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Abstract. Nesting of 7 species of the family Corvidae — Garrulus glandarius, Pica pica,
Nucifraga caryocatactes, Corvus monedula, Corvus frugilegus, Corvus corone and Corvus corar —
is dealt with. The nest site (height and type of site), material used for building, and the shape
and size of nests are discussed for each of these species. A key to their nests has been made.
A comparison with the descriptions of nests of other genera of the Corvidae permits the deter-
mination of a general scheme of their nest structure and suggests some phylogenetic relation-

ships between particular genera.
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I. INTRODUCTION

The purpose of this work was to investigate the structure of nests in seven
species representing the family Corvidae in the avifauna of Poland. The char-
acterization of nests has been based on an analysis of their situation, building
material, shape and size, aillowance being male for their variation and the
adaptive capacity of the given species. This provides the basis for the determina-
tion of the structural characters of nests typical of particular species and thus
permitting their identification, and makes it possible to acquire information
as to the general type of the structure of nests characteristic of this family as
a whole. For this purpose they have, in addition, been compared with the descrip-
tions of nests of other species, derived from literature.

II. MATERIAL AND METHOD

The material for this study was collected chiefly in the south-eastern part
of Poland in 1964—1969. Each nest found was described on a separate negt-
card, including the data on the habitat, nesting height, and type of site, and,
it the author was in a position to examined the specimen closely, its building
material, method of building and dimensions. Four basic measurements were
taken, i. e., those of outer diameter, inner diameter, height and depth, the dia-
meters being measured twice, crosswise. The arithmetic mean was calculated
from the two measurements and used in further statistical computations. In
series of nests, up to 30 specimens, the standard deviation and coefficient of
variation (v) were calculated for all these measurements. Since it was not always
possible to carry out full examination and take all the measurements, the num-
bers of nests examined within series of a given species often differ from each
other.

III. JAY GARRULUS GLANDARIUS (LINNAEUS, 1758)
Own material

The study material consists of 31 Jay nests examined closely, and it is
complemented with additional data concerning the nesting height and site
of other 12 nests. The material was collected chiefly in the Krakéw Province
and partly in the Rzeszéw and Katowice Provinces, and represents the nomi-
native form Garrulus glandarius glandarius (LINNAEUS, 1758). Nests were gathe-
red in various habitats: at the edge of and inside forests, in wooded areas si-
tuated among fields, and in parks and cemeteries, both isolated, distant from
human settlements, and those lying within the bounds of towns. All these
habitats differ rather much from each other in biotopic conditions, but none
of them could be distinguished as a particularly preferred one.
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The nesting height of 43 nests of the Jay is presented in Table I. It ranges
from 1 to 13 m above the ground, showing a tendency to occur in larger numbers
in the height groups 2—6 m. It is difficult to point at any concrete factors
that condition the situation of nests at some heights, for nests situated at extreme
heights are met with beside each other in both different and similar habitats.
Convenient conditions of placement and nest safety certainly play an important
role, but in some cases seem to have been neglected.

Table I1 gives a list of species of trees and shrubs in which the nests were
placed. The shares of deciduous and coniferous trees are nearly equal, the pine

Table I

Nesting heights of the Jay Garrulus glandarius

Height, in m. Number of nests %
1-0—1-99 2 4-65
2:0—2-99 9 20-93
3:0—3-99 9 20-93
4-0—4-99 5 11-63
5:0—5-99 4 9,30
6-0—6-99 3 6-98
7-0—17-99 3 6-98
8:0—8-99 2 4-65
9:0—9-99 1 2-32
10-0—10-99 2 4-65
11-0—11-99 2 4-65
12-:0—12-99 1 2:32

Total 43 100-00
Mean height 526 m

and oak being the most numerous and, among the shrubs, the hawthorn. Ho-
wever, these data allow no conclusions concerning preference; it should rather
be assumed that there is no preference in this respect at all.

The nests are positioned in trees in rather various manner, which is illustra-
ted in Fig. 2, and Table XXIX. They are most often placed on several thin
lateral branches of offshoots, close to the trunk (Fig 2B,;, B,) and irrespective
of the species of the tree they are sited in the lower and middle portions of the
crown, the trees being in the age group from 30 to 70 years. In the material
under study this type of position includes about 409, of the total of nests. The
position of nests in the top whorls or forks of young coniferous and deciduous
trees is also relatively numerously represented (about 279, of nests — Fig 2A,,
A,). The third type comprises nests situated in the terminal forks of lateral
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horizontal branches, at a distance from the trunk (Fig 2C;, C,). In this case
the nest rests with its whole base on several horizontal crossing twigs and, in
addition, leans against one or several vertical branches. Analogous placements
of nests are also encountered in shrubs, e. g. the hawthorn or blackthorn.
A general characteristic of all the types of nest sites is that the nests rest on re-
latively thin and numerous branches, thus having many points of support and
attachment, which, in turn, results in their great stability. A nest placed in

Table II

Species of trees and shrubs in which the nests of the Jay
Garruwlus glandarius were found

Species of trees and shrubs | Number of nests %
Pinus silvestris T 17-0
Quercus robur 6 14-6
Lariz sp. 4 99
Cratequs oxyacanta 3 7-3
Abies alba 3 7-3
Carpinus betulus 3 7-3
Betula verrucosa 3 7-3
Fagus silvatica 3 73
Picea excelsa 2 4-8
Pinus strobus 1 2-4
Cupressus sempervirens 1 24
Acer platanoides 1 2-4
Saliz cinerea 1 2-4
Alnus incana 1 24
Prunus spinozo 1 2-4
Total 41% 100-0

* Two nests were sited in rock crevices.

a recess in a willowtree and another at the top of a ladder leaning againts the
wall of a hunting-box inside a forest represent exceptional nest sites. Nesting
on rocks is also relatively rare. Out of the two nests found, one was situated
in a rocky cleft and additionally leaned against a young tree, growing in front
of it, on one gide, and the other was in a small niche in a steep slope grown over
with low shrubs and grass.

Seen from the outside, the nest of the Jay somewhat resembles the nest
of the Hooded Crow, from which it however differs in a number of characteri-
stics, especially those of the structure and building material. The outermost
layer of the nest, constructed of sticks and twigs in all cases, forms its covering
(Fig. 3:1). The length of pieces ranges from more than ten to several tens of
centimetres (averaging 30 em) and their thickness is mogstly 0-5 em. (0-3—1-5 cm).
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The material reveals a regularity, which consists in the maintenance of the de-
finite mass of individual sticks and twigs, that is, the shorter a twig, the thicker
it is. Most thin twigs are, in addition, forked at ends. The species of the tree
from which the building material is derived is probably of little importance,
since we meet with nests built of material representing one species (both a deci-
duous and a coniferous one) or of mixed material containing two or more spe-
cies, generally those growing in the vicinity of the nest. The ratio of fresh to
dry twigs is approximately as 70 to 30. The side-walls of the nest together
with its base form the covering layer and are built of identical material arranged
similarly, which in the upper portion occasionally shows a slight tendeney to
the form of a circle. In these cases the external layer is particularly compact
and the material is arranged so that the thickest pieces lie on the outside and
become thinner and thinner towards the inside of the nest. Similarly, the thick-
ness of the pieces of material changes with the height of their position in the
nest, being the largest in the base and decreasing gradually in the upper portions.
Sometimes, especially when the nest is stuck in a compact whorl, this layer
is fragmentary, vestigial, or extends only halfway up the nest. The next layer,
quite distinet in most nests, is the twigey one. It is a single circular Iayer of
thin and flexible twigs and rather thick rootlets, which form a sort of basket
lining the inside of the external layer. The material used for this layer may de-
rive from the same species of trees ag those occurring in the covering layer, or
from different ones, the main criterion of choice being its flexibility. The twiggy
layer is built mostly of thin twigs of the hazel, birch and hornbeam, averaging
30 ¢m in length and 0-2—0-3 em. in thickness. The third, inner, layer of the Jay’s
nest is its lining. It is usually made of homogeneous material, e. g. rootlets
or bast, but occasionally mixed material may be used, that is, the combination
of rootlets and plant stalks or dry grass, vegetable fibres and bast. The lining
material is arranged in a distinet circle and the whole is relatively well joined
together. In most nests the bottom portion of the lining contains small amounts
of additional components, like tufts of moss, dead leaves, grass rootlets and bark.
They are situated in the same place as the layer of clay is in the nests of the
Orow or Rook and perhaps are its equivalent. Exceptionally, single twigs,
bramble shoots, or couch-grass rhizomes also occur in the lining. The upper
portion of the lining differs from the lower and middle portions in its much
softer and more carefully woven material, sometimes also in its composition.
It may contain different admixtures, like festhers, animal hair (e. g., horse
hair) or threads. Two parts can be distinguished in the lining, an inner and an
outer part. The thickness of the lining averages 4 e¢m, of which about 1 em
falls to the outer layer.

The results of a qualitative analysis of the material used to build 27 nests
of Jays are presented in Table III. Sticks and twigs, which make the more or
less compact covering layer, occur in all nests. Thin rootlets of trees and shrubs
and bast, which are main components of the lining, are fairly characteristic
elements and were found separately or together in each nest examined. The nests
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with blades and stalks of grasses were relatively numerous and formed 55-5%,
of the total, but the quantitative share of this material in particular nests
underwent rather marked fluctuations. Moss occurred as a small admixture
in the lining. The other materials were rarely used in particular nests and only
as an addition, having no influence on the character and method of construction.
Thus, it may be assumed that the Jays use a limited number of sorts of material

Table IIT

The qualitative analysis of the material used to build 27 nests of the
Jay Garrulus glandarius

Material Number of nests 9
Vegetable materials
sticks and twigs 27 100-0
rootlets of trees and shrubs 23 85-1
bast 7 62-9
blades of grass 15 555
moss 10 37-0
rootlets of grass 7 259
thick stems of plants 6 22-2
vegetable fibres 6 22-2
dead leaves 6 22-2
bark 4 14-8
sprouts of blackberry 2 74
rhizomes of couch grass 2 7-4
Animal materials
feather 4 14-8
hair of roe deer 1 37
horsehair 1 37
Artificial materials
threads 1 } 3.7

to build their nests, confining themselves practically to four main ones, i. e.,
twigs and sticks, rootlets, bast and grass stalks, the last three sorts being com-
plemented with and exchanged for each other according to their availability.

The external shape of the nest of the Jay is more or less stable and only
to a low degree depending on the site conditions. In outline it resembles a hemi-
sphere with a strongly flattened base. Only its size is variable, because the outer
diameter and the height are correlated with each other to some extent; this
also brings about the constant shape and form of the nest. The differences
in size between individual nests ave caused by the variable thickness of the ex-
ternal layer, which in turn is conditioned by the manner in which they are
positioned. The thickest external layer occurs in the nests placed on horizontal
branches at a distance from the trunk, whereas in those positioned in tight
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whorls or in dense offshoots by the trunk it is, as a rule, thinner, owing to which
the nests are smaller.

The range of the measurements, as well as their arithmetic means, standard
deviations and coefficients of variation for 31 nests of the Jay are given in
Table I'V. As will be seen from the data included in it, the most stabilized meas-
urement of the nest is the inner diameter. It ranges between 10-5 and 15-7 em,
the mean being 12-5 e¢m and the coefficient of variation 8-91. The nest depth

Table IV

Survey of nest measurements of the Jay Garrulus glandarius, showing their ranges, means,
standard deviations and coefficients of variation

Number ; ‘ Standard Coefficient !
Measurement of nests | Xange in em. | Mean deviation of variation
Inner diameter 31 10-5—15-7 12,56 1-12 8:91
Outer diameter 31 16-0—33-5 23-47 5-66 24-11
Depth 31 5:0—9-5 6-50 1-07 16-46 i
Height 31 8:5—26-0 1575 4-48 28-44

is somewhat less stabilized and its coefficient of variation comes to 16-46. Ho-
wever, the nest height shows the greatest fluctuations. This measurement
lies within limits of 8-5 and 26-0 em, averaging 15-75 em, and its coefficient of
variation is 28-44. It must be assumed, in general, that the size of the Jay’s
nests undergoes great fluctuations, their outer measurements being to some extent
dependent on the situation of the nest, whereas the differences in their inner
measurements are probably related to the sort of building material used, which
does not usually form a stiff and compact construction and, consequently, shows
a tendency towards deformations.

Discussion

The basic nesting habitat of the Jay are various types of forest, the character
of which may be very varied, as has also been recorded by other authors (EJGE-
LIS, 1970; HALLADIN, 1935; KEVE, 1969; KoBAYASHI, 1932—1940; NAUMANN,
1905; NierHAMMER, 1937). In addition, the Jay nests also readily in such
urbanized habitats as parks and gardens in towns and villages and even in clo-
sely built-over town areas devoid of green (Goopwin, 1951, 1953; PIECHOCKT,
1956 a, b; RINGLEBEN, 1958; TuTt, 1953).

The range of the nesting height of the Jay is fairly precisely defined in li-
terature. According to Keve (1969) it is from 2 to 11 m, with a mean of 4-24 m.
The height given by EjceLIS (1970) ranges between 0-6 and 12 m, concentrating
about 5 m. Several nests recorded by HoLYOACK (1967) were situated over 9 m
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above the ground and most of the nests mentioned by NIETHAMMER (1937)
were at a height of 4—5 m. Similarly, according to Halladin, the Jay’s nests
are most often found at a height of 3—4 m, and out of the 27 nests described
by MALcHEVSKI (1959) from the European part of Russia, 20 lay between 1-5 and
2m. KoBAYASHI (1932—1940) gives the nesting height of 2—10 m for Japan. On
this basis it may be assumed that the Jay nests relatively low, most of the nests
being placed between 2 and 6 m above the ground.

MALCcHEVSKY’S (1959) list of trees and shrubs in which he found the Jay’s
nests shows a variety of species similar to that observed in my investigation,
the largest number of nests being found in pine-trees. The data given by EJcn-
LIS (1970) also indicate that Jays nest readily and in abundance in young pine
woods. In Finland the spruce is chosen most frequently (HAARTMAN, 1969).
These data refer chiefly to forest environments, since in town areas the Jay
may nest in different species of fruit-trees, like apple- or pear-trees (Turr,
1953), or in decorative shrubs (HOLYOACK, 1967; GoopwIn, 1953).

Analysing the situation of the Jay’s nests in trees and shrubs, GOODWIN
(1956) gives several variants, which coincide fairly closely with the nest-sites
reported in the present paper. At the same fime he emphasizes the lack of any
definite factors that would condition & given type of nest-site. According to
HALLADIN (1935) and HAARTMAN (1969), the nests are most often placed in
a whorl, close to the trunk, or among dense offshoots. The nesting of a Jay
in a recess in a tree, mentioned above on the basis of my own material, is not
an isolated case, for similar types of nesting are recorded by Goopwin (1956),
TuTt (1953), PIECHOCKT (1956a, b) and MALCHEVSKY (1959). The Asiatic sub-
species Garrulus g. paldifrons KURODA nests in shallow holes and chinks in trees
as often as it does on branches (KoBAYASHI, 1932—1940; GizEnKO, 1955).
The nesting of the Jay on rocks, mentioned in this paper, is rather rarely ob-
served; there is only one such case, besides ours, described in literature (HAART-
MAN, 1969). Since about the middle of the present century, however, the nesting
of the Jay on and inside houses of different types has Leen recorded pretty often
(Boyp, 1929; BourinoT, 1958; GooDWIN, 1951; KEVE, 1969 OLLssoN, 1957;
Precnocki, 1956a, b; RINGLEBEN, 1958), and it corresponds with the ne-
sting on rocks. The nesting in such unusual and vicarious places is not, however,
a8 it might seem to be, connected with the lack of natural places for nesting
typical of this species, but with a great plasticity of its nesting instinet, which
makes it easy for the birds to adapt themselves to new conditions. This state-
ment is supported by such facts as the nesting of a Jay on a rung of the ladder
leaning against the wall of a hut in the forest, deseribed in this paper, and the
description of two nests built on the wooden lattice construction of a fire-watch-
tower situated in a forest, quoted by MALCHEVSKY (1959, after KADOKHNIKOV).

The character and structure of the Jay nests analysed by Erarris (1970)
and HALLADIN (1935) agree, as a rule, with the data given in the present paper,
although there are some small differences in the composition of the lining ma-
terial; these, however, lie within the limits of variation resulting from the diffe-
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rences between the environments inhabited by the birds. Other, rather vague,
descriptions of nest structure and material, existing in literature, also present
them similar as regards characteristics and compogition. In north and middle
Asiatic subspecies — G. g. paldifrons KURODA, G. g. japonicus SCELEGEL (KO-
BAYASHI, 1932—1940) and @. g¢. taivanus GOULD (YAMASHIMA and YAMADA,
1937) — moss is one of the basic building materials, whereas in the Huropean
forms it oceurs irregularly as an additional component. According to KoBAYA-
SHI (1932—1940), in &, g. japonicus a layer of material mixed with earth clods
is, in addition, present at the bottom of the nest, which is not observed in the
other Kuropean and Asiatic forms.

The data concerning the size of the Jay’s nests presented in literature are
unfortunately too scanty and unreliable to be used for statistic-comparative
purposes. The inner diameter of these nests is 16—13 c¢m according to EJGRLLIS
(1970), 10—15 cm according to HALLADIN (1935) and 10—11 cm according to
Fepusuain and DOLBIK (1967), which agrees with the results given in Table IV.
However, according to the last two studies, the nest-depth was very small,
from 3 to 4 em and from 2 to 3 cm, respectively, the height being 9-5 and 7T—
85 em. The measurements were supposedly taken on old nests or those with
grown nestlings and thus reflected the deformations that they had undergone.
On the other hand, the nest measurements in the subspecies G. ¢. taizanus
GouLD (YAMASHIMA and YAMADA, 1937) and G. g. japonicus Schlegel (KOBAYA-
SHI, 1932—1940) lie within the range of the results obtained for the nominative
form. on my own material.

IV. MAGPIE PICA PICA (LINNAEUS, 1758)

Own material

My data concern 45 nests, chiefly from southern Poland, belonging to the
nominative form Pica pica pica (LINNAEUS, 1758), which inhabits throughout
Europe, not excluding the British Isles. Detailed descriptions of these nests
are complemented with quite a number of data on their habitats and nesting
site and height.

The material represents various environments like suburbia, town gardens,
gardens and other groups of trees in the proximity of country houses, single
roadside trees distant from buildings, small woods in river valleys, groups
of trees and shrubs amidst fields, and edges of forests. Each of these environments
is represented by more or less the same number of nests examined. However,
the Magpie is a very synanthropic species and so the habitats preferred are
village and suburbian areas with a small number of houses and a compara-
tively large number of trees. It may be stated in general that the density of nests
diminishes proportionally to the distance from these two typical environments.
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The nesting-heights of 146 nests of Magpies are given in Table V. This meas-
urements is characterized by its great range, from 1 to 30 m, there being a tend-
ency towards nesting in definite groups of heights, since about 609, of the
nests were situated between 3 and 11 m above the ground. However, the nesting-
height depends greatly on the local environmental conditions, mostly on the
nature of the tree groups or shrubberies and the degree of safety ensuring the

Table V

Nesting heights of the Magpie Pica pica

Height, in m. Number of nests %
1-0—1-99 6 4-1
2:0—2-99 4 2-7
3:0—3-99 15 10-2
4-0—4-99 11 7-5
5:0—5-99 10 6-8
6-0—6-99 11 75
7-0—17-99 13 89
8-:0—8-99 10 6-8
9:0—9-99 8 54

10-0—10-99 12 8-2
11-0—11-99 2 1-3
12:0—12-99 8 54
13-0—13-99 4 2-7
14-0—14-99 2 1:3
15:0—15-99 8 54
16-0—16-99 1 0-6
17-0—17-99 2 1-3
18-:0—18-99 4 2-7
19-0—19-99 = o

20-:0—20-99 7 4-7

24-0—24-99 3 2-0

25-0—25-99 2 1-3

28-0—28-99 1 0-6

29-0—29-99 Il 0-6

30-0—30-99 1 0-6

Total 146 100-0

‘ Mean height 9-53 m

successtul breeding. The latter factor seems to be even more important, because
in most cases it is the one which determines the height of nesting. It is hard
to say that the birds show any distinet preference for definite trees and shrubs
that they use for nesting, which is illustrated in Table VI. Deciduous trees and
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shrubs form a vast majority — 21 species, 141 nests. The remaining trees belong
to three coniferous species (7 nests) and make rather sporadic cases. The poplar
and willow-tree are represented most numerously of the deciduous trees and
the blackthorn of the shrubs. The nests placed at the tops of tall poplars and
willows and those in dense prickly shrubs are the most difficult of access and,
consequently, they are the commonest as well, for the safety of a nest may be
secured by its situation either in a place visible but difficult of access as in the
cases discussed above or in a place which though easy of access is in'visible.

Table VI

Species of trees and shrubs in which the nests of the Magpie
Pica pica were found

Species of trees and shrubs | Number of nests o
Salix sp* 22 14-8
Populus sp.** 18 12-0
Betula verrucosa 12 8-0
Prunus spinoza 12 8-0
Prunus padus 11 7-4
Alnus glutinosa 10 6-7
Iraxinus excelsior 9 6-0
Tilia cordata 9 6-0
Robinia pseudoacacia 6 4-0
Pirus communis 5 33
Acer platanoides 4 2-7
Quercus robur 4 2-7
Malus silvestris 4 27
Larixz sp. 4 27
Prunus domestica 3 2-0
Prunus cerasus 3 2-0
Carpinus betulus 3 2-0
Ulmus campestris | 3 (e 82:0
Picea excelsa : 2 N kaleEs
Pinus silvestris l 1 0-6
Prunus aviwm ’ 1 0-6
Morus nigra 1 0-6
Orategus oxycantha 1 0-6

I |
Total | 148 | 100-0
|

* morphologically differentiated trees and willow shrubs.
#% P, tremula var. italica, P. nigra, P. alba.

This may explain why the Magpies relatively often build their nests in the bird
cherry and birch-tree, belonging to the species that are the first in the spring
to develop their full foliage which hides the nests from sight.
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Although the Magpies nest in different species of trees with different morpho-
logical types of crowns, the manners of placement of their nests are, in general,
similar. These birds most readily and frequently build their nests in the top
portion of the erown, in the many-pronged top crotches of the main trunk
or in the vertical terminal ramifications of the side boughs (Fig. 2D.). The
main. points of support of the nest placed in such a crotch are at its sides,
because the conical shape of the nest fits the deflected branches exactly. The
supporting branches, up to 4 cm. thick, may also be built into the walls of the nest.
In shrubs and cloge thickets the Magpies’ nests are also situated in their upper
portions, in most cases at the very centre (Fig. 2:F). In this type of placement
the nest rests on many branches, thin and extending in all directions, and the
points of support are distributed both at the sides and at the bottom of the nest,
but the main weight always bears on the gide walls.

The Magpie’s nest is a fairly compact and strong structure. On the outside
it is whole surrounded exclusively with dry twigs and sticks, averaging 0-6 em
in thickness and 45 cm in length. They form the external layer of the nest (IFig.
3:2), built apparently rather loosely and chaotically, but in faet strongly framed.
The impression of a loose structure of this layer is caused by numerous
ends of sticks and twigs, sticking out on the outside and forming a character-
istic “brush” round the nest. In the bottom and side portions of the nest part
of the external layer intertwines with the twigs supporting the nest to form
& sort of basket, in which the main bulk of the nest is placed. The external
layer extends upwards beyond the edge of the nest and forms a protective
cupola, which covers the nest from above. The compactness and thickness of
the external layer are very different according to the local conditions. Although
the protective cupola is united with the external layer in most cases, these two
elements differ somewhat in the composition and quality of material. Thin
forked twigs, on the average 60 cm long and 0-4 ecm thick, derived mostly from
thorny species like blackthorn, hawthorn, or plum-tree, predominate in if.
In one case most of the material of the cupola consisted of dry stalks of the
bramble. If the cupola is not joined directly to the nest, it assumes the form of
a loose roof situated about 30 cm above the nest. Out of the 45 nests of the ma-
terial analysed, 28 had a compact and full cupola joined to the external layer
of the nest, 3 had some roofing only, and 4 nests had no protection at all from
above. In these last four cases, however, there was a natural cover of dense
branches among which the nest was hidden. In the nest which has a full and com-
pact cupola, there is one or two entrance openings in it, situated generally just
above the edge of the nest. The situation of the openings with reference to the
four quarters and their number show no regularities.

The clay layer, which is the next to the external one, constitutes the main
bulk of the nest. It consists, as a rule, of a great number of clay clods intersper-
sed with thin twigs and sticks arranged in different directions. Thick stalks
of plants, rather thick rootlets and even straw are sometimes met with in it
instedad of sticks and twigs. This layer is then very compact and the stalks and
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rootlets are arranged circularly. Thin twigs, up to 0-4 cm in thickness, are
placed similarly, whereas all the thicker elements, which predominate in this
layer, lie in a disorderly manner. In one case a considerable number of pebbles
was found in the bottom of the clay layer; they were probably used as an addi-
tional weight in the nest. At the edge of the nest the clay layer forms a distinet
rim, in which there is sometimes an addition of fresh thin twigs (most often
those of the birch and hornbeam) or relatively thick rootlets. In most of the
nests examined a third layer rests directly on the clay layer. It is made of thin
elastic twigs or of twigs with an admixture of rootlets and grass stalks. They
are stuck directly to the clay, with which they form a whole. The inside of the
nest has a layer of lining, which is fairly distinectly differentiated into two parts.
The first pact, lying deeper, directly on the layer of twigs, is for the most part
made of rather thick rootlets woven circularly. There may besides be small
numbers of very thin twigs, rhizomes of couch grass, grass blades, strips of cloth,
paper, dead leaves, feathers and sheep wool. The other, external, part of the li-
ning differs from the former chiefly in its more delicate material. It is usually
thinner but more tightly woven circularly. Its basic material consists also of
fine rootlets with occasional additions of rhizomes of couch grass, grass blades,
horse-hair and even threads.

A close analysis of the material used to build 33 nests is presented in Table
VII. Besides sticks, twigs, clay and rootlets, which are main materials in each

Table VII

The qualitative analysis of the material used to build the nests of
the Magpie Pica pica

|
Material Number of nests 9

Eearth 33 100-0
Vegetable materials

sticks and twigs 33 100-0

roots of trees and shrubs 33 100-0

roots of grass 28 84-8

blades of grass 16 48-4

stems of plants 8 24-2

rhizomes of couch grass 5 15-1

dead leaves 2 6-0

dead sprouts of blackberry 2 6-0

stems and inflorescences of hop 1 3-0

straw il 3-0
Animal materials

horsehair 4 12-:0

feather 3 9-0

wool of sheep 1 3:0
Artificial materials

rags 1 3-0

tissue paper 1 3-0

threads : 1l 3-0
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of these nests, grass blades occur comparatively often (in 48-49%, of the nests).
In about a quarter of the total of nests examined stalks (mostly lignified) of
herbs were also found in the clay layer and the internal part of the lining. The
remaining materials are represented in small amounts and in single nests, and
they constitute a small additional proportion of the building material. It is
worth mentioning that although the Magpies nest in the close neighbourhood
of people’s houses, they hardly ever use man-made materials to build their
nests.

The external layer of the Magpie’s nest and its cupola give it a shape resem-
bling a globe. However, the form of the proper nest, that is that of its clay part
is similar to a cone, rounded and turned upside down, the diameter of its base
being nearly equal to the height. There are only slight deviations from this
form, whereas the external shape of the nest may be different if its external
layer is only poorly constructed or there is no cupola. Although this basic form
of the nests is stable, their measurements show fairly conspicuous fluctuations,
as illustrated in. Table VIII. The inner nest diameter or the diameter of the nest-
cup fluctuates least, its mean value being 17-2 cm, with the standard deviation

Table VIII

Survey of nest measurements of the Magpie Pica pica, showing their ranges, means, standard
deviations and coefficients of variation

Number . Standard Coefficient
Measurements of nests Range in cm. | Mean deviation of variation
|
Inner diameter 45 J 15-0—21-5 17-28 1-63 9-43
Outer diameter 45 18-5—35-0 24-07 3:42 14-20
Depth 45 9-0—16-0 12:20 1-92 1573
Height 45 18:0—290 | 23-51 314 13-25

equal to 1:63 and the coefficient of variation to 9-43. The highest coefficient
of variation is that for the nest-cup depth, whereas the greatest standard de-
viation is shown by the values of the outer diameter. This comparatively
great fluctuation of the outer diameter (from 18-5 to 35-0 cm) seems to be con-
nected with the mode of placement of the nest, since the Magpie probably ad-
justs the width of the nest to the angle of the crotch gape. As the nest width:
height ratio is more or less constant, there are similarly great fluctuations in
the height. In addition, the outer diameter and height, including the projecting
tree ends of the sticks and twigs or the above-mentioned “brush”, were measured
only on 13 nests. The outer diameter ranges between 340 and 75.0 cm and its
mean is 52 cm. As regards the height, the range of the Vvalues is from 35-0 to
62-5 cm, the mean being also 52 cm.



Discussion

Nearly all the authors who describe the nesting habitats of the Magpies,
emphasize the wide range of possibilites of choice. Most of them lay stress also
on the tendency towards a greater dengity of nests in partly urbanized areas.
Only STRAWINSKI (1963) reports the absence of Magpies from the suburbia
of Torun. In his observations made in poorly populated areas of the Hortobagy
puszta in Hungary and on the northern coast of Norway, NAaGy (1943) pays
special attention to the particularly close relations between the occurrence
of Magpies and the presence of people’s houses. On the other hand, KLeJNo-
TOWSKI (1971a) emphasized the fact that the Magpie avoids large forests and
even fairly large groups of trees among the fields.

The different and unusual placements of nests are connected with the va-
riety of environments inhabited by the Magpies. HILGERT (1928) and NAGY
(1943) describe their nesting on electric and telegraph poles and GAVRILOV (1986)
on triangulation towers. Nesting on buildings has been recorded by GAVRILOV
(1968), HAARTMAN (1969), NAGY (1943) and RINGLEBEN (1959), and in clefts
by HovLvoAck (1967) and NGy (1943). Fairly numerous cases of the nesting
of Magpies in tufts od dry reed are also known (NAGy, 1943; SCHENK, 1929).
PorTER (1927) describes a nest situated in the structure of a bridge and GROEB-
BELS (1937) that built in a pile od dry branches. There are also records of nests
placed directly on the ground (Frrron, 1969; NAGY, 1943; PABSSLER, 1928).

The data concerning the nesting height obtained from literature (BOHRMANN,
1952; KLEJNOTOWSKI, 1971b; MALCHEVSKY, 1959; REJMERS, 1966; ERrrINO,
1968) show clearly that the Magpie places its nest at different heights in depend-
ence on the local environmental conditions and that no narrow group of nest-
ing-heights charactetistic of this species can be distinguished.

Neither are there any generally characteristic and preferred species of trees
and shrubs in which these birds build their nests, but a local specialization can
be observed in particular biotopes, which is supported by the results of studies
reported by KLEJNoTOWSKI (1971b) and the data presented by HAARTMAN
(1969), MALCHEVSKY (1959), REJMERS (1966) and BOHNRMANN (1952).

The lack of accurate descriptions of the mode of placement, structure and
building material of the Magpie’s nests does not allow any detailed comparisons
or generalizations. The only, fairly close data are presented in the papers by
BeNT (1946) and ERPINO (1968) on the subspecies P. p. hudsonia. In general,
they agree with the description of the placement and structure of nests given
in this paper. As a curiosity, it is worth mentioning that, according to BENT
(1946), clay in the nest can sometimes be replaced by fresh cow dung. An inte-
resting description of nests from the northern Norwegian coast is also presented
by NAGy (1943). These nests were whole built of pieces of wire and steel band,
their lining being of scraps of fishing nets, grass blades and moss. HOLYOACK
(1967) found 8 nests devoid of cupolas, 3 of them in deciduous trees and 5 in
thorny thickets, and he claims, after GooDWIN, that the cupola occurs where
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it is necessary to protect the nest from danger. This seems to agree with my
observations, in which all the four nests without a protective cupola were situa-
ted in a dense growth of blackthorn shrubs, guarding the nest in a natural way.

V. NUTCRACKER NUCIFRAGA CARYOCATACTES (LainNaAEUs, 1758)
Own material

The nesting of the Nutcracker is here discussed on the basis of 8 nests exam-
ined, 5 from the Low Beskids and 3 from the Nowy Sacz Beskids (one of them
described earlier by LUBICZ-NIEZABITOWSKI in 1903 and now in the Museum of
the Babia Géra National Pavk). The poverty of material is due to the insular
oceurrence of Nutcrackers in Poland (Carpathians, Swietokrzyskie Mts., Ma-
surian Lake District and Biatowieska Forest) and the early breeding season,
during which the field conditions, especially those in the mountains, are still
very severe and malke the search after and observation of their nests impossible.

The nests from the Low Beskids were found in mixed fir-beech forests and
those from the Nowy Sacz Beskids in fir-spruce forests. It is chavacteristic
that all these nests were collected at the edge of clearings and meadows situated
in forests or in the vieinity of roads in 30—7 0-year-old stands of trees of & re-
Jatively little density and with abundant undergrowth.

The heights at which the Nutcrackers’ nests were situated are given in Table
IX. Tn order to complement the material and demonstrate it better, the data
obtained from other authors’ reports and papers on the nests of the nominative
form N. ¢. caryocatactes (LINNAEUS, 1758) and the Siberian subspecies N. c.
macrorhynchos BrRuIM, 1823 have been included in it. The nesting-height of
the nominative form ranges from 2 to 11 m, the height group from 3 to 8 m,
with the mean of 5-6 m, being the most numerous. The nesting-height of N. c.
macrorhynchos is as a rule similar (mean — 6-3 m) but its range is larger, from
0 to 10 m. However, the scanty material allows no far-reaching conclusions.

A list of tree species and sites in which the Nutcracker’s nests were built
is given in Table X. It also includes some compa ative data gathered by other
authors. All the nests of the nominative form examined indicate 1ts nesting
exclusively in coniferous trees, of which the fir is most readily chosen and fol-
lowed by the spruce and pine. The Siberian subspecies N. ¢. macorhynchos vesem-
bles it in nesting chiefly in coniferous trees, but, according to VOROBEV (1963),
it may also build its nests in deciduous trees.

The Nuteracker’s nests are most often placed on thin side offshoots or bran-
ches, close to the trunk (Fig 2:B,). The nest rests on varying numbers of bran-
ches (from 2 to 5) and the rather poor attachment of its structure to the branches
is characteristic. Thus situated nests may be encountered in both older and
younger (more than ten years old) trees, always, in the upper or middle portion
of the crown. In one case the nest was placed on side offshoots of two neighbour-
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ing young firs in such a manner that its sides leaned against their trunks, and
in another case it lay in the top whorl of a young fir. A rarer placement of a nest
is that between the horizontal ramifications of a branch, at a distance from the
trunk. However, even then, relatively thin and not very numerous twigs consti-
tute the support for the nest.

The external appearance of the Nutcracker’s nest resembles that of the Jay’s
nest. The whole makes the impression of a loose and disorderly structure, which
is chiefly due to the ends of sticks and twigs projecting to the outside. A three-
-layered structure was found in all the five nests examined closely. The first,
external, layer (Fig 3:3), which forms the base and the sice walls of the nest
is constructed of thin twigs of different trees, 0-2—0-6 c¢m thick and 15—30 c¢cm
long, in most cases interwoven with green shoots of the bramble. The share
of the bramble shoots may even reach up to 309, of the total mass of material
of the external layer. All the twigs are fresh (some of them even with leaves
and buds) and about half of them are forked at ends. In the base of the nest
they are arranged obliquely or transversely to each other and the longer ones
are folded so as not to exceed the desired length. In the side portion of the
external layer the material is arranged more or less parallel. Amidst the main
material, i. e., fresh sticks, twigs and bramble shoots there may also be short
dry twigs (up to 10 em long), small pieces of rotten wood and a small number
of dead leaves, which probably are used as stuffing material. The external layer
is comparatively thick and though its structure is not compact, it makes a sa-
tisfactory base and guard for the nest. The next layer, which is cup-shaped
and made of clay or pieces of rotten wood, lies inside the external layer. In the
nests examined the material was clay in three cases, rotten wood with an ad-
mixture of clay in one case, and rotten wood only in another. In the middle
portion it is about 2 em thick, being considerably thinner at the edge. The inside
of the nest is all over covered by the third, distinetly delimited layer or lining.
Its structure is more accurate and compact, and it is woven circularly of fresh
bast (mostly from the sallow), containing additionally small pieces of rotten
wood, stalks and blades of grass, tufts of moss, bark and dead leaves. The outer
portion of this layer is woven particularly carefully and evenly of very delicate
fibres of bast and grass blades and additionally there may also be lichens and
feathers. In the two nests from the Nowy Sacz Beskids moss was, however, the
dominating material throughout the lining.

Table X1 gives the materials used to build 8 nests of Nutcrackers (the data
concerning two of them are incomplete). The basic material, present in each
nest, consists of sticks and twigs, of which the external layer is built. The
other main components are, successively, bast, rotten wood, stalks and blades
of grass, and moss. This last component may occur as a small admixture but
it may also constitute the main bulk of the lining. Perhaps, where bast is
unavailable, it is replaced by moss. The same may also concern the occurrence
of clay, which is not always available towards the end of the winter, when
the Nutcrackers build their nests.
ot
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Table XI

Analysis of material used to build 8 nests of Nutcracker Nuci-
fraga caryocatactes

, Material Number of nests oh
sticks and twigs 8 100-0
bast 6 75-0
rotten wood 6 750
stalks and blades of grass 6 75-0
moss 6 750
fresh sprouts of hramble 5 62-5
clay 4 50-0
dead leaves 3 375
bark 9 250
lichens 2 25-0
feathers 2 25-0
grass rootlets 1 12:5

The voluminal share of particular components in two nests is given in
percentages in way of example.

I I1.

bagt (of sallow) — 509, twigs and shoots of bramble — 359,

twigs and shoots of bramble — 209, moss S50/

rotten wood —159% bast — 159,

additional material (grass rotten wood — 109,
blades, leaves, clay, lichens) — 159, clay — 109,

additional material (grass
blades, leaves, feathers,
rootlets) — 109,

In outline, the Nutcracker’s nest is cup-shaped or resembles a hemisphere
flattened largely at the bottom. The difference between the width and the height
of the nest is strikingly great, augmented, in addition, by the ends of twigs
and sticks projecting beyond the side walls. Contrary to the more or less circu-
lar outline of the nest cup, the outer contour of the nest is often irregular owing
to the various thickness of the walls, which is dependent on the local conditions.
Where the nest leans against the branches or trunk, its walls are much thinner,
hardly 1 c¢m in thickness, whereas the mean thickness of free walls comes up
to 6 cm.

The measurements and their means for 7 nests were used to construct
Table XII. The inner diameter of the nest is the comparatively most constant
measurement and the deviations from the mean do not exceed 1 cm. The depth
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Table XII

Survey of the ranges and means of measurements in 7 nests
of the Nuteracker Nucifraga caryocatactes

Measurement by Range in c¢m Mean
of nests
inner diameter 7 13-0—15-5 14-10
outer diameter 7 22-0—38-0 2642
“depth 7 7-0—10-0 7-64
height 7 12:0—16-0 14-50

and height of the nests show somewhat greater fluctuations, but they do not
deviate much from the mean, either. On the other hand, big differences character-
ize the outer diameter, because, as has already been mentioned, its size depends
largely on the situation of the nest and the varied thickness of the walls connected
with it.

Discussion

As regards nesting habitats and the situation of nests in them, my obser-
vations coincide fairly closely with the data presented in literature (BARTELS,
1929; FIScHER, 1967; GAsow, 1957 and 1963; GEBHARDT, 1951; HAENESL,
1970; LuBicz-NIEZABITOWSKI, 1903). Both all these authors and some other
ones (BANNERMAN, 1953; MATz, 1967; NAUMANN, 1905; SWANBERG, 1956)
report the nesting of Nutcrackers exclusively in coniferous trees, mostly in
firs and spruces.

The data concerning the nest-sites, found in literature (BANNERMAN, 1953;
BARTELS, 1929; FICHER, 1967; GAsow, 1957; NAUMANN, 1905). show that nests
are most frequently placed on offshoots or branches, close to the trunk, and much
more rarely in top whorls of the crown, which confirms my observations. All
the authors emphasize that the nests are built rather low, generally between
3 and 8 m above the ground (cf. Table IX). :

Most of the authors (BANNERMAN, 1953; GAsow, 1957; GEBHARDT, 1951,
FiscHER, 1967; MATZ, 1967; NAUMANN, 1905) distinguish three main layers
in the Nutcracker’s nest, which corresponds to the data given in the present
paper. Only the BARIELSES (1929) mention four layers; according to these
authors, under the external layer there is a tightly packed layer of lichens with
a small admixture of single leaves and fresh spruce twigs; its thickness ranges
from 1-5 to 3 em. This layer may well have been produced because of the lack
of other sorts of materials used generally to make the external layer tight, or
it was misinterpreted as a separate layer, because in those nests lichens were
also the main component of lining, which is usually bipartite (Fig. 3:3). As may
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be seen from all the available descriptions of nests, their external layer is al-
ways made of thin twigs; according to some authors (GEBHARDT, 1951; NAU-
MANN, 1905), they are exclusively dry twigs, whereas other authors (BARTELS,
1929; BANNERMAN, 1953; FISCHER, 1967) find a greater share of fresh twigs.
As regards the structure of the second layer, the data from literature (BARTELS,
1929; GAsow, 1957; HAARTMAN, 1969; NAUMANN, 1905) corroborate the possi-
bility, expressed in this paper, of its being made exclusively of clay or rotten
wood, or of both these materials mixed together. The specific composition of
the material used for the lining may show some differences between nests
obtained from different regions or environments. Most of the authors (GaAsow,
1957; GEBHARDT, 1951; HAARTMAN, 1969; MArz, 1967; NAUMANN, 1905) men-
tion dry grass blades as the fundamental component of this la.yel, but the
BARTELSES (1929) stress the dominant role of lichens and FIscHER (1967)
writes about lining made of forked fir twigs. In six of the nests examined by
me bast was the main material of this layer and in two moss. Since it is hard
to admit any local specialization, it must be supposed that the Nutcracker
uses material ava lable in the close vieinity of the nest at the time of its building
to make the lining.

Thus, it may generally be assumed that the three-layered structure with
a characteristic second layer in the form of cup-shaped pugging of clay or rotten
wood is typical of the Nuteracker. The use of rotten wood as building material
is a distinctive characteristic of the nest of this species, since it not only goes
to the making of this Jayer, but also occurs as a regular component of the other
layers.

Only few other authors took measurements of Nutcrackers’ nests and even
then they measured only a small number of specimens. According to NAUMANN
(1905) and Gasow (1957) the nest cup diameter ranges between 12 and 16 em,
whereas the BARTELSES (1929), basing themselves on four nests, found it to
be 12-2—13-5 em. The results obtained on my own material lie between 13 and
15-5 em and, therefore, they do not differ from the data from literature. The
nest heights given by the BARTELSES (1929), MATz (1967) and GASOW (1957)
are, respectively, 18-5 (mean), 10, and 7—13 c¢m, and they indicate great va-
riation in this measurement, which has not been found in my material, where
the nest height ranges from 12 to 16 cm.

The descriptions of the nesting of the Siberian subspecies N. ¢. macrorhyn-
chos, given in literature, as a rule show no essential differences from those
of the nominative form in the selection of breeding habitats, tree species, and
the mode of placement of the nests (BERNDT and SEVERIT, 1958; KARPUKHIN,
1962; REJMERS, 1959; VOROBEV, 1963; WUNst, 1955). As regards this last
character, some interesting data are given by VoroBEV (1963). He mentions
several unusual nest-sites, e. g. those between the roots of a stone pine, in a rock
recess, and inside an abandoned building, which suggest a plasticity of the
Nutcracker’s nesting instinet and its adaptive capabilities. The structure of
nests and the composition of building material also correspond fairly closely
to those recorded for the nominative form. Thus, the nests are three-layered,
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only REJMERS (1959) describes a four-layered structure analogous to that
reported by the BARTELS (1929) in connection with the nominative form.
Lichens are a constant component of the building material in the nests of
N. e. macrorhynchos, but they are not in the nests of the nominative form.
There are no essential differences in the size of nests between these two sub-
species. The cup diameter of the nests of N. ¢. macrorhynchos is 12—14 em accor-
ding to KARPUKHIN (1962), 11 em according to RuJMERS (1959), 12—14 cm
according to VOROBEV (1963) and 13 em. according to WUNST (1955). The nest
depth, as given by the first three authors, is respectively, 8, 7 and 6 cm, which
coincides fairly closely with the mean depth from the 7 nests described in this
paper (7-64 cm).

VI. JACKDAW CORVUS MONEDULA TiNNAEUS, 1758
Own material

The nesting of the Jackdaw is here discussed on the basis of 31 nests analysed
closely and complemented with observations on the nest-site and nesting-
height of another 267 nests.

Most of the material comes from Southern Poland, i. e. from the Krakéw,
Rzeszow, Lublin and partly Kielce Provinces, or from the areas lying along
the border line between the ranges of two subspecies, C. m. soemmerringii
FiscHER, 1811 and . m. spermologus VIEILLOT, 1817.

The Jackdaw is the only member of the family Corvidae in this country that
builds its nests chiefly in closed places, revealing its great plasticity in this respect
and adaptive capabilities as regards both environmental conditions and the
localization and mode of placement of nests. Nests were, therefore, found in
trees and on buildings both in tcwng, suburbs and villages and in single roadside
trees, in forests, rocks and ruins at a considerable distance from people’s
houses. Most of the nests examined, about 709, of them, come from typical
urban and rural environments, the nest on buildings predominating in the
urban group and those in trees in the rural one.

Table XIII gives the nesting-height of Jackdaws’ 298 nests divided into
nests placed in tree-holes and nesting-boxes and those built on buildings and
rocks. As will be seen from the data presented in it, there are some differences
in mean nesting-heights between the nests relative to their situation. The
mean nesting-height for 163 nests in tree-holes and nesting boxes is 9-41 m,
whereas the values of individual heights range between 2:0 and 30-9 m and
in 84:79, of the total of nests lie within the 5-0—12-9 m interval. The nests on
buildings have a somewhat wider range of nesting-heights, from 3:0 to 35-9 m
and, as regards their distribution in particular intervals, they show a slightly
marked tendency to group between 6 and 10 m and between 25 and 33 m.
The mean nesting-height for 78 nests of this category is 20-7 m. The nests on
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rocks were situated at heights from 6-0 to 25-9 m, being more or less uniformly
distributed in particular intervals. The mean nesting-height calculated from
the measurements of 57 nests is 15-3 m. The mean nesting-height from all 298
nests is 13-5 m; it does not, however, agree with the distribution curve (modal),

Table XIII
Nesting heights of the Jackdaw Corvus monedula
Tree-holes and | 45000 Rocks Total
Heightinm | breeding boxes
G n ATROR e Bion gl

2:0—2-9 2 1-2 — — — — 2 0-6
3:0—3-9 7 4-2 2 2-5 — — 9 3-0
4-:0—4-9 9 55 — e — — 9 3-0
5:0—5-9 12 7-3 2 25 — — 14 4-6
6-:0—6-9 17 10-4 5 6-4 4 7-0 26 87
7-0—7-9 21 12-8 7 89 7 12-2 35 1[1Lo7/
8:0—8-9 17 10-4 3 3-8 3 5-2 23 7-6
9:0—9-9 22 13-4 2 2:5 — — 24 8-0
10-:0—10-9 12 73 5 6-4 i 12-2 24 8:0
11-:0—11-9 10 6-1 2 2:5 3 5 15 5-0
12:0—12-9 17 10-4 — — — 17 57
13-:0—13-9 2 1-2 e — e - 2 0-6
14-0—14-9 5 30 2 2:5 2 3:5 9 3-0
15-0—15-9 1 0-6 2 2:5 10 17-5 13 4-3
16-:0—16-9 2 1-2 — 2 35 4 1-3
17-0—17-9 o = — = e = —
18:0—18-9 2 1-2 — — — — 2 0-6
19-0—19-9 o - — — = — — ==
20-0—20-9 — - 2 -5 6 10-5 8 26
21-0—21-9 e — — = == —— -
22:0—22-9 — — — — — — —
23-0—23-9 1 0-6 e —= 3 52 4 1-3
24-0—24-9 e = == — 3 5-2 3 1-0
25:0—25-9 1 0-6 8 10-2 7 12-2 16 53
26-:0—26-9 == = 7 89 —- —_ 7 2-3
27-0—27-9 s — 5 6-4 —_ e 5 1-6
23-0—28-9 1 0-6 %) 2:5 i (4 3 10
29-0—29-9 e s 2 2:5 — — 2 0-6
30-0—30-9 2 1-2 5 6-4 2 bl 7 2.3
31-0—31-9 = = 5 6-4 — - 5 1-6
32:0—32-9 . = = — — = —
33-0—33-9 = e il 8:9 — = 7 2-3
34-0—34-9 — e = — — == 5 e
35-:0—35-9 e — 3 3-8 — — 3 1-0

Total 163 100-0 78 100-0 57 100-0 298 100-0
Mean ne-

sting

height 9-41 20-74 15-34 13-51
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the peak of which lies between 5:0 and 12-9 m. This is naturally connected with
the relatively great range of nesting-heights and ununiform distribution of
nests in particular intervals.

The preferred places for nesting are undoubtedly both natural and artificial
tree holes and niches, tree holes formed in a natural way (owing to decay)
being chosen in the first place, then those hewn out by woodpeckers and, at
last, nesting boxes. The species of trees, the height at which the entrance ope-
ning is situated, its size and orientation, and the length of the entrance passagze
seem to have no major effect on the choice. Thus, Jackdaws occupy large tree
holes with large openings equally readily as they do small and parrow ones,
hardly corresponding to the size of their bodies, in which the distance of the
nest from the entrance sometimes exceeds 1 m.

Nesting in open unguarded places is a very rare phenomenon. One such
nest was found in & small group of trees situated in the close vicinity of some
buildings. The nest was placed on a dense lattice formed of horizontal branches,
50 em from the trunk, in the top portion of a young pine (5 m above the ground).

The nests built on houses also show a high degree of differentiation in so
far as their site is concerned. They are most often placed in chimneys, the di-
stance of the nest from the entrance opening ranging from 50 to 100 ¢m. The
Jackdaws often nest also in all sorts of recesses and holes in walls, gaps under
eaves or gutters, and even in the gutters themselves. Where there are sufficiently
large ventilating apertures or holes in the roof, they make their nests on the
floor of the attic, either in partly screened and confined places (under a beam,
in a corner of the attic) or in an entirely open and unrestricted area. In the na-
tural environment the nests on rocks are tallies of those on buildings. They,
too, are made in different sorts of holes and clefts, both vertical and horizontal
ones, with an entrance passage, up to some dozens of centimetres long, leading
to it. The most cha acteristic nest-sites of Jackdaws in different environments
are shown in Fig 2 and in Table XXIX.

Jackdaws’ nests show fairly essential differences in structure and materials
relative to their situation and habitat. The nests in large and deep vertical
tree holes (Kig. 3:4b) have a substantial base and external layer of sticks
and twigs of different tree species, 15—50 c¢m long (averaging 25 em) and 0-3-
1 em thick, the half-centimetre thickness being predominant. Dry stricks and
twigs, which the birds pick up from the ground, form about 609, of the total
material. The a rangement of material is disorderly and the height of the whole
lajyer often reaches some dozens of centimetres, This is so because in the firsgt
phase of nest building the Jackdaws throw sticks and twigs into the hole until
they catch on its walls by themselves and form a strong and stready base.
The bottom of the nest, therefore, does not always rest on the floor of the tree
hole and the nest is often as if hung. On the other hand, in the terminal phase
of construction of this layer the Jackdaws arrange the material in an orderly
manner, placing it chiefly along the walls of the tree hole and thus forming
a cup-shaped depression in the middle, in which they next lay down material
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for the lining. This material is arranged circularly and, as a rule, it may be
divided into two distinet parts, i. e., the inner lining and the relatively thin
outer lining. The specific composition of the inner lining is very varied and it
changes according to the habitat. In most cases it is a mixture of bast, grass
stalks, dead leaves and moss with an addition of paper scraps and other material,
the amount of which depends upon its availability in the close vicinity of the
nest. At the bottom of this layer there are sometimes clods of earth with plant
rootlets. The outer lining is characterized by its more delicate material and more
compact arrangement. There are generally rather numerous feathers and much
animal hair and wool in it. The thickness of the whole lining fluctuates between
2 and 5 em.

The nests situated inside long and narrow tree holes very often lack the
fundamental material, i. e. sticks and twigs, at all and they consist only of
a scanty amount of lining material (Fig 3:4e). Sometimes the eggs lie directly
on the floor of the tree hole and the lining material forms a symbolie ring imi-
tating the nest edge. In some cases the passage leading to the nest is lined all
round with twigs, which, however, are lacking in the base and external layer
of the nest.

The nests in nesting-boxes look somewhat differently and they also vary
to some extent within this group according to habitats. The nests placed in
boxes situated in human settlements or in their neighbourhood have usually
their external layer scanty and arranged in the corners of the box and close
to its walls. The share of twigs and sticks is, however, very small and the ma-
terial characteristic of the proper lining in the tree-hole nests rather prevails
(Fig 3:4¢). Next to this fragmentary and atypical external layer is a very well-
developed clay layer, 1—3 cm in thickness, which in its bottom portion is often
mixed with some elements of the external layer. However, the clay of this
layer does not occur in such dense and compact mass as it does in the nests
of the Magpie and Crow; its consistency is rather dusty. The layer of lining
placed directly on it is comparatively thick (3—7 c¢m), has a circular arrangement,
and is constructed of very varied material, which always includes paper, bast,
stalks and rootlets of plants, rotten wood, and in its superficial portion also
hair of mammals or feathers.

In contradistinction to the nests from the nesting-boxes situated in inhabited
areas, those examined in several boxes in forests showed no differentiation
into distinet layers (Fig 3:4d). The whole nest is composed of lining material
lying rather chaotically, especially in its lower and middle portions. It consists
mostly of bast, dead and fresh leaves, moss, lichens, grass blades, bark and
single short sticks (both dry and fresh ones with leaves). The superficial portion
of the lining is made more carefully and shows a tendency to & circular arrange-
ment. It includes delicate fibres and grass blades, sometimes also feathers.
In one case there was a large number of aspen inflorescences and fresh fir wisps.
Two nests built freely on pine branches had their bases and external layers
of thin, mostly dry twigs and sticks distributed in a rather disorderly manner.



609

Lining material lay directly on them and formed an abundant layer composed
chiefly of dead leaves, moss, and stalks and rootlets of grass. Paper scraps,
sheep wool and duck down occurred in it as admixtures. In general, in structure
these nests resembled those from large tree holes or niches.

Between nests situated on or in buildings, as between those in trees, there
occur differences in structure owing mainly to the differences in the size and
nature of the sites. The very common nests in chimneys are identical with those
in large and deep vertical tree holes in respect of their structure and material.
They are, therefore, generally high nests of a great amount of basic material,
i. e., sticks and twigs, the length of which fits the size of the free area. Thin
twigs arve often folded to fit it. In most of these nests there is no distinet clay
layer separating the basic material from the lining, and only occasionally a few
clods of earth with plant rootlets occur where these two layers meet. The nests
built in attics and towers, lying in an unlimited or only partly limited area,
have a completely different appearance (Fig 3:4¢). Also in these nests sticks
and twigs of different length and thickness (0-2—1-5 em thick and averaging
25 em in length) are used as basic material. They lie rather loosely and in disor-
der, but form a relatively thin layer (up to 6 cm). Next the sticks and twigs
are interspersed with abundant and varied material used for stuffing, like
bast, paper, straw, oakum, horse dung, grass stalks, etc. The sort and amount
of individual components vary from nest to nest. The whole of this mixed
layer, constituting the basic mass of the nest, is usually separated from. the
lining by a clay layer, which is sometimes additionally separated from the basie
material by a thin layer of some other material, e. g., dry horse dung. The
clay layer is, however, never homogeneous, but it always contains some other
additional components, e. g., grass blades or straw, usually the materials which
also occur in the next layer, that is, the lining. The arrangement of this addi-
tional material in the clay layer is always visibly circular. The lining is made
of varied material, which most frequently in its composition corresponds to
the material of the basic layer of the nest. In the lining it is, however, more
compact and more closely bound together, and the long elements, like plant
stalks or bast fibres, are placed clearly in a ecircular manner. The thickness
of the lining is on the average 3-5 c¢m and in exceptional cases it may reach
10 cm. Where the layer of lining is thicker, one can observe its differentiation
into an inner (essential) and a superficial part, in which paper, wool scraps,
animal hair and feathers are predominating elements.

Nests on rocks do not stand out for any specific structural characteristics.
The number of sticks and twigs in them may change according to the size and
direction of the cleft or openining in rock, and these nests have rarely a distinet
clay layer.

The Jackdaw’s nest is conspicuous for its particularly great variety of ma-
terial used. This is illustrated in Table X1V, which shows the results of a cloge
analysis of 31 nests from different habitats. The commonest materials are bast
(found in 87 9%, of the nests) sticks and twigs (83-8%,), paper (83-8%,) and dead
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Analysis of material used to build the nests of the Jackdaw Corvus

monedula

Material Number of nests 05
Clay 15 48-3
Vegetable material !
bast 27 87:0
sticks and twigs 26 83-8
dead leaves 18 58:0
grass blades 18 58-0
horse dung 14 45-1
straw 13 41-9
moss 13 41-9
bark 11 33-3
grass rootlets 7 22:5
cattle dung 7 22-5
rotten wood 6 19-3
stalks of herbs (thick) 5 16-1
wood sharings 4 12-9
inflorescens of tree 2 6-4
rhizomes of couch grass 2 6-4
fresh sprouts of bramble 1 3-2
Animal material
feathers 14 45-1 -
sheep wool 7 22-5
human hair 5 15-1
cattle hair 4 12-9
hare hair 3 9:6
fragments of rabbit fur 3 9-6
leather fragments 3 9-6
bone fragments 2 6-4
cat hair 2 6-4
pig hair 2 6-4
rabbit paws 1 3-2
horsgehair 1 3:2
Artificial material
paper 26 83-8
cotton wool 8 25-8
oakum 7 22:5
pieces of cloth 7 225
carboard 6 19-3
wadding 6 19-3
string 6 19-3
wood wool 3 9-6
building paper 2 6-4
glass wool "9 6-4
pieves of china 2 6-4
thread 1 3:2
pieves of glass 1 3:2

Table XIV
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leaves and grass (589, either). Such components as clay, horse dung, straw
and moss are relatively often met with, being present in 409, of the nests.
The quantitative share of given components, both basic ones, occurring in most
of the nests examined, and the remaining ones, found more rarely, fluctuates
considerably relative to the situation of the nest and its environment. This
is, above all, true of the material used for the base of the nest, i. e., sticks and
twigs, which may be quite absent or occur in very small numbers. The amounts
of other materials which go to the making of the nest depends fairly elearly
on their availability in the close vicinity of the nesting-site.

The shape and size of the nest, being usually adjusted to the magnitude
of the space the birds have at their disposal, are also closely connected with
the situation of the nest. Thus, nests built in large vertical tree holes and rock
clefts and in chimneys are for the most part high (15—100 ¢m) and their outer
diameter corresponds closely to the size of the space. Nests in tree niches and
nesting-boxes are much lower (8—15 ¢m) and their outer diameter also depends
on the size and shape of the space at their disposal. In oblique or horizontal
tree holes and rock clefts and in similar places in buildings the nests are rather
low (10—20 em) and their outer diameter is small. Since in such places all the
material is brought in by the birds actively, frequently through a long entrance
passage, which makes their work particularly difficult (especially when they
carry sticks and twigs), its amount is often reduced to the minimum. Nests
placed in unlimited or partly limited areas, e. g. in attics and towers, have,
a8 a rule, a very brcad base and a relatively small height. In partly limited
areas the nest base has often the shape of a triangle or sector, its cup being

Table XV

Survey of the ranges of measurements, their means, standard deviation and coefficient of
variation in the nests of the Jackdaw Corvus monedula

Group Number Range Standard | Coefficient
Measurement of nests of nests in em Mean deviation |of variation
|
fresh nests 29 9:0—14:0 11-09 1-64 14-78
Inner diameter | old nests 9 9-0—23-0 1455 — —
Total 31 9:0—23-0 12:09 317 26:22
fresh nests 22 16:0—95-0 31-04 6-45 20-77
Outer diameter | old nests 9 26:5—100-0 | 56:63 — e
Total 31 16-0—100-0 | 38-47 771 20-04
fresh nests 22 4-0—8-0 5:22 1-43 27-39
Depth old nests 9 3:0—5-0 3-83 - ==
Total 31 3:0—8-0 4-82 1-51 31-32
fresh nests 22 8:0—45-0 19-54 3-89 19-85
Height old nests 9 7-0—100-0 | 37-00 == =
Total 31 7-0—100-0 24-61 6:67 27-10
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generally situated in the vertex portion close to the limiting walls. In an un-
limited area the nest base is usually more or less polygonal and exceptionally
circular. Such nests sometimes cover a very large area, up to 1 sq. m, their
height being from a dozen to several dozen centimetres. They are often occupied
for several seasons and some material is added each year so that the area co-
vered by the nest increases; a new nest cup is also formed. Hence, a nest may
have two or three cups, of which only one is used in the given season.

Great differences in size and shape between Jackdaws’ nests ave illustrated
by the measurements of 31 nests (22 fresh and 9 old ones) given in Table XV.
All the four main measurements fluctuate within a wide range, the depth
and d ameter of the nest cup being the least variable. However, even here the
differences reach 1009, of the measurement, and so the coetficients of variaticn
are 1ather high. The height and outer d ameter clange freely according to
local conditions. A comparison of the mean measurements of fresh and old
nests reveals their higher values for the latter except the nest cup depth, the
values of which are lower. This indicates that the period of breeding of the young
brings about the widening and shallowing of the nest, which is connected with
its relatively loose structure, readily undergoing deformations.

Discussion

Numerous data from literature fully confirm the adaptive capabilities of
the Jackdaw in choos'ng habitats and nesting-sites. In general, three main
types of nesting-sites may be distinguished:

1) Nesting in different types of tree holes is common in all habitats, even
deep inside large forests, which is particularly interesting in view of the out-
standing synanthropic dispositions of this species. In addition to my own
observations, there are also references to this fact in literature (ABDREIMOYV,
1968; SCHINDLER, 1949; STRAUTMAN, 1963; ZIEMMERMANN, 1931).

2) Nesting in rocks is also fairly often observed, as witnessed by reports
of different authors (DomNE, 1952; FoLk, 1968; SHNITNIKOV, 1949; SzuLc,
1961), and nesting on and in buildings is equally frequent as that in trees.

3) Nesting in burrows and holes in the ground is met with more rarely and
only in definite environments. Steep clayey river Lanks or walls of loess ravines
suit this purpose best and Jackdaws more often than not make their breeding
burrows in them by themselves (FOLK, 1968; NAUMANN, 1905; after REISER;
NAZARENKO, 1957; STRAUTMAN, 1963; SHNITNIKOV, 1949). NIETHAMMER (1973)
and MAKATSCH (1957, after WiGMAN) describe the nesting of Jackdaws in rabbit
burrows.

Nests placed freely on tree branches and the use of an old nest of a Rook
belong to exceptional types of nesting. Several cases of the nesting of J ackdaws
on tree branches are mentioned by Owen (1931), HARTMAN (1969) and Ho-
LYOACK (1960). This last author describes also the nesting of Jackdaws in
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abandoned nests of Rooks and Crows, and, in addition, after Wolls-Bladen,
in those of Magpies and a Heron. FEpUsSHIN and DoLBIK (1967), GAVRILOV
et al. (1968) and SHNITNIKOV (1949) record also some cases of the nesting of
Jackdaws in old nests of Rooks, and EjscrrLis (1958) mentions, in addition,
two nests of Jackdaws in the walls of the nests of Storks. BRIDGMAN (1962)
writes about the mnesting of Jackdaws in unused aeroplanes left for
repair.

The height of Jackdaws’ nests above the ground is very variable even within
the same type of habitat. There are, however, some height groups which contain
much larger numbers of nests than the others. In my materials 849, of the
nests built in trees were at heights between 5-0 and 12-9 m. EJGELIS (1958)
and Forx (1968) obtained similar results. So far as the nests placed on buildings
and rocks are concerned, the nesting height obtained on the basis of my obser-
vations corresponds in general with that given by Fork (1968).

Great differences in the structure of nests and the amount and sort of build-
ing material, stated in this study, ave also emphasized by quite a number
of authors (EJcrris, 1958; EMMENT, 1933; FoLk, 1968; NIETHAMMER, 1937;
OWEN, 1930, 1931; ZIEMMERMANN, 1931, 1951). OWEN (1930, 1931) describes
interesting cases of a Jackdaw’s nest inside a loose pile of branches in a fork
of a trunk and another one in a tree hole with a protective cupola as in the
Magpie’s nest. The same author and EJGrLIS (1958) report nests in tree holes,
with no building material and eggs laid directly on rotten wood on the floor
of the hole.

A full list of materials used by Jackdaws to make their nests is given by
ByvmeENT (1933), who mentions 28 different sorts, of which some are rather
unusual, e. g., pieces of rubber and metal. ZItMMERMANN (1951), too, mentions
pieces of glass and iron and other things, like clasps of underwear, found in
nests. Glags and metal may have been brought to the nests not as building
materials but in consequence of the well-known fondness of the Corvidae for
all sorts of glittering objects. Eycrris (1958), FoLx (1968), NIETHAMMER (1937)
and ZIEMMERMANN (1951) point to clay as one of the building components
of the nest, but the last two authors add that it occurs irregularly in the bottom
part of the nest. Animal hair used to line the nest cup is occasionally plucked
by Jackdaws directly from the backs of domestic animals (Bus, 1957; EJGELIS,
1958).

According to Forx (1968), the mean nest cup diameter calculated from
39 negts is 14:54 ¢m and, according to ZIEMMERMANN (1951), it ranges between
14 and 16 em. The results obtained on my material are somewhat lower
(1209 em), which is undoubtedly due to the fact that measurements were taken
mostly on fresh nests and so undeformed by the nestlings. This is confirmed
by the measurements of 9 old nests, the mean from whieh is 14-55 em. The max-
imum height of the nests measured by Forx (1968) was 170 cm and the max-
imum outer diameter 135 c¢m, and BicrLis (1958) described a nest which
was 3-5 m high.
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VII. ROOK CORVUS FRUGILEGUS LinNaArUS, 1758

Own materials

The nesting of the Rook has been analysed on the basis of 50 nests examined
closely and additional data concernig the nesting-height, site and structure
of another 840 nests. All the nests examined and observed come from the Krakow
and Rzeszow Provinces, i. e., from Southern Poland, and belonged to the nomin-
ative form Corvus frugilegus frugilegus LINNAEUS, 1758.

The nests under description were situated in very various environments,
like parks and gardens in towns and their suburbs, villages, old manorial
parks, cemeteries and wooded areas of various size lying a long way from hu-
man settlements. The presence of isolated groups of tall trees is an essential

Table XVI

Nesting heights of the Rook Corvus frugilegus

Height in m Number of nests 9%
7-0—17-9 3 0-3
8:0—8-9 2 0-2
9-0—9-9 4 0-4
10-0—10-9 6 0-6

11:0—11-9 10 1-1
12:0—12-9 25 2-8
13-:0—13-9 33 37
14-0—14-9 65 7-4
15-0—159 7 88
16:0—16-9 68 77
17-0—17-9 76 8:6
18:0—18-9 66 7-5
19:0—19-9 58 6-6

20:0—20-9 74 85

21:0—21-9 52 5-9

22-0—22-9 44 5:0

23-0—23-9 40 4'5

24-0—24-9 53 6-0

25:0—25-9 47 53

26-0—26-9 21 2-4

i 27-0—27-9 19 2:1

28:0—28-9 11 1-2

29-0—29-9 12 1-3

30-0—30-9 8 0-9

Total 874 100-0
Mean height 19-40 m




615

factor in choosing a place for nesting. The Rook is, in turn, fairly closely asso-
ciated by its food with agriculture and, consequently, it does not occur in large
numbers in the regions in which wooded areas predominate, nor does it nest
in large forests. On the other hand, the Rook nests readily in towns, because
it finds enough natural food in the surrounding suburbian areas and there are
additional possibilities for it to feed in refuse dumps or on garbaze available
in the town.

Rooks’ nests are placed exclusively in old and high trees regardless of the
habitat in which they a-e situated. The quantitative distribution of the nests
with respect to their height above the ground is presented in Table X VI. Despite
the wide range of nesting heights (7—30 m), it may be assumed in general
that a vast majority of nests lie between 14 and 25 m above the ground, for
the nests lying within these limits form 82:379, of the whole material. The
mean for 874 nests analysed is 19-01 m.

The Rook shows a fairly wide range of possibilities in its selection of tree
species for nesting. It will be seen from Table XVII that among the 15 species
of trees the deciduous species (13 genera) prevail decidedly, and of these the
poplar and alder are preferred, since altogether 509, of the nests examined
were found in them. This is most likely so because these very species occur
most often as small isolated groups of old trees, which are so readily occupied

Table XVII

Species of trees and shrubs in which the nests of the Roolk Corvus
frugilegus were sited

Species Number of nests oA
Populus sp.* 231 264
Alnus glutinosa 115 13-0
Acer pseudoplatanus 105 12-0
Alnus campestris 86 9-8
Quercus robur 52 59
Pinus silvestris 43 4-9
Tilia cordata 42 4-8
Betula verrucosa 38 4-3
Populus tremula 31 35
Irazinus excelsior 30 34
Aesculus hippocastanum 28 31
Saliz sp. 27 3-0 ‘
Larixz sp. 22 25805
Fagus silvatica 10 1-1
Platanus orientalis 8 0-9
Carpinus betulus 6 0-6
Total 874 100-0

* P. tremula, var. dtalica, P. nigra, P. alba.

3 — Acta Zoolog. Crac.
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by Rooks. In habitats in which different species of trees, but representing a si-
milar degree of fitness for building nests in, grow side by side, such species
as the sycamore maple, elm and lime-tree are, however, preferred. These trees
are chosen for their advantageous arrangement of branches, providing good
conditions for fixing a nest.

The commonest nest sites of Roocks are those in many-pronged vertical
crotches in the upper portion of the crown (Fig. 2:D). The nests situated in
them rest on the base of the crotch and, in addition, their sides lean against
its single branches, which are often included in the nest walls. This type of nest-
ing sites was found in abont 609, of the nests examined and its shave in indivi-
ual colonies was similar. A variety of this type consists of nests placed on ho-
rizontal branches in the upper portion of the crown, only the shoots and second-
ary brenches among which the nest is built are directed upwards. Another
type of nest sites, observed much more rarely, is that in which nests are situated
on horizontal branches and on one side lean against the tree-trunk or a thick
bough. Also these nests occur in the upper portion of the crown. All the depar-
tures from the basic type of nests are caused by lack of suitable places in a given
colony. This is confirmed by the observations made in the initial period of the
breeding season, when pairs fight for particularly advantageous places for ne-
ing. Even having lost two or more such fights, a pair of Rooks do not move
to another tree, but persist in attempting to build a nest in the once chosen
tree. A phenomenon difficult to account for in a species with so strong social
inclinations are single nests sometimes met with up to several kilometres from
the nearest colony.

As in the previously discussed species, the first, external, layer of the Rook’s
nest (Fig. 3:5) is composed exclusively of sticks and twigs, the arrangement
and size of which are different in its different parts. About 709, of the material
consists of fresh sticks and twigs, which the birds break off the nearest trees.
Their length ranges from 20 to 80 cm (averaging 45 cm). The differentiation
of the material with respect to thickness presents itself as follows: twigs and sticks
with a diameter of 0-3—0-56 cm — 5%, 0:5 ecm — 159, 1-0 ecm — 70% and
2-0 cm — 109%,. In the classic nesting site, i. e., in many-pronged vertical crotch
the first portion of material, which forms the nest base, is arranged in the form
of a triangle. After placing more than ten sticks in this manner, the birds re-
verse the arrangement, although they keep up the form of a tr angle.

In this part of the external layer thicker sticks and twigs, up to 2 em in dia-
meter and 20—50 c¢m in length, prevail. Successive portions of material are
placed in the form of a square or polygon, and a tendency to its circular arran-
gement appears half-way up the nest walls. The sort of material also changes,
because in the upper portions flexible thin twigs are a dominant element. The
arrangement of material in the external layer in which the ends of most twigs
and sticks project on the outside of the nest and form a “brush” is a character-
istic of the Rook’s nest. In most of the nests the second layer is woven circu-
larly of thin and elastic twigs, averaging 40 em in length and 0-2—0-5 e¢m in
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thickness. The thickness of this layer is not uniform; at the bottom of the nest
it is formed of hardly single twigs and it reaches a thickness of 2 em only about
half-way up the walls. At the edge of the nest this layer forms a distinet and
fairly thick rim, which covers the first layer from above. If there are any birch-
or willow-trees in the vicinity of the nest, the material of this layer consists
exclusively of their twigs. If pine-trees grow in the close neighbourhood, their
fresh twigs are often placed loosely on the edge of the nest. In exceptional
cases the nests in which thin and elastic material prevails in the external layer
may lack the second layer with its rim in a well-defined and distinet form.
The third layer is a compact mass of moss and rootlets of plants mixed up
with clay in the form of a small cup, which lines the bottom of the previous
layyers, being sharply separated from them, and reaches a third or a half of the
way up the nest walls. It is on this cup that the next layer or lining is laid, being
sometimes differentiated into two distinet portions, the inner lining and the
superficial lining, differing somewhat from the former in its composition of
materials. The lining material consists mostly of several components, of which
one or two predominate in quantity. In all the nests examined this layer always
contained thicker stalks of herbs and grass blades, used to bind together the
components of the material. In some nests this function is vicariously fulfilled
by bast. Out of the remaining components, moss and dead leaves are used most
frequently. In all the nests from town areas the lining contained many paper
scraps and in those situated in pine-trees a great quantity od dry pine needles
was found. In the whole lining its material is arranged circularly, it is tightly
packed and fairly closely bound together, and the mean thickness of this layer
is about 7 cm.

Table XVIII presents an analysis of the materials used to build 34 nests
of Rooks. Sticks and twigs, as constant components of the external layer, and
stalks of herbs and grass blades, as main elements of the lining, occur in all
the nests examined. Other materials, in order of frequency, are dead leaves
(in 97-09% of the nests), grass rootlets (88:29,), moss and earth (85-29, either)
and bast (41-19,). The remaining sorts of materials are only incidental additions
and not constant components of nests, except for needles and paper, the
occurrence of which is associated with specific environments.

The Rook’s nest has generally the shape of a regular hemisphere, which
may be somewhat flattened or slightly ovate according to the conditions of
the site. The form of a flattened hemisphere most often characterizes the nests
built close to the trunk on a horizontal branch and in top crotches with branches
departing at obtuse angles. Where the angles of departing branches are less
obtuse, the nest has an ovate shape. The measurements of 50 nests of Rooks
are presented in Table XIX. The most invariable measurements are the nest-cup
diameter and the depth and, therefore, the range of the values obtained for them
from particular nests are the smallest, and so is the coefficient of variation.
This is connected with the strong and compact structure of the lining, which
is not liable to deformations. However, in comparison with the cup diameter
3¢



Analysis of material used to build the nests of the Rook Corvus

frugilegus
|
Material Number of nests 9/
Clay 29 85-2
Vegetable material
sticks and branches 34 100-0
grass blades 34 i 100-0
stalks of herbs 33 97-0
dead leaves 33 97-0
grass rootlets 30 88:2
moss 29 85-2
bast 16 41-1
dry conifer needles 13 38-2
bark 10 29-4
straw 7 20-5
reed 1 2-0
Animal material
feathers 11 32-3
sheep wool 3 8-8
Artificial material
paper 13 38-2
fragments of cloth 4 11-7
wood wool 3 8-8
pieces of rope 1 2:0
oakum 1 2-0

Table XVIII

the remaining measurements are more variable, the ranges of the values obtained
for them are rather wide, and the coefficient of variation high. The often ob-
served occupation of the last year’s nests by Rooks has no essential influence
on the measurements of the nests, because the external layer, if destroyed,
is restored to its original size and the lining is always exchanged irrespective

of its state.

Table XIX

Burvey of the ranges of measurements, their means, standard deviation and coefficient of
variation in the nests of the Rook Corvus frugilegus

Number y Standard Coefficient

MRS G of nests e cm o e, deviation of variation
Inner diameter 50 16:0—30-5 19-75 3:06 15-49
Outer diameter 50 26-5—85-0 41-81 10-62 27-18
Depth 50 7-0—19-0 12-14 1-57 12-93
Height 50 17-0—60-0 31:16 9-75 30-70
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Discussion

As will be seen from studies published by different authors (Boyp, 1933;
BuLL, 1957; GERBER, 1956; PARATH, 1964; WASSENICH, 1968; WATSON, 1967;
VOroBEV, 1963), the Rook has similar environmental require ments throughout
the area of its occurrence in the breeding season. Small groups of tall trees
and the neighbourhood of open areas put under cultivation are necessary for
the Rook to nest. Unlike other species of the family Corvidae, the Rook is,
above all, a typical inhabitant of lowlands and colonizes mountainous regions
rarely and in small numbers.

The lists of tree species chosen by Rooks for nesting given by different
authors differ from each other (Bovp, 1933; PARATH, 1964; WASSENICH, 1968;
Warson, 1967). According to Dyrcz (1966), in Poland the greatest number
of nests occur in poplars and pines. In the eastern range of their distribution,
i. e., in Sakhalin, the Rooks nest exclusively in birches and larches (G1zEX KO,
1955). In New Zealand, to which Rooks were brought a comparatively short
time ago, they first nested only in the top parts of Bucalyptus globulus where,
however, strong winds destroyed their nests continually. Then the birds began
to nest in pines (Burr, 1967). Consequently, it is difficult to distinguish any tree
species preferred by Rooks throughout the area of their distribution. The spe-
cific membership of the tree does not seem to be so essential as the morphological
type of its crown, its age group and situation in a definite environment. N esting
of single pairs of Rooks a long way from any colonies, observed by me, has also
been noted by other authors (MATOUSEK, 1956; ROZENBERG, 1956; SIBSON,
1963; WATsoN, 1967). However, it is unknown whether this is a relic of the ori-
ginal habit of nesting in isolation, or the first signs of change in the present
practice of nesting in colonies.

In some cases the Rook can also nest in completely different conditions.
Such exceptions are the nests on buildings (towers and belfries) reported from
Czechoslovakia (CERNY, 1951), Germany (MELCHIOR, 1955), England (MASE-
FIELD, 1929) and Russia (GALUSHIN and KARPOVICH, 1960). TAAPKEN (1952)
describes the nesting of Rooks in a steel lattice structure in Holland and GER-
BER (1956) cites after HuIke a colony on a transmission tower. HOLYOACK
(1957) also writes, after Covin, about nests on transmission towers and gives
his own observations on the nesting of Rooks on the ground. Crrxv (1951,
after EYKMAN) mentions some cases of Rooks’ nesting on the ground and in low
bushes in Holland. All these facts indicate some plasticity of this species so
far as the selection of a site for nesting is concerned. In analysing the material
used to build nests BUSSE (1961) states that on the average 62-19, of it are dry
branches, which does not agree with the results obtained in the present investi-
gation, according to which the dry material constitutes only about 309,. The
ditference is probably due to the fact that BUsSE (0. ¢.) based himself chiefly
on samples of the material dropped to the ground by the building birds and such
material is already selected to a certain degree. On the other hand, CooMBS’S
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(1969) observations on the phases of nest building confirm the presence of nest
layers and the sorts of building materials distinguished in this study. The
general date concerning the building material of the nest given by GERBER
(1956) and HAARTMAN (1969) agree with the present results. HIBBERT-WARE
(1930) found very numerous pieces of different sorts of rubber in the nests
of an urban colony. This phenomenon is analogous to the general use of paper
as building material in the nests in a town area deseribed in this paper. The use
of vicarious building materials points at great adaptive possibilities of the Rook.

VIII. CROW CORVUS CORONE LiNNAEUS, 17538

Own materials

The data on the nesting of the Crow are based on 31 nests examined, derived
for the most part from southern Poland and belenging to the Hooded Crow
Corvus corone corniz LINNAEUS, 1758. They are complemented with the obser-
vations on the nesting height and site of several additional nests.

Most of the Crow nests examined and observed were found in breeding ha-
bitats characteristic of this species, i. e., small groups of trees amidst a culti-
vated area, small riverside woods, and the marging of forests. One of the condi-
tions of the nesting of Crows in a given habitat is the presence of old high trees
in it. All the nests but one, which was situated in a suburbian area, were built
in groups of trees lying relatively far from human settlements. The smallest
distance of a nest from the buildings was 150 m, the largest 4:5 km, the mean
distance being about 1-5 km.

The nesting heights are given in Table XX. Apart from one nest which wasg
found very low, the other Crow nests were situated from 9 m upwards, mostly
(619, of the total) between 10 and 15 m. The mean nesting height for 36 nests
was 14-0 m.

Table XXT gives a list of tree species in which the Crows nested. Out of
the coniferous trees, the pine and fir were e¢hosen most frequently, and the nests
built in them were mostly met with at the margins of both coniferous and mixed
forests. The choice of these trees is presumably connected with the fact that
they provide good conditions for the birds to hide their nests. Out of the deci-
duous trees, the poplar came in first decidedly and was followed by the willow
and alder. These trees were chosen chiefly in wooded areas stretched along rivers
and streams, in which environment they, besides, occur most numerously.
The other species of trees were represented less numerously, and the nests
encountered in them were generally situated in clumps of trees scattered among
fields.

The sites of nests are to some extent connected with the specific membership
of the trees in which they are placed. The majority of the nests of the Crow are
situated in the top and middle portions of the tree-crown (Fig. 2: A, and A, —
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Table XX

Nesting heights of the Crow Corvus corone

|
Height in m Number of nests %
1:0—1-99 \! 1 2.8
9-:0—9-99 9 o
10-0—10-99 7 19-4
11-0—11-99 3 8:3
12-0—12-99 5 13-8
13:0—13-99 3 8.3
14-0—14-99 1 2.8
15-0-—15-99 3 83
16:0—16-99 1 2.8
17-0—17-99 1 2.8
18-:0—18-99 3 8.3
19:0—19-99 e &
20-0—20-99 2 515
21-0—21-99 e s
22-0—22-99 — 2
23-:0—23-99 2 Rl
24-0—24-99 i L
25-0—25-99 ) 55
Total 36
Mean height 14 m

old trees, B,), their placement in a many-progned or single fork of the trunk
or its boughs being a basic variant. In this case the considerable thickness of
the branches among which the nest is built and which support it at sides is an
essential character. The bulk of the nest, however, rests on its base on the wide
platform of the fork. Out of the 36 nests examined, as many as 28 belonged
to this group. They were situated almost exclusively in poplars and willows.
Some of these nests are also placed in top crotches, but only in many-pronged
ones, which are, consequently, much thinner. Here, the gides of the nest lean
on the branches, the nest itself looks as if hanging from them, for its base does
not touch the place where the branches part. Such placements of nests are most
often seen in top whorls of pines and in top crotches of alders. In the material
studied it is represented by 10 nests.

The second type of sites embraces the nests situated close to the trunk
in the middle and lower portions of the tree-crown. It also splits into two va-
riamts. In the first variant the bulk of the nest rests on one or two thick horizon-
tal branches, leaning against the trunk on one side. Sometimes there are still
additional side supports in the form of thin vertical shoots. The nests of the
second variant of this type are based on several thinner horizontal branches,
which support them at the sides and, partly, from below. In most cases, however,
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the main weight of the nest rests on the side points of support. Seven nests
of this type were found, of which 4 were in firs and 3 in deciduous trees. Two
nest sites differed somewhat from the types distinguished. One of them was
placed in a cluster of blackthorn, based on a great many thin branches directed
all ways (like a Magpie’s nest described above). The other was on a nearly ho-
rizontal thick bough of a willow-tree, 3 m from the trunk. This nest was supported

Table XXI

Species of trees and shrubs in which the nests of the ecrow
Corvus corone were sited

Species Number of nests o

Populus nigra 8 22-2
Pinus silvestris 6 166
Saliz cinerea 5 13-8
Alnus glutinosa 5 13-8
Abies alba 4 11-1
Fagus silvatica 3 8:3
Acer platanoides 1 2-8
Carpinus betulus 1 2-8
Tilia cordata 1 2:8
Larixz sp. 1 2-8
Prunus spinoza 1 2-8
Total 36 100-0

at sides by thin vertical shoots. It is characteristic that all the nests of Crows
are, a8 & rule, very well hidden and, in comparison with those of the other species
of the Corvidae building their nests in trees, not very easy to see.

The Crow’s nest has an evident four-layered structure (Fig. 3:6). Dry bran-
ches and sticks are the main components of the external layer. Their arrange-
ment and size differ between particular parts, being, as it were, a reflection
of the building stages. The base of the nest is composed of sticks arranged ob-
liquely to each other at varying angles. They are all dry and their mean thickness
is about 1 em and mean length 30 em. In the side walls thinner twigs (0-2—0-5 ¢m)
form a higher percentage of the material of the external layer and their share
increases proportionally to the height at which they occur. The arrangement
of material also changes, beccming more circular with height. The external
layer makes the impression of a loose and disorderly structure, and this is so
mainly owing to its projecting sticks and twigs. On the inside the bottom of
the external layer is covered by a clay layer shaped into a cup. The clay is often
mixed with other material like grass rootlets, bast, or dead leaves. The thickness
of this layer is rather considerable, as it fluctuates between 1-5 and 3-5 cm.
The cup itself is not high, it does not reach half-way up the walls. The third
layer, which is thin and composed of fresh elastic twigs, 0:2—0-3 e¢m thick
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and arranged circularly, adjoins the external layer on the inside, from the edge
of the clay cup upwards. It is turned down in the form of a distinet ring over
the edge of the external layer and fresh leaved twigs of the birch or pine are
sometimes woven into this ring. The last layer of the Crow’s nest is the lining,
which on account of, among other things, its clear-cut differentiation of material
is divided into the inner and the outer lining. The main material of the inner
lining is bast, which in some cases forms as much as 909, of the total. It is al-
ways fresh, often torn off together with the adjoining bark, most frequently

Table XXII

Analysis of material used to build the nests of the Carrion Crow
Corvus corone

Material Number of nests s I
Clay 26 | 100:0
Vegetable material
sticks and branches 26 100-0
bast 26 100-0
grass blades 21 80-7
moss 19 73-0
lignified stalks of plants 17 65-3
rootlets of trees and shrubs 16 61-5
bark 13 50-0
plant rootlets 12 46-1
rhizomes of couch grass 10 384
dead leaves 10 [ 138:4
inflorescens of trees 5 19-2
inflorescens of grasses 4 15-3
lichens 2 7-6
fresh sprouts of raspberry 1 3-8
Animal material
sheep wool 11 42-3
feathers 9 346
horsehair 8 30-7
hare hair 6 21-5
cattle hair 5 19-2
unidentified hair 2 76
roe-deer hair 1 3-8
(wool and hair together) 26 100-0
Artificial material
paper 13 50-0
cordboard 3 11-1
fragments of cloth 3 11-1
string 2 7-6
woolen yarn 1 3-8
thread 1 3-8
cotton wool 1 3-8
wood wool | 1 3-8
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from the willow or poplar, alder and hazel. The length of a strip of bast is 10—
60 em and the piece of bark attached to it reaches 16 ¢m in length and 4 cm
in width. Single delicate twigs, which render this layer rather elastic, bark,
dead leaves, tufts of animal hair, scraps of paper and cardboard occur in this
layer as additional materials. Bast combined with rootlets or with rootlets
and grass stalks is fairly often the most important material of the lining. The
outer surface of the nest cup is lined carefully with very fine material, which
includes grass blades, bast fibres, sheep wool and other animals’ hair, and,
in addition, moss tufts, feathers and paper. The share of particular sorts of
materials varies in quantity, but fine grass blades and hair are always present.
The whole of the nest is woven circularly, tied closely together and very elastic.
The outer lining does not generally reach the edge of the nest, but only forms
a shallow cup at its bottom.

A close analysis of the material used to build 26 Crow nests is shown in Ta-
ble XXII. In addition to sticks and branches, bast, clay and animal hair were
materials that occurred in each of the nests examined. In most nests there
were also grass blades (80-7%), moss (73:0%,), lignified plant stalks (65:3 %)
and rootlets of trees and shrubs (61-59,). Out of the vegetable materials, bark
was, besides, fairly frequent, since it occurred in 509, of the nests examined.
Paper scraps (pieces of newspapers and various wrappage) were similarly often
met with among the nest materials.

The general appearance and shape of the Crow’s nest are in some measure
dependent on its site. In shape the nest most often resembles a hemisphere,
which is slightly flattened at the bottom, but it may also have a conical form.
All the nests supported from below are, as a rule, hemispheric, irrespective
of the fact whether they rest on one thick branch or on several thin ones. The
nests of which only the side walls rest on the branches are more or less conical
in shape.

Table XXIII gives a close analysis of the measurements of 31 fresh nests.
All the measurements exhibit relatively great fluctuations, the nest cup diameter
and depth appearing to be the most constant of them. On the cther hand,
the outer diameter is subject to the greatest fluctuations, its maximum value

Table XXIII

Survey of the ranges of measurements, their means, standard deviation and coefficient of
variation in the nests of the Carrion Crow Corvus corone

Number : Standard Coefficient

Measurement Shin sty Range in em Mean Aol o o niation
Inner diameter 31 15-5—25-0 19-41 1-:95 10-04
Outer diameter 31 22:5—42-5 29-85 7-81 26-16
Depth 31 8:0—15-0 10-35 1-88 18-16
Height 31 16-:0—28-0 20-79 3-17 15-24
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may be nearly twice as great as the smallest one and, as a result, the standard
deviation is high (7-81 e¢m) and so is the coefficient of variation (26-16). This
is connected with the difference between the nest sites and, consequently with
different shapes of the nests. The nests supported at the sides only are adjusted
in their overall size to the distance between the branches and to their angle.
The nest age may also have an effect on the size of particular nests, but it is
difficult to estimate in most cases.

Discussion

In Central Europe the Crow nests chiefly in its typical habitats, like groups
of trees among fields, small oak-dominant woods, and margins of forests
(author’s materials; ABSHAGEN, 1963; KONSTANTINOV, 1967; WITTENBERG.
1968) and, in addition, in town areas (HAVERScHMIDT, 1937; KunK, 1931),
The foregoing concerns both Kuropean subspecies, Corvus corone cormixz and
C. ¢. corone, which do not differ from each other in structural details of their
nests. This is why they are discussed together here. On the south-eastern coasts
of Finland, Norway and Sweden the Crow inhabits the rocky seashore and
poorly wooded or treeless islands (BERGMAN, 1939; TENEVUO, 1963). It nests
in similar habitats on the coast of the White Sea (BIANKI et al., 1967). According
to GAVRILOV (1968), GIZENKO (1955), STEINBACHER (1926), SHNITNIKOV (1949)
and REJMERS (1966), the Asiatic subspecies C. c. orientalis EVERSMANN, 1841
nests in forest environments as well as in dry steppes, desert areas, vicinity
of lakes and orchards near inhabited buildings.

The height of Crows’ nests above the ground depends on the habitat and
nest site. WITTENBERG'S (1968) data for Germany coincide generally with my
materials. For the European part of the central U.S.S.R. the nesting beight
lies between 10 and 12 m according to CEMITOVA (1953) and between 2-5 and
30 m, with a vast majority of them in the 6—10-metre group, according to
KONSTANTINOV (1967), whereas MALCHEVSKY (1959) writes after Popov that
in thickets in the valleys of rivers Crows often nest very low, from 2 to 3 m
above the ground. In Japan KoBAYASHI (1932—1940) observed Crows’ nests
at heights ranging from 3 to 40 m. The data presented by BErRGMAN (1939),
HAARTMAN (1969), TENEVUO (1963) and BIANKI et al. (1967) indicate that the
nesting-height varies with habitat (taiga, tundra, rocky shore, coastal islands),
from 0 to 25 m, most nests being situated between 5 and 15 m.

The Crow attempts to place its nest, above all, in a tree, which seems to
have been its original nesting-site. Although TeNEVUO (1963) suggests that the
plumage colour points to the primary adaptation of the Crow to nesting on
rocks, he admits that regardless of habitat, wherever there are trees, it nests
exclusively in them. All the other nest-sites, e. g. on rocks or shrubs, on the
ground or artificial elevations and buildings, have been reported from treeless
regions.
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The lists of tree species in which the Crow nests in various geographical
regions differ somewhat from each other owing to the specific differences be-
tween the stands characteristic of the given climatic zones or to the floral differ-
ences between particular habitats (ABSHAGEN, 1963; BIANKI et al., 1967;
CHMITOVA, 1953; GIZENKO, 1955; HAARTMAN, 1969; KOBAVASHI, 1932—h940;
KONSTANTINOV, 1967; MALCHEVSKY, 1959; TENEVUO, 1963; WITTENBERG,
1968). The Crow nests in trees of all species, but in the habitats in which besides
deciduous trees there are also coniferous ones it rather chooses the latter, espe-
cially the pine. In treeless areas, e. g., steppes, deserts, extensive cultivated
tields, rocky islands or seashore there occur nests on telegraph-poles and trans-
mission towers (AMANN, 1949; DAVIS, 1944; SHNITNIKOV, 1949; WITTENBERG,
1968), triangulation signs and towers, and sea signs (BIANKI et al., 1967; Ga-
VRILOV et al., 1968; TENEVUO, 1963). WALFORD (1930) mentions a nest on a fac-
tory chimney and TeNEvUo (1963) found a nest in a fisherman’s abandoned
cottage and in a shed of hay. The frequent nesting of these birds on rocks was
observed on the shore of the White Sea (BIANKI et al., 1967), in Finland (BERGMAN,
1939; TENEVUO, 1963) and Scotland (TENEVUO, 1963, after BAXTER and RINTAUL).
In the regions devoid of trees and other natural or artificial elevations, the
Crow can occasionally nest directly on the ground (BANNERMAN, 1953; Ga-
VRILOV et al., 1968; STEINBACHER, 1926, after ZARUDNY; HOLYOACK, 1967)
and on tufts of dry reeds (GAVRILOV et al., 1968; STEINBACHER, 1926).

The types of the nest-sites distinguished for the Crow in this study and the
suggestions as to the connections between the manner of placement of a nest
and the specific membership of the tree agree, as a rule, with the observations
of other authors (ABSHAGEN, 1963; BIANKI et al., 1967; KONSTANTINOYV, 1967;
WITTENBERG, 1968). It may be assumed in general that in deciduous trees the
Crow mostly places its nest in a tree fork or on thick boughs; then the weight
of the nest rests on its base. In coniferous trees the nests are most often placed
between several branches, close to the trunk, and their points of support are
at their sides.

WITTENBERG (1968), analysing the position of nests in deciduous trees in
relation to the height of their crowns, found that most of them, as many as
499, lie in the middle, 369, in the upper portion, and 159, in the lower one.
BIANKI et al. (1967), in turn, state that in coniferous trees most nests are
situated in the upper portion, 1—2 m from the top. KONSTANTINOV’S (1967)
results indicate a somewhat greater proportion of the nests situated in the upper
portion of the crown.

Both the general and detailed information obtained from literature as to
the material and structure of nests (ABSHAGEN, 1963; BIANKI et al., 1967;
CHMITOVA, 1953; HAARTMAN, 1969; KoBAYASHI, 1932—1940; Kumk, 1931;
REJMERS, 1966; TENEVUO, 1963; WALFORD, 1930; WITTENBERG, 1963, 1968)
coincides in outlines with the results described in this paper. Analysing the
structure of nests from Germany, ABSHAGEN (1963), and those from the south-
eastern coast of Finland, TENEVUO (1963) distinguish four main layers in the
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nest, i. e., the external layer, the binding or twig layer, the load or clay
layer and the lining, which quite agrees with the present results. There are,
however, some slight differences in the composition of materials used to built
the particular layers. In the nests from the Finnish coast (TENEVUO, 1963)
juniper twigs predominate in the external layer and, where there grow pines,
the percentage share of their twigs is equal to that of juniper ones, whereas
in rocky islands, poor in trees and vegetation, this layer is chiefly composed
of grass stalks, lichens and mosses. NIRTHAMMER (1937) claims that in the main-
land the Crow uses exclusively pine branches to construct its nest, which does
not agree with my observations that in the nests built in mixed forests the
shares of branches of pines and deciduous trees are the same. ABSHAGEN (1963)
mentions & nest in the external layer of which there was much wire and WAL-
FORD found a nest built mostly of wire and rabbit bones. The use of mammalian
and fish bones as building material is also mentioned by BIANKI et al. (1967)
and TeNxevuo (1963), who, after RENDHALL, describes the nests made entirely
of algae on the northern coast of the Atlantic. Differences in material may also
be found in the tw g layer. In the nests analysed by ABSHAGEN (1963) it
consisted chiefly of couch-grass rhizonmes, reed and bast, whereas according
to the data given by TENEVUO (1963) and my own observations, it is made up
of delicate and elastic twigs of deciduous trees. The lining in the Crow’s nest
is characterized by a great variety of materials, of which one, most often bast,
however, prevails. Both in my materials and in the nests from Finland (TENEVUO,
1963) bast occurred in each specimen and its share came up to 909, of the total
amount of material of the lining. Only in the nests from pine forests, examined
by ABSHAGEN (1963), rootlets were the main material of the lining, which was
probably due to the deficiency of bast in this habitat. The descriptions of nests
from urban areas (Kunw, 1931) show that the Crow may succeed in using
vicarious materials, e. g., strings, cloth, paper, and oakum, to make the lining.
The share of animal wool or hair in the outer lining of the nest cup is emphasized
in all the descriptions of nests. Feathers are used in large numbers as lining
material rather more in northern regions (BIANKI et al., 1967; CHMITOVA, 1953;
TENEVUO, 1963) and even there only when wool and hair are lacking.

The comparative juxtaposition (Table XXIV) of the mean measurements
calculated on the basis of my materials (ef. Table X XIII) and the corresponding
means from papers by ABSHAGEN (1963) and TENEVUO (1963) gives an idea
of the size and variation of Crows’ nests. The values of the cup diameter, which,
besides, is the most constant magnitute in the nest, differ least from each other.
There are also small differences between the nest cup depths, though the means
obtaired by ABsHAGEN and TENEVUO are greater. The marked difference
between the values of the outer diameter results probably from a different
method employed by these authors, i. e., the inclusion of the projecting sticks
and twigs, forming a “brush”, in measurements. In addition, the outer diame-
ters and heights of nests are very variable, in which they are dependent upon
the site of the nest and the duration of its use, for the Crow relatively often
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uses a nest for two or more breeding seasons, which is recorded by some authors
(ABSHAGEN, 1963; HAVERScHMIDT, 1937; KUHK, 1931; TENEVUO, 1963; WITTEN-
BERG, 1968). According to KrAuz (1930) and WITTENBERG (1968), in singular
cases the Crow may occupy an old nest of a Buzzard, making only the lining

Table XXIV

A comparison of the mean measurements of the nests of the Carrion Crow Corvus corone obtained
on the basis of the author’s own material (cf. Table XXIII) and the means given by ABSHAGEN
(1963) and TENEVUO (1963)

Own materials ABSHAGEN (1963) TENEVUO (1963)

Measurement ; Number Me: Number Number

Mean of mnests can of nests Mean of nests
Inner diameter 19-41 31 20-46 | 26 19-8 70
Outer diameter 29-85 31 41-34 26 47-1 70
Depth 10-35 31 12-68 25 12-6 70
Height 20-79 31 — — 33-0 70

i !

in it. ABSHAGEN (1963) writes that, occupying an old nest, the Crow adds only
a part of the external layer and the lining and WITTENBERG (1968) believes
that only the lining is supplemented. This fact, in addition to some deformationg
of the nest caused by its use in the preceding year, partly changes its proportions
and appearance.

IX. RAVEN OORVUS CORAX LINNAEUS, 1758

Own material

The nesting of the Raven is analysed on the basis of 15 nests examined closely
and additional data concerning the habitat, nesting height and site of another
38 nests. The relatively small number of the nests that were closely examined
results chiefly from the fact that they are difficult of access and that these
birds are rather scarce in Poland. The study material comes mainly from Lu-
blin, Kielce and Rzeszéw provinces, which areas are regarded by DOBROWOLSKI
et al. (1962) as those colonized most numerously by Ravens in Poland.

A vast majority of the nests from the Lublin and Kielce provinces, which
make up the main bulk of my material, are derived from identical habitats,
i. e., from lowland pine forests on a sandy or marshy substratum. Only a few
nests are from pure deciduous or mixed forests. The sites of nests in these environ-
ments are also similar, for the most commonly inhabited biotopes are thinned
and translucent stands of trees, 60 or more years of age, adjacent to large open
areas, e. g., meadows, marshes, clearings, young wood plantations and fields.
Only in one case a nest was situated in a lonely pear-tree among the fields,
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2:5 km away from a forest and 1-5 km from human houses. There seems to be
no relation between the situation of the nest and the distance from human
settlements. The nearest nest was situated 200 and the farthest one 7 km from
houses. In most cases the distance was 1-5 km. The safety of the nest, achieved
by building it in a place very difficult of access, and the nearness of areas aboun-
ding in food are essential factors influencing the choice of nest-site. Usually
both these conditions are fulfilled and the birds extremely seldom resign of
one of them in favour of the other.

The nests of the Raven are as a rule placed high, as can be seen from
Table XXV. The nesting-heights range from 13 to 31 m, the mean calculated
for 50 nests being 21-68 m. The distribution of the nests according to their
height above the ground shows no clear preference of the birds for any height
group. It may, however, be stated in general that more than half the nests

Table XXV

Nesting heights of the Raven Corvus corax

Height in m Number of nests | %
13-0—13-99 o 2:0
14-0—14-99 — —
15:0—15-99 1 20
16-0—16-99 — —
17-:0—17-99 2 4-0
18:0—18-99 4 8-0
19:0—19-99 5 10-0
20-0—20-99 7 14-0
21-0—21-99 5 10-0
22-0—22-99 6 12-0
23-:0—23-99 3 6-0
24-0—24-99 2 4-0
25-0—25-99 4 8-0
26-0—26-99 3 6-0
27-0—27-99 — ——
28-0—28-99 1 2:0
29-0—29-99 4 8:0
30-:0—30-99 2 4-0

Total 50 100-0

Mean height 21:68 m

were placed between 18 and 23 m. This is only natural, if we keep in mind that
the average age of the trees in which the nests were found was 90 years and the
nests were situated in the top and middle portions of the crown.

Table XX VI shows the species of trees in which the nests were placed and
their number. As most the nests examined were from pine forests, the domi-
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nant species is the pine. Even in deciduous forests Ravens most readily build
their nests in pines, which is probably connected with their typical arrangement
of branches, providing firm support to the nests and the fairly high trunk void
of branches, which in turn makes the nests difficult of access.

Out of the 53 nests examined 34 were situated close to the trunk on its
branches in the top portion of the crown (Fig. 2: C,, C,), 13 in the central whorl
or top fork (Fig. 2: A;, A,), 5 in the middle portion of the crown but in branch

Tabela XXVI

Species of trees in which the nests of the Raven Corvus corax were sited

Species Number of nests o
5 1

Pinus silvestris 43 86-0
Betula verrucosa 3 6-0
Fagus stlvatica 1 2-0
Quercus robur 1 2:0
Populus tremula 1 2:0
Pirus communis 1 2-0
Total ; 50 100-0

forks 50—150 em away from the trunk, and 1 on a branch at the top but at
a distance from the trunk (Fig. 2: C,, C;). The nest usually rests on several
thick horizontal branches, which support it from below, and leans with its
side against the trunk. If it is placed in the central whorl or top fork, the weight
of the nest is evenly distributed and the nest is supported both at the sidest
and at the bottom. The nests placed far from the trunk, lie on thick horizontal
forked branches, often unsupported at the sides.

At a first sight the Raven’s nest present itself as a mass of dry sticks and twigs,
arranged in different directions and interlaced, which form the external layer
of the nest (Fig. 3: 7), constituting its main structural body. In pine forests
this layer is constructed nearly exclusively of dry pine branches and sticks,
30—80 cm long and 0-4—2-5 em thick. In mixed forests material was derived
from both deciduous and coniferous trees. The composition of the material,
however, does not seem. to be quite dependent on what the bird can find in the
close vieinity, since, for instance, in one nest in a pine forest 909, of the material
were branches of deciduous trees, which grew at the margin of the forest, at
a considerable distance from the nest. The material of the external layer is
tightly interwoven, usually at an acute angle, and forms a sort of basket in
which other layers are placed successively. In addition to the dry thick branches
which make the basic material, there are thin fresh twigs of deciduous and coni-
ferous trees which strengthen the basket structure. In the nest base the material
is usually arranged so as to form a triangle, which shape is sometimes kept
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for more than ten centimetres, whereas higher up it assumes a more circular
form. No free ends of sticks and branches project beyond the walls of the nest,
which differs it from the nests, similar in size, of brids of prey, e. g., those of
the Buzzard. The thickness of the external layer averages 20 em. The second
layer is made of circularly arranged thin twigs, on the average 35 c¢m long
and 0-4 em thick. They are, for the most part, fresh twigs, forked at ends, of
deciduous trees, like the birch or hazel. At the edge of the nest they often form
a ring, which reaches half-way across the thickness of the external layer. The
material of which the ring is built may, however, differ from that of the rest
of the second layer, because it often contains twigs of coniferous trees, like the
pine or larch. The next element is a clay layer in the form of a shallow bowl.
It may be of pure clay or clay mixed with bunches of rootlets, or even clay
with horse dung. The thickness of this layer is 1—3 cm. Nevertheless, it must
be mentioned that only in some nests it is fully formed and in many it is lacking
at all. The inside of the nest is covered with the lining layer, which may be
divided into two parts. The first, inner, part is fairly loosely constructed of
very various materials, showing no definite structure. It is generally composed
of moss, bast, grass stalks, rootlets, and dead leaves mixed together, paper,
cloth, string and tufts of animal hair being additional materials. The percentage
share of these materials in individual nests is ditferent and depends upon their
availability in the vicinity. The outer layer of the lining is more compact and
differs somewhat in the composition of its material. It generally consists of
animal hair, sheep wool or horse hair, with an addition of fine grass blades.
However, it may also be made exclusively of vegetable materials like grass
stalks and bast, with feathers, paper scraps, cotton-wool, ete. as additional
materials. The average thickness of both parts together is about 15 em, of which
2-5 em falls to the outer portion. Owing to its structure and materials the lining
is characterized by its great elasticity and good thermal insulation, which is
particularly important, because the Raven’s breeding season occurs early.

A close analysis of the material used to build 14 nests of Ravens is given
in Table XXVII. In addition to the basic materials, i. e. sticks and branches,
moss, being a constant component of the lining, occurred in all the nests exa-
mined. Bast, which in the lining is the element that binds all the materials
together, also occurred very often (in 92:89, of the nests). Out of the other
components, grass stalks (64:-29), grass rootlets, lignified stems of plants,
horse hair and clay (50%, each), sheep wool and paper (35:7%,) are fairly abun-
dant. Animal hair also oceurs in varying amounts in the outer lining of nearly
all the nests. Other materials occur in smaller quantities and they may be num-
bered among the accidental and uncharacteristie elements.

The shape of the nest is, to a certain degree, dependent on its site. The nests
placed on boughs, close to the trunk, and those on side branches have their
diameter at the base only slightly smaller than the greatest outer diameter;
as a result, they resemble flat-bottomed bowls in shape and differ from each
other only in height. The nests in whorls and top crotches resemble a low cone

4 — Acta Zoolog. Crac.
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Table XXVII

Analysis of material used to build the nests of the Raven Corvus
corax

Material Number of nests %
Clay 7 50-0
Vegetable material
sticks and branches 14 100-0
moss 14 100-0
bast 13 92-8
stalks of herbs 9 64-2
grass rootlets 7 50-0
heather stalks 7/ 50-0
dead leaves 4 28-5
grass blades 3 21-4
rootlets of trees and shrubs 2 14-2
horse dung 2 14-2
Animal material
horsehair 7 50-0
sheep wool 5 35-7
feathers 4 28-5
hare hair 3 21-4
cow hair 2 14-2
roe-deer hair 2 14-2
fox hair 1 71
dog hair 1 (ol
boar bristles 1 7ol
Artificial material
paper 5 357
string 3 21-4
cotton wool 2 14-2
fragments of cloth 2 14-2
gauze 1 71
wadding 1 7-1

turned upside down, the diameter and height of which are determined by the
angle at which the branches part. The age of the nest is not unimportant to its
shape and size. The nests used for several consecutive years have generally a grea-
ter height, which changes their proportions and appearance. However, the
adding of new material to the nests used from year to year is not a rule; hence,
there are rather big differences in height between the nests which are similarly
situated and used for the same number of seasons.

Table XXVIII gives a comparison of the measurements of 15 Raven nests
examined. Their number is too small to allow any statistical conclusions, but
throws some light on the variation of individual measurements. They are all
very variable, as the largest values of a measurement are about twice as large
as the smallest ones. The relatively most congtant is the nest-cup diameter,
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which ranges between 19-5 and 36-5 c¢m, averaging 27-60 cm. However, the
differences in this measurement occur both in the nests with eggs and newly
hatched nestlings and in those with birds advanced in growth. The greatest
differences are observed in the outer diameter, which fluctuates between 42-5

Table XXVIII

Survey of the ranges of measurements, their means, standard deviation and coefficient of
variation in the nests of the Raven Corvus corawx

s Number y ; Standard Coetficient

Measimeony of nests | Range in em | Mean deviation of variation
Inner diameter 15 19-5—36-5 27-60 3-79 13-73
Outer diameter 15 42-5—92-5 7016 12-95 18-45
Depth 15 8:0—16-0 11-06 2:28 20-61
Height 15 26-0—65-0 44-60 11-38 25-51

and 92-5 cm, the average being 70-16 cm. The standard deviation is here very
high, up to 13 em, and so is the coefficient of variation (18:45). The values
obtained for the height of the nests examined present themselves similarly.
Both the last measurements are strongly influenced by the site and age of the
nest.

Discussion

The nesting habitats of Ravens in Central Europe, Scandinavia, Great
Britain, Asia and North America, described by different authors, indicate
invariable environmental requirements of this species. GOTHE (1961, 1965)
states that the Raven’s optimum habitat in Germany are thinned forests,
resembling parkland in character, and that the nests are rather placed at the
margin of forests. This agrees with my observations and those of other authors
(BopEe, 1967; EMEIS, 1951; FALTER, 1938; RUTHKE, 1930; WARNCKE, 1960).
The data obtained from Byelorussia (FEDUsHIN and DoILBIK, 1967), Central
Russia (LIkHACHEV, 1951) and Siberia (REIJMERS, 1966) also show that Ravens
inhabit only forest environments and nest in trees. There are descriptions
of the nesting of Ravens exclusively on rocks (mountains and seashore) in the
Alpine area belonging to Germany (WORNER, 1962), the central part of the
Swiss Jura (HAURI, 1966), Yugoslavia (RUCKNER, 1967) England (HEATHERLEY,
1909), Sakhalin (GIZENKO, 1955) and North America (BowLrs and DECKER,
1930; Ty~® and SUTTON, 1937). On the other hand, nesting both in trees and
on rocks in the same biotope was observed in some parts of the Alps (WUNsT,
1952; Haurt, 1956), Eastern Carpathians (STRAUTMAN, 1963), Sweden (BLoM-
GREN, 1965), Finland (HAARTMAN, 1969), England (NETHERSOLE-TOMPSON,
1932), Yakutsk region (VOROBEV, 1963), North America (BENT, 1946; BowLES

4%
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and DECKER, 1930) and west-central Africa (ArRcHER and GODMAN, 1961).
Nests on straw heaps and in low shrubs in the steppes of eastern Russia (EMEIS,
1951, after GroTE) are examples of exceptional habitats and sites. So are the
nests built on abandoned houses and other buildings (even inside an empty
building), telegraph-poles, transmission towers, derricks and bridge spans
encountered on the plains and plateau of the state of Waghington in North
America (BowLES and DECKER, 1930). HAARTMAN (1969), too, mentions nests
constructed on houses in Finland. KFrequent cases of the nesting of Ravens
on oil-well derricks are known from California (BENT, 1946). BLOMGREN (1965)
quotes, after RosEN1US, several interesting examples of the nesting of Ravens
on church towers in Russia and Siberia and in ruins of buildings and on sea-marks
in Germany. He also cites RYVES’S description of Ravens’ nests on pit shafts
and chimneys and SALOMONSEN’S statement about their nesting in big colonies
of sea-birds in Greenland. Finally, NInTHAMMER (1937) writes about the nesting
of Ravens in the colonies of Herons and Rooks. Nevertheless, most of these
exceptional nest-sites may be reckoned in two basic groups, i. e., nests on rocks
and those in trees. Thus, it may be assumed in general that regardless of lati-
tude the Raven inhabits the edges of old coniferous and deciduous forests and
steep rocky slopes in the mountains and on the seashore (cliffs). Exceptionally
it also lives in open areas of steppes and semideserts, on condition that it finds
a natural or man-made elevations to build its nest on.

In different geographical regions Ravens show a tendency to build their
nests in definite species of trees. In Germany they nest nearly exclusively in
beeches and only occasionally in oaks, pines, firs and spruces (EMEILS, 1926,
1951; GorHE, 1961; LoorT, 1967; WARNCKE, 1960). According to BLOMGREN
(1965), in the times when Ravens were common in southern Sweden, they built
their nests in beeches and oaks, nowadays however they nest chiefly in pines
and exceptionally in spruces. In England they also show preference for coni-
ferous trees (ALLIN, 1968). The pine is the commonest species chosen for nesting
in southern Poland (cf. Table XXVI), Byelorussia (FEDUSHIN and DOLBIK,
1967) and Finland (HAARTMAN, 1969). In parkland environments in the southern
part of central Russia the nests of Ravens were found only in deciduous trees,
i. e., oaks, lime-trees and aspens (LIKHACHEV, 1951), whereas in the taiga of
central Siberia they nest both in deciduous and coniferous trees (REJMERS,
1966). Bext (1946) mentions the spruce as the species that is most frequently
chosen for nesting in North America. The choice of a given tree species for ne-
sting was probably conditioned to a great extent by the specific composition
of forests, although it may well be that there exist some loecal specializations
of Ravens.

The results obtained by different authors (Frpusain and DeCLBIK, 1967;
GoTHE, 1961; LIKHACHEV, 1952), analysing the nest-sites in trees, agree as
a rule with the descriptions of the types of nest-sites presented in this paper.
On account of the weight of the nest the Raven places it most readily on thicker
branches close to the trunk, or in top crotches, and only exceptionally on side
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branches, at a distance from the trunk. If we take into account the difference
in the nature of branches and the arrangement of the crown, it becomes natural
that the nests in pines are generally situated in the top portion, whereas in
spruces and deciduous trees they lie in the middle and lower portions of the
crown. The descriptions of nests on rocks (NETHERSOLE-THOMPSON, 1932;
Bromerex, 1965) show that they are most readily built in various niches, de-
pressions, fissures and on rocky shelves, often under overhanging rocks, being
thus sheltered from ahove. All the authors are in principle concordant as to the
general appearance of the nest and materials used to build it (Bexm, 1946;
Bowres and DECKER, 1930; BUrNs, 1895; EmEers, 1926, 1951; FEDUSHIN and
Dorsix, 1967; GOTHE, 1961; GROEBBELS, 1942, 1950; GWINNER, 1965; NIETHAM-
MER, 1937; NETHERSOLE-THOMPSON, 1932; WARNCKE, 1960), and their descrip-
tions agree with the data given in this paper. In exceptional cases the birds
use a vicarious material to construct the external layer of the nest, e. g., roots
and bones of larger mammals, as recorded in Greenland (BLOMGREN, 1965,
after SALOMONSEN) or wire, sheep ribs and cattle bones observed in some nests
in North America (BowLes and DECKER, 1930). The existenxe of the layer
of twigs has been clearly stated only by Bromeren (1965), whereas GWINNER
(1965) does not mention it in his analysis of the nests built by Ravens in avia-
ries, though he describes a thick ring constructed of fine and elastic twigs at
the edge of the nest. Clay is regularly used as a building material only in the
nests from England (BLoMGREN, 1965, after Ryves). In Germany no authors
but NiprHAMMER (1937) and GWINNER (1965) state its occurrence in Ravens’
nests, and it never occurs in them in Sweden (BLoMGrEN, 1965). Hence, it may
be supposed that clay is used in the regions where at the time of nest building
the ground is not covered with snow or frozen. As will be seen from the reports
published by many authors (Benr, 1946; BLOMGREN, 1965; BowLES and DECKER,
1930; Emprs, 1926; 1951, FepusHiN and DOLBIK, 1967; NIETHAMMER, 1937;
NETHERSOLE-THOMPSON, 1932; WARNCKE, 1960), the materials most commonly
used for the lining are various animal hair, sheep wool, moss, bast, rhizomes
and stems of grass, and scraps of different materials, like paper, string, and
cloth. Horse hair, bark, fine twigs, algae and feathers are found comparatively
rarely. In the nests from the north of Sweden, Russia and North America the
lining regularly containg various quantities of lichens. ;

The measurements of nests given in this paper (cf. Table XXVIIT) agree
as a rule with those found by WaArNcKE (1960) in 11 nests from northern Ger-
many and by GWINNER (1965) in 7 nests built by Ravens in the aviary. The
means of their measurements lie within the ranges of the measurements of nests
from Poland and in some cases are even identical. Similarly, however, the
ranges of individual measurements, especially those of the height and outer
diameter are strikingly wide. The nests from Sweden (BLoMGREN, 1965) differ
slightly in size from those included in Table XXVIII, whereas the nests from
North America are considerably higher (BrnT, 1946) in contradistinction to
the nests from Byelorussia (FepUsHIN and DOLBIK, 1967), the height of which
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is 17—25 cm. Keeping in mind the fact that the Raven sometimes occupies
an abandoned nest of the Crow (BLOMGREN, 1965; after ROSENIUS; WARNCKE,
1960), we must regard it possible that the lower limit of the range of heights
for the nests from Byelorussia represents this very case. In the nests used for
many years the outer diameter and height may sometimes be simply imposing.
BENT (1946) writes about a nest on a cliff, 1-21 m in diameter, and BLOMGREN
(1965) about another, 1 m high. RUTHKE (1930), too, describes a nest which
was 1-5 m across and 1 m high. According to Emris (1926), the shape and size
of the nest cup also change in the nests used from year to year. The cup becomes
flatter and broader, which accounts partly for the comparatively wide range
of the nest-cup diameter and depth.

X. GENERAL DISCUSSION

The above-discussed seven Polish species of the family Corvidae in principle
do not constitute a compact ecological group.

In considering the nesting-height of the species under study (Fig. 1), we
can see that the values of this parameter are relatively much differentiated
as regards both their ranges and mean values. The Raven has the narrowest
range of the nesting-height (13—30 m) in the genus Corvus but, at the same time,
the greatest mean value (about 21 m) of all the birds discussed. The Rook is
also characterized by its relatively great mean nesting height (19 m), the values
of which range from 7 to 30 m. The Crow and Jackdaw have similar nesting-
heights (14 and 13-5 m, respectively), but the latter shows a great fluctuation
of this parameter (2—35 m) in connection with its nesting in various environ-
ments. The Magpie holds an intermediate position between the species of the
genus Corvus and the Jay and Nutcracker, which most resemble each other
in respect of both the range and mean value of the nesting-height and are be-
gides characterized by the lowest indices of all the species discussed. In compar-
ing the lists of tree and shrub species and other sites used by particular bird
species for nesting, we can hardly find any common features. The Nutcracker’s
list contains the fewest items, this bird being associated almost exclusively
with coniferous trees, especially the fir. Another species having a short list of
trees (6) in which its nests were found is the Raven; 809, of its nests were in
pines, which, however, does not indicate any preference, but is rather due
to the domination of this tree in the stands from which the material examined
was obtained. The Crow, Rock, Jay and, especially, Magpie nest both in deci-
duous and coniferous trees and shrubs belonging to many different species,
but only the Rook shows a clear tendency towards nesting in poplars.

As regards nest-sites, including all their aspects, like the species and age
of the tree or shrub, the thickness and number of the branches on which the
nest rested, and the position of the nest within the crown, it should be stated
that no sites common to all the bird species discussed can be distinguished.



Table XXIX

The number of nests of examined species according to types of nest-sites

Types of nest-sites on  the basis Fig. 2
Species R B e @i E kom0 | o x| Lo el | Others
Garrulus glandarius 11 1 12 6 il 5 = 5 1 — 1 — 1 e — — 44 f inside building
9% 25-0 2:2 | 27-4 13-8 2:2 | 11-4 — 11-4 2-2 — 2-2 e 2:2 — —— —— 100-0 ‘
: P * S * * BEr A 146 [ on electric pylons, derrick
Pica pica 12 41 4 2 — — 63 24 — - — A L Sl L S 100-0 | bridge-spans, in red, on
% 82 2890 9.7 1-3 - — 43-2 164 | — the ground
L e 2EE 2 i between 1toots of stone
Nucifraga caryocalactes 1 — 5 — — — — e _— — * = il i e — | 8 pine, inside an uninhabited
i R Lo 2925001 -1 e e e o e S S e 100-0 | hut
Z i e in holes and burrows, in
Corvus monedula — — 1 — 1 — - — 44 119 2 38 17 9 47 22 299 nests of other birds (rook,
% L i 0-3 ek 030 == o i 14-7 36-4 06 | 38 56 [0 300 157 7-3 100-0 crow, heron, white stork)
on chureh towers, turrets,
Corvus frugilegus 15 21 22 204 2 95 515 e — — — i L = — - 874 belfries, high-voltage py-
o4 1-8 2:5 2:6 23-8 0-2 8:8 59:3 —_— = Eoig = ke el ol A 5o 100:0 lons, on ground
: Fde i raan on electric pylons, church
Corvus corone 5 5 6 18 s 1 - 1 — o * Sl ailly i o ) 36 towers, geodesic  sings
% 13:2 | 13:2 |16-6 50-0 s 2-5 — Dol iy e ei o i e b 100-0 | and sea-sings on factory
chimneys, inside build-
ings, on tufts of dry reed,
i on ground
Corvus corax 10 3 31 3——_ 5 1 il kK et IR * T * ol U e 53 on electrie pylons,
% 188 | 57 | 585 5:7 9:5 1-8 L = L 0 e Ui i st G o 100-0 | derrick bridge-spans,
church towers, seca-sings
| ingide and on buildings
|

* — This nest-site was quoted in one of the papers referred to in the discussion on the species.

A. Kulczycki
Acta Zoologica Oracoviensia XVIII[17
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There are analogies between individual species only, and even then they do
not always concern the most frequently occurring type od sites. This is exemypli-
fied by the nests of Ravens and Crows placed in the top whorls of pines, or those
of Rooks and Magpies in the top many-pronged crotches of the boughs of deci-
duous trees. Analogously, the nests of Jays and Nuterackers are built on
branches, close to the trunk or at a distance from it. Having, however, thrown
off all the previously mentioned details and variants of sites, we can distinguish
their essential types. They are illustrated in Fig. 2 and, in addition, interpreted
in Table XXIX, which shows the quantitative and percentage share of the
nests of particular species falling to a given site type. In order to manifest
their adaptive possibilities better, the data from literature concerning the site
types (mostly single cases) unencountered during the present study are inclu-
ded in the table. These data show that all the species under study build their
nests on one or two branches close to the trunk (Fig. 2:B,) or in top whorls
or crotehes (Kig. 2:A,). The other types of sites occur more rarely, some of them
only singly, e. g., nesting of the Jackdaw in deep tree-holes, holes in rocks,
and chimneys. The Jackdaw, in addition, presents as many as 10 types of sites,
and so does the Jay, which suggests the particularly great adaptive abilities
of these species. The Nuteracker, which has the smallest adaptive abilities
(3 types of sites), seems to be the most conservative species, although the small
number of the nests examined does not allow definitive conclusions.

More characters common to the birds under study may be found in the
structure of their nests, since these characters are not only innate and pertaining
to individual species but also to genera, which has been stated by different
authors (BoCHENSKI, 1968; LACK, 1956; MAYER and Boxp, 1943).

Cumulative Table XXX, is the data given in Tables III, VII, XI, XIV,
XVIII, XXII and XXVII so that all sorts of the materials used to
build nests are given quantitatively according to their origin. They are
also divided into basic materials, i. e., those occurring in at least 50 %,
of the nests of the series examined and common materials, found in the
series of nests of particular species. As will be seen from these data the
vegetable material is present in the largest quantities in the nests of all
the species and constitutes the bulk of the nest strueture. The materials
of animal origin and the artificial ones are usually additions, which occur in
various amounts in the nests of particular species; nevertheless, they are often
their characteristic indicators, e. g., wool and hair of animals, which occur

Fig. 2. Main types of nest sites: A1 —in top whorls and crotches of old and young coniferous
trees, A2 — in top crotches of old and young deciduous trees, B1 — on branches, close to trunk,
in old and young coniferous trees, B2 — on branches, close to trunk, in old and young deciduous
trees, C1 — on branches, distant from trunk, in old and young coniferous trees, C2 — on bran-
ches, distant from trunk, in old and young deciduous trees, D — in peripheral forks of branches,
E — in shrubs, F — in shallow tree-holes, G — in tree-holes and breeding boxes, H — in niches
and on rock shelves, I — in rock holes, J — in rock clefts, K — in niches of house walls and on
different projections under eaves, L. —in chimneys, M — in attics of houses
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Fig. 3. Diagrammatic drawings of the nests of the species under study, showing their strati-

fied structure. 1. Garrulus glandarius, 2. Pica pica, 3. Nucifraga caryocatactes, 4. Corvus monedula,

5. Corvus frugilegus, 6. Corvus corone, 1. Corvus coraz. A. External layer, B. twig layer, C. clay
layer, D1. inner lining, D2. outer lining, E. external-lining mixed layer

regularly in the outer lining of the Raven’s nest, paper in the Jackdaw’s nest,
or the complete lack of artificial materials in the Nutcracker’s nest. An analysis
of the percentage share of common materials in the nests of singular species
(Table XXXI) shows that they are at the same time basic materials in most
cases, which points at similarities in the choice of building materialg in the exa-
mined group of birds. This occurs particularly distinetly in the species of the
Corvus, with which the Nutcracker has, in turn, the most characters in common.
The Jay differs from the rest in the lack of clay in its nest, whereas moss and
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bast are missing in the Magpie’s nest. Lack of one of the sorts of materials
distinguished as common in a given species may therefore be regarded as a cha-
racteristic of its nests.

Despite some differences in structure and stratification between the nests
of individual species, we can find a common stereotype of their construction.

Table XXXI

Percentage share of common materials in the nests of particular species (based on Tables I11I,
VL XTI, XTIV, X VIIL, XIX\VII)

=
S
: - - e
S s £ 5 . |
. s 3 2 = = 8
Materials = < = S S 8
5 S S S 2 3 R
* < > = = S S
= 3 3 > > 3 B
S = S S S S S
G & = S S S S
sticks and twigs 100-0 100-0 100-0 l 83-8 100-0 100-0 100-0
grass blades 555 484 75:0 | 580 100-0 80-7 64-2
grass rootlets 25-9 84-4 12-5 ’ 22-5 88:2 46-1 50-0
bast 62-9 — o 750 87:0 41-1 100-0 98-8
clay 100-0 50-0 45-1 85-2 100-0 50-0
mMoss 37-0 — 750 41-1 85-2 73:0 100-0

The first, external, layer of all these specimens is of branches and sticks and
constitutes the main structural framework of the nest. The presence of a more
or less well-framed clay layer, which plays the role of a tightener and insulation,
between the bottom portion of the external layer and the lining is another
common characteristic. The Jay is an exception in this respect, since there is
no clay at all in its nest, instead of which different vicarious materials are aceu-
mulated at the bottom between the external layer and the lining, as if they
were an equivalent of the clay layer. The next layer common to all the species
is the relatively thick and rich lining, which always differs from the rest of nest
material in composition. In most cases it is divided into two parts, an inner
lining and an outer lining, which is more compact and built of finner material.
The nests of the species under study, except those of the Jackdaw and Nut-
cracker are, in addition, marked by a layer of twigs, which in many specimens
passes into a fairly characteristic ring. :

The measurements of nests undergo remarkable fluctuations in all the bird
species under study, which is well illustrated in Table XXXII. The data pre-
sented in it show that the least variable measurements are the inner diameter
and depth, which define the size of the nest cup, and this, on the other hand,
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corresponds to the size of the bird and reflects the method of its formation.
The identical observation on the birds of other genera and orders (BoCHENSKT,
1957, 1961, 1962, 1966, 1968; KuLczYCKI and MAZUR-GIERASINSKA, 1968)
confirm this statement. In order to demonstrate the differences between parti-
cular species more closely, a nest cup size index, calculated by the formula
inner diameter x 100
depth
ever, be applied only if mean values are substituted, since for individual
nests of different species it may appear identical in the case of extreme values.
The other measurements, e. g., the outer diameter and height of the nest,
have a much wider range of variation, which is due to many factors, but chiefly
to the mode of its placement and site and, in nests used for several years, their
age.

Since the measurements cannot be used as the only criteria to distinguish
the nests of particular species of the Corvidae from each other, a key has been
worked out for the identification of abandoned nests. on the basis of the esse-
ntial characteristics of their structure and the composition of building material

, has been used in Table XXXII. This index may, how-

KEY

Rourzlayeredinestistriichiime ooy . dlii s e s e e I
iihree:layeredsmnest Sinuetses o i sl S R e
I

1. Sticks and branches of external layer interwoven fairly closely and for-
ming compact basket with only slicht number of free ends projecting outside.
Some sticks and branches exceed 2 c¢m in diameter, their minimum length
being about 30 em. Outer diameter from 42-5 to 92-5 cm . Rl R
: i Corvus coraz
—_— bmcks and bmnche.s of externml layer Wlth ends pr()]ectmg outside and for-
ming characteristic “brush”. Elements of external layer not exceeding 2 cm
in diameter. Outer diameter from 18:5 to 550 em . . . . 2
2. Clay layer thick and solid, forming stiff body of nest and 1each1ng S0 hlgh
a8 to turn over its edge. Building material without bast and moss. Rootlets

always present as basic element of lining . . . . . . Brea) pica
— Clay layer forming sort of bowl at bottom and rea,c}ung at most half-way
up the nest. Building material includes bast and moss . . . . . . . . . 3

3. Fresh bast always present in inner lining and forming at least 50 9, of material
of this layer. Outer lining containing considerable amounts of sheep wool or
other animal hair . . . . .« . . . Corvus corone cornix
— Plant stalks and grass blades always present a8 basic materials in inner
lining. Outer lining containing no or only insignificant amounts of sheep wool
or other smmmzlihane Saa i e s s Conous frugilegus
IT.

1. Twig layer and ring over nest edge well framed. No clay layer. . . . 2
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— No twig layer and ring. Clay layer present or missing in singular cases . . . 3
2. Nest cup diameter between 10-5 and 15-7 cm. . sasnl ol baniaen s
svae Sl e TR e s s S Garrulus glandarius
— Nest cup diameter between 195 and 365em . . . . . .  Corvus corax
3. External layer chiefly of fresh twigs, 0:2—0-5 em thick. Bast and moss are
basic materials of lining. Nest material always containing large amounts of
rotten wood, of which the cup at the bottom of the nest is built, if clay is lacking
; Nucifraga coryocatactes
— Some s‘m/ln cJnd t\ngs Of e\telnal hvel exceedlno 1 em in diameter. Arrange-
ment of material disorderly. Lining containing various materials, of which
none decidedly prevalent. Large amounts of materials of artificial origin are
as a rule present both in external layer and in lining (some of the nests built
in tree-holes and breeding boxes lack the external layer or have it in a reduced
fommn) o pt e R e e e Copniis ongdula

XI. CHARACTERISTICS OF NEST STRUCTURE IN SOME GENERA OF THE FAMILY
CORVIDAE

Lack of data concerning the structure of nests of most corvid genera makes
a close comparative study of this group impossible. Nevertheless, it seems
possible roughly to define the scheme of the structure of their nests, and to
establish the intergeneric similarities and differences on the basis of the available
literature containing (mostly general) descriptions of the nests of 28 species
(11 genera) and my own materials. As in the discussion of my own materials,
the genera included will be arranged according to VAURIE’s (1962) systematics.

Gymnorhinus WIED, 1841

According to BENT (1946), the external layer of the nests of Cyanocephalus
(Gymnorhinus) cyanocephalus WIED, 1891 is composed of branches and lignified
stalks of plants with an addition of bark and rootlets. There i3 no clay layer
and the lining is chiefly made of dry grass with an addition of vegetable fibres
rootlets, leaves, hair and feathers.

COyamocilta STRICKLAND, 1845

The nests of Cyanocitta stelleri (GMELIN, 1788) and Cyanociita cristata (LIN-
NAEUS, 1758), described by BENT (1946) and GoDFREY (1966), have many cha-
racteristic in common and a three-layered structure: the external layer of sticks
and branches, the clay layer, which is very thick and forms the bulk of the nest
in CO. stelleri, and the lining, the main material of which consists of rootlets.



647

Aphelocoma CABANIS, 1851

On the basis of the data given by AMADON (1944b), BENT (1946), GROSS
(1949) and TyNE and SurtoN (1937) for the nests of Aphelocoma ultramarina
(BONAPARTE, 1825), A. caerulescens (Bose, 1795) and A. sordida (BAIRD, 1858),
the three-layered nest structure may be assumed to be typical of this genus.
The first, external, layer is of rather thick sticks and branches, arranged fairly
chaotically. It is followed successively by the twig layer, woven of thin and
fine twigs, and the lining, the inner portion of which is generally made of root-
lets only, whereas hair of horses and other animals and grass blades are found
in its outer portion.

Cyanocorax BOIE, 1826

The only information about the nests of this genus will be found in a paper
by BENT (1946) and concerns the Central American species Xanthoura (Cyano-
corax) yncas (BODDAERT, 1783). The flimsy external layer of its nest is made
of fine twigs, its interior being filled with rootlets and, additionally, vine sprouts
and tufts of moss. Dry grass and leaves are also sometimes present. According
to Bent, the nest lacks the clay layer.

Garrulus BRISSON, 1760

As will be seen from the data presented by KOBAYASHI (1932—1940), the
nests of the species Lalocitta lidthi (BONAPARTE, 1851) included by VAURIE
(1962) in the genus Garrulus have a somewhat different structure from that
described in the nests of G. glandarius on the basis of my materials. Their exter-
nal layer is built of sticks and branches with the clay (humus) layer resting on
it ingide. The lining congists of vine sprouts, bark, moss and dead leaves. The
nests placed in tree-holes are often reduced to the lining only.

Perisoreus BONAPARTE, 1831

According to different authors (CARPELAN, 1929; NAUMANN, 1905; REJ-
MERS, 1966; VOROBEV, 1963) the nests of Perisoreus (Cractes) infaustus (LIN-
NARUS, 1758) have the external layer of fine twigs of coniferous trees. This layer
is relatively thin and loose. The next, thick and sealing, layer consists of grass
blades, moss, lichens, bast and rotten wood with an addition of cocoons of spi-
ders and insects. The lining is also thick and abundant, mostly of feathers
or animal hair, and sometimes of both these components together. The data
presented by BuNT (1946), GODFREY (1966) and RANDALL (1931) show that
the nests of P. canadensis - (LINNAEUS, 1758), too, have the external layer of
thin and dry twigs, but their second layer lacks rotten wood, which is here
replaced by bark. The inner portion of the lining is composed chiefly of grass
blades and bark, and its outer portion consists, as in the previous species, of
a thick layer of feathers or animal hair.

5 — Acta Zoolog. Crac.
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Cyanopica BONAPARTE, 1831

The information about the nest structure of this genus concerns two sub-
species: East-Asiatic Cyanopica c. cyanus (PALLAS, 1776) and Spanish Cyanopica
¢. cooki (BONAPARTE, 1850). According to JAHN (1942), KOBAYASHI (1932—1940),
STARKOV (1958) and VOROBEV (1954), the external layer of the nests of C. ¢. cya-
nus is constructed of dry sticks and branches, its whole internal surface being
pugged with clay. The inner portion of the lining is made chiefly of moss, dry
grass, rootlets and vegetable fibres, and its outer portion of animal hair, some-
times with an addition of fine rootlets. The description of the nest of C. ¢. cooks
given by Dr BoCHENSKI on the basis of two specimens in the possession of the
British Museum at Tring shows that it differs somewhat from the nests of the
previous subspecies. The external layer is made up of thick plant stalks and
a slight amount of small sticks and rootlets (chiefly in its bottom portion).
The next layer is composed of plant stalks (Filago sp.) plucked fresh, as evi-
denced by the flowers dried up with them. The lining is very tightly packed,
made of hair and wool, pieces of string being also found in one of the nests.
It should be assumed that the clay layer exists in the nest, because clods of
earth spilt from it.

Podoces FISCHER, 1821

The information about the nesting of this genus contained in papers by
SOoPYEV (1964) and SHNITNIKOV (1949) concerns only one species, Podoces
panderi FISCHER, 1821. As will be seen from the descriptions, the nests have
a loose and carelless external layer of dry twigs, the ends of which stick out
on the outside and form a typical “brush”. According to SHNITNIKOV (0. c.),
the second layer is in the form of a clay bowl, which is not mentioned at all by
SoPYEV (1964). The lining is made of rather various material consisting of fine
twigs, inflorescences of grass, stalks of plants, leaves, rootlets, fibres and bark.
In the outer portion of the lining there are, in addition, animal hair, cobweb,
and sometimes feathers and paper.

Nucifraga BRISSON, 1760

The data given by BENT (1946), DIxoN (1934), GODFREY (1966) and Mx-
WALDT (1956) show that the nests of Nucifraga columbiana (WiLson, 1811)
differ somewhat from those of N. caryocatactes described on the basis of my ma-
terials. To be true, they have the external layer of twigs, but neither rotten
wood nor clay occurs in their inner layers. The inside wall of the nest is built
chiefly of fine fibres of bast with an addition of grass blades and, sometimes,
conifer needles. GODFREY (1966) makes mention also of hair, but BENT (1946)
denies its occurrence decidedly.
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Pyrrhocoraxr TUNSTALL, 1771

The available descriptions of the nests of P. graculus (LINNAEUS, 1766)
and P. pyrrhocorax (LINNAEUS, 1758) show that they closely resemble each
other in structure (BoHAM, 1970; NAUMANN, 1905; ScHIFFERLI and LANG,
1940, 1946). In dependence on their site, these nests either have or not the
external layer, which, besides, varies in its material composition from specimen
to specimen. Thus, it may be composed of sticks and branches, roots, rather
thick stalks of plants, or all these materials together. In the nests of P. pyrrho-
corax the external layer is occasionally followed by the clay layer, which, ho-
wever, is never encountered in P. graculus. The innex walls of the nests of both
these species is built of the same sorts of materials, i. e., thin stalks of plants,
dry grass and fine rootlets, but in the nests of P. graculus this layer is more
compact. Similar materials are also observed in the outer portion of the lining
in both nests; it consists chiefly of sheep wool and hair of various animals,
but sometimes it may also be made of moss or fine grass blades.

Corvus LINNAEUS, 1758

In the light of the data provided by literature (ArLpous, 1942; ARCHER
and GODMAN, 1961; BENT, 1946; CLANCEY, 1964; EMLEN, 1942; GIZENKO,
1955; GODFREY, 1966; HILL, 1967; KOBAYASHI, 1932—1940; LIKHANOV, 1967;
LaMBA, 1963, 1965; PARMELEE, 1952; SKEAD, 1952; SOoPYEV, 1966) the nests
of 14 species (C. splendens Vieirror, 1817, C. capensis LICHTENSTEIN, 1823,
O. macrorhynchos WAGLER, 1827, C. bennetti NorTH, 1901, O. coronoides VI-
GORS & HORSFIELD, 1827, (. ossifragus WILsoN, 1812, C. cawrinus BAIRD,
1858, C. brachyrhynchos Bremm, 1822, C. albus MULLER, 1776, C. ruficollis
Lesson, 1830, C. cryptoleucus CoucH, 1854, C. rhipidurus HARTERT, 1918,
C. albicollis LATHAM, 1790, C. levaillantii BONAPARTE, 1851) come near each
other in the general type of their structure. In all these species the first, external,
laiyer is built of sticks and branches, then very often comes the well-framed
twig layer. The basic material of the lining are grass stems and bast, and its
outer portion is nearly always lined with animal hair. The clay layer is mentioned
as present in the nests of several species (C. brachyrhynchos, C. bennetti,
0. coronoides). This, however, does not determine its lack in the nests of
the remaining species, as their descriptions are for the most part based on their
external appearance. The nest of C. capensis is to some extent exceptional
because, according to SKEAD (1952), the first layer, constructed of sticks and
branches, has no bottom and, in consequence, it is a sort of cylinder, in which
the second layer, built analogously of grass stems and rootlets, is placed. It
is only the inner space of this cylinder that is filled up with the third layer,
the lining. Some amounts of earth may occur in such nests but, in SKEAD’S
opinion, it is brought into the nest on the grass rootlets and does not form a se-

5%
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parate layer. The nests of 0. monedula, C. frugilegus, C. corone and C. coraw,
described in this paper on the basis of my materials, correspond therefore with
the general structural scheme of the nests of this genus.

In considering the nest structure as a criterion of the degree of relationship,
some groups characterized by a similar type of nest structure can be distinguished
among the genera under study, which would indirectly point to their evolutionary
lines. The first, fairly distinctive, group includes the genera Gymmnorhinus,
Aphelocoma, Cyanocoraxr and Garrulus. Their nests are generally marked by
a three-layered structure, the clay layer being never present. The composition
of materials of particular layers is very similar in all their species, and rootlets
are a typical material used for the lining. In accordance with AMADON’S (1944 a)
principles of the phylogeny of the Corvidae all the above-mentioned genera
are the oldest and most primitive forms of this family, which in turn would
authorized us to assume their type of nest structure as the basic one. However,
the nests of Lalocitta lidthi, included by VAURIE (1962) relatively recently in
the genus Garrulus, differ from this scheme, since they contain clay. Thus,
they rather resemble the nests of the North-American Jays of the genus Cyano-
citta, in which the clay layer is particularly well formed. Since the genus Cyano-
citta is also numbered among the oldest forms of the family Corvidae, it might
be supposed that two types of nest structures developed among the primitive
Corvidae, one of them. characterized by the presence of the clay layer and the
other by its lack.

Perisoreus, Podoces and Nucifraga form another group of genera, the nest
structure of which is to a certain degree similar to the original type of nests.
In this group the nest structure is also three-layered, although it may be four-
-layered in some cases. The clay layer (or its equivalent of rotten wood or bark)
occurs in the nests of most species and it has the shape of a shallow bowl resting
directly on the bottom. of the external layer. The structure of the nests of Nu-
cifraga columbiana, which never have the clay layer or its equivalent built
of other sorts of materials, provides some evidence of the relationship of this
group, especially the genus Nucifraga, to the original group of Jays.

The nests of the genus Cyanopica hold an intermediate position between
those of the genera Cyanocitia and Pica, and they combine the structural char-
acteristics and components of building material of both these genera. This
suggests their common evolutionary line, the genus Pica being the most specia-
lized form of them. .

On the other hand, there are no connections between the above-mentioned
groups and the genera Pyrrhocorax and Corvus. According to AMADON’S (1944 a)
phylogeny of the family Corvidae, these two genera departed from the common
stem fairly early and form separate specialized groups. This opinion is supported
by the structure of their nests, for the genus Pyrrhocorax, despite some resem-
blances it bears to the genus Corvus (chiefly to . monedula), has no essential
characters common with this genus. The genus Corvus therefore forms a fairly
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distinet group, most species of which are characterized by a four-layered nest
structure with a conspicuous clay layer. The building material always includes
some common elements, e. g., bast, dry grass and those of animal origin.

The division of the genera into groups with common structural characteri-
sties of nests, applied in t is section, and the suggestions concerning their
relationships are, with small exceptions, confirmed by the systematics of this
family and correspond, in general, to its phylogenetic relations. This indicates
the usefulness of this sort of investigation as providing additional criteria for
the systematics of birds.
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STRESZCZENIE

Zawarte w obecnej pracy opisy gniezdzenia sie siedmiu gatunkow z rodziny
Corvidae dotycza usytuowania ich gniazd, materialu i sposobu budowy oraz
ksztattu i wielkoSei. Dla kazdego z omawianych gatunkéw podana jest réwniez
krotka charakterystyka Srodowisk legowych. Gniazda badanych gatunkéw po-
chodzg gldwnie z poludniowo-wschodnich rejonéw Polski.

Garrulus glandarius. Wysoko§é umieszezenia nad ziemig 43 gniazd séjki
jest przedstawiona w tabeli I. Wiekszo§é gniazd skupia sie w przedziatach
miedzy 2 a 6 m, przy fredniej wysokosei polozenia 5,26 m. Tabela 11 przedstawia
zestawienie gatunkow drzew i krzewéw, na ktéryeh umieszezone byly gniazda.
7 drzew najliczniej reprezentowane sa sosna i dab, a z krzewow glog. Werdd
roznych sposobOw umiejscawiania gniazd (Fig. 2, tabela XXIX) najezecie]
spotykane sg gniazda polozone tuz przy pniu, na kilku cienkich, bocznych
odgalezieniach badz odrostach (Fig. 2:B,, B,). Stosunkowo licznie bywaja tez
umiejscawiane gniazda w szezytowyeh okélkach badz rozwidleniach milodych
drzew lidciastych i iglastych (Fig. 2:A;, A,). Schemat budowy gniazda sojki
jest przedstawiony na Iig. 3:1. Jest ono trojwarstwowe. Pierwsza, zewnetrzng
warstwe stanowi obudowa z patykow i galezi, a po niej wystepuje warstwa
gatezista, ulozona okélkowo z cienkich i elastycznych galazek lub korzonkéw.
Whnetrze gniazda wypelnia warstwa trzecia — wyfciétka, zbudowana najeze-
§ciej z drobnych korzonkéw lub tyka z dodatkiem innych rodzajow materiatu.
Ze wzgledu na zréznicowanie wysciélki pod wzgledem jakosei i ukladu materiatu
mozna podzielié ja na dwie czesei, tj. wysciolke wewnetrzng i zewnetrzng.
Wiyniki analizy jakosciowej materialu zuzytego do budowy gniazd sojki ilustruje



658 -

tabela 1II. Gniazda zbudowane sg z czterech podstawowych skladnikéw, tj. ga-
lazek i patykéw, korzonkéw, lyka i zZdzbel traw. Wymiary badanych gniazd
59 zestawione w tabeli IV. Najbardziej stalym wymiarem jest wielkogé srednicy
wewnetrznej, ktorej srednia wynosi 12,5 em (przy rozpietosei od 10,5 do 15,7 em),
a najmniej stalym wymiarem — wysoko§¢ (rozpieto$é od 8,5 do 26,0 cm).

Pica pica. Gniazda sroki znajdowane byly na wysokosei od 1 do 30 m. (ta-
bela V), a frednia wysoko$¢ dla 146 gniazd wynosi 9,53 m. Wiekszo$¢ gniazd
znajdowata sie na topolach i wierzbach, a z krzewéw najliczniej reprezento-
wana byla tarnina (tabela VI). Najchetniej i najezeseiej gniazda umiejscawiane
sa w wierzchotkowej partii korony, w wielokrotnym szezytowym rozwidleniu
gtéwnej strzaly pnia, badZz w koncowych, pionowych rozwidleniach boeznych
odnog (Fig. 2:A;, D). Gniazdo ma budowe czterowarstwowsy (Fig. 3:2). Z zew-
natrz otacza je warstwa obudowy (patyki i galezie), ktéra od brzegéow gniazda,
wzwyz, przechodzi w kopute ochronng, przykrywajaca gniazdo od géry. W nie-
licznych przypadkach kopula jest fragmentaryczna lub sporadycznie jej w ogdle
brak. Zasadniczg mase gniazda tworzy kolejna po obudowie warstwa gliniasta,
tworzaea na brzegach gniazda charakterystyczny pierscien. Na warstwie gli-
niastej spoczywa warstwa galezista, ulozona z cienkich i elastycznych galgzek
lub galazek z dodatkiem korzonkow i todyg traw. Wnetrze gniazda wypelnia
wysciotka, do§¢ wyraznie zréznicowana na dwie czesci. Podstawowym materia-
tem tej warstwy sa korzonki. Analiza materialu zuzytego do budowy 33 gniazd
jest przedstawiona w tabeli VII. Podstawowym materiatem spotykanym w kez-
dym gniezdzie sg patyki i gatazki, glina i korzonki. Stosunkcewo czesto (w 48,49,
gniazd) sa uzywane réwniez todygi traw. Zasadniczy ksztalt gniazda ma postaé
zblizong do zaokraglonego i odwrdconego stozka, ktérego Srednica podstawy
jest prawie réwna wysokosci. Wymiary badanych gniazd sa zestawione w ta-
beli VIII. Najmniejsze wahania wykazuje Srednica wewnetrzna, ktérej Srednia
wynosi 17,2 e¢m, a najwieksze §rednica zewnetrzna, co zwiazane jest z dostoso-
wywaniem szerokosci gniazda do kata rozwarcia rozgalezien.

Nucifraga caryocatactes. Ze wzgledu na nieliczny materiat wlasny (8 gniazd)
dane do gniezdzenia si¢ orzechowki uzupelniono opisami konkretnych gniazd,
zaczerpnietymi z literatury, dotyczacymi formy nominatywnej i podgatunku
N. c. macrorhynchos. Rozpietosé wysokosei polozenia gniazd formy nomina-
tywnej miesci sie w granicach od 2 do 11 m ($rednia 5,6 m), a N. ¢. macrorhyn-
chos od 0 do 10 m ({rednia 6,3 m). Gniazda s3 zakladane wylacznie na drzewach
iglastych (tabela X)— najchetniej na jodlach i §wierkach. Najezesciej spotyka
sie gniazda umieszezone na boeznych, cienkich odrostach badZz odgalezieniach,
tuz przy pniu (Fig. 2:B;). W analizowanych gniazdach stwierdzono budowe
tréojwarstwowa (Fig. 3:3). Pierwsza warstwa jest obudowa z patykéw i galezi
z dodatkiem, §wiezych ped6éw jezyny i niewielkich ilosei prochna oraz §wiezych
liei. Wyseiotka zbudowana jest zwykle ze §wiezego tyka lub mchu. W tabeli X1
zestawione zostaty materiaty uzyte do budowy gniazd orzechéwki. Do gtéwnych
skladnik6w budulcowych nalezg: patyki i gatazki, tyko, prochno, todygi i liscie
traw oraz mech. Wyniki pomiaréw 7 gniazd sg zestawione w tabeli XII. Sto-
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sunkowo najbardziej stala wielkoscig jest pomiar Srednicy wewnetrznej, przy
ktorym odchylenia od fredniej wahaja sie w granicach 1 cm.

Corvus monedula. Wyniki badan nad wysokoseig potozenia 298 gniazd kawki
sg przedstawione w tabeli XIII. Srednia wysoko§é polozenia 163 gniazd w dziu-
plach i skrzynkach legowych wynosi 9,41 m, dla 78 gniazd na budynkach —
20,70 m, a frednia dla 57 gniazd na skatach wynosi 15,30 m. Srednia arytme-
tyezna wszystkich 298 gniazd wyraza sie liczbg 13,5 m. Do najbardziej ulubio-
nych miejse stuzacych do gniezdzenia sie nalezg dziuple i potdziuple. Gatunek
drzewa, wysoko$¢ polozenia otworu wlotowego, jego wielkos$é i usytuowanie
w stosunku do stron §wiata nie odgrywaja przy wyborze wiekszej roli. Znale-
ziono dwa gniazda wolno stojgce na bocznych odgalezieniach mlodej sosny
i $wierka. Gniazda kawek wykazuja dogé istotne réznice w budowie w zaleznoSei
od ich lokalizacji (Fig. 3:4a, b, ¢, d, e). Typowa jest budowa tréjwarstwowa
(obudowa, warstwa gliniasta i wysciotka), ale zdarza sie dwu i jednowarstwowa
(brak warstwy gliniastej lub wystepowanie samej wysciétki). Wyniki analizy
materiatu zuzytego do budowy 31 gniazd sg przedstawione w tabeli XIV.
Do najezesciej uzywanych materiatow naleza: tyko (stwierdzone w 879, gniazd),
patyki i galezie (83,8%), papier (83,89%,), oraz suche licie i trawy (po 589,).
Ksztalt i wielko$§¢ gniazda pozostaja w Scistym zwiazku z jego lokalizacja,
gdyz jest ono zazwyczaj dostosowywane do wielko$ci pomieszezenia. Duze
zroznicowanie gniazd kawki pod wzgledem wielkogei i ksztaltu obrazuja ze-
stawione w tabeli XV wyniki pomiaréw 31 gniazd. Najbardziej statymi okazuja
sie byé glebokodé i frednica wewnetrzna gniazda, chociaz i przy tych wymiarach
réznice w ich rozpietosei siegaja 100 9,. Poréwnanie frednich pomiaréw gniazd
$wiezyeh 1 starych wykazuje, iz okres wychowu mlodych ma wpltyw na posze-
rzenie i splycenie gniazda.

Corvus frugilegus. Wysokos§¢é polozenia 874 gniazd gawrona jest przedsta-
wiona w tabeli XVI. Najwieksza ilo$¢ gniazd znajduje sie w przedzialach miedzy
14 a 25 m, a frednia arytmetyeczna wysoko$ci polozenia wszystkich gniazd
wynosi 19,01 m. Z tabeli XVII wynika, ze z 15 gatunkéw drzew, na ktérych
znaleziono gniazda gawrona, najchetniej wybierane sa topola i olcha (509,
badanych gniazd). Podstawowym sposobem umiejscawiania gniazd przez ga-
wrony (59,3%, badanych przypadkéw) jest umieszezanie ich w wielokrotnych,
pionowyeh rozwidleniach szezytowych odgalezien (Fig. 2: D). Gniazdo zbudowane
jest z 4 warstw: obudowy, warstwy galezistej, warstwy gliniastej i wyseciotki
Fig. 3:5). Tabela XVIII przedstawia szczegélows analize materiatu zuzytego
do budowy 34 gniazd. Materialom wystepujacym w 1009, badanych gniazd
sg patyki i galezie jako staty skladnik obudowy, oraz lodygi roflin zielnych
i Zdzbla traw jako glowny material wysciélkowy. Kolejno najliczniej wyste-
puja suche ligcie (w 97,0%, gniazd), korzonki traw (88,29%,), oraz mech i ziemia
(po 85,29%,). Wyniki pomiaréw 34 gniazd zostaly zebrane w tabeli XIX. Najbar-
dziej stala wielkogcig jest Srednica wewnetrzna gniazda, ktorej Srednia arytme-
tyezna wynosi 18,67 em.

Corvus corone. Ziebrane materlaly dotycza Wylacznle podgatunku C. ¢. corniz.



660

Wiyniki pomiaréw wysokosei polozenia 36 gniazd zostaly zebrane w tabeli XX.
Wiekszo§é gniazd znajduje sie miedzy 10 a 15 m (619, ogétu gniazd), a frednia
wysokosé polozenia wszystkich gniazd wynosi 14,0 m. W tabeli XXI zestawiono
rodzaje drzew, na ktéryeh byly polozone gniazda wrony. Z drzew iglastych
najezeSciej wybierane sg jodla i sosna, a z liSciastych topola, wierzba i olcha.
Gniazdo wrony ma wyrazng budowe czterowarstwowa (Fig. 3:6). Pierwsza
zewnetrznag warstwa jest obudowa z patykéw i galezi. Od wewnatrz na jej
spodzie spoczywa warstwa gliniasta, uformowana w postaci plytkiej czarki.
Od brzegéw czarki, wzwyz, na $cianach obudowy znajduje sie warstwa galezista,
a wnetrze gniazda wypeia wySciotka. Analiza materialu zuzytego do budowy
26 gniazd jest przedstawiona w tabeli XXII. Materialami wystepujgcymi
w kazdym z badanych gniazd sa, procz patykéw i gatazek, tyko, glina i welna
lub siers$¢ zwierzeca. W wiekszosel gniazd wystepuja tez zdzbla traw (80,79%),
mech (73,09,), zdrewniate todygi roslin (65,39%,) oraz korzonki drzew i krzewow
(61,5 %). Analize pomiaréw 31 gniazd ilustruje tabela XXIII. Charakterystyczne
sg duze wahania rozpietosci poszczegélnych pomiaréw. Srednia arytmetyczna
Srednicy wewnetrznej wynosi 19,41 cm.

Corvus corax. Gniazda kruka sg umieszczane z reguly bardzo wysoko (od
13 do 31 m), a §rednia wysokosei polozenia 50 gniazd wynosi 21,68 m (tabela
XXIV). Gatunki drzew, na ktérych byly umieszczone gniazda, sg zestawione
w tabeli XXV. Gatunkiem dominujacym jest sosna. Najwiecej gniazd bylo
umiejscowionych na odgatezieniach bocznych, przy pniu, w gornej badz Srod-
kowej partii korony. Schemat budowy gniazda kruka ilustruje Fig. 3:7. Wy-
stepujace tu kolejne warstwy to: obudowa, warstwa galezista, warstwa gliniasta
i wy$ciotka. W wiekszogei gniazd warstwa gliniasta jest jednak slabo wyksztal-
cona, a w wielu przypadkach w ogoéle jej brak. Tabela XXVI przedstawia ana-
lize materiatu zuzytego do budowy 14 gniazd. We wszystkich gniazdach wy-
stepuja patyki i galezie, tworzace warstwe obudowy, oraz mech bedacy stalym
skladnikiem wyseciotki. Prawie w kazdym gniezdzie w zewnetrznej partii wy-
$ciotki wystepuje w mniejszej lub wiekszej ilodei sier§é zwierzeca. Réwnie
czesto, bo w 92,8%, badanych gniazd, wystepuje tyko. Zestawienie wymiarow
15 gniazd jest przedstawione w tabeli XXVII. Wszystkie wymiary wykazujg
bardzo duzg rozpietosé. Stosunkowo najbardziej statym jest wymiar §rednicy
wewnetrznej, ktorego frednia wynosi 27,60 cm. Srednica zewnetrzna i wyso-
ko$é sa w pewnej mierze uzaleznione od sposobu umiejscowienia i wieku gniazda.

Omawiane tu kolejno gatunki z rodziny Corvidae nie stanowia wyraznie
zwartej grupy ekologicznej. Ro6znig si¢ one §rodowiskami legowymi, wysokoscig
polozenia gniazd (Fig. 1), jak r6wniez gatunkami drzew i krzewOw oraz miejscami
stuzgeymi do gniezdzenia si¢. Mozna jednak wyréznié pewne zasadnicze typy
umiejscowien gniazd. Ilustruje je Fig. 2, a dodatkowo objasnia tabela XXIX,
w ktorej zostaly rowniez uwzglednione dane z literatury odnosnie do typéw
umiejscowien, nie reprezentowanych w materiatach wilasnych. Najwieksze
mozliwosei przystosowawecze pod tym wzgledem wykazuja kawka i séjka,
a gatunkiem najbardziej konserwatywnym jest orzechéwka. Wiecej cech wspol-
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nych, laczacych omawiane gatunki, mozna znalezé analizujac material do bu-
dowy gniazd oraz sam sposob ich budowy. W tabeli XXX przedstawiono ilo-
sciowo rodzaje materialow uzywanych do budowy gniazd, typujac wéréd nich
materiaty podstawowe (wystepujace w co najmniej 509, gniazd badanych
serii) oraz okreslajac ilo§¢ materiatdow wspélnych stwierdzonych w seriach
gniazd poszezegdlnych gatunkow. Przy analizie udzialu procentowego materia-
16w wspoélnyeh w gniazdach poszezegélnych gatunkéw (tabela XXXT) widad,
ze w wiekszosei przypadkoéw sg one réwniez materialami podstawowymi, co
wskazuje na podobienstwo w doborze materialu budulcowego u badanej grupy
ptakéw. Pomimo pewnych réznic w strukturze i budowie warstwowej gniazd
poszezegolnych gatunkéw mozna stwierdzié pewien wspolny stereotyp ich bu-
dowy. Pierwotny jest jak sie wydaje uklad tréjwarstwowy, tj. obudowa, war-
stwa gliniasta (lub galezista) i wyScitlka. Warstwy gliniastej nie spotyka sie
tylko w gniazdach s6jki, a galeziste] brak natomiast u kawki i orzechéwki.
Tabela XXVIII ilustruje réznice w wielko$ei gniazd poszezegélnyceh gatunkow.
Wizystkie ulegaja duzym wahaniom i nawet w przypadku $rednicy wewnetrz-
nej i glebokosei, ktére wykazuja najmniejszg zmienno$é, nie stanowia wystar-
czajacych kryteriow do odréznienia gniazd poszezegdlnych gatunkow. Dla
umozliwienia oznaczenia gniazd opuszczonych ulozono kluez, oparty na istot-
nych i charakterystycznych cechach budowy gniazd oraz skladzie materialu
budulcowego (s. 645).

W celu zorientowania sie w ogélnym schemacie i podobieristwach w budowie
gniazd w obrebie rodziny Corvidae przeprowadzono na podstawie literatury
poréwnanie, obejmujace dane do budowy gniazd dalszych 29 gatunkow z 11
rodzajow: Gymmorhnius, Cyanocitta, Aphelocoma, Cyanocorax, Garrulus, Peri-
soreus, Cyanopica, Podoces, Nucifraga, Pyrrhocorax oraz Corvus. Biorge pod
uwage schemat budowy gniazda jako kryterium stopnia pokrewienistwa mozna
wyciagnaé nastepujgce przypuszezenia i wnioski:

1. Wirod pierwotnych Corvidae rozwinely sie dwa typy budowy gniazd,
z ktoérych jeden cechuje sie obecnogcig warstwy gliniastej, a w drugim jej brak.

2. Rodzaje Gymnorhnius, Aphelocoma, Cyanocorax i Garrulus tworzg wyraznie
wyodrebniong grupe, odznaczajacg sie miedzy innymi brakiem w ich gniazdach
warstwy gliniaste].

3. Gniazda gatunku Lalocita lidihi, zaliczanego do rodzaju Garrulus, odbie-
gaja zasadniczo od schematu budowy charakterystycznego dla tego rodzaju
i grupy, a nawigzujg raczej do gniazd rodzaju Cyanocitta, majacych silnie roz-
winieta warstwe gliniastg.

4. Kolejng grupg rodzajow, posiadajacg wspélny plan budowy gniazd,
sa Perisoreus, Podoces i Nucifraga. Nawiazuja one w duzym stopniu do pier-
wotnej grupy séjek, nie majacych w swych gniazdach warstwy gliniastej.

5. Budowa gniazd rodzajow Cyanopica, Cyanocitta i Pica sugeruje ich wsp6lng
linie rozwojows.

6. Rodzaje Pyrrhocoraz i Corvus stanowia odrebne, wyspecjalizowane grupy
i brak wyraznych polaczern miedzy nimi a wymienionymi uprzednio grupami.



PE3IOME

Copeprkalgecss B HacTosALIeH paboTe ONUCH THE3NOBAHHSA CEMHU BHOOB U3 CeMel-
crBa Corvidae ¥acaroTcsi pacIOCIKeHUS WX THE3N, MaTepuana ¥ crocoba CTpoeHwst,
a taroxe Gopmbl u BenuumHbl. I KOKIOr0 00CY»K/IaeMOro BuAa MAETCS KparKast
XapaKTEPUCTHKA OWOTONOB TIHesnoBanus. ['HE3Na HCCIIETOBAHHBIX BHIOB TIJIABHBIM
00pasom IIPOMCXOTMIIM U3 IOr0-BOCTOUHBIX paifoHoB Ilossmim.

Garrulus glandarius. Bpicora pasmelleHust Han 3eMi€d 43 ruésm coitku mpen-
crapieda B Tabmuue 1. BonpmmHCTBO THE3H KOHLEHTPUPYETCS B Ipemesax 2—> M,
IIpH CPeHel BbICOTE pasmenienus 5,26 m. B rabnune I1 npencrasiieHo BUAB! JCPEBBEB
U KyCTapHUKOB, Ha KOTOPBIX ObLIM pasMelleHbl ruésna. M3 mepeBbeB HamboOJee yacro
BCTpEUaIych COCHA U 1y0, a U3 KycTapHUKOB OoApbunHuK. Cpey pasinuHbIX CIocoboB
pacrosnioskenyst résn (dur. 2, tabnmmna XXIX) manbosiee yacTo BCTPEUAIOTCS THE3MA
pasmMelEHHBIE Y CTBOJIA, HA HECKOJIBKHUX TOHKUX, OOKOBBIX OTBETBJICHHSIX, WIIH OT-
pocrkax (Dwur. 2: By, B,). OrHocuTepbHO MHOIOYMCIICHHO OBIBAIOT TAKYKE JIOKAIH30-
BaHbI HE3a B BEPXYIICUHBIX MYTOBKAX HWIM DPASBETBJIEHMSIX MOJIOABIX JIMCTBEHHDLIX
1 XBOUHBIX AcpeBbeB (Dur. 2: A;, A,). Cxema cTpoenusi rHe3[ A COMKH IIOKa3aHA Ha
¢ur. 3:1. Ono cocrour us Tpéx cioéB. IlepBbIil, BHEMHMI 10 — KOPIYC IOCTPOEH
U3 OPYTHEB U BETOUEX 3aTeM MAET BETBHCTBIN CIIOH, YIIOYKEHHBIH MyTOBUATO U3 TOHKHX
M 2JIACTUYHLIX BETOUEK UJIM KOPEIIKOB. BHYTPEHHIOIO YacTh HE3A HATIOJIHSIET TPETUH
CJION — TIOJ[CTHJIKA, COCTOSIIIIAS IJIABHBLIM 00pa3oM U3 MEJIKUX KOPHEH WJIM JIBIKA C IIPH-
faByienuemM HHOro poma marcpuasia. ITo OTHOIIEHHMIO KauyecTBa M CTPYKTYPBI MaTepuasia
MIOACTUJIKY MOYKHO DasfeiiTh HA [BE UYACTH: BHYTPEHHIOI0 M BHEIHIOKW. WrTorm Ka-
UYECTBEHHOI0 AHAJIN3a MaTepuasa, yroTpebIsieMOro HJIA CTPOEHHUS IHE3J COMKU Ipel-
crapieno Ha rtabmune III. 'mésma mocTpoeHb! U3 YETHIPEX OCHOBHBIX CJlaraeéMbIX, TO
€CThb BETOUEK U IIPYThEB, MEJIKHX KODHEH, JbIKa H crebieil Tpap. BenuumHBI Hccie-
JOBAaHHBIX THE3N comocrapienbl B Tabmune IV. Hanbosee mocrostHHON BeJIMUMHON
ABJIAETCS BEJIUUMHA BHYTPCHHETO [HAMETpa, KOTOpas B CpegHeM cocraBiisger 12,5 cm
(npu pasmaxe or 10,5 cm mo 15,7 cm), 8 HAXMEHEE ITOCTOSHHON BEJIMYHHON SIBIISETCS
BBIcoTa (pasmax ot 8,5 cm ;o 26,0 cm).

Pica pica. Tuésga copoxu Obuta HaiigeHbl Ha Bbicore or 1 7o 30 m (raGimma V),
a cpemusAs BbICOTa It 146 ruéam cocrasisieT 9,53 m. BoipIIMHCTBO T'HESJ HAXOMUIIOCH
HA TOIOJIAX U MBaX, 4 U3 KyCTapHUKOB Ha TépHe (tabimuma VI). Haubosee oxorHo u uacro
rué3a pacmojiaraloTCs B BEPXYILIEYHOH IMApPTUUM KPOHBI, B MHOIOKPATHOM BepXyIIed-
HOM pAa3BETBJICHUHM IJIABHOrO INTam0a, MM B KOHIEBBIX, BEPTUKAJIBHBIX OOKOBBIX
paspersieHusax BerBelt (dur. 2: A,, D). [uesmo cocrout u3 4eThIPEX cio€e (dur. 3:2).
B:pxumii ciioif NOCTPOEH M3 NMPYTHEB M BETOUEK M 00pasyeT B BHUJE CBOJA KPBILY,
IIPUKPBLIBAIONIYIO THE3M0 CBEPXY. MHOTJA THE3[0 UMEET TOJBKO (DparmMeHThI KyIoo-
00pasHoit KPbIK, a CHOpaguyecKu e€ BoBce HeT. OCHOBHYIO YaCTh HE3/la COCTABJISIET
BTOPOI CJIOM — TJIMHUCTBIN, OOpasyroluii Ha Kpasx IHe3[da XapaKTepHOe KOJIBIO.
Ha ryimnucTom cioe JIE)KUT BETBUCTBIM CIIOH, 00pa30BaHHBIM M3 TOHKHX K 9JIACTHUHBIX
BETOYEK MJIM BETOUEK C MEJKMMH KODHAMU M crebisamu TpaBbl. Bryrpenmioro wacth
THE3/I3 3alOJIHAET IOJCTHIIKA TOBOJIBHO OTUSTINBO AuddepeHIpoBaHa Ha ABE YaCTH.
B OCHOBHOM 9TOT CJION COCTOMT U3 MEIKHMX KOpHeW: Anamus yHnoTpebsEHHOro marepuaa
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Ha IocTpoeHue 33 ruésqm mpegcraBiieH B rabiuue VII. OCHOBHBIM MaTepHajioM BCTPE-
Y2EMBIM B KQKIOM THE3ME SIBJISIIOTCS IPYThsA U BETOUKM, IVIMHA U MeJkue KopHu. OTHO-
curensuo yacto (y 48,4%, ruésn) yrorpebsiercs Taroxe Tpasa. OcHoHast Gopma ruesna
UMEET BHJ 3SaKPYIVIEHHOIO, IEPEBEPHYTOIO KOHYCA, KOTOPOIO MHAMETD OCHOBAHUS
IIOUTH paBeH BBICOTE. BeIMUMEBI HCCIIeIOBaHHBIX THE3 comocraBieHbl B Tabmane VIIL.
Hesnauntespuple KOJICOAHUA MMEET BHYTPEHHMN [UAMETD, CPEHHAS BEJIMUHHA KO-
Toporo cocrapister 17,2 CM, a HOBOJIBHO GOJIBIINE HAPYYKHBIM JHAMETP, YTO CBSISAHO
C IPHCIOCOOJIEHNEM IIHPUHLI THE3[A K BEJIMUYMHE YIJA Pa3BeTBIICHUMU.

Nucifraga caryocatactes. JIMIHbI MaTepyal [0 THE3/I0BAHUIO KeAPOBKY (8 THESM)
JIOIOJIHEHO OIHCHIO KOHKPETHBLIX IHE3M C JIMTEpaTyphbl, KaCAIOIIKMICS HOMIHATHBHON
dopmer u nopBuga N. c. macrorhynchos. Tuésna HomuuaTUBHON (HOPMBI PasMEIeHbI
ma Beicore or 2 jgo 11 m (B cpemmem 5,6 m), a N. ¢. macrorhynchos or 0 mo 10 m
(B cpemmem 6,3 m). I'HE3ma CTPOATCSA HCKIIOUMTENLHO HA XBOWHBIX  JEPEBBIX
(rabiuma X) — Hapbosiee OXOTHO Ha IHXTE M €M, Ha OOKOBBIX, TOHKHUX BETKAX HIIH
orserBieHuAX v crpoia (dur. 2: B,). B aHaNH3UPOBAaHHBIX I'HE3NAX KOHCTATUPOBAHO
Tpéxcioitnoe crpoenve (ur. 3:3). HapyykHaa 49acTb ero COCTOMT H3 CYUYbEeB U BETOK
NEPEIUICTEHHBIX  CBOKUME  ro0eramMmy €KEBUKM M HEOOJIBIIONO  KOJMYECTBA TPYXH,
a TAaKKe CBOKUX JCheB. CpeHuit cioif 00BIUHO NOCTPOEH U3 CBEYKErO JIBIKA MM MXA.
B rabmune XI comocTaBiieH Marepuai, KOTOPBIA yIOTpeOsisdeT KeJpoBKA Ha IIOCTPOE-
Hue ruésn. [JIaBHBIM CTPOUTENILHUBIM MATEPHATIOM SIBJIAETCS: CyUbs W BETKH, JIBIKO,
Tpyxa, cTebJH M JIMCThSI TPaB, a TaxyKe mox. Mrorm mamepenuil 7 ruésp npencTaBJIeHO
B rtabnune XII. Haubojlee MOCTOAHHON BEJIMUMHON SIBJLSIETCS BHYTPEHHUH THAMETD,
KOTOPOro cpejHee apudmeTnueckoe kosiebiercss B rpannax 1 cm.

Corvus monedula. YTorn mcciemoBaHuil Haf BBICOTOH pacmojiodkenus 298 ruEsL
ranxu npepcrapieno B tabimne XIIT. Cpepusisi BbicotTa pasmenieHus 163 ruésg B ay-
IUIaX U THE3JIOBBIX cocTaBisier 9,41 m, mrst 78 ruésm na 3manust — 20,70 m, a cpegHas
oL b7 ruésm ma cxamax cocrapiisier 15,30 m. Cpenuee apudmernueckoe Beex 298 rHE3N
BpIpayKaercss ympcsom 13,56 m. K mHambosiee M3IIOOJICHHBIM MECTaM [Jisi THE3NOBAHUS
IIPUHAJICHKAT OyIula W TMoJdyayruia. Bu jJepena, BBICOTa PAaCIIOJIOMKEHUS BXOILHOTO
OTBEPCTHS, €0 BENUUYMHA B OTHONICHUY CTODOH CBETa HE HIPAIOT OCOOEHHOI'O SHAUCHIS.
Haiigeno mBa, CBOOOMHO Crosmyue THE3HA Ha OOKOBBIX OTBETBIIEHUSX MOJIOHOU COCHBI
u enu. 'HE3a raJloK MMEIOT PA3JIMYHOE CTPOCHHE B 3aBUCUMOCTH OT MX JIOKAJIHSAIAK
(dur. 3: 4a, b, ¢, d, e). TunuuabM sIBIsIETCA OOLIUHO TPEXCIORHOE CTPOEHME: IeEp-
BBIA — HAPY)KHBIH CJIOH (TJIMHUCTBIA CIOH M BHYTPU-TIOJCTUIKE), HO BCIPEJACTCS
JOBYX- M OJHOCJIOHHOE CIPOCHHE (OTCYTCTBHME INIMHHCTOIO CJIOS WM HAJMUHME OJHOH
ymme nojcTuika). VITOrM aHaimsa marepuana, ynorpefiigeMoro [jisi HOCTpoeHUs 31
PHE3a rajox mpefcraBieHo B Tabmume XIV. K mamGosiee yacTo IPUMEHSIEMBIM Ma-
TepuaiaMm OTHOCATCA: JbIKo (oTMeuennoe y 879, rméam), cyusst u Betku (83,89%,), Oy-
mara, (83,89/), a TaroKe Cyxue JIHCTha U Tpasa (mo 58%,). dopma m BeIMYMHA THE3JA
OCTA8TCsI B TECHOM CBSI3M C €0 JIOKAIU3aluel, TaK KaK ero 00BIYHO IPHCIIOCA0INBAIOT
K BeIuuupe momernenusi. boubinyio guddepenipanuo CHESN TaIKA B OTHOIIEHUH
BEJIMUMHEI ¥ (DOPMBI IIPEICTABIIAIOT CONOCTAaBIeHHbIe B Tabumie XV pesyJbTaThl name-
peunit 31 ruezna. Hanbosiee NOCTOSHHBIMU SIBJIAIOTCA IIyOMHA U BHYTPEHHUA JMAMETD
THE3MA, XOTA M IPH STUX PasMepax PasHUIBI B MX pasmaxe moxomar jo 1009,. Cpas-

6 — Acta Zoolog. Crac.
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HEHUE CDE/IHUX Pa3MEPOB CBEXKHX M CTapBIX I'HE3J YKA3BIBAET, UTO IEPUOM BLIBEICHHA
MOJIOABIX HMEET BIIMSAHMWE HA DPACUIMPEHHE W OOMEJIEHHE IHE3[A.

Oorvus frugilegus. Bopicora pacmonoyxenust 874 ruHE3; rpaya NokasaHa B Ta-
omune XVI. HauGosbluee KOJIAYECTBO THE3N HAXOIUTCS B npejenax BBICOT oT 14 mo
26 M, a cpengHee apu(METHUECKOE BBICOTBHI DACIIOJIOMKEHHS BCEX THE3N COCTABJIISIET
19,01 m. M3 tabmumer XVII crefyer, uro u3 15 BHOOB JlepeBhEB, HA KOTOPLIX HAi-
AeHO THE3MA Tpaya, HAHOOJIEE OXOTHO BBIOHPAIHCH TOIONb U ojpxa (H0Y, mcciaemoBan-
HBIX THE3M). I'paun B GosblumHCTBE CciyuaeB (59,3%,) MOKaIMsupyIOT HE3AA B MHOLO-
KDaTHBIX, BEPTUKAJIBHBIX DA3BETBJICHMAX BEPXYINCUHBIX oTBerBienuit (dur. 2: D).
T'uesno cocrout u3 4 CIIOEB: BHEIIHETO-KOPILYCa, BETBUCTOIO, IVIMHICTOTO U IIOCTIIIKI
(pur. 3:5). Tabmua XVIII mpencraBiisieT AeTaibHBIM aHANM3 Marepuasa yIoTpe-
Onénsoro ay1A mocrpoeHus 34 ruésp. Bce ruésma GbuM MOCTPOEHBI U3 CYyUBEB M BETOK,
KaK M3 IOCTOSHHOIO KPENEXKHOIO MaTepHajla, a TakyKe Co Crebieill 3eJEHBIX PACTEHHH
¥ TPaB, KAK IVIABHOI'O MaTepuasa OJid MOACTUIKU. [Toouepémuo Hapbosiee MHOTOUNCIICH-
HbIMH ObUIH Cyxue smctbst (y 97,09, ruésn), a Taroxe mox u 3emisa (o 85,29%,). Uroru
npomepa 34 rué€sm comocrapiieHbl B Tabmune XIX. Hauboiee MOCTOSHHOM BeTMUMHON
ABJIACTCS BHYTPEHHNI JUAMETDP THE3MA, CPEJHEE aPH(PMETHUECKOE KOTOPOrO COCTABIISIET
18,67 cm.

Corvus corone. CobOpaHHBIE MaTepUANIbl KACAIOTCA MCKJIIOUUTEIBHO  IIOABHIA
C. c. corniz. PesynpraTbl HBMEPEHHI BBICOT PACIIOIOKEHUs 36 IHE3N coOpano B Tab-
nure XX. BospmmncTBo rHES] HAXOAWTCS HA BbIcoTe oT 10 mo 15 m (61%, obmero
KOJIMYECTBA THE3M) TO eCcTh B CpeiHeM Ha Bbicote 14,0 m. B rabmume XXI comocTaBieHbl
IEPEBBST, HA KOTOPBIX HaliIeHO rHE3/1a BOPOHBI. Y3 XBOMHBIX [AepeBbheB HAHOOJIEE IPe/I-
MOYUTAEMBIMY OBLIIM IIMXTA W COCHA, 8 W3 JIMCTBEHHBLIX TOIOJb, MBA U OJbXa. ['HE3/10
BOPOHBI HUMEET OTUYETIMBOE, UYETBIPEXCIIOHHOE crpoenue (dur. 3:6). Hapyrkupii coi
COCTOMT M3 Cy4Ube€B M BETOK. BHyTpM, Ha €ro AHe JEKUT IIMHUCTBIA CJIOH B BUe
HEryOoKol vammy. BBepx mo Goxam uaiiy, Ha CTEHKAX IEPBOrO CJIOSA, HAXOWTCS BET-
BUCTBIA cioif. BuyTpm reesga HaxOZUTCA MOACTHIIKA. AHAIN3 MATEpUaja, HMCIOIb30-
BaHHOIO [IJIsI NIOCTpoeHusI 26 ruésn, mpepcrapien B Tadmune XXII. B kakmom raesme
KPOME CyUb€B M BETOK, HAHOEHO JIBIKO, IVIMHY M LIEPCTh >KUBOTHBIX. B GOJIBIIMH-
crBe ruésn Haizieno crebmu Tpas (80,7%,), mox (73,09,), omepeBencible crebiy pacre-
Huit (65,39,), a TakKe MEJIKIE KODHH JEPEBEB 1 Kycrapuukos (61,5%,). Anamus usme-
penmit 31 ruésy mpencrasien Ha Tabiauune XXIIT. 3pech ormedeno GOJBIIME KOJE-
Oanusi pasmaxa OT[ENIBHBIX usmepenuil. Cpenmee apudmeTmueckoe BHYTPEHHErO Huya-
merpa cocraBisger 19,41 cm.

Corvus corar. I'n€3pa BOPOHA, KAK IIPABIIIO, pACHOJArAOTCA OYEHb BBICOKO
(¢ 13 mo 31 m), a CpefHsAsS BBICOT pasmemeHusa b0 THé3N CoCTaBIIsIeT 21,68 m (ra-
Omuna XXIV). Bupbl nepeBbeB, Ha KOTOPHIX GBUIM PasMEIleHbI THE3A IIPENCTABIICHbI
B Tabimmne XXV. IHOMHHHDYIOIIEM BHOOM SBIISIETCS cocHA. HambGoJbiIee KOJIAUECTBO
ruésp GbUIO Hal[ICHO Ha OOKOBBIX BETBSIX y CTBOJIA, B BepXHEH WM CPeHEH IapTum
xponpl. Cxema CTPOEHHS IHE3/la BOPOHA IOKasaua Ha ¢mr. 3:7. OHO cocTouT HW3 Clle-
IOYIOIUX CJIOEB: HAPYYKHOIO, BETBUCTOI'O, IJIMHUCIONO U HOACTHIKA. Y GOJBIIMHCTBA
THE3M MIMHUCTBIN CIIOH C1ad0 3aMETHBIN, a HHOTJA coBceM orcyTcrByer. Tabmmma XX VI
NPENCTABIISIET aHAIN3 MaTepuaia, yIuoTpeds€HHOro st nocrpoenus 14 ruésm. Bo Bcex
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ruésnax HaWOeHLI Cyubs M BETKH, O0pasyIOIHe HAPDYYKHBIM CJIOM, a TaKyKe MOX, KO-
TOPBIN SIBJISIETCST MIOCTOSIHHOM COCTABHON YaCThIO MOACTUIKH. ITouTn B KayKAOM THe3Ze,
BO BHEWIHEH NapTHH IIOICTUIIKU, UMEEeTCs B OOJIBIIEM HJIM MEHBILIEM KOJIMYECTBE IIEPCTh
JKUBOTHBIX. B 92,89, wucciemoBannpix ruE3n Haxomurcss JbIko. ComocraBieHne
pasmepoB 15 rméam mpencraieHo B rtabmunme XXVII. Bce pasmepbl I'HE3JA HMEFOT
oueHb OOJIBIION JManag3oH KoseOaumit. Haubojiee MMOCTOSIHHBIM SBIISIETCS BEJIMYHHA
BHYTPEHHEI'O JHAMEeTPa, cpefgHee apudmernyeckoe KOTOporo cocrasiserT 27,60 cm.
Buemnmit guameTp M BBICOTA B HEKOTOPOH CTENECHM 3aBHCAT OT Crocoda JIOKaIu3alyuu
¥ BO3pacTa THE3[a.

PaccmoTpeHHBIE 3/1€Ch IIO0YEPENHO BHABI U3 CEMEMCTBA HE COCTABIIAIOT OTUETIIMBO
IJIOTHOH 9KOJIOFHUECKOl rpymbl. OHH OTJIMUAIOTCS JPYr OT APYra CHE3IOBbIMH OHO-
TOIIAMH, BBICOTOH PaCIIOJIOMKeHMsI THE3 (dur. 1), a TakyKe BUIAMH JEPEBBEB U KycTap-
HHUKOB M MECTaMM, KOTOpPbIE OHM MCIOJIB3VIOT I IHe3foBauus. MOMKHO, OIHAKO,
OTJIMYUTh HEKOTOPBIE OCHOBHBIE THIIBI pasMelleHus IHE3n. Onm moxasaHbl Ha Qur. 2
1 00bsacuensl B Tabmune XXIX, B KOTOpOH B3ATHI TAKYKE BO BHUMAHHE [JaHHBIE U3
JIATEPATYPBI OTHOCUTEJIBHO THIIOB Pa3MEILCHUI, OTCYTCTBYIOMILX B MaTepuayax aBropa.
HaubGonpmine IpucnocoduTeNbHble BO3MOXKHOCTH B 9TOM OTHOIIEHHM MMEeT TIajKa
U coitka, a HamboJee KOHCEPBATUBHBIM BHJOM SIBIICTCS KegpoBka. bossie o6mmx
IPU3HAKOB, OOBEAMHAIONNX 9TH BHUJIbI MOYKHO HAWTH, aHAIHSHPYsS MaTepuasl yIo-
TpeOIIAeMBIi IS IIOCTPOCHMSI THE3/IA, a TalKe Crocod crpoenusi. B tabmume XXX
NPEICTABJIEHO KOJMYECTBO MaTepuasa, yHIoTpedsIsaeMoro I IIOCTPOEHMsI IHES[A,
pasipuasi OCHOBHBIE MarepUaybl (HaJuupe KOTOPBIX OTMEYEHO, II0 MEHBIIEH MepE,
B 509, ruésy HCCICHOBAHHLIX CEpHI), a TAKyKEe ONMPEENsisi KOJIMYEeCTBO OOIIMX Ma-
TEPHAJIOB KOHCTATUPOBAHHBIX B CEPUSX THE3M OTHEJIBHBIX BUIOB. AHAIM3UPYS IIPO-
HEHTHYIO JOJIIO OOLIMX MAaTepuaJoB B THE3JAX OTAENBHBIX BUAOB (Tabmmma XXXI)
BU/(HO, YTO B OOJIBIINHCTBE CJIyUaeB OHU ABJISIOTCA TAKYKE OCHOBHBIMU MATEPUAJIAMH,
YTO YKA3bIBAET HA CXOJICTBO B IIOA00OpE CTPOHMTENHHOINO MATECPHUAia Y HCCIIEIOBaHHON
rpynnsl OTun. HecmoTpst Ha HexoTOpoe pasiuupe B CTPYKTYpPE M CIIOHMCTOM CTPOCHHU
rHE3 OTAEJLHBIX BHJIOB, MOYKHO KOHCTATHPOBATH HEKOTOPBIA OOLIMI CTEPEOTHI UX
crpoenusi. IlepBUUHBIM siBiAercs, mo Bcell BEpPOATHOCTH, TPEXCIONHOE CTPOCHHE,
TO ecTh 00JIMIOBKA (HAPYIKHBIHA CTPOIT), TVIMHKCTBIN (MJIH BETBUCTBINA CJION) M ITOJCTHIIKA.
TiuaucToro ciost He o0HAPYIKEHO TOJBKO B HE3J2X COMKY, 4 BETBHCIOLO HET Y TAJIKH
u kxegpopru. B Tabmune XXVIII moxasanbl pasuumbl B BEJIMUMHAX THESM OTHEIBHBIX
BUIOB. Bce oHE OTUETIIMBO OTJIMYAIOTCA APYT OT APyra, ¥ J@Ke B CIydae BHYTPEHHETO
ouamerpa U IUIyOuMHBI, KOTOPBIE IPOSABIIIIOT HAMMEHBIIYIO M3MEHUMBOCTH, HE IIPEN-
CTABJISIIOT JIOCTATOUHBIX KpuTepueB [ muddepennmanuy THE3 OTAEIBHBIX BHIOB.
JUI7  BOSMOYKHOCTH  OIPEICICHUST OCTABJICHHBIX I'HESJ COCTABJIEH OIpeIeIUTElIb,
OCHOBAHHBIM Ha CYILECTBEHHBIX M XAPAKTEPHDLIX (IPU3HAKAX CTPOEHMs THES, a TAIOKe
COCTaBe CTPOMTENIBHOrO Marepuana (crp. 645).

It opuenTHpOBKM B OOIICH CXEME ¥ CXOJCTBE CTPOECHMS THESM, B Ipesesiax ce-
meitcrBa Corvidae, cHenaHo, Ha OCHOBAHHU JIATEPAaTyphbl, CPABHEHME OXBATHIBAIOIECE
JAHHBIE IO CTPOGHMIO THESN JanbHekmmx 29 BumoB u3 11 pomos: Gymmorhinus, Cy-
anocitta, Aphelocoma, Cyanocorax, Garrulus, Perisoreus, Cyanopica, Podoces,
Nucifraga, Pyrrhocoraz, a tawxe Corvus. B3saB BO BHEMaHNE CXeMy CTpOEHUsT THE3/A,

6%
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KaK KPUTCPUN CTENEHU DOJCTBA, MOYKHO ITOJIBECTH CIJICHYIOUME TPE/ITOJIOMKEHUA U 3a-
KJTIOUEHYS |

1. Cpemu meppuuneix Corvidee pasBUINCh [Ba THNA crpoenust ruésm. IIpusnaxom
OIHOrO THIIA FABJISETCS HAIWYME [JIMHUCTOIO CJIOF, @ BTOPOIO — €r0 OTCYTCTBHE.

2. Poawl Gymnorhinus, Aphelocoma, Cyanocorax v Garrulus odpasyror oTuETIUBO
000COOJICHHYIO IPYIILY, KOTOPAas XapakTePH3YETCsd, MEMIY MPOUYMM, OTCYTCTBHEM IJIU-
HUCTOI'O CJIOSI B MX THE3NAX.

3. I'mésna Buma Lalocitia lidthi, sacuurbiBaemoro x pony Garrulus, ordérimBo
OTJIMYAFOTCSI OT CXEMB! CTPOCHHSI XapaKTEPHOH IJIA 9TOI0 POJA M IPYIMILI, U HABSISHI-
BAaIOT, CKOpee BCero, K ruésmam popa Cyanocitia, KOTOPBIH HMEET CHILHO DPA3BUTHIH
TJIMHUCTBIN CIIOMN. :

4. Crepmyromeil Tpynmoi poxoB umMeroiieid oOIuil njiay CTpoeHusl FHES SIBJISIOTCS
Perisoreus, Podoces u Nucifraga. OHu HaBA3BIBAIOT B OOJIBLION CTENEHU K ITEPBUUHOK
IPYIIIe COEK, KOTOPBhIE HE HMMEIOT B CBOMX THE3JAX IJIMHKCTOIO CIIOS.

5. Crpoenne ruésn pomos Cyanopica, Cyanocitta wn Pica MOACKA3BIBAET HA HX
OOLIYIO JIMHUIO PA3BUTUA.

6. Poger Pyrrhocoraxr u Corvus CcOCTaBISIIOT OTJEJIBHBIC, CHENUATIM3HPOBAHHDBIE
CPYINBl M HET OTYETIIMBBIX CBA3EH MEKIY HUMU M BBIIIC YIOMIHYTBIMH TDYIIIAMHE.






Plate XXXVIII

Phot. 1. The nest of a Jay Garrulus glandarius on a young pine. Site corresponding to type
Bl in Fig. 2. (Phot. W. Puchalski)

Phot. 2. The nest of a Jay Garrulus glandarius placed at the top of a ladder leaning against
the wall of a hunting-box. (Phot. B. Sovi’s)
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Plate XXXIX

Phot. 3. The nest of a Jay Garrulus glandarius. Differences in thickness of the lining material
(rootlets) the marginal region and between the bottom of the nest cup are visible.
(Phot. M. Partyka)

Phot. 4. The nest of a Magpie Pica pica in the top croteh of a young birch. Site corresponding
to type B2 in Fig. 2. (Phot. Author)
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Plate XL

Phot. 5. The nest of a Magpie Pica pica in the fork of a bough with its protective cupola,
Site corresponding to type D in Fig. 2. (Phot. Author)

Phot. 6. The nest of a Magpie Pica pica. The photograph shows the clay layer, which forms
a typical roll at the nest edge, and the lining of fine rootlets. (Phot. Author)
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Plate XILI

Phot. 7. The breeding biotope of the Nutcracker Nucifraga caryocatactes in the Niski Beskid
region. The arrow indicates the site of the nest. (Phot. Author)

Phot. 8. The nest of a Nuteracker Nucifaraga caryocatactes placed on the branches of a young
fir. Site corresponding to type Bl in Fig. 2. (Phot. Author)
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Plate XILII

Phot. 9. The nest of a Nuteracker Nucifraga caryocatactes isolated from its natural habitat.
A large amount of bast is visible in the lining. (Phot. Author)

Phot. 10. Two common nest sites of the Jackdaw Corvus monedula: a breeding box and a shal-
low tree-hole. (Phot. Author)
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Plate XLIII

Phot. 11. The nest of a Jackdaw Corvus monedula placed in the hollow trunk of a poplar.
The enormous amount of material that forms the base of the nest is noteworthy.

(Phot. Author)
Phot. 12. The nest of a Jackdaw Corvus monedula in the attic of a church. Site corresponsd

to type M in Fig. 2. (Phot. Author)



Acta Zoologica Cracoviensia, v. XVIII

s

& “ﬁ‘

Phot. 11

i

A. Kulezyeki

Plate XLIII



Plate XLIV

Phot. 13. A colony of Rooks Corvus frugilequs. Different types of nest sites are visible. (Phot.
Author)

Phot. 14. The nest of a Rook Corvus frugilegus showing the commonest type of site of this
species, i. e., type D in Fig. 2. (Phot. W. Puchalski)
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Plate XLV

Phot. 15. The nest of a Crow Corvus corone in the typical breeding biotope of this species.
Site corresponds to type Al in Fig. 2. (Phot. Author)
Phot. 16. The nest of a Crow Corvus corone placed on the branches of a pine. Site corresponds

to type Bl in Fig. 2. (Phot. Author)



Plate XLV

Acta Zoologica Cracoviensia, v. XVIII

. 15

Phot

. 16

Phot

A. Kulezycki



Plate XLVI

Phot. 17. The nest of a Raven Corvus corax in the typical breeding biotope of this species*

(Phot. Author)
Phot. 18. The nest of a Raven Corvus coraz placed in the top fork of an oak bough. Site corres-

ponds to type Al in Fig. 2. (Phot. M. Partyka)
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