. 4 2).
The longest guard hair from the winter period, 72 mm in length, was

2) It must be emphasised that no significant difference was found between
measurements of the hairs given in this table, for which series of 30 specimens
(15 d'd" ond 15 @ @) were measured, when compared with the measurements of
hairs made initially from series of 10 specimens (5 d'd' and 5 ¢ 9).
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found in the anal region. Toldt (1935 — page 162, Fig. 34) states
that the length of the pile hair on the back of L. europaeus is 42 mm,
In our case the length of the guard hair on the back during the winter
period was approximately 42 mm, when the pile hair measures on an
average about 31 mm. The shortest hairs from the summer period,
measuring 2—3 mm were found on the ears. '

As can be seen from the measurements, no significant differences
were found in the length of hair of males and females.

Comparison of the length of the winter hair of hares from the Po-
znan and Bialystok province did not reveal the differences which had

M/m
60
} A
~ Winter hoir
B l Summer hair
40 el
0]} : s Z
: . /i c
20 1 ; L.
10 j—-
| 1
J] gk

e Sk xS O LN YR
Z g.mes -OrtiasiD U | SRR

Fig. 4. Mean Jength of hairs in European hare,
A — guard hair; B — pile hair; € — fur.

been anticipated (Table 2). The winter (January 1959) and summer (July
1959) hair of the Poznan hare only were therefore given in Fig. 4.

The pile hair on the back from the occiput as far as the grey part
above the tail is more or less wavy. It is only in the winter that about
5% of hares are encountered with almost smooth coats.

Cerevitinov (1958), in investigating the topography of the hair
of fur- bearing animals, classified the hare with “abdominal” animals
i.e. according to his nomenclature animals in which the length of the
hair decreases from the abdomen in all directions. Confirmation of
this is to be found in the data on length of hair, particularly during
the winter period (Table 2).
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The distribution of hair on the hare’s skin is squamose in type (Trau t-
mann & Fiebiger, 1954). The hair grows in groups of 3 tufts
(rarely 2—4). The groups are arranged in series across the animal’s
body, the groups of each adjacent series being situated in the intervals
between the groups of the first series. There is pile hair in almost each
group, but this is not invariable, Very rarely there is guard hair. The
majo;-ity of the groups consist of the fur. In certain specimens the
groups are found to combine in integrated series.

The density of the fur of hares shot in the winter in the Poznan and
Bialystok provinces is almost identical. Specimens from the Poznan
area in July have a less dense fur than they have in winter, density
being almost half that of the winter pelage (Table 3, column c).

Table 3,
Density of hair in L. europaeus.

1
. I 11 111 v
Zones of moulting: | 'om B Back Sides Belly Upper ghest
tHo. of groups July 43 43 b6h 41 -
3
per 25 mm" January w2 &0 40 42 48
Mo. of hairs in July 40 - 50 35 = 45 1% = 20 15 - 25 -
group /) tufts/ January wQ = 90 35 - 60 30 - 60 4l = 70 40 = 50
Counted number of July fERA0 - B600 | 6300 - 8100 2750 - 36RO | 2460 = 4100 =3
nairs per 1 en® Janyary | 6720 - 15120 | 5600 - 9500'| 4800 = 2600 | 720 - 11760 | 7680 - o:;ml

Countings were made on skin, the surface of which was changed to
a certain degree through having been left to dry on forks, nevertheless
the ratio of density of the summer coat to the winter changed in spec-
imens from the Poznan province, similarly to that in hares from Tibet
|Lepus (Eulagus) tibetanus Waterhouse] (Perevalov, 1956)
in a ratio of 1:2 — 2.5. In the case of Sorex araneus L. this ratio is
1:13 (Borowski, 1959).

The guard hair on the occipito-nuchal regions, head and ears is so
scanty during the summer that, practically speaking, it does not play
a protective role during this time (about 1 hair per 1—2 c¢m). The under-
fur was not found to occur on the ears.

1V. CONCLUSIONS

1. The hair of the European hare, with the exception of the belly, is variegated.
The length of the different colour sections varies from 5 to 10 mm.

2, The coloration of the hare exhibits considerable individual and seasonal
variations. The lighter colours of the winter fur change to darker summer colours
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:after the spring moult, and the reverse applies after the autumn moult. Colours
«of the winter fur change to darker summer colours after the spring moult, and
the reverse applies after the autumn moult. The greatest variations in coloration
are exhibited by the occipitonuchal region, the caudal part of the body and sides;
the least by the back and head, while almost no variation occurs in the colour
of the ears, belly and limbs. )

3. From February to November inclusively the presence of colour and struct-
ural changes was found in the skin of hares, During the remaining months no
specimens in moult were encountered.

4. The order in which the zones of the body moult in the spring and autumn
begins from the back (in patches), then the upper chest; this is followed by
almost simultaneous moulting of the occipito-nuchal area, the head and ears,
and finally the sides, belly, scapulae and lumbar region. In the majority of hares
the back moults almost completely in the autumn,

Despite the zonal system of moulting, it is only at the beginning of the spring
moulting period that patch-like darkening of the skin can be observed. Later on,
up to November inclusively, the whole skin is dark and plum, despite the fact
that change of hair occurs, usually in patches, and chiefly on the back.

5. The European hare has distinctly defined periods of spring and autumn
moults. The spring moulting period continues up to the end of June (main point
in April), while the growth of the winter fur lasts for a very long time (main
point in October) and may begin as early as July. These are specimens which
already have their winter coat in September.

6. The density and length of the hair differ in different zones of the body: the
hair is scantier and shorter in the summer, and longer and denser in the winter.

7. The summer coat of hares from the Poznan province does not differ from
that of specimens from Bialystok province, while the winter coat of the hares
from the Bialystok area is slightly lighter in colour than that of hares from the
Poznan province,
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STRESZCZENIE

Przebadano 611 skér zajgca szaraka, Lepus europaeus Pallas, 1778, zebra-
nych w pelnym cyklu rocznym w woj. poznanskim i 28 zimowych skér z woj.
bialostockiego. Stwierdzono, ze ubarwienie zajgca szaraka wykazuje duzg zmien-
no$¢ indywidualng i sezonowsg. Wtos jego, poza brzuchem, jest wielobarwny. Jas-
niejsze ubarwienie zimowe przechodzi w ciemniejsze letnie (Ryc. 2 A—D).
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Ubarwienie letnie nie rézni sie u zajecy z wojewbdztw: poznanskiego i biato-
stockiego. Natomiast wlos zimowy u tych ostatnich jest nieznacznie jasniejszy.

Najwickszq sezonows zmienno§é ubarwienia wykazuje potylica i kark, ty!
i boki ciata, Ubarwienie uszu, brzucha i koficzyn prawie nie ulega zmianom,

Zajgc szarak zmienia sier§¢ dwa razy w ciagu roku: od lutego do maja i od
wrzeénia do listopada wilacznie. Zeiemnienie skéry przy lince wiosennej ustepuje
dopiero po zakofczeniu linki jesiennej, W okresie calego lata u osobnikéw sta-
rych skéra jest ciemna. Osobniki mtode przed linka juvenilng majg skére jasna.

Linka nie przebiega réwnomiernie na calym ciele (Tabela 1, Ryc. 1) i zar6wno
wiosng jak i jesienia postepuje od grzbietu (plamami) przez przedpiersie, glowe,
uszy i potylice, kark, sehodzi na lopatki, ledzwie i boki, a konczy sie na brzuchu.
Nasilenie linki wiosennej przypada w kwietniu., W ciggu miesiecy letnich u ca
50% osobnikéw grzbiet, przedpiersie i boki liniejg plamami. Jesienne nasile-
nie linki prawie na calym ciele ma miejsce w pazdzierniku. Grzbiet zaczyna
jednak linie¢ juz okolo 4 tygodnie wezeéniej. Wiekszoéé osobnikéw (ca 60%)
jesienig ma na grzbiecie linke catkowita,

Gesto§é sierSci jest réina w réznych okolicach ciata, przy czym wszedzie wlos
jest peSciejszy zimg niz latem (Tabela 3).

Ditugo$é wlosa zimg jest wieksza niz latem i zmienna w réinych okolicach
ciala (Tabela 2, Ryc. 4).

Siers¢ na grzbiecie zajaca jest mniej lub wiecej pofalowana. U okoto 5% osob-
nikéw zimowych jest prawie gladka. Okolo 10% zajecy ma bialg gwiazdke na
czole,



