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Abstract. The dynamics of nesting of a colony studied from the year of its origin (1969)
to the spring of 1975 is presented. The rate of natural decay of its nests and also four phases of
its rebuilding and development have been established. The full maintenance of the life cycle
of the colony depends to a great extent 1) on the interest some Rooks take in the nests in autumn
and winter and 2) on passive cooperation which forms a base for the drive that brings these
birds to the park. The influence of the climate on the breeding season is discussed and the effect
of the knocking-off of nests has been related to the hormonal state of the birds. Autumnal
knocking-off of nests is proposed as a more humane attempt to liquidate annoying colonies.
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I. INTRODUCTION

Naturalist are concerned with different aspects of life of Rooks, which
aspects might roughly. be grouped in three large divisions. They would like to
know, above all, what these birds do at different times of the day and in different,
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seasons of the year, e.g. what they eat and how they migrate. Investigators
are perhaps still more interested in all questions connected with nesting. Finally,
in order to understand the behaviour of these birds, they had to get an insight
into what happens in them. The earliest observations concerned breeding colonies
of Rooks, as the ones which are the most conspicuous. Censuses of Rooks were
made over large areas or in particular localities. Later, naturalists attempted
closely to determine the manner and conditions in which Rooks build their
nests and how they behave in the mating season and bring up their young.
These problems were related to their flights to roosting sites and, subsequently,
to migrations to winter quarters. It became necessary to pass from field obser-
vations to laboratory studies to establish in what the essence of the internal
regulation of these activities consists.

The present paper is designed to illustrate a full year’s relationships between
Rooks and one of the parks of Cracow,named Krakowski Park, and to present
the beginning and formation of a rookery in it during several consecutive years
(1969-—1975). Here special care was taken to record the time and rate of nest-
building and natural nest decay as accurately as possible. An attempt was
made to determine the share of wintering Rooks in the development of the
rookery and to estimate the approximate nest carrying capacity of the park
and some of its trees. The influence of the climate of the environment and,
within the Rooks themselves, that of neuro-endocrine and psychological factors,
which condition their behaviour to a considerable degree, are also discussed.

II. KRAKOWSKI PARK AND ROOKS FEEDING IN IT

Krakowski Park, in which observations were made is gituated at the boundary
between the old part and the newer districts of Cracow. Its surface area is about
five hectares and it is surrounded by areas densely built up with 4—6-stories
houses. There grow about 450 trees, exeluding shrubs, in this park, among which
the bireh and ash prevail (respectively, 111 and 99 trees). The maple, elm,
poplar and chestnut occur in considerably smaller numbers (respectively, 47,
31, 25 and 24 trees). The rest is made up of 10 other tree species. As regards
conifers, which are here represented mostly by distinctly younger specimens,
there are larches, spruces, yews and pines. The trees, exeept those at the border
of the park, grow wide apart. As there are only few shrubs and the lower bran-
ches of the trees are generally cut off up to a fairly large height, an observer
standing in the middle of the park can take in nearly the whole park area with
the eye. The Rooks, t00, can see passers-by pouring out food even from afar
and come flying to this place. A pond and a pool for children to paddle in provide
the Rooks with water and the birds make use of them especially in the early
morning. :

Rooks constantly utilize Krakowski Park for more than nine months in the
year, from the end of October to July. Here they feed for nearly five months,
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from November to March, and nest from March to June, naturally roosting
in the park in this period and returning to roost as late as July. Occasionally
they appear here also in subsequent months. The number of Rooks in the park
varied considerably in the years 1972—1974, which is illustrated by curves
given separately for feeding Rooks and for nesting ones (Figs. 1 and 2). The
graphs show also the maximum and minimum daily temperatures, snow cover,
days with heavy fog and numbers of nests. Twenty-six percent of the feeding
Rooks are members of the resident population of Poland, the rest being winter
visitors (Busse, 1963, 1969).
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Fig. 1. Number and Activity of Rooks in Krakowski Park in the Season 1972/73 relative to
snow cover and thermal conditions. A — days with different thickness of snow cover, B —
daily temperature (maximum and minimum), ¢ — number of Rooks feeding in the park; the
arrows indicate the days on which fog made it difficult for the Rooks to come to the park;
the open circle at the end of the eurve in March represents the day on which the Rooks were for
the last time present at feeding; D — numbers of Rooks occupymw nest-sites from autumn to
February, from March onward — number of nesting Rooks; E — number of nests: from October
to Bebruary— decaying nests of last year, from March onw‘ud — nestbuilding mtenuptul
twice by knocking-off of nests (double arrows). The black circle in March, mdxcdtes the txme
when the Rooks begin to spend nights at the nests
1*
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Rooks are social birds, but they do not form very close flocks. Although
they roost together, while flying to their feeding grounds in cultivated fields
or meadows, they break up into larger or smaller groups, which alight separately
at different points of the route (GRODZINSKT, 1971). In October the Rooks begin
to feed also among the houses in sparsely built-up districts of the town. It was
not until the third decade of October that the first few specimens appeared in
the park, in spite of the fact that the route of their everyday flights to and from
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Fig. 2. Number and Activity of Rooks in Krakowski Park in the season 1973/1974. For expla-
nations see Fig. 1

the feeding grounds had led over it for several weeks. Here they found natural
food in large lawns. The number of Rooks feeding in the park increased rapidly
in November (Figs. 1 and 2) and during the last days of that month it reached
nearly 100 birds per day. The invasion of the park by Rooks in November
proceeded similarly in both years. It was conditioned by frosty weather or night
ground-frost, which reached 12° below zero in 1972. Frost made the Rooks change
their feeding grounds.
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Rooks feed on germinating seeds, young grass leaves and all species of animals
that occur on the surface of the ground and in the upper layers of soil, digging
them out with their beaks. Animals that come into question in November are
chiefly those of the upper 10—15-centimetre layer of soil; earthworms predomi-
nate among them and form up to 609, of this underground fauna. The members
of large lumbricid species go down their burrows to a depth of 2 m and at night
crawl out on to the surface of the ground in warm and damp weather. Earthworms
of small and medium-sized species feed in the upper soil layer, which they loosen
(ZAJONC, 1970). In England 390—524 earthworms per 1 sq. m, weighing 52—120g,
were found in the upper layers of alkali soil of grassland (BUrRGES and RAw,
1971). A similar situation occurs in. Krakowskie Blonia (the nearest grassland):
450—5b00 earthworms per 1 sq. m in the 20-centimetre soil layer (SKOCZER,
in prep.). Several authors confirm the opinion that earthworms, beside insects,
prevail in the diet of Rooks in some seasons of the year (LoCKIE, 1955; MARSHALL
and CooMmBs, 1957; VERTSE, 1943; Voous, 1962). In cases in which no earthworms
are found in Rooks’ stomachs, this fact may be attributed to their extremely
quick digestion of food. Only a few remains are left from cockchafers an hour
after their being eaten up and the remains of a mouse disappear in two hours
(RORIG, 1903). Rooks feed readily in areas which are sufficiently damp and note
very densely overgrown by vegetation (PINoWsKI, 1959), but the cooling of the
earth causes the earthworms to withdraw deeper and the freezing of its super-
ficial layer makes it impossible for Rooks to reach them with the beak. This
is why then these birds move to the close neighbourhood of houses and feed
on garbage. It is well-known that Rooks readily shift over from vegetable diet
to animal food (OSMOLOVSKAYA, 1972) or to feeding in refuse dumps. In Krakow-
ski Park a layer of newly fallen leaves provided favourable microclimate for
soil animals. The Rooks took advantage of this and assiduously turned over
the leaves with their beaks in search of them. At the same time passers-by
intensified the feeding of birds residing in the park, by which the Rooks benefited,
too.

When however the surface of the ground froze and was covered with snow,
the Rooks perched watehful upon the lower branches of the trees, ready to fly
off in an appropriate direction the moment they saw someone pouring out food.
In less than a minute 20—30 birds gathered at the available food. In addition
to temperature, snow cover was another factor decisive of the number of Rooks
feeding in the park.

A thick snow layer covered the park in December 1973, whereas the December
of the previous year was practically snowless and less frosty. The number of
Rooks approximated 90 specimens in snowless December and exceeded 120
in 1973. In January, with lasting frosty weather and similarly lasting snow cover,
the number of Rooks was somewhat larger in 1974. Persisting weak night frost,
high daily temperatures and lack of snow cover in February 1974 were respon-
sible for the fact that there were fewer Rooks than in the previous year (Figs. 1
and 2).
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. The Rooks that fed but not nested in the park left it in March. This fell
on March 16 in 1973 and on March 11 in 1974 (p. 473). Their departure was has-
tened quite distinctly, which was probably due to warmer and snowless weather
in February and March 1974. The Rooks flew away from the park still earlier
in 1975, i.e. on March 2, which should be referred to the exceptionally mild
winter of that year. '

In winter the Rooks utilized Krakowski Park not only as a feeding area but
also as a rallying or resting place in their everyday flights from the roosting
site situated east of Oracow (GRODZINSKI, 1971) to the feeding grounds. Generally
speaking, the flights proceeded in a similar way in different years and months.
There were differences in the timing of the flights by a wateh and in the number
of birds participating in them. The calls of the first Jackdaws flying over the
park were heard at twilight early in the morning, at least half an hour before
sunrise. A few minutes later they began to alight on different trees. A hundred
or more birds gathered in this way in the park. Groups of Rooks appeared togeth-
er with the last Jackdaws and they alighted on trees with and without nests
in numbers congiderably exceeding a hundred. It should be mentioned that
most Rooks and Jackdaws flew over the park without stopping in it. A few
minutes before sunrise most Jackdaws flew off westwards, soon followed by
some-of the Rooks. Only the members of the normal population of the park,
or 120 birds; remained (observation on December 21, 1973).

The Rooks usually came very regularly from the roosting site, 14 km away,
but fog and blizzards might cause remarkable disturbances. Table I illustrates
such disturbances caused by fog. The numbers of the Rooks present in the park
in the morning preceding or following a foggy day indicate that at the most
about 509, of the birds got to the park on foggy days, but there were also days
with 209, of the Rooks or, practically, without them. A blizzard (e.g. on De-
cember 7, 1973), like fog, had an effect on the arrivals of the Rooks in the patk.
These phenomena should be associated with the density of fog and the time of
its enveloping the park and the whole Cracow trough. The birds circled in the
fog or perhaps they only flew over the park, crowing loudly. If the fog cleared
early enough, a more or less normal number of birds appeared in the park about
midday. : '

The winter weather conditions determine the moving of Rooks from fields
to the town and so also to Krakowski Park. Their great density in the 5-hectare
area of the park is however dependent exclusively on the feeding of birds by
people. T emphasized this in my previous paper (GRODZINSKI, 1971), while com-
paring the numbers of these birds in Krakowski Park and in Dr Jordan Park,
situated not far from it, in which the birds were not fed. Similar conditions
prevailed in these parks in the years 1972—1974. The numbers of Rooks in Jor-
dan Park were always lower and did not excead 309, of those in Krakowski Park.
- Passers-by traditionally feed Pigeons, Ring-doves and Sparrows in Krakowski
Park with varied intensity all the year round. When the first Jackdaws and Rooks
appear in the park, they feed feverishly in large lawns. Soon however they learn
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Table I

Effect of Fog on the Morning Arrivals of Rooks in the Park. The numbers of Rooks observed
in the park in the morning on foggy days are compared with those on the nearest, preceding
or following, fine days. On 7 December 1973 a heavy blizzard had as similar effect to that of

fog
No. of Rooks
Date —_— -
on foggy days | on nearest fine days
5 Dec. b 89
SR w13 Dec. 19 90
E o 21 Dec 1 64
Z < 26 Jan. 71 142
5 March 59 104
G 12 Dec. 60 116
= 6 Jan. 2 110
ks 29 Jan. 26 121
i 23 Feb. 1 25 195

to make use of the food offered by people. In winter, with the passage of time
there is more and more food strewn under trees and placed on bird-tables.
The Rooks sit on tree branches low above the ground on the watch for it and
at once fly together where it is available. They drive the Pigeons and Jackdaws
away {rom the food. As they are too big to get on to the bird-tables, they stay
under them waiting for the pieces strewn by the feeding Jackdaws. The Rooks
pull papers out of the park-tidies and tear them up in search of something to eat.
They generally drink water from the paddling-pools and puddles. When water
is frozen, they break off pieces of thin ice and swallow them, they also content
themselves with iced snow.

The wintering Rooks were easily conditioned to a number of activities connec-
ted with feeding constantly at the same place(p.472). Owing to this it was possible
to determine exactly on which day the wintering Rooks appeared to feed for
the last time and to find that they leave the park in a large group. The ones
which remain build nests; they feed out of the park. In search of food they fly
southwards to Blonia, 2—3 km away, but chiefly to the west to the meadows
and cultivated fields at a distance of 4—6 km.

ITI. PREPARATION OF ROOKS FOR MATING SEASON

The nests built by Rooks in Krakowski Park do not generally persist through-
out the year. After the breeding season their number decreases gradually, being
reduced to several nests or even none at all in February. It may thus be assumed
that the Rooks set up their colony anew every year. The very process of building
is preceded by a surprisingly long period in which the birds get psychologically
ready for it.



In the first days of November in 1972, 1973 and 1974, hardly a few days
after the Rooks had come to the park as to their feeding area, some of them
began to show signs of sexual behaviour. This was autumn display, which con-
sisted in that single birds crowed in a low voice for a fairly long time, while
perching on a tree branch. Simultaneously with the utterance of these calls,
the Rooks rocked their bodies to and fro, spread their tails and held out the
humeral part of their wings slightly apart from the trunk (BLume, 1967). Such
display abated considerably in the period from the second decade of December
to the third decade of January. Towards the end of January and, especially,
in February it increased in intensity, at any rate it became much commoner
than it was in the autumn. In this period, displaying in pairs on the ground or
in a tree, the birds seized each other by the beak and the males fed the females
or only pretended to (TEMBROCK, 1954). During the autumn display it came
only exceptionally to such close approaches.

As early as mid-November, and so 10—14 days after the commencement
of display in the park, a few birds began to take interest in the nests. Everyday
in the morning a few to more than ten birds appeared in the trees with nests.
Starting from mwid-January throughout February the number of these Rooks
increased slowly (Figs. 1 and 2). They might be single birds but pairs predomina-
ted. Thegse last ag if tried if they fitted in the nest, that is one of the birds came
on to the nest and settled as if to incubate the eggs, while the other stayed
quietly on a branch beside. The single birds displayed or showed interest in
what the other Rooks were doing in the nests.

It is in March that common nest-building begins. In this connection two
questions arise: 1. when do Rooks begin to spend the nights by their nests and 2.
what proportion of the nest-building birds do the birds wintering in the park
form and what proportion the birds returning from their winter quarters?

It was possible to distinguish the Reoks wintering in the park either by mar-
king them in colours or by differences in their behaviour. For technical reasons
catching and marking Rooks was impracticable. However, they let themselves
readily be conditioned to the way of feeding. The trained bhehaviour became
a distinetive feature under definite conditions. During the autumn and winter
the Rooks received bread cut into small pieces regularly at the same place and
at the same time. For this purpose I established the following procedure of feeding.
I went off the park path 25 steps towards a big tree (Fig. 4:12). Then 1—3
nearest Rooks flew over to the lowest branches of this tree. When I began to
pour pieces of bread out of a nylon bag, always in the same manner, the Rooks
came flying from all sides and alighted close by on the ground and in the tree.
My return on to the path was a signal for the Roolks to snatch the pieces of bread
ravenously. Having eaten up everything, 20—30 birds, forming a wide front,
marched towards the path, where I was waiting for them. When they stopped
at a distance of a few steps, I spilt the rest of bread. They had been waiting for
it without unrest and, if the distance between us was sufficiently great, ate the
bread quickly. However, the replacomont of bread with sust or the offering o
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food in the company of another person caused disturbances in the Rooks’
trained behaviour.

In the very rainy and warm December of 1974 there were 50—60 Rooks in
the park, but not later than the day after the outset of a cold spell (—6.8 °C)
on December 13 their number rose to about 100. That day my attempt to feed
the Rooks was unsuccessful; they did not alight in the chosen tree before I started
spilling bread, were very tardy in beginning to eat and would not come near the
bench for the continuation of feeding. They were probably the birds which had
come in a close group from the proximity of the park and took possession of
its part so far loosely occupied by the Rooks which had been feeding there for
several weeks. After a few days they learnt to avail themselves of feeding carried
out in the way established previously.

In 1972/1973 and 1973/1974 I fed the Rooks everyday by the method des-
cribed. The observations made in March 1973 are presented in Table IT. The
numbers of Rooks perching in the trees with nests in the morning hours — prac-
tically, we are here, abcve all, corcerned with tree No. 2 — given in the left
part of the table, are important to the problem under study. The number of
these birds increases gradually from 16 to 40 and, excepting March 17, is higher
than might be judged from the number of nests. This means that not all the
pairs were busy building nests, but they rather occupied the site for the mnest.
Another important column — Feeding — gives the numbers of birds that came
flying to the bread offered. There were days when 50 birds came, but the days
with considerably smaller numbers predominated. Lastly, on 17 March the birds
did not appear at all.

In 1974 the moment of departure was grasped more exactly. Feeding had
proceeded according to the pattern established all through the winter up to
10 March inclusive. The next day (11 March) about 20 Rooks still came flying
to the bread and began to eat as usual. However, when an equally large group
of Rooks appeared with a big noise and alighted high up in a tree in the viecinity,
they flushed interrupting feeding and alighted near them in another tree. After
some time they flew away together with the newecomers. Apparently, the mood
connected with spring migration won and induced their departure. The next
day (12 March) none of the Rooks turned up for feeding. Their number in the
park had also decreased. It may be claimed on the basis of the behaviour of
‘the birds at feeding that in both seasons they were the ones which had been
feeding in the park all through the winter and not chance visitors.

The right part of Table IL. contains the evening observations which include
the period of sunset and show what the Rooks were doing in the park at that
time. A long time before sunset the birds, more than 100 in number, gathered
in the trees, chiefly those with nests. Most of the Rooks flew away in a flock
or two for roost to the east, probably to Leg, an hour before sunset. On 3 March
six Rooks remained in tree No. 2 and followed the flock half an hour later.
The next day there were 20 such birds delaying in departing, and six out of
them again stayed by the nests some time longer. On 5 March the last pair,
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Table II

Observations of Rooks in Krakowski Park from 2 to 17 March 1973. The left part of the table

gives the numbers of Rooks between 8 and 9 a. m.: a — present in park, b — perching in trees

with nests, ¢ — coming for feeding. The right side of the table shows how some Rooks delay

their evening departures and when they begin to spend nights in trees with nests; the number

of Rook pairs spending nights in the park grows unproportionally faster than does the number
of nests constructed

No. of Rooks - ivening departures No. ot Books
Date between 8 and o nZsts spending Sunset
9. a. m. ' collec- delayed night in park
a ] i C tive
2.03 84 16 33 6 11622 e —
3.03 125 16 50 6 1692 16%°: 6 Rooks —_ 172
4.03 88 16 18 7 1620 1728; 6 Rooks —
5.03 22 12 15 7 164 1745;: 2 Rooks —
(fog) :
6.03 106 20 50 8 16% — 22 1780
7.03 7l 32 22 10 — - 40
9.03 72 42 20 12 — _— 50
10.03 83 34 18 12 — — 50
12.03 99 35 30 13 — S 64
13.03 108 31 18 ide il = 60
14.03 127 35 16 13 = pls 70
15.03 118 37 18 14 E i 68 11746
16.03 90 40 15 18 — —_— 70
17.03 39 30 — 19 — — 70

which probably belonged to this six, left as late as more than ten minutes after
sunset. Finally, on 6 March the Rooks began to spend the night in the park
constantly, their number inereasing from 22 to 70, faster than did the number
of the nests.

The questions put forward above may be answered as follows: 1) A part of
the wintering Rooks troop away from the park at the same time, which seems
to be dependent to a certain extent on the weather. In 1973, after frosty and
snowy January and February, the departure oceurred on 16 March and in 1974,
in which January was mild and February snowless, on 11 March. 2) The other
wintering Rooks become attached to the trees with nests starting from Novem-
ber and perch in them everyday throughout the winter. They begin to stay
by the nests in the night in gradually increasing numbers. This markedly precedes
the departure of the rest of the wintering birds (by 10 days in 1973). 3) It is
difficult to determine how many nests are built by the wintering Rooks. If we
regarded the birds which remain for night as potential nest-builders, 12 Maxrch,
on which new Rooks arrived, might be thought to be a turning point. On that
day conspicuously more birds appeared in the park in the morning and also
distinetly more spent the night in it. About 60 Rooks might be regarded as win-
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tering and next responsible for building about 30 nests. Since before its destrue-
tion on 19 April the colony consisted of 59 nests, the Rooks that had come from
the south-west of Europe built a similar number of nests.

IV. NESTING DYNAMICS

In 1957 there was not yet a colony of Rooks in Krakowski Park (FERENS,
1957). I did not observe it there before the autumn of 1969, when the first two
nests appeared. The next year there were already 19 nests, their number ranging
from 60 to 70 in each of the following years (1970—1974; Fig. 3). After two years
of development the colony therefore attained a very stable size and numbered
12—13 nests per hectare of the park. The state of repair, number and distribution
of nests could be checked starting from autumn, when the trees began to lose
their leaves, to spring, when the lcavcs hide the nests again at the beginning of
May. In this period the nests underwent a partial or complete desctruction and
in the spring the Rcoks rebuilt them again.
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Fig. 3. The Fate of Nests in the Rookery in Five Consecutive Years (1970-—1974). The graphs

show the number of nests against the consecutive months of the year. The arrows indicate

the days on which most of the nests were knocked off. The horizontal lines with the figures

1—4 represent the phases of the development of the rookery: 1 — occupation of site for nest:

building, 2 — intense nest-building, 3 — low-rate nest-building, 4 — oceupation of peripheral
j nest-sites ‘hy birds belated in breeding
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Several years’ observation of the number of nests in the colony permits
us to form a general opinion on the extent and rate of decay of the nests in the
annual eycle. Table IIL. gives these observations arranged according to the years
and within years according to the months. Bach year the colony reached the
largest size towards the end of April, if it had not been reduced by the park-
keepers, who destroyed nests about the middle of that month. Very few of the
nests, several out of several tens, subsisted to mid-February in the next year,

Table III

Tate of Nests Which Made Up the Colony in 1970—1974. The nests decay in natural
way from October till February and are rebuilt by Rooks in March and April. The
parenthesized figures in the column »April” represent the maximum number of nests in
the colony before some of them had been knocked off. The other column of April data

gives the numbers of nests used by Rooks to breed in

\ Month 7 _ Bl

o anuary February Marech End of
\ April :

1— | 16— | 1— | 16— 4 30 Oct. | Nov. | Dec.

Year —15 | —31 | —15 | —28
1970 ? ? 9 2 0 4 — 18 ? ? ?
1971 % k] 9 8 6 15 (60) 38 28 % i)
1972 11 9 2 5 10 35 — 67 49 48 40
1973 30 20 12 6 7 30 (59) 21 17 15 8
1974 4 2 0 3 4 34 — b9 46 42 36

i.e. for less than ten months, and in 1974 none of them remained. The highest
losses fell in the months November-January. The intense building of new nests
and rebuilding of those few old ones that were preserved began in March.
Closer details concerning the natural decay of nests are given in Table IV,
which is based.on materials from the season 1974/1975. The knowledge of the
structure of the nest will facilitate the understanding of the process of its decay.
Branches gathered in two layers, thicker on the outside and thinner on the
ingide, form the wall of the nest or its cup. The lining of the ¢up consists of
plant shoots, leaves and moss. Between the wall and the lining there is a layer
composed of a compact mass of plant rootlets and mosses mixed with earth,
which cements and makes tight the layer of branches (Bussg, 1961; KuLczyokr,
1973). :
In the first, nearly six-month period, from May till October (Table IV), in
which the presence of leaves made exact observation impossible, 13 nests disap-
peared completely, or there remained 46 out of 59 nests and seven of them
were evidently damaged. The degree of damage was determined on the basis
of the appearance of the cup, i.e. how much of it had been left: a half, a third
or only a trace (1/5). The first signs of damage may be related to the final period
of rearing and feeding the young, their agility and body growth. Winds and rains
diminished the cohesion of nests, especially those which were poorly screened



Table IV

Analysis of Natural Decay of Nests in 1974/1975. The table ilustrates how the nests of the park colony decayed quantitatively and

qualitatively from October till March. The upper row of figures from 1 to 16 indicate the trees with nests, the situation and names

of which can be found in Fig. 4. The state of the nest-cup is represented by the following symbols: A — cup complete, B — half of cup

destroyed, C — a third of cup existing, D — remains of nest in the form of a bunch of sticks (1/5). The columns of symbols and the

figures referred to them illistrate the decaying of nests in particular trees. The right side of the table summarizes this process. In the

horizontal arrangement it gives the state of nests of the whole colony on a given day, vertically it shows how quickly the nests with
whole cups disappear, how the number of damaged nests fluctuates and at what rate the number of nests diminishes

| : : Trees or groups of trees Nests
Date . da-
Eeoil sl el e b el e
\
o l l | |
2004 AL oolEEAE g iAo A B A A oA A A 59 — 59
Sl A B e RSN L Tl e i N T i e
B—4 B9
C il 39 7 46
Tl A1 Ag e Ae gl AT D = g A s A A g
€3 B B—3 B—1 B
(2 31 12 43
oM G RN 6B = <A g o
B—4 01 B3 B B2
¢ 3 1 C% 23 19 42
13020 T e A4 DD b A DA
B 3 B9 B3 B B
¢t g ) 3 15 26 41
2112 — | A4| A4 — — e S e e A
B—2 | B—2 B—3 B 3
=6 3 Do 14 22 36
1975
04.01 | — | B—2 [ A1 | — — = B A R Dl
G0 B ¢ 7 G2
=il 10l D1 3 23 26
TofOIRE e 0 B[ e - = - Cetl ) At ] ey
B2 | C—1
B-5| DI il 2 20 22
gliolft B ) B = o el el e = B
Gl ¢ 3 ! D—3
e | S
o LD 18 18
B—1| C—2| — - = L - @1 = 0—1 — 12 19
¢ [ 3
s
0103 = -
Bl 3 - — - — G100 ) — | C—1
¢ = - 11 11
D] |

Z. Grodeiriski
Acta Zoologica Oracoviensia XXI|14



477

by a compact wall of leaves and branches or situated at the end of long horizon-
tal branches. Tt way be that the Rooks demolished one of the unfinished nests
to use its material for finishing another. Hence the losses in whole nests were
high in comparison with the number of damaged nests (13:7 )

In the sccond period of the season 1974/1975 extremely profuse rains in
November (74.3 mm against the mean from many years of 40 mm) and only
little less profuse in Dceember (55.4 mm against the mean from many years
of 34 mm — MERTA, 1974) completely destroyed the earth-plant layer, which
had stuck the twigs of the cup together. The Rooks themselves, ,trying if they
fitted” in the nests impaired by the lack of cement, deformed them still more.
Lastly, high winds, which cccurred several times in December, augmented the
destructicn. In November and December 20 nests disappeared completely and
out of the 39 undamaged cnes only three persisted in that state. Nearly two-
thirds of the danaged nests had the highest indices of destruction (1/3 and 1/5).
In the third pericd, in January and February, the destruction of nests progressed
quickly. The Rooks, which as early as February began to use material from some
nests to repair the others, also contributed to their destruction. At the end of
January there were still 18 damaged nests, of which only three with the index 1/2.
In mid-February there were only 12 nests and at the beginning of March the
birds began to build new nests and rebuild the existing nesteups (trees 2 and 11),
which was connected with the demolition of some other nests (tree 3).

As far as the persistence of nests is concerned, also the species of trees in
which they are placed seems to play a role. This may be its arrangement of
branches, which form a support for the nests, their elasticity, or perhaps the
suitable density of branches which together with leaves protect the nest against
winds and rains. In Krakowski Park the nests in ash-trees were the first and
quickest to disappear and the nests in birch-trees the last and slowest. In these
last trees the mests placed on the forks of the top branches, which grew o-
bliquely upwards (type A, of nesting-site according to KULczyokr, 1973), were
particularly persistent.

The rate of nest-building may be discussed on the basis of the situation in
1974 (Table'V).Inthat year nest-building began from the zeropoint and no human
interference disturbed its normal progress. Life in the colony in that year may
therefore be used as a model in discussing the observations from other seasons.

The remains of the last nest in the park, more accurately those in tree No. 2,
disappeared completely on 5 February. Nevertheless, the Rooks, 5—8 in number,
used to sit in that tree in the morning and towards the end of February they
set up three new nests there in the form of low frameworks consisting of some
dozen sticks each. These structures remained unchanged in shape for a week,
during the next week they were formed into nest-cups to become full-sized
nests on 12 March. Thus the building of the nest-cup from branches lasted 16—
17 days, whereas at the height of the nest-building season it takes only 1—2 days.
In tree No. 9 the last nest disappeared on 28 January and the beginning of a new
one was not observed until 14 March.
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Table V

Rate of Developement of Colony in 1974. Four successive phases of nest building in the colony
have been distinguished. They differ in their duration and in the quality of building

. No. of Formation of nests

Phases of nest-building in colony Duration |
days nests daily ‘ 9
1. Occupying of nesting-sites 24.02—13.03 : 18 4 0.22 7
2. Intense nest-building 14.03-—22.03 9 23 2.55 40
3. Slow nest-building 23.03—9.04 18 15 0.83 26

4. Oceupying of peripheral nesting-

gites 10.04—1.05 22 17 0.77 27
Total — 67 59 — 100

In Krakewski Park the Rooks began the nest-building season proper about
mid-March and continued it till 1 May inclusive. The whole season however
lasted 67 days and can be divided into four distinet phases. The first phase lasted
from the laying of the foundations of the first three nests discussed above up
to their more or less full completion. It might be called the phase of occcupying
the nesting-site. The next nine-day phase was that of intense nest-building,
concluded in the completion of 409, of the nests of the colony. The third phase
was characterized by a slow progress in the building of further nests, its continuity
being interrupted several times by the days on which no new nests were begun.
Finally, the fourth, longest phase belonged to the belated birds which started
building their nests in new trees in 13 cases and only in three cases beside the
nests already existing in the tree. For clarity the data given in the table do not
refer to the state of nests in a given phase, i.e. whether they had attained their
final appearance or were only in their initial stage; they only indicate the appear-
ance of a nest.

An equally complete run of observations was carried out in the season 1972/
1973 but it provided a somewhat different picture of the development of the
colony. This was due to two factors. Firstly, at the beginning of the autumn
there were 49 nests out of the 63 completed in April 1972. Secondly, the nests
were twice knocked off in the spring. During the winter the number of nests
decreaged considerably, in December to 40, in January to 20 in February to
6 nests. On 4 March a new nest was added and vigorous nestbuilding began.
On 19 March 17 nests were knocked off, 4 being left. Starting from that day
the number of nests increased rapidly up to the next knocking-off, which occurred
exactly one month later. Out of the 59 nests, 18 were left and 5 new ones were
built by the first days of May. This state of the colony (23) persisted. The second
blow given to the colony in the third decade of April was unluckily effective.

In the season 1970/1971 out of the 19 nests of the preceding year, 5 persisted
till 18 Mareh. Hasty nest-building was continued to 19 April, when the number
of nests in the colony reached 60. Twenty-two nests were left after the remaining
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ones had been knocked off. The Rooks partly made the losses up and the colony
reached the number of 40 nests in two weeks’ time.

The observations made in the season 1971/1972 are limited to the spring
season. From March to May the number of nests increased uneventfully up
to 65. It should be emphasized that the Rooks took three ready nests in tree
No. 1 to pieces (Fig. 4) and transferred them elsewhere.

The observations cencerning the season 1969/1970 are less complete. In
1969 there were only two nests, though they might have been more numerous
in the spring but had decayed completely by the autumn. Anyway, towards
the end of February 1970 the remains of two nests were present in two trees to
disappear at the beginning of March. Nest-building was started in the second
half of March and there were five nests in tree No. 1 and 14 nests in tree No. 2
in May.

The Rooks found building material for nests chiefly on the spot in the park.
They picked thick sticks from the ground but mostly broke them off from the
park trees or the trees growing by the neighbouring houses. Thin branches were
derived from birch and willow-trees in the park. Wisps of grass and roots with
earth attached to them were plucked out from the park lawns or brought in
beaks from beyond the park area. In building the nest, the birds sometimes
dropped both thick and thin branches. In the period of intense nest-building
new sticks appeared under tree No. 2 everyday but I did not see the Rooks
use them again.

In the breeding season egg shells, dead nestlings and food remains could
be found under the nests. The year 1972 was particularly suitable for these
observations, because the superficial layer of soil had been exchanged in the
whole park and thus the development of grass was considerably procrastinated,
leaving the ground brown with peat.

In 1972 I found eight egg shells with distinct remains of the vascularized
foetal envelopes under the trees. The first eggshells cccurred on 5 April, the last
ones on 24 April. The Rooks usually eat up the shells left after hatching ( YeATES,
1934), in our case the females must have thrown them out of the nests by chance.
If we multiply the number of nests by the average clutchsize, which is given
to be 4.4 eggs (OWEN, 1959), these shells will form less than 39, of the eggs
laid. Fifteen nestling Rooks, naked or only partly feathered, these last at the
most 25 days old according to the description given by the HeiNrorHs (1926),
were found under the nests from 21 April to 23 May. Between 24 April and 23
May I found remains of four young Jackdaws, one Swift and one Sparrow, and
a fragment of a Mole, which were lost food lying under the nests.

Naturally, at first Rooks feed their young in the nests, which is aceompanied
by a great din. In 1972 the first feeding of four young birds on tree-branches
out of the nest was seen on 24 May. Similar feedings were next continued in
different places of the park up to the third decade of June inclusive. But as
early as 2 June other families with 2 or 3 fledgelings used to perch on the roofs
of the neighbouring houses and feed them there. Gradually, more and more fami-
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lies flew farther and farther away from the park. At first they still returned for
the night to the proximity of the nests, but in July they only gathered there
and formed groups of more than ten to fly away to the roost in the town gardens
in the centre of the town (GRODZINSKI, 1971).

Adult Rooks begin moult in the first days of May. At the time I saw old
Rooks begin to lose their remiges, first from one wing. A few days later single
remiges and retrices could be found on the ground. The rate of moult is not very
high, for the large feathers take about 32 days to grow again (HEINROTH, 1926).
In consequence, Rooks with some of their remiges in both wings and retrices
missing can be seen in June and even in July. This however does not prevent
them from bringing plenty of food to the young.

V. NEST-CARRYING CAPACITY OF THE PARK
While examining the park for the number of nests, I noted when and in

which tree a nest had appeared or disappeared. Such examinations were carried
out every several days and from the beginning of February to May nearly every-

MICKIEWICZA AVE.

CZARNOWIEJSKA ST

Fig. 4. The Distribution of Trees with Rook Nests in Krakowski Park. The following designations
are used: a — dots for paths and small squares, b — parallel dashes for periodical water reser-
voirs, ¢ — a cross for the place of constant feeding of Rooks. Two broken lines divide the park
area into three zones: I, IT and IIT. A — tree with one nest, B — tree with two nests, C — tree
with three nests, D — tree with more than three nests, E — tree with nests built in spring 1975.
The figures mark single trees with nests or their groups. 1 — Populus tremula, 2 — Ulmus
§p., 3 — Betula sp., 4 — Ulmus sp., 5, 6, 7 — Frazinus, 8 — Populus nigra, 9 — Populus alba,
10, 11 — Betula sp., 12 — Ulmus sp., 13 — Aesculus, 14 — Fraxinus, 15 — Acer sp., 16 —
Praxinus, 17 — Ulmus sp., 18, 19 — Fraxinus
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day. They provided a basis for a map of the park (Fig. 4), on which the trees with
nests rccorded during the five-year observations were plotted, and for Table VI,
which gives a list of these trees and the numbers of nests placed in them in
particular years. They facilitate an insight into the spatial structure of the rookery
and its transformation. In four cases (Nos. 1, 3, 11 and 16) we are concerned with
clumps of several trees with nests, the erowns of which come close to each other.
The symbels of the trees are five kinds of circles indicating how many nests
cecurred in them at the same time. How many times the Rooks nested in parti-
cular trees is shown in Table VI, which also gives how many nests were placed
in a given tree or a group of trees in a given year. In the years in which the nests
were knocked off appropriate figures express maximum numbers of nests.

The Rocks’ favourite tree was the elm (No. 2), in which the rookery was ini-
tiated in 1969. There were 14—30 nests in this tree year in year out in spite of
the threefold knocking-off of them in two different years. Another tree in which
the Rooks built their nests, 7—11 in number, constantly but not before 1971
was poplar No. 9. These nests had deeayed and disappeared without a trace
at the latest by the end of January.

Special attention should be given to the group of poplars (No. 1) growing
at the very border of the park, close to the street. There was one nest there as
early as 1969 and in 1970 the number of nests increased to five, all of them built
in April. Three pairs nested there in the next year. Two pairs occupied two old
nests towards the end of February and they used two other nests for material
to repair them. The third pair did not appear before late April and built a new
nest. About mid-March 1972 the remains of these nests were used as building
material for nests in another place of the park. Thus, the Rooks did not nest
‘there in 1972 and 1973, and two pairs settled in that tree in 1974.

The history of nesting in poplar No. 8 was different. Eight pairs of Rooks
built their nests in it in 1971. They were all knceked off in the second half of
April and next three new nests were made. In the following year two pairs
nested in this tree and in 1973 two nests were under construction towards the
end cf April, but they were taken to pieces perhaps before they had been finished.
In May I could not see them for leaves and in October there was not a sign of
them left. In the next year (1974) no Rooks appeared in this tree, not even those
cecupying a nest-site.

A group of trees designated as No. 3 congsisted of some birches growing close
to each other. The number of trees occupied for nests fluctuated from 4 to 9 in
different years and the number of nests changed with them from 6 to 23. The
smallest number, found in 1974, may be referred to the fact that the strongest
tree, situated centrally and carrying up to five nests, had been broken by the
wind. The birds did not decide to set up their nests in the changed set of trees
before the beginning of April. The remaining trees of the rookery demand no
detailed comment.

During the five years of investigation Rooks nested in hardly 31 trees out of
the 450 growing in Krakowski Park, this number forming 6.8%, of the total.

2 — Acta Zoologica Cracoviensia XXI/14
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The nests occurred every year in one tree, four times in succession in three trees,
two or three times in nine trees, once in 18 trees. The species of the tree was
not deecisive of its attractiveness as a nest-site to the birds: there were nests
in 12 birches, 9 ashes, 3 elms, 4 poplars, 2 maples and 1 chestnut. In relation
to the number of trees of the given species growing in the park, the birches,
poplars, elms and ashes were only slightly more frequently chosen for nesting
(respectively, 10.8, 16.0, 9.7 and 9.19%,).

The number of nests in a tree depends on its size and crown shape. The breast
height circumference of the trees with nests was 470 ¢cm in No. 8, 390 ¢m in No. 2,
360 ¢m in No. 9 and 110—200 ¢m in the remaining trees. If the size of the crown
depends on the trunk diameter, its shape is as a rule a specific character. Elm
No. 2 has unquestionably the most imposing, regular and full crown. Conse-
quently, the birds built the most nests in it. Poplar No. 9 exceeds the other
trees in height, but its very elongate branches form a relatively small and thin
crown and the arrangement of its embranchments does not protect nests against
destruetion in winter. Poplar No. 8, lower than the preceding one, has a wider
but still less full erown. For unknown reasons this tree has lost its privilege of
bearing nests since 1972. The other trees with nests are considerably smaller
or have small crowns (No. 1). Many other trees in the park exceed them in size
but have not attracted any Rooks to nest in them so far.

The following conclusions may be drawn from the data presented: In the
course of six-year observations, including 1975, the number of nests in the rookery
in one year never exceeded 70. Two factors must certainly be excepted from the
responsibility for the restriction of this number: 1) the lack of convenient places
for nests and 2) the excessive density of nests. The points tried by Rooks as
nest-sites were much more numerous, as they reached 148 in 40 trees in those
years. This number is more than twice as large as the maximum number of nests
built in one season. Thus, many places tried as nest-sites were afterwards left
uncccupied. Neither does the excessive density restrict the size of a rookery.
On the contrary, Rooks as gregarious birds willingly build nests close to each
~other. In Krakowski Park, especially in the years 1974 and 1975, the nests were
accumulated mostly or almost exclusively in the northern part (Fig. 4, zone I),
whereas the other part, more or less equal in area, was nearly empty (Table VI).
The supposition arises that there were not enough Rooks in Cracow for colonizing
the park. If it could be shown that in Cracow there were no major annual flue-
tuations in the total number of nesting Rooks, that supposition might possibly
be regarded as well grounded. However, we have no such calculations at our
disposal so far.

In Krakowski Park the nests are not, as yet, such a great size as are some
nests of old rookeries, for here each nest is built anew every year and only a few
ones left from the preceding seasons are rebuilt. It never comes here to the build-
ing of new nests on the bases of the old ones (YEATES, 1934).

Man’s attempts to interfere directly with the life of the rookery only tempo-
rarily reduced the number of nesting birds. In the next breeding season similar
20
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numbers of Rooks turned up again in the nesting area. During the six-year
observations the rookery under study was destroyed four times with the. help
of implements of the Fire-Brigade in 1971, 1972 and 1975. The nests were knocked
off once in the sccond decade of March and three times in the sccond decade
of April (Fig. 3). The first intervention affected the sccond phase of formation
of the rookery and the remaining ones the fourth phase. The March knocking
off caused great losses (90 %, of nests) and disturbed the normal life of the eolony
for a day. However, the rebuilding and development of the rookery progressed
quickly and it again attained the state approximating the nmaximum one. On
the other hand, the April knceking off interrupted completely (1973, 1975) or
at least limited the further development of the nesting colony (1971).

The direct reaction of the birds to the knceking off of their nests is illustrated
by the observations from 19 March 1973. At 8 a.m. there were 21 nests in the
park, of which 18 in tree No. 2. Three hours later there were only three nests
left, one of them in tree No. 2. About 2 p.m. the Rooks, visibly excited, were sit-
ting on the roofs of the nearest two houses. Suddenly, a group of 14 birds flushed
with a big noise and cireling approached tree No. 2. They alighted in it for a mo-
ment and again returned to the roof. After a few minutes another group came
flying towards this tree, circled it many times and flew away. Such flights were
repeated several times. It was elear that the birds were cowed and irresolute,
whether or not to return to their destroyed nests. In the evening, just after
sunset (5.56 p.m.), 40—50 Rooks altogether perched in groups in their own tree
and in the neighbouring ones. They took wing loudly, circled, flew away and
returned again. After 20 minutes about 30 birds were perching unquietly in
tree No. 2 and a similar number in a neighbouring tree. Further pairs arrived
singly. Particular groups flushed continually from the trees and returned in
a little while. Uneasy voices and fluttering of wings could be heard.

The next morning (20 March) 32 Rooks bustled noisily in tree No. 2, there
were also some pairs in trees Nos. 9 and 3. At 2 p.m. the beginnings of four new
nests appeared beside the undestroyed old nest in the mwain tree and building
was continued to sunset. About 40 birds worked and so somewhat more than
the owners of the nests destroyed. In addition, about 15 birds settled in tree
No. 9. The next day (21 March) was a day of normal though hectic work at
nest-building. Thus, the birds would not be deterred by human interference.
It however happens that the Rooks of a destroyed colony move to its neighbour-
hood (Dyrecz, 1966).

I did not experience together with the Rooks the April day of destruction
of their nests nor a few following days in 1971 and 1973. At any rate, most of
the birds from the destroyed nests, if not all of them, left the rookery. In the
morning of 4 April 1975 40 nests were knccked off from 13 trees, mostly those
of the group including Nos. 11, 10, 1 and 4; 27 nests remained in 6 other trees.
At 2 and 4 p.m. the Rooks flew about their trees or alighted in them, particularly
numerously as regards trees No. 11. 16—22 birds, crowing little but frequently
flying about, gathered there. Their unrest and agility were however ineomparably
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smaller than they were, as described above, after the interference in March 1973.
After 5 p.m. 14 birds began to settle for the night in trees Nos. 11, four in No.
10 and two in No. 1. The next day (5 April) in the morning two birds appeared
in tree No. 4, four in No. 10 and eight in No. 11. Out of these last, a pair con-
structed a nest-base of several sticks. In the evening this was the only pair
perching at the partly built nest. No perching Rooks could be seen in the other
trees deprived of nests either in the evening or on the next days. On the other
hand, on 7 April the beginnings of a new nest appeared beside the almost ready
nest in tree No. 11. It may therefore be said that 38 or 39 pairs left their nesting
area.

The difference in hehaviour between the birds whose nests were knocked off
in March and those which lost them in April is due to the irreversible changes
ceeurring in the secretion of the pituitary gland at that time. It secretes FSH
(follicle stimulating hormone — LEHERMAN, 1959), which induces the ovary to pro-
duce eggs. Ovulation is released by the sight of a nest being built. When the
female incubates the eggs it warms them with the naked and strongly congested
skin of the ventral side of its body. The thermal and tactile stimuli coming from
them begin to act upon the pituitary. As the female incubates, the production
of FSH decreases gradually in favour of the secretion of prolactin, which controls
the care and rearing of the young (LEHRMAN, 1959). If the nest of a Rook is des-
troyed in the period in which the pituitary still produces sufficient amount of
FSH, there is a possibility for the bird to lay a new cluteh. But in the prolactin
stage the pituitary is unable to recover its previous stage.

In the case described from 1975 the pituitary glands of the Rooks must have
been in the stage of prolactin secretion, although it was only the beginning of
April. That was however a year of exceptionally mild winter and warm spring,
which accelerated the reproduction cycle. On 13 March in that year the rookery
already consisted of 41 nests. If we bear in mind that the embryonic development
lasts 18 days (NIETHAMMER, 1937), on the day when the nests were knocked off
(4 April) the young were about to hatch or they had already hatched. The state
of the pituitary gland of the females would correspond with LEHRMAN’S (1959)
fundamental prineciples. In the other four years (1971—1973) the pituitaries
may have attained the stage of prolactin secretion much later, because on 13
March the number of nests in the rookery ranged between 4 and 11.

VI. DISCUSSION
a. Flock Structure

All the observers agree that Rooks are very social birds. They constantly
live in a group, together set up breeding colonies of varying sizes, after rearing
the young join together to form flocks in the common roosts, from which they
fly off together to their feeding area. With all that the flocks of Rooks are not
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marked by a great compactness. Small groups separate from the flock on the
way to the feeding area and they stop at different places over the distance of
several kilometres. These groups scatter further in accordance with the field
conditions and individual specimens may forage 20—100 m apart. Compared
with Rooks, the groups of feeding Jackdaws are characterized by a much greater
compactness (PInowskiI, 1959).

The return to the rcest is not a repetition of the morning flight in an inverted
order. Above all, it lasts twice as long. The Rooks gather in small groups, which
on the way back stop in trees or in meadows and loudly call down the birds
flying over them. Some of these last stop, the other ones fly on. The groups,
incrcased in size, fly slowly to the pre-roosting place, which in summer is situated
in the Planty in the centre of the town and in winter at Tieg (GRODZINSKI, 1971).
The Rooks coming from an extensive area meet there and form a fleck of several
thousand. Above 10 minutes after sunset they move in 2—3 compact groups
to the trees used for roosting.

The pre-rcosting place at Leg is utilized also by birds which in the spring
migrate from their winter quarters to the east. On 16 February 1974 Rooks,
judging by the number, not only those of Cracow, had already gathered at T.eg;
some of them perched in trees of an abandoned orchard, the others in a ploughed
field and large wet meadows. About 4.40 p.m. a flock of Rooks came flying
very high from the west and after a few calls alighted in the rallying place.
In the same way two other flocks arrived at intervals of several minutes. At
4.55 a group of birds flushed and flew forming a 500-metre-wide band. towards
the Vistula. New groups, flushing in turns, joined the band. The departure
from the pre-roosting place, with tens of thousands of Rcoks and Jackdaws
taking part, lasted 10 minutes. Out of that crowd of birds, only two Magpies,
insensitive to the calls of the departing birds, remained in a tree of the orchard.
This proves that Rooks readily seek the company of their relatives. The sight
of birds on the ground signalized a place suitable for alighting and attracted
the Rooks which were flying over in the same way as feeding Rooks, suggesting
the abundance of foed, attracted the birds present in the neighbourhcod. PINOW-
SKI (1959) analysed this phenomenon and termed it ,passive cooperation”.
The same type of cooperation is the rally of birds in the commen pre-roosting
place.

The formation of any hierarchic organization in a flock of Rooks, whose
size may be almost unlimited, from several hundred to several thousand birds,
is out of the question. They are united, loosely, to be sure, by their sense of
sociability, which approves also of the presence of Jackdaws. The fleck consists
of weaker and stronger individuals; the stronger birds endeavour to deprive
the weaker ones of the food found by them, in which they are often successful.
Frequently, one or two stronger birds drive the weaker ones away from the food
spilt by passers-by; they treat Ring-doves and Pigeons in the same manner.
If a group of, say twenty Rooks perch in a tree and get ready to depart, one or
two birds give signals for flight first by calling then by flushing from the branch.
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The other birds or only some of them follow. If none of them takes wing, the
initiators of the departure circle the tree several times and usually alight in it
again. Rooks use vecal signals much more reticently than do Jackdaws, espe-
cially while feeding (PiNowsxkr, 1959).

The relations between adult birds of both sexes present themselves less
clearly and decidedly against their gregarious life than they do in Jackdaws.
These last form permanent pairs and always keep close to each other both during
rest and while feeding and even at the time of flight. On the contrary, it is hard
to tell which birds form a pair in the flock of Rooks, especially in autumn, and
if they form a pair at all, for they seek natural food either singly or, if in a group,
mostly at great distances from each other. Even in flight an indubitable pair
may be separated by a distance of 100—200 m, whereas the Jackdaws which
form a pair always remain in a close neighbourhood. Female Rooks always
copulate in the nest, not only before laying eggs but even in the hatching period.
Only 12 out of the 77 copulations observed from a hide were with their own
mates (MARSHALL and CooMBs, 1957). Promiscuity was observed also by YEATES
(1934).

bh. Plasticity of Behaviour

Rooks are characterized by their great plasticity of behaviour under changed
environmental conditions. It is well illustrated by their urbanization in Poland
in the last several tens of years. Omitting the causes and the course of this
phenomenon, I will only signal a few manifestations of plasticity. Rooks eat
everything that they can swallow, not excluding indigestible rubber and plastic
objects. They feed on vegetable and animal fcod, dead and alive, garbage and
carrion. They choose the sites for nesting according to criteria known only
to themselves, but when at Christchurch in New Zealand the trees, Hucalyptus
globulus, in which they had nested exclusively began to die out, they moved
to coniferous Pinus radiata about 1926 (Bury, 1957). Rooks build their nests
in trees at considerable heights, mostly between 14 and 25 m (KuLczyYckl,
1973), but in the steppe regions of Kazakhstan they content themselves with
dwarfish birches (GAVRILOV et al., 1968; RiaBov, 1970) or sallow shrubs (DE-
MENTIEV et al., 1954).

Owing to their plasticity Rooks occur in large areas of Eurasia and have
become, in dependence on climate, sedentary birds in some regions or birds
which come to breed in others, and in still other regions part of the birds behave
as residents and part as migrants. In winter when the weather conditions
prevailing in a given region make it impossible for the Rooks to acquire natural
food, they get over their shyness of people and crowd in areas inhabited by
them. At that time they learn readily and quickly to avail themselves of food
offered them even in a complicated way (p. 472). This is true of the whole group
of birds, in which however some individuals decide sooner to shorten the ,fleeing
distance” (STRAWIKSKI, 1971) and are quicker at retaining the circumstances
accompanying the offering of food.
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¢. Nest-building Period

In Rooks nest-building and egg-laying fall in the early spring, which is true
of sedentary spccimens living in south-west England (Cornwall — MARSHALL
and CoomBs, 1957), at Oxford (OwWEN, 1959), in Central Europe (Cracow) and
also between the rivers Volga and Ural in East. Europe (Furnmanovo — GAVRI-
LoV et al., 1968). On the cther hand, the Rooks acclimatized in New Zealand
about a hundred years ago shifted the breeding season to Avgust and September
(BUuLL, 1957), i.e. to the spring in that area. The mechanism of this phenomenon,
known as photoperiodism, consists in the action of the lenghtening of daytime
in the winter-spring transitional period. The action of sunrays reaches the pitui-
tary gland through the retina and hypothalamus and stimulates it to produce
gonadotropic hormones (LEHRMAN, 1959; MARSHALL, 1961; BERGER, 1961;
WELTY, 1963).

Within the period determined by photopericdism the exact time of nest-
building and egg-laying is to a great extent dependent also on climate (Fig. 5).
In southern England these activities fall mostly in March (MARSHALL and CoOMBS,
1957; YEATES, 1934), in southern Poland (Cracow) they last from mid-March
throughout April and at Furmanovo in the U.S.S.R. begin as late as the begin-
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Fig. 5. Modifying Effect of Climate on the Nesting Season of Rooks. According to the principle

of photoperiodism breeding should proceed in places situated close to 50° N latitude at the same

time. However, nest-building occurs in Cornwall in March owing to its oceanic climate and at

Furmanovo, in a continental climate, not before April. In Cracow with an intermediate climate
nest-building is continued throughout March and April

ning of April (GAVRILOV et al., 1968). All these very remote nesting areas lie
close to 50° N. latitude, that is, the day length increases at a similar rate in them.
However, England has an oceanic climate, the Volga-Ural region an extreme
continental climate, and Cracow an intermediate one.

Within these three climates there are annual fluctuations in weather, which
may accelerate or delay the outset of the mating season. The exact time of egg-
laying was noted for six years in the neighbourhood of Oxford. In the exception-
ally warm year 1957 the first eggs were laid 16 days earlier than in the coolest
year (OWEN, 1959). In Krakowski Park the beginning of nest-huilding also
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underwent weather-induced fluctuations. On 13 March the number of set-up
nests was 7 in 1971, 10 in 1972, 11 in 1973, 5 in 1974 and 42 in 1975. The year
1975 was marked by an exceptionally warm and fine prevernal period. Similarly,
in the year 1973, cooler and more snowy, the Rooks which were not interested
in nests disappeared 5 days later than in 1974. Migrations to breeding areas
are also connected with the state of gonads, as has been proved by ROWAN
(1931) by the example, among other birds, of Corvus brachydactylos, which in
North America is a tally of our Rook.

In Cracow the nest-building and egg-laying period of Rooks is fairly consi-
derably prolonged in comparison with this period in the other two regions. This
is due to the fact that in Cracow, to be sure, the wintering Rooks begin to build
nests at the beginning of March, but the birds which return successively from
winter quarters proceed to work later and draw it out through a great part of
April. The Rooks nesting in Cornwall are exclusively sedentary (MARSHALL
and CoomBs, 1957) and they do not come into contact with the continental
specimens at all. Rocks do not winter at Furmanovo. About mid-March they
return from their winter quarters, from the Caucasus and Black Sea region
and build their nests between 4 and 18 April (GAVRILOV et al., 1968). In the last
two cases we are concerned with uniform populations.

d. Display Period

Unlike most birds, Rooks go through the preparatory sexual stage twice,
once in the autumn, as if by way of experiment (MARSHALL, 1952) and for the
second time, definitively, towards the end of the winter. In Cornwall the seden-
tary Rooks appear at the nests early in the morning as early as July. In August
they begin to display. The display becomes more intense in September and Oc-
tober and is combined with the morning and evening visits to the nests. In the
next two months the sexual behaviour subsides to revive in January and, above
all, in February. Towards the end of February the birds begin to spend nights
at the nests and to bring branches for building (MARSHALL and CoomBs, 1957).
PorArir (1964) writes about autumnal (September-Getober) display in Schles-
wig-Holstein, where, too, we are concerned with a sedentary population.

Similar two seasons of preparations for nesting can also be distinguished
in Cracow, but here the periods of display do not coineide with those in Cornwall
and the intensity of autumnal display is considerably lower. Sporadic display
beging as late ag the biginning of November and increases in intensity towards
its end. It is chiefly limited to soliciting calls and simple movements of the trunk,
tail and wings. These signs wane clearly in December to reappear again, and
then to a considerably higher degree, 5—6 weeks later. Along with display some
Rooks begin to perch in most trees with nests, mainly at definite nests, as early
as November. They are also seen to ,be trying out if they fit in the nest”.

Both these preparatory sexual seasons correspond with the state of the
sexual glands. MARSHALL and CooMBS (1957) examined their size, appearance
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and histological structure in Rooks in the annual cycle. They found that in
September and October the interstitial cells of the testes went through a period
of secretion of sexual hormones and 13.6 %, of males had bunches of ripe sperma-
tozoa in their seminal canals. The ovaries of about 25 %, of females had distinctly
enlarged follicles of ova, but it did not come to ovulation. After a few weeks
these processes were renewed and in March they attained a peak of activity
(spermatogenesis, ovulation) in all the specimens examined. By analogy, it
may be assumed that in Cracow the sexual hormones trigger sexual behaviour
in a similar way in the autumn and induce a limited gametogenesis. Probably,
they are also responsible for the interest a small percentage of the Rooks take
in the nests throughout the winter.

The spring display and the whole breeding season should be related to the
photoperiodism, whereas the factors releasing the autumnal preparatory sexual
behaviour lie rather in the sphere of speculation. It is supposed that in birds
the initiation of sexual rhythm is independent of external factors but only
reflects the internal physiological rhythm (MArsHALL and CoomBs, 1957).
BovuLLouGH (1945) writes about the Starlings residing in England, which have
their sexnal glands enlarged from September to November and form distinet
pairs within a flock. On the other hand, the continental Starlings wintering
in England do not attain this stage before the beginning of March, just before
their return to the continent. He thinks that English Starlings, Corvidae and
Tits are derived from the continental migrants which, attracted by the mild
insular climate, settled there and whose pituitary gland induces the autumnal
growth of the gonads.

Thus, it may be supposed that now the Polish Rooks split into two popula-
tions, a sedentary, some birds of which are capable of autumnal display, and
a migratory, displaying only in the spring. However, BERESZYNSKI’S (1974)
approach to this phenomenon is different. According to him, there are two
populations of Rooks, an urban and a non-urbanized. Only the urban Rooks
oceurred at the nests in the winter.

e. Significance of the Presence of Nests to Colony Development

The behaviour of the Rooks which perched at the nests in the winter of
1974 throws some light on the significance of nests to these birds in winter, for
when the last of the more than twenty nests existing there in May disappeared
at the beginning of February, the Rooks did not give up their watehing in the
tree. At the end of February, more than two weeks later, they built up the weak
beginnings of new nests and perched at them sedulously. It was only a week
later that they resumed work and continued building the nests. In this case
they were not intent on building up the whole nest, this was rather an action
symbolizing their ¢hoice of a tree and site for nesting. At any rate, the females
did not act under the influence of ovaries with ripe eggs. The interest that Rooks
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take in the mests starting from November is not caused by their complete
physiological readiness for breeding but rather indicates their need to ceeupy
a breeding territory.

Empty nests in trees attract some Rooks in the autumn and attach them
to a tree throughout the winter. Tt might be conjectured that these are Rooks
which occupied these nests in the spring and now return to them. However,
it will be safer to assume that the Rooks interested in nests are those whose
neurohorm:onal state has released the sexual rhythm section presented above.
They may include also winter newcomers. After all, these birds form less than
109 of the individuals feeding in the park under study.

In setting up a nest, individual or in a colony, the Rooks act under the in-
fluence of neurohormonal stimuli, which govern their very complicated though
automatized behaviour. At that, however, the birds retain a limited, to be sure,
capability of individual decision as regards their behaviour. This is well illustrated
by the instance of formation and development of the colony in Krakcwski Park.
This colony was initiated at two points at the opposite borders of the park.
One of them are lofty and slender poplars (No. 1), whereas the crown of the
other tree (elm No. 2) is globular in shape. The birds individually chose two
types of trees which differ diametrically from each other in appearance. The elm
(No. 2) became more attractive for these birds in the following years; they
built 14—30 nests in it each year. Its globular erown and the arrangement of
branches convenient for placing nests on them probably suited Rooks very well.
Two poplars No. 1 proved to be a less felicitous choice. Because of their shape
they had not enough room for a large number of nests; in addition, there must
have been something unfavourable about them, since in 1972 the Rooks took
to pieces three nests which had remained in them from the previous year and
they did not even try to ncst in these trecs in the next year. Nevertheless, they
built up their nests in them two years later, i.e. in 1974. This behaviour proves
that the Rcoks chose the nest-sites deliberately, but the criteria that they
tsed in seleeting them are unknown.

The development of the colony, from 1971 onward, must be referred to the
presence of nests in these first trees. The sight of the nests and clamours birds
bustling about at them in the leafless park attracted sociable Rooks flying over.
They alighted in the park and built their nests, chiefly on tree No. 2, which was
the primary site of nesting. In particular years the nests in this tree formed
40—509, of the colony. The birds also built nests permanently in other trees,
namely, in tree No. 9 and in the trees of group No. 3. When the central and
strongest tree of this group had perished in the winter of 1973, the number of
the nests in this group was reduced to somewhat more than one-quarter of the
previous number. Apparently, this group of trees had lost its attractiveness.

" The map of the park (Fig. 4) gives an idea of the distribution of the trees
in which Rooks had nests in different years. The distribution of nests in these
years is presented in Table VII. However, an appropriate combination of these two
different elements of information is necessary to show that during the several
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Table VII

Distribution of Nests in the Zones of the Park. The colony originated in the northern part
of the park (zone I). In the next years it rapidly grew in number in this zone and in the southern
zone (IIT) of the park. In the last two years the Rooks recolonized zone I and nearly completely
abandoned zone ITI. Intermediate zone II plays an important role in this process

Zone 1 Zone II Zone III

Year No. of No. of No. of
nests | trees nests | trees nests | trees

1970 19 2 - — — —
1971 28 4 —— — 35 8
1972 33 2 — o 34 12
1973 29 2 e — 32 10
1974 35 12 8 3 16 4
1975 65 18 1 1 3 2

years of study the Rooks at first scattered their nests in different parts of the
park and in the last two years accumulated them in its northern part.

For the purposes of these considerations I have divided the park, which
extends north and south, into three zones. The middle zone, IT, is a narrow strip
perpendicular to the long axis of the park and including tree group No. 16.
It separates the northern zone, I, from the southern one, ITI, which approximates
zone Iin area. Table VII shows how the number of nests and trees in which they
were placed changed in the six-year period of study (1970—1975). The rookery
in the park began in the northern zone (I), but as early as 1971 there were more
nests in the southern zone and twice as many trees in which they were situated.
In 1972 and 1973 the difference in the number of nests between these two zones
diminished distinctly, whereas the number of trees with nests increased in
the southern zone. The crucial year 1974 was characterized by the appearance
of eight nests in the middle zone (II), a decrease in the number of nests by a half
in the southern zone (ITI) and an increase in the northern zone (I). None-the-less
the rise in the number of trees with nests from 2 to 12 in zone I and the drop
from 10 to 4 in zone III are striking. This trend in changes reached its peak in
1975: 65 nests in zone T and only 4 in the other two, accompanied again by a mar-
ked increase in the number of trees with nests.

A close analysis of the relations in zone ITT throws some light at the mechanism
of changes in the rookery. Here we are, above all, concerned with tree No. 8.
In 1971 eight nests appeared at once in it and other four in trees Nos. 12 and 17 in
its neighbourhood. It should however be added that tree No. 8 grows in the
pavement at the edge of the park. In the next year there were only two nests
in this tree and one in either of two neighbouring trees (Nos. 18, 19). Thus the
number of nests was reduced both in the main tree and in the neighbouring
ones. The year 1973 still augmented this fall in the number of nests. The bases
of two nests were built up temporarily in the main tree and none at all in the
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neighbouring trees. In 1974 a large section of zone III, up to tree No. 9, was
without nests.

In birch group No. 3 the number of nests grew from 12 to 23 in 4 to 8 trees
in 1971—1973. In 1974, after the strongest tree had been destroyed, it was not
before the late spring that the Rooks built up six nests. In the next year there
were only three nests in two trees and they were the only nests in zone III,
because tree No. 9, carrying many nests (7—10) up to then, was not even visited
by the birds cccupying nest-sites early in the spring.

If in thege considerations we omit zone IT, as a transitional cne, zone I is
characterized by a conspicuous density of nest-sites in 1974 and 1975. The nests
were concentrated in the vieinity of elm No. 2 and at the other end of the park
rear trees Nos. 14 and 11. In these places the Rooks began to perch in the trees
with nests of the last year earlier than elsewhere and here they started to build
new nests. In another 2—3 weeks new pairs appeared and built further nests
in the same or neighbouring trees.

It is difficult to say what were the Rooks guided by when they colonized
zone 11I and reeolonized zone I. The abandonment of tree No. 8 and especially
No. 9 may be explained by the lack of Rooks building nests in the neighbourhood.
On the other hand, the Rooks busy building nests in zone I at that time uncon-
sciously attracted (passive cooperation) other birds which were seeking nest-sites.

The setting up of one, two or even three nests in a new tree does not settle
what will happen in it in the next year. In 1971—1973 there were seven such
trees, growing singly, in Krakowski Park and Rooks nested once again only
in one of them and only in the next year. Can therefore a single nest built outside
the existing rookeries give origin to a new rookery? In the last two years in
racow I observed two cases of single nesting, which disappeared completely
in the next year. Out of the other Polish towns BERESZYNSKI (1974) mentions
Poznan with two such cases, Lodz with seven and Lublin with three. In only
one of them, at Poznan, such a nest became the origin of a rookery, which after
ten years consisted of 37 nests. This suggests that the individual choice of a tree
for nesting may, but need not, attract another pair and ineline it to nest together.
The use of the same tree is rarely prolenged for the next year and the fixation
of nesting and the development into a big rookery belong to exceptions. In
addition to the sense of sociability and memory, some other reasons must be
decisive of the site of a nest, e.g. the possibility of placing the nest firmly and
the availability of building material. There is besides no certainty whether the
builder of the previous year appeared at the same place in the next year.

The formation of a rookery at Wroclaw may be used as an evidence that
Rooks of different generations find a region of the town to be suitable for inha-
bitation independently of each other. In 1919 a rookery arose in Plac Teatralny
and in 1943 in Podwale Swidnickie. In both cases the rookeries were immediately
liquidated by people. In 1945 there was not a trace of them. Since 1950 and 1951
the Rooks nested in both these places and for good at that (Szarskr, 1955;
SEMBRAT, 1955; PrZYBYEA and SzARSKI, 1957). SzARSKI (1955) emphasizes
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the attractive effect of the nesting Rooks upon the other ones wandering about
in the neighbourhood.

The period of nest-building is protracted for a fairly long time in Rooks,
because they start it in groups at various times. In a rookery in south-eastern
England the first series of nests arose about mid-March and the second in the
first week of April (YEATES, 1934). In a Warsaw rookery BUSSE (1962) distin-
guished three terms at which successive flocks of Rooks, which came flying at
fairly great intervals of time, enter upon building. After three years of further
observations Busse (1965) stated his opinions more precisely. He distinguished
four periods of development of a rookery: I — first nests, IT — rapid growth
in number, III — slow inerease in number, TV — slight fall in number. He
asceribed some nests, i.e. the first ones, to the wintering birds and the next
ones to the birds returning from winter quarters from the west. In Cracow it
was possible to distinguish similar four phases of development of the nesting
colony: T — occupation of the rookery, site I1 — intense nest-building, ITT —
slackened rate of building, IV — building by birds belated in the sexual cycle.
Presumably half of the nests belonged to the wintering Rooks, the rest to those
which had returned from winter quarters or to juvenile birds. If the delay of
the second, third and fourth phases is ascribed to the arrivals from winter
quarters, why some phases are also observed in the development of rookeries
in England? A deeper cause must underlie this phenomenon. Perhaps these
birds react differently, in a quantitative sense, to seasonal climatic stimuli
and the phenology of nesting might differentiate Rook populations.

f. Regulation of Rook Populations in Towns

Town inhabitants treat Rooks in a various way. In winter they feed them,
whereas in the breeding season regard them as a nuisance, whose uproar disturbs
peace and faeces make the utilization of park paths and benches difficult. Hence
the decision of knocking off the nests. If this is done in March, it is followed by
the immediate restitution of the rookery. However, the same procedure carried
out in April, when its victims are nests tegether with nestlings, destroys the
terminal phase of reproduction in a drastic and irreversible way. However,
it does not, for the most part, prevent the restoration of the rookery in the next
year. If therefore the decision of liquidation of a rookery has been made, the
attempt to remove the nests should be made in the autumn, after the trees have
shed their leaves.

In the light of observations presented in this paper, empty nests attract
their future users as early as November and attach them to the rookery for ever.
There are only few such birds ready to wateh at the nest-site, but they suffice
to attract other Rooks seeking nest-sites by their presence and bustling near the
nests in the spring. This happens on the principle of ,passive cooperation”
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according to PINOWSKI’S (1959) terminology. The removal of the nests in’the
autumn will therefore destroy this link in the full-year cycle of rookery life and
will be more humane at that.

Translated into English Department of Comparative
by Jerzy ZAwWADIKI Anatomy,
» Jagiellonian University,
Krupnicza 50
30-060 Krakéw, Poland
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STRESZCZENIE

Park Krakowski zajmuje powierzchnie okoto 5 ha, otoczong zwartg zabudowsa
kilkupietrowych doméw. Gawrony zerujg w nim przez pieé miesiecy jesienno-
zimowych, od marca gniezdzg sie do czerwea, a w lipeu tylko nocujg w drobnych
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grupach. O liczebnosci zerujaeych gawronow decyduja warunki klimatyczne —
mrozy, $niegi (Rye. 1, 2), ewentualnie mgla (Tabela I), a takze dokarmianie
przez ludzi. Liczba obecnyeh gawronéw rofnie w pazdzierniku i listopadzie
stopniowo i z wolna. Zerujace gawrony znikajy natomiast kolo pctowy marca
w duzej grupie, jak to wynika z obserwacji nad osobnikami, ktére zostaly uwa-
runkowane na okre§lony sposob dokarmiania (Tabela II).

(Ozesé gawronow zdradza od jesieni objawy pleiowego pobudzenia; pojedyreze
osobniki tokuja w charakterystyezny sposéb siedzae na drzewach, lub pary
chwytaja sie za dzioby, wzglednie karmig nawzajem. Z koncem grudnia slabng
te zapedy, z tym ze w drugiej polowie styeznia zaczynaja sie wzmagac. Gawrony
mogg tokowaé zatem dwa razy w roku. Okolo 109, ptakéw zerujacych w Parku
zaczyna juz od polowy listopada interesowaé sie gniazdami siadajac obok
nich lub w nich. Odwiedziny te przewazaja w godzinach porannych i powtarzaja
sie bez przerwy przez calyg zime. Od pocezatku marea rognie liczba takich gawro-
noéw w tempie przyspieszonym, przy czym niektére prébuja przej$é na nocowanie
przy gniazdach. Nocowanie rozpoczyna okres wzmozonego gromadzenia sie
na drzewach gniazdowych i budowy nowych gniazd (Tabela IT, Rye. 1, 2, 3).
Gniazda kolonii parkowe] sg mniej wiecej w polowie dzietem ptakéw tu zimujg-
c¢ych i w polowie powracajacych z zimowiska.

Kolonia gawronow w Parku powstala w r. 1969, a od roku 1971 co wiosne
ptaki budowaly 60—70 gniazd. Gniazda te niszezaly od pazdziernika do lutego
w spos6b naturalny, na skutek niekorzystnych warunkéw klimatyeznyeh, jak
wiatry, deszeze, mrozy, a przede wszystkim $niegi (Tabele III, IV, Rye. 3).
W lutym spadala liczba szezatkowych gniazd do kilku sztuk, w jednym roku do
zera, a w najpomyflniejszym do 12. Mozna przyjaé, ze gawrony w Parku co
roku odbudowujg swojg koloni¢ od nowa. W wiosennym okresie budowlanym
kolonii mozna wyréznié cztery fazy: 1 — pierwsze zajmowanie miejsc pod gniazda,
2 — intensywne roboty budowlane (powstaje 409, gniazd), 3 — powolne tempo
budowlane i 4 — zajmowanie peryferyjnych lokacji przez ptaki z opéznionym
cyklem rozrodu (Tabela V, Ryec. 1, 2, 3).

Na terenie Parku gawrony zalozyly w ciggu siedmiu sezonéw, liczac w to
takze wiosne r. 1975, na drzewach spofréd 450 rosngeyeh (Tabela 6, Rye. 4),
w sumie 148 gniazd. Liczba ta przewyzsza przeszlo dwukrotnie roczne zapotrze-
bowanie na punkty lokacyjne. Rozklad gniazd na poszezegélnych drzewach
byt bardzo nieréwny (od 1—30 sztulk, Tabela VI), niezalezny od gatunku drzew,
lecz od rozmiaréw i uksztattowania ich korony. Zaznaczajg sie takze wyrazne
fluktuacje w zageszezeniu gniazd w réznych okolicach Parku (Tabela VII,
Rye. 4). Kolonizowanie zaczelo si¢ od strefy ,,I” w pélmocnej czeéei Parku, ale
juz od r. 1971—1973 wiecej niz polowa gniazd znalazla sie w potudniowej czesci
Parku w strefie ,,ITI”. W nastepnym roku zaczela sie rekolonizacja strefy ,1”,
wiazaca sie z powstaniem strefy posredniej ,,T1”. Ten ostatni kierunek zmian do-
prowadzit w r. 1975 do prawie catkowitego opuszezenie strefy ,TI1” i ,II7.
Wigze sie to prawdopodobnie z tym, ze wiecej gniazd przetrwalo zime w strefie
»1” niz w obu pozostalych (Tabela IV, Rye. 4).

3 — Acta Zoologica Cracoviensia XXI/14
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Fotoperiodyzm wyznacza czas pory godowej gawronéw na poczatek wiosny;
gawrony aklimatyzowane w Nowej Zelandii przesunely czas godéw o p6t roku
do okresu tamtejsze] wiosny (BurL, 1957). Dokladny termin budowania gniazd
w okolicach lezacych w sgsiedztwie 50° szerokos$ci geograficznej Europy waha
sie znacznie zaleznie od klimatu. Lokalne wahania klimatyczne moga jeszeze
przesungé¢ o kilka dni czas znoszenia pierwszych jaj (OWEN, 1959). Gawrony
osiadle w Kornwalii o lagodnym klimacie oceanieznym zajmuja sie tym w marcu
(MArsHALL i CoomBs, 1957), natomiast ptaki powracajace z zimowiska do Fur-
manowa o klimacie skrajnie kontynentalnym — dopiero w kwietniu (GAVRILOV
iin., 1968). W Krakowie o klimacie po§rednim pomiedzy obu poprzednimi budowa
gniazd ciagnie sig¢ przez marzee i kwiecien, poniewaz uczestniczg w niej gawrony
zimujgee i powracajgce z zimowiska. Pod wplywem skrajnych klimatéw powstaly
zatem w Europie dwie populacje gawronéw, jedna osiadlych, a druga odlatuja-
c¢ych na zime. W naszych warunkach klimatycznych populacja rozszezepia
sie .obecnie na grupe osiadlg i odlatujaca na zime.

W kolonii parkowej niszczono znaczng cze$é¢ gniazd gawronéw przez ich
zrzucanie, raz w marcu (r. 1973) i trzy razy w kwietniu (r. 1972, 1973, 1975).
Marcowe. straty. ptaki odbudowaty natychmiast, kwietniowe natomiast tylko
w minimalnym stopniu (Rye. 3). Réznice w skutkach tych ingerencji cztowieka
nalezy wigza¢ ze stanem neuro-hormonalnym samie, ktérych przysadki mézgowe
w kwietniu nie byly juz zdolne do produkeji hormonu FSH, wyzwalajacego
czynnofei jajnika (LEHRMAN, 1959). Niekompletne zrzucanie gniazd zamieszka-
nych przez gawrony nie zapobieglo-temu, ze w roku nastepnym kolonia si¢ odtwo-
rzyla. Zniszezenie pustych gniazd w listopadzie usuneloby wazne ogniwo w calo-
rocznym cyklu zycia kolonii; odpadloby blokowanie przez szereg miesiecy miejse
legowych. Na wiosne gawrony nie znecone widokiem gniazd i ptakéw zajetych
nimi prawdopodobnie ominetyby terytorium kolonii, albo zjawityby sie nielicznie
i W sp6Znionym terminie. Sg to bowiem ptaki, u ktéryeh ,bierna wspéipraca”
(PinowskI, 1959) odgrywa w Zyeiu spoleeznym podstawowg role.

PE3IOME

KpakoBcxuit mapk SaHUMAET IUIOMIAH OKOJIO 5 T2 M OKPYYKEH IUIOTHBIMU OCTPOKAMH
MHOTO9TaYKHBIX nomoB. ['paun nuraroTcs 34€Ch B TEUEHHE IISITH OCEHHE-3UMHBIX MECAIEB,
C MapTa II0 HIOHb FHE3MATCS, @ B MIOJIE JIALIb HOUYIOT MEJIKUMH MPYIIIaMH. O uncnennocru
NUTAIOUIMXCA Tpayell PelaioT KIMMATHYECKUE YCIOBUSA — MOPO3BI, CHEra (Pwr. 1, 2),
BepoaTHO Tyman (Tab. 1), a Taroxe JOKapMIMBAHHE HaceeHueM. YHUCICHHOCTS rpayeit
paCTé'f B OKTAGpE M HOAOPE IIOCTEIIEHHO M MEIVIEHHO. I'paun, nobhIBaroIme nuuy ucye-
3310T OKOJIO [TOJIOBUHBI MapTa B OOJIBIION I'PYINIE, KaK 3TO CJIeAyeT M3 HAOJIOAEHMH Hajl
0CO0SIMHU, Korrop_me GbUIM  OOYCIIOBJIEHBI  ONPEHETIEHHBIM - CIIOCOOOM  IOKAPMJIMBAHHS
(Ta6n. II).
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UYacrs rpauedl ¢ OCEHH NPOABJIAET IPUHAKH IIOJIOBOIO BO3BYKIEHMS; OTHEIbHbIC
0CO0M TOKYIOT CHJS HA JIEPEBBAX B XapAaKTEPHOH 03¢ WJIM MAPhI XBATAIOTCSA 32 KIIFOBBI
WJIM YK€ KOPMAT JPYr JApyra. B xomne jgexaOpsa 5To IOBeleHue cabHET, a BO BTOPOI
II0JIOBMHE SIHBAPsI yCHIMBAETCsI. Taum 06pa3oM rpaur MOIyT TOKOBAThH [IBA pasa B LOY.
Oxoso 10 °/, mrur, KOOBIBAIOIUX KOPM B IApKe y)Ke C HOJOBUHBI HOSI0psI HAuMHAEeT
MHTEPECOBATHCS MHE3AMU, CHJIsI OKOJIO I'HE3/[A MM B THE3/IE. DTO IPOUCXOJUT B YTPEHHIE
Yackl U IIOBTOPSIETCsT HENPEPBIBHO BCIO 3uMy. C IEPBBIX UUCE MApTa PACTET KOIUUECTBO
TAKUX IPAUCH C YBEIMUEHHOH CKOPOCTHIO, IPHUEM HEKOTOPbIE IPOOYIOT HOUEBATH ¥ CHE3-
na. Houwrer HaunHaeT NepUON, yCUIIEHHOI0 I'POMOYKIEHHSI HA IEPEBAX C THE3JAMH U II0C-
tpoiiku HOBBIX THESN (Tabmn. 1T, Pur. 1, 2, 3). T'uésaa napKoBOi KOJOHHAM HOUTH B 509/,
CHeJIaHbl SUMYIOIMMHA 3[ECh NTHIAMH, 2 OCTAJIbHBIE BO3BPAINAIOIUMUCS U3 3UMOBKH.

Kosonusa rpaueit B mapke o6paszoBanach B 1969 r., a ¢ 1971 r. Ka)Ka0ii BECHBI [ITHI[BI
crpomwty 60—70 ruésm. Ot IrHE3NA ¢ OKTAGPS 1O (heBpah ECTECTBEHHBIM CIOCOGOM
HOPTUIINCH B PE3yJIbTaTe HEOJIATONPUATHBIX KIIMMATHUECKHX yCIOBHIA TAKUX, KAK BETPHI,
AOXK[M, MOPO3BI, a Ipexxje Beero cuer (Tabum. IT1, IV, ®ur. 3). B derpare yHIUTOIKEH-
HBIX THES3JL OCTABAIOCH JIMLIB HECKOJIEKO, B OJHOM IOy IHE3J He GbLIO COBCEM, 4 B HAM-
GoJtee 6IarONpPHUATHOM Loy X GbuI0 12. MOYKHO IIPHHATE, UTO IPAUM B HAPKE EYKETOIHO
OTCTPAMBAIOT CBOIO KOJIOHUIO BHOBE. B BeCEeHHMIT CTPpOUTEIBHBIH EPHO MOYKHO BBIIEIHTS
gerbipe (Baspl: | — saxBar MeCT Ha IHE3/A, 2 — HHTEHCHBHBIE CTPOUTENHHBIE PAOOTHI
(cogpmaércs 40 THESM), 3 — MeUIEHHAA IIOCTPOHKAa M 4 — 3axBar IepHpepHiiHbIX
MECT NTHUIIAMH C 3aME/UICHHBIM IUKJIOM pasmuoycenust (Tabm. V, ®wr. 1, 2, 3).

Ha teppuropuu mapxa HOCTPOMJIN B TEUCHUE CEMH CE30HOB, CUMTAS IPH 3TOM TAKIKe
Becuy 1975 r., Ha 40 mepeBpax, cpemm 450 pacrymux (Ta6na. VI, dwur. 4), B cymme
148 ruésym. OTo umMcio MOUTH BABOE GOJIBIIE TOAMUYHOrO TPEOOBAHHS HA JIOKAMOHHBIE
MyHKTBI. Pasmelnenne THESN HA OTACNBHBIX JIEPEBBSIX OBUIO OYEHH HEPABHOMEPHBIM
(o1 1—30 mryxk, Tabu. V), nesaBucumoe ot BHfa JepeBa, a 0T pa3MepoB i GOPMBI KPOHBI.
Pesko BupiHbI Taroke KoneGaHus B IyCToTe FHES/, B PA3JIMUHBIX OKPECTHOCTAX napKa (Tatur.
VII, Pur. 4). Kosonusanus Havanack ¢ 30HbI ,,I” B CEBEPHOI UacTy MapKa, HO yiKe C
1971—1973 rr. Gosee MOJOBMHBI THE3N OBLIO B I0)KHOM yacTH mapka B some ,,I117.
B ciemyromem rogy Hauauach KOJIOHMU3AMS 30HbI ,,1” BHOBb, CBASAHHAS C 00pasoBaHuem
TIPOMEIKYTOUHOH 30HBI ,,117. D10 nociennee nanpapienye usmenenmii npuseno B 1975 r.
K II0YTH NOJHOMY OCTaBJieHUIO 30H L1117 u ,II”. D10 BepoATHO CBsI3aHO C TEM, UTO
OoJtble THESM BHIIEPIKAIIO 3UMY B 30HE ,,1”, YeM B OCTAIBHBIX 30HAX (Tabn. IV, Dur. 4).

POTONEPHOUIM ONpPEIEIIAeT BpeMa OPauHOro Nepuoma rpaveii B Hayajle BECHDI;
rpaun aKkymmarusuposannsie B Hopoil 3enanmmu nepensunysm Gpaunbii mepuop Ha
TIOJITOZIA /10 TIEPHO/ia HAuMHAtoNIeiCs Tam BecHbI (BULL 1957). Tounslit nepro mocTpoiku
THE3T B OKPECTHOCTSX DACIIOJIOYKEHHBIX B cocenictBe 50° reorpauueckoll IIMpPOTHI
Epponer snaunresisHO KOIeGIETcst B 3aBUCHMOCTH OT KJIMMATa. MeCTHBIE KIMMATHUECKHIE
KOJIeOaHsi MOryT NEPE/ABUHYTH TAKIKE Ha HECKOJIBKO JHeEH OTIITAMIKY TepBbIX stur (OWEN
1959). Ocempie rpaunt B KopHBamMM ¢ MAIKMM KIMMATOM 5THM SAHHMAIOTCA B MADTE
(MARSCHALL, CoOMBS, 1957),3ato0 ITHIBI, BO3BPAIAIOIINECS U3 3UMOBKU B DypMaHOBO
C CHJIbHO KOHTHHEHTAJIBHBIM KJIMMATOM — Jmiib B anpeie (Caspuinos u gp. 1968). B Kpa-
KOBE C IIPOMEKYTOUYHBIM KIIMMATOM MEX(Iy YIOMSHYTHIMM BBINIE INOCTPOHKA IHE
NIPOJIOJKACTCA B TEUCHUE MAPTA M alPEIsi, TAK KAK B HEil yUacTBYIOT FPayuM OCTAIONIMECH
3*
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HA 3MMY M BO3BPAIIAIONIUECS U3 3UMOBKHU. 110 BiIMAHMeM Kpalinux kiaumaroB B Espore
0GpasoBaIKCh IBE MOIYJIAMH IPaueli | OCE/UIBIX 1 YJIETAIONIIX Ha 3uMy. B Hammmx xmmma-
THYECKUX YCIOBUAX MOMYJISIUS PACIaJaeTCsl B HACTOALIEE BPEMsI Ha OCEUIYIO M yJICTAIO~
IyI0 HA SHUMy IPYIIIEBI.

B IIapKOBO#i KOJNOHMH 3HAYMTENBHYIO UaCTh THESM YHUUTOMXKAIOCH TIyTEM MX COpackIBa-
Hust pas B mMapre (1973 r.) u pu pasa B ampene (1972, 1973, 1975 rr). B mapre nTunp!l
OTCTPOMUIM THE3[A Cpasy, a paspylICHHbIC B anpeyie JHIlb B MAHMMAILHOH CTEIEHN
(Pur. 3). Pasuuny B pesynbTarTax BIIMAHUS UETOBEKA CIICAyeT CBA3BIBATD M3 HEPBHO-
FOPMOHAJIFHEIM COCTOSHFEM CaMOK, KOTOPBIX TIEPEHME J0JM THrnodusa B ampene yie
e npopymupoBand ropmon PCI', BBISBLIBAIOIMI [IEsITEIPHOCT AXUHUKA (LEHRMAN
1959). Henosroe cOpachbIBaHue IHES]] 3aHATHIX [PaYamMi HE IMOMEIIANI0 BOCCTAHOBJICHHMIO
Ha CIIEYIOIMI TOJ KOJOHUM. YHHUUTOYKEHHE IIYCTHIX IHE3M B OKTIAOpE YCTPAHUIO ObI
BaYKHOE 3BEHO B I'OJOBOM IHKJIE YKUSHH KOJIOHMM ; OTNAJIO ObI OJIOKUPOBAHHUE DAL MECS-
LIEB THE3JOBBIX MeCT. BecHoM rpaus He IpespIIE€HHbIE THESHAMU U NTHIAMU, 3aHATHIX
VIMH BEPOSTHO OOONLTM GBI TEPPUTOPHIO KOJNOHMM WM MOABUINCH ObI B HEeOOJIBIIIOM
KOJIMUIECTBE U TIO3YKE, TAK KAK 9T0 ITHIBI, Y KOTOPHIX ,,[IACCHBHOE COTPYMHMYECTEO”
(PINOWSKI 1959) B 0OllecTBEHHOH »KUSHU MIPaeT OCHOBHYIO POJIb.
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