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INTRODUCTION

Over sixty years of bird-ringing in Europe has supplied us with an enor-
mous scientific material in the form of tens of thousands of recoveries. A lot
of material discussing the data obtained has been published. However, a con-
siderable part of such publications contains material collected in limited areas,
usually one country, and sometimes from one geographical region (e.g. Scan-
dinavia — RENDAHL, 1960; British Isles — GOODACRE, 1959). Analytical publi-
cations covering the whole area of Europe have not been, so far, numerous
and they have been mainly concerned with individual species (StECHOV, 1938;
VERHEYEN and GRELLE, 1950; VERHEYEN, 1951; RyYDzrRWSKI, 1956), and only
exceptionally with whole families (AsamMoLE, 1962). The analysis of migra-
tory habits of closely related species enables us to carry out comparative in-
vestigations which would yield more general biological regularities. A wide
analysis concerned with the migratory habits of Corvidae, seems to be parti-
cularly interesting, as this family shows considerable differences in this respect,
well demonstrated by the results obtained by ringing in Poland (Bussg, 1963.)
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METHODS

An initial preparation of the material consisted in collecting of all the
available recoveries from Huropean literature. Each recovery was given a se-
parate card which later facilitated the task of filing them in the most suitable
way. After completing all the data and putting them down on a card (co-
-ordinates of the ringing and recapture places, length of life) the recoveries
were filed, separately for each species, according to the geographical data
of the ringing place. In order to do that, I divided the whole area of Europe
into sectors, in the majority of cases into rectangles whose sides were: 10°
longitude and 5° latitude (Map 1). To avoid an artificial division, inevitable
when rigorously following the principle mentioned above, I had to depart

Map 1. Working division of Europe into sectors, according to which the material was
analysed. In the cross-figures the number of recoveries of birds ringed in the sector
is given:

0. frugilegus L. | O. monedula L.

C. corone L. | G. glandarius (L.)
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from it in certain cases taking into account the separateness (e.g. Denmark)
or unity (e.g. southern Norway) of individual areas. Each sector was marked
by a combination of letters (stripes running parallely) and figures (columns
placed meridionally). Within a species recoveries of birds ringed were worked
out separately in each sector. The initial work consisted in drawing maps
on which only recoveries recorded at distances longer than 100 kms and during
the periods of migration and wintering were plotted. Only recoveries of birds
ringed in the breeding season were taken into account for the purpose of plot-
ting them on the maps. Separate maps were drawn on the basis of recoveries
of birds ringed in the course of their migration. Besides, a number of reco-
veries concerning birds, from each sector, were tabulated: 1) the average date
of ringing in the sector — the average of all dates of bird-ringing in nests;
this characterizes the distribution of breeding of the species during the season
in the given sector; 2) the distribution of mortality in the course of the annual
cycle; 3) length of life; 4) how far the birds departed from the place of birth
in the first and subsequent summer periods; 5) how far the birds departed from
the place of birth in the winter period; 6) how far all the birds that were re-
captured departed from the place of birth in the period of migration and
wintering; I have taken here into account the age of each of the birds
(young — old) and the distance that it had covered.

The period from the beginning of December to the end of February was
taken to be the period of wintering. The period of migration includes the fol-
lowing months: October—-November, and March—the middle of April. The di-
visgion into “young” and “old” birds was carried out according to the criteria
which have already been published (Bussi, 1963) — as “old” birds I treated
all such individuals which died after a period longer than 0-11-29 (11 months,
29 days) from the day when they had been ringed in the nest.

The analysis of the migratory habits of each species was carried out in
the following stages:

1) The preliminary data on the winter quartes of European birds were
plotted on a general map according to working maps of all the sectors. Se-
parate groupings or evident crowding of recoveries enabled to mark out the
more important winter quarters. Such winter quarters were allotted capital
letters of the Latin alphabet.

2) The next operation was to define clearly the breeding ranges of all the
birds wintering in given winter-quarters. After marking on the map the place
of birth of the birds I added an arrow (sometimes with a description) indi-
cating the area where the bird wintered. Consequently, if birds coming from
the same breeding range wintered in different areas, the arrows on the map
pointed in various directions from one spot. A map drawn up in this way
showed areas from which all birds migrated to the same winter quarters, and
such areas from which their inhabitants migrated in various directions. Areas
from which birds migrated to more than one winter quarters are treated in
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the present paper as zones where two or more populations mixed (i.e. po-
pulations from the point of view of migrations), and not as transitional zones
between the populations. The point of view accepted turned out to be more
in accordance with the relations prevailing within the family Corvidae, than
the opposite one. On the basis of a map drawn up in such a way, the range
of the species was divided into areas inhabited by separate migratory popula-
tions (or groups of populations), later on marked by letters according to the
symbol of the winter quarters occupied.

3) After determining the areas occupied by individual migratory popula-
tions I checked the migrational uniformity of the populations so marked out:
the whole range inhabited by the populations was divided into smaller sections
and then I determined more precisely the winter quarters of birds coming
from those areas. It turned out in certain cases that there existed even more
subtle intrapopulational differentiation than it seemed at the beginning. As
far as certain areas were concerned the analysis was complicated by the fact
that there occurred migrational barriers (e.g. sea).

4) The method of determining tendencies in the evolutional changes of
migration habits shown by a population, turned out to be useful when I wan-
ted to clear up certain problems.

This method embraces the well known law of biogenesis by HARCKEL
wherein he postulated that the individual development is a shortened reflection
of the phylogenetic development of species. This law is usually applied when
discussing anatomorphological changes of an animal, particularly when embrionic
development is concerned. However, the way in which we determine the age
of certain species of birds according to the size of their primaries (CORNWALLIS,
1963)* makes it possible to widen the law so that it embraced post-embrional
development. Simultaneously it should be stressed that the well known the-
ories that migration routes of certain birds are a replica of the ways in which
the species was distributed, constitute in fact (although the fact has never
been particularly emphasised) an application of HARCKEL’S law in the field
of migration. In the method discussed, when concluding about former migr-
atory habits of a population, I took into account the existing differences in
the tendencies to migrate of one-year-old and older birds. It is possible here
to come across the following three contingencies: a) young birds cover longer
distances than old birds; b) young birds cover shorter distances than old birds;
¢) migratory tendencies do not depend on the age. The tables presented below
illustrate the cases mentioned (examples taken from the material of the pre-
sent paper) (Tab. 1). It is possible to assume, in the first case, that there
occurs a considerable shortening of the migration routes (young birds migrate

* First primaries of young birds are considerably longer than those of older birds, and
this reflects the history of development of birds (as it is well known that in the course of
phylogenetic development first primaries get shorter).
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Table 1. Percentage distribution of recoveries according to distance and age.

Distances (km) (7)
Age of birds | Number of over 1000
recoveries to 100 101-500 ‘ 501-1000

(1) (2) (3) @ | ® (6)

Garrulus glandarius (L) — entire Europe (8)

imm. 89 75 18 5 2
ad. 52 96 4 — —
Oorvus corone cornic L. — Finland* (9)

imm. 139 - 14 56 30
ad. 56 — 16 34 50
Corvus corax L. — entire Europe (8)

imm. 47 74 26 - —
ad. 12 75 25 - -~

* Resident birds (distance shorter than 100 km) were not taken into consideration
in view of the existance of two independent processes (tendency to become resident and
to change the route of migrations).

to distant, later on abandened winter areas), while in the second case the re-
verse seems to be true (old birds “favour” more distant winter areas and in
this way they express new tendencies of the population). The third variant
would characterize a population stabilized so far as migratory habits are
concerned.

The method presented, although it seems quite correct for the species
discussed, requires further conscientious testing on a number of species be-
longing to other systematical units.

5) On the basis of all the data obtained, and information on the dispersion
of subspecies, I carried out an analysis concerned with the distribution of
winter quartes and habitats of individual populations taking into account
primary and secondary winter quarters from the point of view of the evolu-
tion of the population.

Among the not too numerous papers discussing the results of bird-ringing
mentioned earlier, there can be noticed a conspicuous lack of uniformity in
the way of dividing the continent. There were put forward divisions based
on political or administrative frontiers (among others; HOLGERSEN, 1953;
VorrerTt, 1959; SCHELDE, 1960), as well as attempts in geographical divisions
(RENDAHL, 1960). Both these types of dividing may result in artificial cutting
through biological units and consequently in blurring the existing migrational
differences. It seems to me that the only way to avoid such distortions is
to accept the rule that artificial political and administrative or geographical
divisions can only be applied as working divisions and used exclusively by

htto://rcin.ora.pl
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the author, while for publication only the term “the area of a population”
(or a group populations) seems acceptable. Similarly the classificiation of re-
coveries -into “internal” and “external”, used, among others, in a number
of English publications, is purely a formal classification and should be substi-
tuted by a system based exclusively on the distance separating the place of
recapture from the spot where the bird was ringed. It seems to me that we
can accept for the majority of terrestrial birds a radius of a hundred kms
a§ a maximum range of nomadic movements, and recoveries recorded at longer
distances should be treated as results of migration.

The analysis of bird migration, when only one method is taken into ac-
count, as for example only visual observations or only bird-ringing results,
may carry with it the threat of committing a number of mistakes in the in-
terpretation of the facts obtained, Such a threat is particularly cogent for
authors interpreting the results of bird-ringing. This statement, however,
should not be understood as a vote of non-confidence in the method of bird-
-ringing. But, awareness as to where the potential possibilities of making
mistakes come from and adopting a cautious approach to the results obtained,
are necessary. In the first place it must be clearly realized that any infor-
mation obtained about ringed birds is not, as a rule, a random sample from
the population. The factor mainly contributing to the deformation of the real
state of things is not the specific behaviour of birds ringed but the effect
of man’s influence on the entire population. And so:

1) Sometimes an enormous crowding of recoveries in certain winter quar-
ters is not the result of wintering in the area of the majority of the population
but is caused by hunting or fowling. As examples we may quote here mass
capture of small birds in Spain or of hunting thrushes (Turdus philomelos BREHM
and 7. merula L.) in France. The effect of this factor on the results of bird-
-ringing was also recorded by GROMADZKI (1964). .

2) A selective shooting of birds with rings which can be spotted from long
distances can also play a significant role in certain areas.

3) Maps which give the distribution of recoveries clearly show the places
of mass capture of birds for scientific purposes. For example at one of the
camps of the Baltic Operation up to 50 birds with foreign rings were captured
in the course of the season. On a number of maps attached to the present
paper the same phenomenon can also be detected, e.g. Stavanger in Norway,
Mjohult in Sweden, or Ribatchi (Rossitten) on Kurische Nehrung.

4) In all the places where long-term bird-ringing is carried out there occurs
a considerable crowding of local recaptures of birds ringed locally. This fact
may distort, to a considerable extent, the results of investigation on the per-
centage of birds remaining during winter within the breeding range.

5) Beside these, easier to detect, causes of the distortion of results there
is one more factor. Although it is difficult to asses it can be of a considerable
importance — that is: do people realize what to do with bird-ring when it is
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found. We do not know what per cent of rings, in a given country, obtained
in an accidental way (coming upon the ring, non-selective shooting), reach
the authorities concerned with bird-ringing. The existence of such differences
can be demonstrated by the occurrence of considerable differences in the per
cent of returns obtained in various countries, e.g .Corvus frugilegus L. — Great
Britain 5-10°/, of the recoveries (E. and O. E., 1958), Poland 3,0°/, (BuUssE,
1963), USSR 0,6°/, (RIABOV, SEVAREVA, 1955).

It follows from the considerations mentioned above, that a great deal of
caution must be applied when dealing with quantitative reasoning. Because
it is impossible to calculate the percentage distribution of birds migrating in
the direction of various winter quarters or the density with which those winter
quarters are inhabited. Also, the results of calculations, with the aim to find
the relation of the number of resident birds to the number of migrants in a given
population, or per cent of birds changing the breeding colony, can only be
treated as tentative data. In spite of all these reservations I would like to
stress the enormous value of the material obtained by the method of bird-
-ringing for the considerations of qualitative nature (e.g. populational problems),
and it may help solve certain quantitative problems (e.g. the determination
of the rate of migration, some aspects of mortality). In such cases bird-ringing
may consitute the sole method of solving these problems.

In the second part of the paper I discuss the problem of mortality of Cor-
vidae. When determining the average life expectancy of individuals fiom a given
species I took into-account individuals from the whole area of Europe, as the
calculations carried out within the sectors did not show any considerable or
systematic differences. The sole exception here was the exclusion from our
considerations of a large group of Rooks ringed in the Soviet Union, in view
of the fact that the data were published only three years after the mass ringing
had been carried out, and birds older than three years could not be included
in the infromation published. In the case of birds ringed as adults in the breeding
season or in the course of their migrations and wintering, and as “young birds”
when they had already left the nest, I did not determine their age and such
birds were not taken into consideration.

The length of life was determined by two methods. One of them has already
been used in my previous paper and it consists in the calculation of the average
life expectancy of those individuals which survived their first year. Results
obtained in this way are comparable, if the rate of mortality (percentage of
birds perishing in a given year of life in relation to the number of individuals
starting this year of life) was constant in successive years for the species com-
pared. In view of the fact, however, that this rate of mortality is changeable, the
length of life of a species was also determined indirectly, taking as its exponent
the data obtained from the curves of survival (LACK, 1954), and showing how
many birds of a given species stand the chance of surviving five years (con-
ventional period). The figure obtained indicates the number of individuals
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surviving this period, taking here as the basis a thousand of young birds lea-
ving the nest.

The distribution of mortality in the course of the year was determined
in a way analogous to the determination of the rate of mortality in successive
years. I calculated the percentage of birds perishing in a given month. I took
as a total number of birds the number of recoveries obtained in the course
of all the years of life. The way in which the calculations were carried out
is illustrated by the example of the Rook (Corvus frugilegus L.) — the cal-
culation of mortality in June and July of the first year of life: the total
number of recoveries investigated amounted to 525; 50 individuals perished
in June, which is 9,5°/, of 525; 525 — 50 = 475 individuals were alive at the
beginning of July; 35 birds perished in July, which is 7,4°/, of 475.

When investigating the problem of mortality one is faced with certain
difficulties of methodical and statistical nature. Calculating the length of life
on the basis of all the recoveries recorded, unusually low average results are
obtained (sometimes the average length of life did not even reach the age
in which birds were sexually mature). This phenomenon was caused by a very
high mortality of birds in their first year of life reaching 60-70°/,. In order
to eliminate mortality in the first period of life, whose rate may .be treated
as a separate parameter characterizing the mortality of the species, I applied
in my previous paper (Bussge, 1963) the calculation of the average length of
life of those birds which had already survived the critical first year of life.
The figure obtained gives a better idea of the length of life of the species than
the average of all the recoveries, but it still contains the error of being the
result of the possibility of various courses of the curves presenting mortality.
Because of that, in order to characterize the mortality of the species, I used
two parameters in the present paper: percentage of birds perishing in the
first year of their life and the number of birds standing the chance of sur-
viving five years. However, it must be evident, that also these parameters
may contain errors caused by different ways in which recoveries are published
by individual birdringing centres. For there may be danger in certain cases
that authors publishing their reports exclude some uninteresting shortterm
and short-distance returns without indicating them in the introduction of the
publication. Such practice would result in an underestimation of the results
obtained for the rate of mortality in the first year of life and a respective
overestimation in the successive years. Fortunately in reports published at
present such operations are clearly signalized, and that helps to avoid errors.
However, the custom, that short-term returns are not published, makes it
impossible to carry out investigations on the distribution of mortality in the
course of the first year of life. For it remainsg unknown how many birds perished,
for example, in June and July, and consequently it is also impossible to calcu-
late the mortality for other months of the first year of life by methods used
so far (the calculation of the percentage of birds perishing in a given month
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in relation to the number of birds perishing in a given year — e.g. MOHR,
1962; Swirskl, 1956). These difficulties are avoided by the use of the method
applied for the purpose of the present paper (cf. description of the method).
To its assets, beside the fact that it avoids the difficulties of short-term returns
mentioned above (by simply treating the results from the first two months
of life as uncertain), there also belongs the fact that it gives a more statistically
true picture of the real state of things. Differences between the diagrams
obtained by the application of the two methods mentioned are illustrated by
Diagram 1. However, the method applied has also its shortcomings: 1) a very
copious material is required ; 2) the mortality analysis of old birds is usually limi-
ted to 2-3 years (for further years the number of recoveries is insufficient), while
there may occur differences in the mortality of two-three-year-old-birds and
upwards; 3) the method is extremely time consuming. However, in spite of
these difficulties I consider the method described as suitable for application
in all cases where it is possible, and all results obtained by the classical method
should be treated as tentative.

MATERIAL

Recoveries concerning the area of Europe and published in reports of the
bird-ringing centres or in analytical papers, from the onset of bird-ringing to
the middle of 1964, were used for analyses in the present paper. In view of
the difficulties connected with obtaining certain publications from the begin-
ning of the 20th century, I have been unable to collect all the materials con-
taining published recoveries. However, the gaps are insignificant. The list of
publications containing recoveries of Corvidae is given at the end of the paper.
The material collected contains the following numbers of recoveries:

Raven, Corvus corax L. — 125
Carrion and Hooded Crow, OUorvus corone L. — 2243
Rook, Corvus frugilegus 1. — 1048
Jackdaw, Corvus monedula L. — 1304
Magpie, Pica pica (L). — 560
Nuteracker, Nucifraga caryocatactes (1.) - 13
Jay, Garrulus glandarius (L.) — 421
Chough, Pyrrhocoraxz pyrrhocoraz (L.) — 10
Alpine Chough, Pyrrhocoraz graculus (1..) - 14

Total 5738

There were no recoveries of the two remaining European species — the

Siberian Jay, Perisoreus infaustus (L.) and the Azure-winged Magpie, Cyanopica
c¢yana Bp. Recoveries of birds transported for experimental studies were not
considered at all.

For the analysis of various problems different amounts of recoveries were
used. Some of them had no precise date of finding, for some it was impossible
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to find out the co-ordinates of localities. The basic material used for the analysis
of population problems were recoveries of young birds ringed in their nests.
A serious obstacle in my work was the fact that birds were ringed in various
countries irregularly and with changing intensity, and that some bird-ringing
centres did not publish their reports. Because of these reasons recoveries from
the greater part of southern and eastern Europe were fragmentary and in-
complete.

ANALYSIS OF THE MIGRATIONS OF INDIVIDUAL SPECIES

Rook, Corvus frugilegus L.

The Rook lives in Europe southwards of the 60-63° of the northern lati-
tude; the southern boundary of its range runs through central France, the
foot of the Alps in Italy and the Balkans (VAurIR, 1959). Only the nominate
subspecies Corvus frugilequs frugilegus L. occurs in this area.

Table 2. Recoveries used to analyse migrations of Corvus frugilequs L.

Receveries from Recoveries from
A winter period (2) migration (3) Pt
Areas shorter | longer shorter | longer total
than than total than than total
100 km | 100 km 100 km | 100 km
fis. (1) @ | @ | ® @ | ® | ® | ™
Great Britain (8) (4 1 8 3 — l 3 ! 11
Sectors D1, EO-1 !
Holland, France (9) 45 17 62 74 19 93 155
Scandinavia (10) 3 8 11 18 11 29 40
Sectors D2-3 E2 |
Central Europe (11) 11 ' 26 37 14 21 | 35 72
| Sectors C3-4 ’ ‘
| Baltic Lands (12) =L M 17 3 15 18 35
| Sectors C5- D4-5 ' l
| Russian Plain (13) - | 85 85 32 60 || 92 Xy
Sectors E3-5 ' ' ‘
’ Southern Russia (14) 2 } 32 36 3 Rael. 12 48
' Total (6) | 68 186 25¢ | 147 | 186 | 282 536

As I mentioned in the previous chapter the material used contains 1048
recoveries. However, quite a number of these recoveries refers to birds ringed
in a relatively small area of Europe (Map 1). Out of this number only 536
could be used for the analysis of the migrations of the species, and only 525
were suitable for considerations on the problems of mortality. Table 2 also
contains basic data on the rate of migration of Rooks occurring in various
areas of Europe. The species discussed shows in Europe considerable changeabi-

http://kcin.org.pl
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lity of its migratory tendencies (Map 2), from nearly resident populations
(Great Britain — 12°/, of birds migratory distances longer than 100 km) to
populations entirely leaving their breeding ranges in winter (north-eastern
Europe)*. Also the average distance flown by birds from their breeding colonies
oscillates within the following range: from 374 km for French Rooks to 1970 km
for birds from the Russian Plain.

Map 2. Migratory habits of Corvus frugilegus L. The per cent of migrating birds and
the mean length of migration are given.

Analysing the distribution of the winter quarters of European Rooks on
the basis of the distribution of recoveries from the winter period (from the
beginning of December to the end of February) it becomes evident that these
birds avoid mountains and highlands. The frequency of occurrence of winter
recoveries from plateaux higher than 250 meters above the sea level is, in
the case of Rooks, five times lower than for the respective figure concerning
lowlands. This relation, although not in such a clear form, remains true in
the course of migrations when recoveries from higher lying areas make up

* In parts of the areas marked as entirely left by birds in winter individuals remain
irregularly in some years (DEMENTIEV et al., 1954).
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only 70°/, of the number of recoveries from the lower lying areas. The effect
of highlands on the occurrence and migrations of Rooks was also stressed
by other authors (GIBAN, 1947; WATERHOUSE, 1949). GIBAN (1947) described
the density of the stream of migrating Rooks in the “gate of Belfort”. The
crowding of recoveries at the foot of mountains sealing any lowland is also
characteristic, e.g. Brno in the northern part of the Hungarian Plain, or the

Map 3. Winter quarters of Corvus frugilegus. Crossed line — main mountain ridges;
heavy line — boundaries of winter quarters; thin line — division within the group of
winter quarters. Capital letters — basic winter quarters; letters with apostrophe (N’, W’,

A’) — secondary winter quarters developed by way of shortening migration routes.

foothills of the Sudetes in Poland. This phenomenon results in a clear-cut
division of Europe into separate winter quarters (Map 3). The following are
the main winter ranges: 1) the south-eastern part of Great Britain — “nor-
thern” winter quarters marked “N7”; 2) almost entire France (with the excep-
tion of the Mediterranean part) and going further eastwards, this winter quarter
covers Germany and reaches Poland — “western” winter quarter “W7; 3) the
Lombardy Plain and the Hungarian Plain — “subalpine” winter quarter
“A”; 4) Woloska Plain and the lowland part of Bulgaria — “Balkan” winter
quarter “B”; 5) southwestern shores of the Caspian Sea — “Caucasian” winter
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quarter “K”. It is obvious that because European winter ranges are so widely
spaced and because they contain such differing areas there are bound to occur
differences in the direction of migrations, and that birds coming from various
areas may become attached to individual winter quarters. And so we can
expect that there will be clearly distinguishable migrational populations.
Undertaking the attempt to single out the populations expected I shall discuss
now the range of the breeding areas of birds wintering within the winter quar-
ters mentioned.

NORTHERN WINTER QUARTER

The entire population of the British Isles winters within the area of Great Bri-
tain. A small percentage of British birds flying from the breeding colony at a dis-
tance longer than 100 km also remains entirely within the area of the Isles (the

Map 4. Recoveries from winter

period of Dutech Rooks (A) and

Scandinavian Rooks (). Continous

line — winter quarters, broken li-
ne — breeding areas.

Map 5. Recoveries from winter

period and migration of Baltic

Rooks. Solid signs — recoveries from

winter period, open signs — recove-

ries from migration; continous line —

boundaries of winter quarters, bro-
ken line — breeding areas.
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longest flight — 250 km SW). Besides this nearly all migrating Dutch birds
(Map 4), a part of Danish birds, some birds from the south-eastern shores
of the Baltic Sea, and, possibly, a part of birds from Scandinavia winter in
Great Britain. One winter recovery of a Danish bird comes from Holland, while
all recoveries of Scandinavian birds are crowded in the area of Denmark and
south-eastern Scandinavia. Danish and Scandinavian birds could, however,
be treated as belonging to the northern population, taking here into account
the fact that there were no recoveries of birds, inhabiting this area, coming
from the typical western winter quarters. Consequently the area of Holland,
Denmark and southern Seandinavia should be treated as a part of the nor-
thern winter quarter which came into being by way of an evolutional shor-
tening of the migration route (Tab. 3). This thesis is easier to accept because

Table 3. Percentage distribution of recoveries according to distance and age C. frugilequs L.

Age of birds Number of Tifadots 2 10) =
i recoveries to 100 101-500 501-1000 over 1000
(1) | @ (3) (4) (5) (0
|
Sectors EO, E1, D1 — Holland, France (8) ‘
imm. 87 65 35 — ‘ —
ad. ‘ 71 90 9 1 1 —
Sectors D2, D3, E2 — Central Europe (9)
imm. j 45 33 % 7 53
ad. ' 19 42 16 25 16
‘ l Sectors 5, D4, D5 — Russian Plain (10)
imm. 156 17 4 10 69
! ad. 21 23 14 5 57

within the areas mentioned there were no wintering birds coming from any
of the other areas. A different situation arises in the case of Rooks coming
from the Baltic areas. These birds winter within both the northern and western
winter quarters (Map 5). I treated this zone as an area occupied by a mixture
of birds belonging to the northern and western populations.

A pure, northern population would inhabit Great Britain, Holland, Den-
mark, and Scandinavia. The area inhabited together with a part of Western
population would stretch along the south-eastern shores of the Baltic Sea.

WESTERN WINTER QUARTERS

The western winter quarter, whose main part lies in France, is occupied
by birds coming from large areas of Europe: France, Central and Eastern
Europe, areas to the north of the Alps and Carpathians, and further on to

1t /[/rcin.ora.pl
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the north of the line: Czerniowce — Kharkov — Voronezh, and nearly the
entire Russian Plain. Because of the size of the area subpopulational
differences may appear, and therefore I shall carry out an analysis singling
ouf, provisionally, smaller units within the area of the western population.
They are:

Map 6. Recoveries from winter period and
migration of French Rooks. Desecriptions — see
Map 5.

Map 7. Recoveries from winter period and migration of Rooks from Eastern Germany
and Central Poland. Descriptions — see Map 5.
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Map 8. Recoveries from winter period and migration of Rooks from Byelorussia,
eastern part of Latvia and Lithuania (O), and from western part of Podolia, Volhynia
(birds wintering within western winter quarter — A). The rest of descriptions — see Map 5.

1) The area of mixing with the northern population — the Baltic zone
(Map 5). Three winter recoveries from the basic western winter quarter and
one from the area of the eastern part of Germany.

2) Areas whose birds winter exclusively within the western winter quarter:
a) north-western part of France (Map 6) — all the long-distance recoveries
from the area of the basic winter range; b) western and central part of Ger-
many — no recoveries; c) eastern part of Germany, central part of Poland
(Map 7). Winter recoveries cover the northern and central part of France.
One long-distance recovery (more than 100 km) from Poland and one from
Spain (the only recovery of a Rook from this country) quoted in the previous
paper (Bussg, 1963); d) Byelorussia, eastern part of Latvia and Lithuania
(Map 8). The winter quarter covers northern and central part of France,
Belgium, reaching to the central part of Germany; e) The Russian Plain to
the north of the Central Russian Plateau (Map 9). The winter quarter stret-
ches from the north-eastern part of France to the central part of Poland;
one winter recovery from the north of Byelorussia.
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Map 9. Recoveries from winter period of Rooks from the Russian Plain (©) and the mixed
belt with southern populations (birds wintering within the western winter quarter — A).
The rest of descriptions — see Map 5.

3) The area of mixing with southern populations: a) Western Podolya,
Volhynia reaching Kursk and Orel (Map 8). This winter quarter covers mainly
the central and south-western part of France. b) the extension of the zone
mentioned above in the south-eastern direction (Map 9). The winter quarter
stretches over a large area: it covers France with the exception of Brittany
and the Alps, central and southern parts of Germany and Poland. An additional
crowding of returns was recorded in Podolya.

It is evident that birds from all the areas distinguished provisionally meet
within the area of the central part of France. Only a part of birds from the
northernmost and easternmost parts of the population area, cut short their
migrations and winter in Germany and Poland. Generally one can detect
a regularity that birds living in the southernmost parts of the area have their
winter ranges somewhat shifted to the south in relation to their northern
neighbours (Maps 8, 9). This, however, does not affect adversely the unifor-
mity of the western population.
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SUBALPINE WINTER QUARTERS

Birds wintering within the area of the Lombardy Plain and the Hun-
garian Plain inhabit an arched wedge of area in the Soviet Union (Map 10).
The base of the wedge, running in the north-eastern direction, is the arch of
the Carpathians along Podolya. Its northwestern boundary is constituted

Map 10. Recoveries from the winter period and migration of Rooks belonging to the
Subalpine population. Recoveries from the period of migration of birds coming from the
sector (O are here neglected. The rest of deseriptions — see Map 5.

approximately by the line Lvov — Gomel — Kaluga — Vladimir, white its sou-
thern boundary is the northern frontier of Moldavian Soviet Republic, Cher-
kasy, Voronezh, Riazsk. The pure alpine population does not occur in this
area. Birds from the areas mentioned here migrate in the direction of two,
three, and sometimes even four winter quarters. The pure Subalpine population
occurs most probably (however, there is a complete lack of recoveries) only
on the Hungarian Plain. Besides, Map 10 indicates internal differences of
the population discussed: birds which live south-westwards to the line Orel —
Voronezh, also winter on the Lombardy Plain and on the Hungarian Plain,
while birds from the north-eastern part of the population area turn up only
in Hungary, and do not reach Italy.

BALKAN WINTER QUARTERS

Birds inhabiting the rapidly narrowing wedge of area stretching from Mol-
davia and the Sea of Azov shores to the vicinity of Ryazan in the north
(Map 11) winter within the Balkan winter quarters. A greater part of this



19 Results of ringing of European Corvidae 281

wedge is made up of an area where the Balkan population mixes with the
Subalpine and Caucasian ones, and in the north also with the western, po-
pulations. Only birds from the eastern part of Moldavia, the vicinity of Odessa
and Nikolayev migrate exclusively to Bulgaria.

Map 11. Recoveries from winter period and migration of Rooks belonging to the Balkan
population. Recoveries from the period of migration from the breeding area are here neglec-
ted. Descriptions see — Map 5.

Map 12. Recoveries from winter period and migration of Rooks belonging to the Cauca-
sian population. Descriptions see — Map 5.
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CAUCASIAN WINTER QUARTERS

Birds migrating to this winter range live in the south-easternmost parts
of Europe (Map 12). The north-western boundary of their occurrence may

AN

Map 13. Populational differences of European Rooks. Heavy line and one-letter signs —

areas occupied by pure populations; thin line and multi-letter signs — mixed zones between

populations; broken line — estimated interpopulational boundaries; dotted line — sub-

populational boundaries; arrows — directions of migration; erossed line — main mountain
ridges.

be approximately described as the line connecting Crimea, Byelgorod, Ryazan,
Gorkiy. The external belt, whose width is difficult to determine, a small number
of localities where Rooks were ringed, must be treated as an area where this
population mixes with the neighbouring ones.

The facts presented above indicate the necessity of dividing European
Rooks into five basic populations: Northern, Western, Subalpine, Balkan,
and Caucasian, Areas occupied by these populations are shown on Map 13.
Obviously enough the map does not pretend to determine precisely interpo-
pulational boundaries. In the present state of ringing Rooks in Europe (the
same also applies to other species) there is no possibility of determining accu-
rately these boundaries. The main obstacle here is not only the small number
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of long-distance recoveries, but first of all the fact that places where birds are
ringed are scarce and irregularly distributed. The most complicated popula-
tional relations occur within the area of the Central Russian Plain. Birds living

-

Map 14. Recoveries from the first year of life of Rooks ringed on 25. 05. 1959 in Shelu-

chov: 54°20'N, 40°56’E, USSR. () — place of ringing, [} — October, A — November,

@ — December, |l — January. Figures give the data of the recovery. Arrows indicate
the assumed migration routes of flocks.

there migrate in the direction of four different winter quarters. This is illu-
strated by recoveries:

Moskwa E 467 779
o 04.06.1957 Iberdus: 54°55'N, 41°25’E, USSR.
(%) 14. 09. 1958 Byelayevsk: 46°30’N, 30°46’E, USSR. 1190 km SSW.

Moskwa E 467 562
o 05.06. 1957 Romanovo: ¢. 55°08’N, 40°35’E, USSR.
(%) 06.09. 1959 Neustroyevo: 50°44’N, 40°27'E, USSR. 460 km SW.

and a series of recoveries of Rooks ringed on the same day in one locality which
are shown on Map 14. On this map recoveries of birds which may have
belonged to one flock were connected with arrows. One must obviously take
into consideration the possibility of errors, and the number of flocks which
were formed by birds from the locality discussed may be larger than it was
shown on the map (five flocks) In any case, however, the example quoted
illustrates the possibility of splitting the initial flock of the Rook colony into
several flocks migrating to different winter quarters. This exposes the errone-
ousness of the assumption accepted for the purpose of my previous paper
(Busse, 1963) that a long migration can only be undertaken by birds from
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one colony which form one flock. Consequently the suggestion, put forward
there, that Ukrainian Rooks migrate through Italy to France is also incorrect.
It is possible to undertake migrations in one flock only in the areas inhabited
by any of the “pure” populations. In the areas inhabited simultaneously by
various populations there occurs, providing that their representatives can
freely crossbreed, a certain portion (probably quite considerable) of individuals
(whose hereditary properties enable them to migrate to various winter ranges)
which migrate in different years to different winter ranges. That is why there
are so many recoveries indicating the change of the winter quarter or the
direction of migration. The following recoveries are quoted as examples:

Paris I'A 8051
* 29, 02,1956 Royat: 45°45’'N, 3°03'E, France.
() 04.11. 1956 Gradisca-d’Isonzo: 43°53’'N, 13°30’E, Italy. 800 km ESE.

Versailles 1757
* 10. 11. 1927 Doubs e¢. 47°N, 6°E, France.
? 11.02. 1931 Enese, Hungary. 830 km ESE

On the other hand the recoveries:

Moskwa E 467 287 -
o 05.06. 1957 Romanovo: ¢. 55°08’N, 40°35'E, USSR.
* 30.10. 1958 Wittenberg: 48°30’N, 9°00’E, Germany.

Moskwa E 467 526
o 05. 06. 1957 Alekseyevo: ¢. 55°10’N, 40°35’E, USSR.
? 08.02.1959 Wittenberg: 48°30’N, 9°00’E, Germany.

Moskwa E 467 538
o 05.06. 1957 Alekseyevo: c¢. 55°10’N, 40°35’E, USSR.
* 07.12. 1957 Wittenberg: 48°30’N, 9°00’E, Germany.

indicate a regular appearance of the flock of Rooks from a given locality within
the same winter quarters.

The existence of the populations mentioned above and their distribution
in Europe show the necessity of attempts to explain the differences recorded.
The existing populational boundaries do not coincide, as a rule, with any na-
tural barriers which would foster isolation resulting in the differentiation.
The hypothesis of GIBAN (1947) that woodlands may be such a barrier is unap-
plicable to the majority of existing boundaries. Also putting forward the idea
that the existing migrational barriers are the cause of populational divisions
(Bussg, 1963) can in no respect be the right solution, as it leaves unexplained
differences in the migrations of Rooks in Holland and France, and the south-
-eastern direction of Caucasian populations. The shape of the areas of indivi-
dual populations suggests the possibility of solving the problem by discussing
the history of the spreading of Rooks in Europe. In the period of glacial mo-
vements Rooks, together with other birds, were forced to withdraw from the

sl Y
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areas of the entire central and north-eastern part of Hurope. Individual groups
of withdrawing birds became isolated from each other within separate areas:
Great Britain*, southwestern part of France, Italy, the Balkans, and the
western part of Asia. When the glacier retreated birds began to spread over
those five areas, already left by the glacier. The rate at which individual popula-
tions spread depended not only on the rate of the glacier’s retreat but also on
the size of the given population. The more numerous the group, the larger the
areas occupied and dominated by it, and this prevented other populations
from spreading there. The most vigorous group turned out to be birds from
the south-western area — for the northern population only the northermcst
part of the species area was left. The least numerous populations — the
Subalpine and Balkan ones when they got in between two large groups — the
Western and Caucasian, managed to penetrate the southern areas of East
Russia only by way of narrow wedges indicating by their shape the direction
of the invasion. The population occupying new areas preserved the initial
direction of the migration which was a replica of the ways in which they spread
over the central and eastern areas of Europe. Because of that, the area in which
the population survived the glacial period became the initial winter quarters
of the population. Accepting the above hypothesis, as initial winter quarters
we must treat: the British Isles, France, the Italian Peninsula, the eastern
part of the Balkan Peninsula, and Western Asia (or the foothills of the Cau-
casus). As time went by Rooks started to show tendencies to cut short the
route of the migration and to become resident. This tendency remains up
to now — old birds from all groups in Europe display a decreased migratory
tendency (Tab. 3). This tendency to cut short the migration route resulted
in the formation of secondary winter quarters (see Map 3). Holland, Denmark,
and the southern part of Scandinavia would be secondary winter quarters
of the Northern population, the area of Germany and Poland for the Western
population, the Hungary Plain for the Subalpine population. The Balkan
population had no secondary winter quarters. In the case of the Caucasian
population the situation is not clear — it is possible that the present winter
quarter in the Caucasus is already a secondary one formed by birds which
came up against a barrier (the Caspian Sea), when migrating in the south-
-eastern direction towards Western Asia. It seems more probable that the
present winter quarters were unsuitable for the Corvidae (MorREAU, 1955).

* The present reasoning is concerned with a somewhat later period than when the
glacier in Europe advanced to its farthest point, and when the areas of Great Britain
were not suitable for Oorvidae (MOREAU 1955). In the period of the most extensive glaciations
birds considered here as “British” must have occurred in the area of France, isolated from
the “Western” population, then inhabiting the Iberian Peninsula, by the glacier in the Py-
renees. The remaining groups were also isolated from each other by areas totaly unsuitable
for raising broods by Corvidae.
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Jackdaw, Corvus monedula L.

The Jackdaw occupies the whole area of Europe with the exception of
its northernmost region: the northern part of the Scandinavian Peninsula
and the Timan region (VAURIE, 1959). Three subspecies can be distinguished
in Europe: C.m. monedula L. — Scandinavia to the 64° of northern latitude,
Denmark to the vicinity of Esbjerg and Haderslev, and most probably the
southern part of Finland; C.m. soemmerringii FIsugr — the north-eastern part

\
Table 4. Recoveries used to the analysis of migrations of Corvus monedula 1.

Recoveries from Recoveries from
winter period (2) migration (3)
Areas shorter | longer shorter | longer Total
than than total than than total
100 km | 100 km 100 km | 100 km
(1) (4) (5) (6) (4) (5) (6) (7)
Great Britain (8) 11 2 13 13 - 13 : 26
Sectors D1-2
Holland, Germany (9) 27 5 32 56 8 64 96
Sectors EO-2, F1
France, Switzerland
(10) 7 13 20 24 13 37 57
Sector C1 §
Denmark (11) 15 6 21 45 15 60 81
Scandinavia (12) 14 20 34 75 20 95 129
Sectors B3-4
Finland (13) 7 9 16 28 16 44 60
Sectors C3, D3
Baltic Lands (14) 7 14 21 13 5 18 39
| Total (6) 88 | 69 157 254 77 331 488

of Europe, westwards to the central part of Poland, Transylvania and Yugo-
slavia; C.m. spermologus VIEILL. — the remaining area westwards and south-
wards.

Material concerning the Jackdaw (1304 recoveries) comes from an even
smaller part of Europe than in the case of the Rook and is also unevenly spread
(Map 1), and this, to a certain degree makes it more difficult to analyse the
material. I made use of 488 recoveries to investigate the migrational problems
(Tab. 4). The Jackdaw, similarly as in the case of the Rook, is only a partial
migrant (Map 15). A total desertion of breeding ranges in winter can be ob-
served only in the north-eastern part of Europe (DEMENTIEV et al.,, 1954).
The European winter quarters of the Jackdaw stretch along vast areas co-
vering, as a rule, common areas with the Rook. However, so far there has
been only one recovery received from Italy. The lack of data on bird-ringing
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in the Soviet Union makes it impossible to analyse the migratory habits of
Jackdaws migrating southwards and eastwards to the Hungarian Plain. In
view of the fact that the picture of the distribution and migratory habits of
the European populations of the Jackdaw is quite complicated, the way of

Map 15. Migratory habits of Coervus mo- Map 16. Recoveries from winter period
nedula L. Descriptions see — map 2. and migration of Jackdaws from the north
of France, Belgium (O), and Switzer-

land (A). Deseriptions see — Map 5.

presenting the material will be somewhat different than the one used in the
case of the Rook. Because the boundaries of the populations cannot exceed
beyond the area occupied by a subspecies, T shall discuss successively the
taxons distinguished in Europe.

Corvus monedula spermologus VIBILL.

1) Great Britain. Birds living in this area do not move about intensively:
out of 13 winter recoveries only two were recorded at a distance longer than
100 km (240 km SW, 170 km W).

2) Northern France, Belgium (Map 16). Jackdaws from these areas migrate
in directions WSW to SW, and they reach the French shores of the Atlantic
Ocean.

3) Switzerland (Map 16). Swiss Jackdaws leave in great numbers their
breeding ranges in winter, because of the harsher mountain climate as com-
pared with the lower lying regions. Such birds usually migrate in SW direction
and winter in the Rhone Valley or at the foot of the Pyrenees. One recovery
was reported from Spain:

Sempach 926 444
o 27.05.1952 Ufenau: 37°15’N, 8°45’E, Switzerland.
* 23, 11. 1952 Milagro: 42°15’N, 1°47’W, Spain. 990 km SW.

4) A few recoveries from Czechoslovakia and the south-western part of
Poland will be discussed later on.
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Corvus monedula monedula 1.

1) Denmark (Map 17). Jackdaws living in Denmark winter in the south-
-eastern part of England, northern France, Belgium, and Holland. One reco-
very was recorded in the northern part of Scotland.

2) Southern Scandinavia (Map 18). The main winter quarters of Scandina-
vian Jackdaws stretches along a belt of land from Belgium and Holland through
Denmark to the southern part of Sweden. One recovery was recorded in the

Map 17. Recoveries from winter period Map 18. Recoveries from winter period
and migration of Jackdaws from Denmark. and migration of Jackdaws from southern
Descriptions see — Map 5. part of Scandinavia. Recoveries from the
-y period of migration neglected within the
Sy area of Denmark and breeding range.

6F Descriptions — see Map 5.

south-eastern part of England, two in the north-western part of France, and
one in Norway. The latter concerns a bird which had also been ringed in
Norway; that Jackdaw wintered in a typical winter quarter of Norwegian
Hooded Crows:
Stavanger 515 773

o 16. 06. 1955 Daelin: 60°45.N, 11°08’E, Norway.
() 23. 12. 1955 Tjora: 58°54’N, 5°36’E, Norway.

3) Finland (Map 19). All the long-distance returns of Finnish Jackdaws
were recorded within a narrow belt of land running from Holland through

Denmark to the vicinity of Stockholm. This is somewhat shifted, in the north-
-eastern direction, winter quarters of birds from the south of Scandinavia.

Corvus monedula soemmerringic FISHER

1) Baltic countries, north-eastern part of Poland (Map 20). Winter quar-
ters of this group are spread over a vast area: from the central part of France,
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through Belgium, Germany, and the northern part of Poland, to their own
breeding areas. One recovery was recorded on Oland:
Moskwa E 281 746
o 07.06. 1955 Puhtu: 58°33'N, 23°34’'N, USSR.
* 01. 02. 1956 Rootsi: 56°30'N, 16°30’E, Sweden. 500 km SW.

A similar territorial distribution was recorded for birds ringed during their
migration at Rossitten on Kurische Nehrung.

Map 19. Recoveries from winter period Map 20. Recoveries from winter period and
and migration of Jackdaws from Finland. migration of Jackdaws from the Baltic
Deseriptions — see Map 5. countries (), south-eastern part of Po-

land (A\), and south-western part of Poland
and north-western part of Czechoslovakia
(X). The rest of deseriptions — see Map 5.

2) South-eastern part of Poland, the Ukraine (Map 20). Jackdaws living
within this small area migrate in two directions: WSW to the north-western
part of Czechoslovakia — southern part of Germany, and SW — SSW to the
Hungarian Plain.

There is no information on Jackdaws inhabiting the areas to the east and
there are no recoveries published. A group of birds from the south-western
part of Poland and nerth-western part of Czechoslovakia, taxonomically
belonging to the subspecies C.m. spermologus VIEILL., migrates similarly to
the Jackdaws from Ukraine that is in two directions: SW (even to France)
and S to SE (to the Hungarian Plain).

Considering the problem of the occurrence of migrant Jackdaw populations
in BEurope we must take into account the distribution of subspecies over this
area. The migration of the representatives of two subspecies in the same di-
rection, to the same winter quarters (C.m. spermologus ViEIiLL. and C.m. soem-
merringii Fisner from the Baltic countries) seems to contradict the hypothesis,
which I put forward when discussing the Rook, and which says that migrating
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birds repeat the ways in which the population spread. It is quite evident that
the two subspecies mentioned did not originate within the same area in the
glacial period. Where do they come from then? And there is one more que-
stion: where did the Scandinavian subspecies, migrating in winter to areas
occupied by another subspecies live in the glacial period. In spite of the ap-
parent contradictions, the facts presented so far may be explained by the
hypothesis elucidating the occurrence of migratory populations of the Rook.

C.m. monedula L. separated as a subspecies at the end of the glacial period,
when it inhabited the British Isles. When the glacier retreated the subspecies
gtarted invading the continent moving along the shores of the North Sea.
At the same time C.m. spermologus VIEILL from the south-western area and
O.m. soemmerringii F1ISHER from one of the southern areas (Subalpine or Balkan)
started their expansion, although we do not know yet from which of the sou-
thern areas. The available recoveries from the Hungarian Plain point to the
Subalpine region. It is however possible, that in the future it will turn out
that there are further populational differentiations within the area occupied
by this subspecies.

Unlike the southern populations of the Rook, C.m. soemmerringii FISHER,
notable for being very expansive, occupied the entire south-eastern part
of Europe, and joined C.m. spermologus VIEILL. in the areas to the north-west
forming in Poland a mixed belt between these two subspecies. C.m. spermo-
logus VieILL. checked in its expansion eastwards by an equally strong sub-
species, C.m. soemmerringii FISHER, started invading areas previously occu-
pied by C.m. monedula L. This subspecies, most probably weaker numerously,
was ousted from its original breeding range in the British Isles but being more
resistant to a harsh climate retained its position in Scandinavia. After crossing
the Gulf of Bothnia this subspecies came upon the representatives of C.m. soem-
merringii Fisugr and that limited its spreading over the continent to the
southern part of Finland.

Migratory habits of C.m. spermologus ViriLL. and C.m. monedula L. support
the hypothesis presented here. C.m. spermologus VIEILL. migrates in the SW
direction of the original Western winter quarters (W), and it coincides with
the Western population of the Rook. At present the two groups of Jackdaws
of this subspecies are in the middle of cutting short their migration routes
(Tab. 5 — Sectors D1-2, EO-2, F1). A part of the representatives of C.m. mo-
nedula L. migrate to their original winter quarters (Great Britain), from where
the subspecies comes, while a part of them occurs within the secondary winter
ranges which were formed when the migration route became shorter (Holland,
Denmark, southern part of Scandinavia). Groups belonging to this subspecies
cut short the route of migration (Tab. 5 — Sectors B2-3, C1-2). The occurrence
of old birds at distances longer than 1000 km and not recorded anywhere
else (except the south-eastern shores of the Baltic Sea) can give rise to doubt
only in the case of the southern part of Sweden. A possible cause here might
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be a secondary occupation of the winter quarters in France (see Map 18).
The main problem remaining to be solved is the behaviour of C.m. soemmerr-
ingii FISHER living in the Baltic countries. These birds instead of migrating
directly southwards, in the direction of the original winter quarter, fly exclu-
sively in the SW direction to the areas occupied by a different subspecies.

Table 5. Percentage distribution of recoveries according to distance and age C. monedula L.

Number of Distances (km) (7)

recoveries to 100 101-500 501-1000 over 1000

Age of birds

(1) (2) (3) (4) (5) (6)

Sectors D1, D2 — Holland, Germany (8)

imm. 28 68 14 14 l 4
ad. 35 95 5 - —
Sectors EO-E2, F'1 — France, Switzerland (9)

imm. 34 44 30 21 6

ad. 19 85 15 - -
Sectors C1 — Denmark (10)

imm. 22 50 5 45 -

ad. 29 87 10 3 -

Sectors B2, C2 — Scandinavia (11)

imm. 55 55 18 18 9

ad. . 64 81 6 6 3
Sectors B3 — Finland (12)

imm. 33 51 12 15 21

ad. 26 70 15 15 —

Sectors €3, D3 — Baltic Lands (13)
imm. - 23 48 18 26 9

ad. 11 45 18 18 18

The distribution of recoveries supplying information about young and old
birds shows that old birds migrate more intensively (Tab. 5 — Sectors (3, D3),
and that may indicate that migration routes become longer in this direction.
Independently the migratory habits investigated on the Kurische Nehrung
yield approximately the same results. Consequently it can be accepted that
these Jackdaws completely abandoned the original direction of their migration
and “encouraged” by flocks of Rooks migrating westwards along the belt
of lowlands reach winter ranges proper to Rooks. The westward migra-
tion enables to choose the route along the belt of lowlands where food is easily
available for Jackdaws which join Rooks and form mixed flocks. It is interesting
that the winter ranges of all the three subspecies of the Jackdaw may coincide

) ¥ / ‘ |
http://rcin.org.pl
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(Map 21) which is impossible only in the case of populational differences
(e.g. in the Rook).

Groups of Jackdaws of the subspecies C.m. soemmerringii FISHER, inha-
biting areas in the vicinity of the Carpathians, preserved the original direction
of their migration and quite clearly cut short the route of the migration
It is difficult to decide on the basis of the data available the populational
composition of Czechoslovak birds. They are either a mixed group from the
O.m. spermologus VIEILL. and O.m. soemmerringii FISHER, or a part of indivi-
duals belonging to C.m. soemmerringii FisaEr, inhabiting these areas, repea-

Map 21. Winter quarters of the descri-
bed groups of Jackdaws. Heavy lines:
continous — the birds from the north
of France and Belgium, broken —
from Denmark; thin lines: continous
the birds from the Baltic countries,
broken — from the south of Sweden,
dotted — from Finland.

Map 22. Populational differences of Euro- Map 23. Winter quarters of Jackdaws.
pean Jackdaws. Ay — population with an Letter in a cirele — resident populations;
altered direction of migration. The rest letters with double apostrophe (A, N”’) —

of descriptions — see Map 13. secondary winter quarters developed by

way of lenghtening migration routes. The
rest of deseriptions — see Map 3.
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tedly chose the shortest route to a convenient winter quarter in the Hun-
garian Plain (when migrating both westwards and south-eastwards birds must
fly over highland regions).

We can accept the existance of three migrational populations, correspon-
ding to the Jackdaw subspecies, within the area of Western, Northern and
Central Europe (Map 22), Among O.m. soemmerringii FIsHER there appeared
a subpopulation whose main characteristics is a repeatedly changed direction
of its migration. The distribution of the European winter quarters of the
Jackdaw is shown on Map 23.

Carrion and Hooded Crow, Corvus corone L.

Corvus corone L. occurs in three subspecies all over Europe (VAURIE, 1959).
Carrion Crow, C.c. corone L. occurs in Western Europe as far as the southern
part of Scotland and Schleswig-Holstein in the north, the Elbe and western

Table 6. Recoveries used to the analysis of migrations of Corvus corone L,

Recoveries from Recoveries from }
winter period (2) migration (3)
Avoas i R Grand
shorter | longer shorter | longer Yotal
than than total than than total
100 km | 100 km 100 km | 100 km
| (1) (4) By | (6 #) | -(B8) 0y} -(0)
|

Great Britain (8) | 5 -~ 5 12 — 12 17
Sectors EO-1 | J
France (9) | 18 vy 18 | 18 2 20 38 |
Sector D1 | | ‘
Holland (10) ‘ 12 1 13 17 - 17 30 |
Sector C1 ‘
Denmark (11) | 8 3 11 17 — 17 ' 28
Sector B1 1‘ ‘
Norway (12) Il §:9% 39 76 74 31 | 105 181
Sector C2 | ‘ 4
S Scandinavia (13) 23 25 48 94 32 i 126 174
Sector C2 i
Central Scandinavia l
(14) 1 19 20 25 47 72 92 |
Sector A | '
N Scandinavia (15) 3 10 13 25 11 36 49
Sector E2 | |
Switzerland (16) | 2 - 2 3 — 3 5
Sectors D2-3 |
Germany, Poland (17) 5 5 10 8 1 l 9 19
Sectors B3-4, (3
Baltic Lands (18) l 25 86 11 75 155 | 230 341

Total (6) | 184 193 327 368 279 | 647 974
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part of Czechoslovakia in the east, and the Alps in the south. C.c. sardonius
KLeINscHMIDT occurs in Italy (with the exeeption of the northernmost parts),
Yugoslavia, and the southern part of the Balkans; Hooded Crow, C.c. corniz L.
lives in Ireland, the northern part of Scotland and the remaining area of
Europe northwards and eastwards to the subspecies mentioned earlier.
Among the European recoveries of Corvidae the Crow is represented by
he highest number 2243 recoveries. These recoveries, however, refer mainly

Map 24. Migratory habits of Corvus corone L. Map 25. Recoveries from winter period
Descriptions see — Map 2. and migration of Crows from the south of
Sweden and Denmark (O), and from Swi-
tzerland (/). Neglected recoveries from the
period of migration within the breeding
area. Descriptions see — Map 5.

to birds ringed in the Scandinavia (1627 recoveries — Map 1), whereas there
are practically no recoveries of birds from Central and Eastern Europe. 974
recoveries were used to investigate the migrations (Tab. 6). Similarly as in
the case of the species discussed earlier, birds inhabiting Western Europe
migrate less intensively than other European birds (Map 24). Towards the
east and north more intensive migration is encountered.

Corvus corone corone L.

1) Great Britain. Carrion Crows living in Great Britain may be treated
as resident — all the 17 recoveries from the autumn-winter period were recorded
at distances shorter than 100 km from the ringing place.

2) Northern part of France, Belgium, Holland. Out of 30 autumn-winter
recoveries of birds ringed in this region only one was recorded at a distance
longer than 100 km from the place where the bird had been boern.
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3) Switzerland (Map 25). Similarly as in the case of the Jackdaw, Alpine
Carrion Crows migrate in winter in the SW direction and display more intensive
migratory habits then their neighbours from lower regions. The harsh mountain
climate should be treated as a main reason for that.

Generally the Carrion Crow is a bird which has lost, to a considerable
extent, its migratory urge. Among the part of birds which still undertake
migrations the tendency is also quite evident (Tab. 7 — Sectors D1, EO-1).

Table 7. Percentage distribution of recoveries according to distance and age C. corone L.

Distances (km) (7)
Age of birds | Number of |
receveries to 100 101-500 501-1000 over 1000
(1) (2) (3) (4) (5) (6)
Sectors D1, EO, E1 — Holland, France (8)
imm. 36 81 17 6 —
ad. 32 97 3 — —
Sectors C1, C2 — Denmark, S Scandinavia (9)

imm. 124 69 18 12 1
ad. 67 85 10 5 —

Sector B1 — SW Norway (10)
imm. - 96 57 38 3 1
ad. 34 77 18 3 3

Sector B2 — Central Scandinavia (11)

imm. 60 23 30 40 8
ad. 21 58 14 14 14

Sector A — N Scandinavia (12)

imm. 29 65 7 17 10
ad. 14 50 21 7 21
Sector B3 — Finland (13)

imm. 194 31 9 39 20
ad. 94 41 10 20 29
Sector C3 — Baltic Lands
imm. 30 50 3 40 7
ad. 24 46 8 33 12

Corvus corone sardonius KLEINSCHMIDT
No recoveries.
Corvus corone cormiz L.

1) Ireland, Scotland. There are no winter recoveries of birds from these
areas; according to WITHERBY (1920) these Crows do not migrate.
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2) Denmark, southern part of Sweden (Map 32). The winter quarters of
Crows inhabiting these areas stretche from the eastern part of England
through Belgium, Holland, to Denmark. The distribution of recoveries of
young and old birds shows clearly that the routes of migration get shorter
(Tab. 7 — Sectors C1-2).

3) Norway and mountainous areas of Western Sweden to the 65° line of nort-
hern latitude (Map 26). Hooded Crows oceurring in the mountainous south-wes-
tern parts of Scandinavia have distant winter quarters which coincide with the

Map 26. Recoveries from winter period Map 27. Recoveries from winter period
and migration of Hooded Crows from and migration of Hooded Crows from Cen-
Norway. Descriptions see — Map 25. tral Sweden. Descriptions see — Map 25.

winter quarters of the previous group (from England by way of Holland to
Denmark). Besides this there is an additional winter quarter in the south-
-western point of Norway, the vicinity of Stavanger. Mass wintering in this
area must be caused by a strong reluctance of birds to cross the sea. The fol-
lowing recovery deserves attention:

Oslo 3880
o juv. 13. 07. 1934 Dovre: 62°05'N, 9°07°E, Norway.
* 06. 11. 1934 Kinbrace: 58°15.N, 3°56’W, Great Britain.

The early date of killing the bird gives ground for assumption that it mi-
grated directly from Norway to Scotland (a possible case of drift). The distri-
bution of recoveries of young and old birds gives information as to whether
the route gets shorter or longer (Tab. 7 — Sector B1l). However it is difficult
to accept that the group is a stabilized population unlike all the neighbouring
ones. It seems more probable that it is a mixture of birds displaying contra-
dicting migratory tendencies.
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4) Central Sweden (Map 27). The area of the winter occurrence of migrants
from this group coincides with the winter ranges of birds from the southern
part of Sweden, but the north-eastern boundary is shifted to the 60° line of lati-
tude. In spite of these similarities groups inhabiting these areas differ in the
distribution of recoveries (Tab. 7 — Sector B2). In as much as birds from the
southern part of Sweden shorten the range of migration, birds from the central
part of Sweden have a tendency to lengthen their migration routes, and they
form an intermediary group between the southern one (lowlying regions of
the southern part of Sweden) and birds inhabiting the entire northern part
of Seandinavia.

5) Northern part of Scandinavia (Map 28). Crows from this area disperse
over vast areas of winter quarters which coincide with the winter ranges of
the groups discussed above — they occur in winter in the area from Belgium
and Holland, through Denmark to the central and western part of Scandinavia.
The distribution of recoveries indicates a strongly elongated range of their
migration (Tab. 7 — Sector A).

Map 28. Recoveries from winter period Map 29. Recoveries from winter period

and migration of Hooded Crows from and migration of Hooded Crows from

the north of Scandinavia. Descriptions western part of Finland. Descriptions
see — Map 5. see — Map 5.

6) Finland and the Baltic countries: a) western part of Finland (Map 29) —
the winter quarters of these Hooded Crows can be accurately determined by
their numerous recoveries. They cover a relatively narrow belt from Belgium,
through Holland, Denmark, to the vicinity of Stockholm. Birds from this
region quite clearly lengthen the route of their migration (Tab. 7 — Sector B3).
b) “Mixed zone” (“Mischgebiet” according to RENDAHL, 1960) — Map 30.
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Birds inhabiting the narrow belt accurately determined by RuNDAHL (1960)
migrate along two routes: over Aland Islands (as birds from the western part
of Finland) over Sweden, Denmark and along the eastern and southern shores
of the Baltic Sea. In effeet they occur in winter quarters characteristic for
both birds from the western part of Finland (and from Gotland Island), and
for Hooded Crows from the more southern Baltic countries. Most probably
birds sometimes migrating along the eastern shores of the Baltic Sea, and
sometimes along the western shores, come from the zone discussed. For example:

Rossitten D 35 608
o 15.10. 1926 Rossitten: 55°11’N, 20°49’E, USSR.
* 28. 11, 1927 Oland: c¢. 56°30'N, 16°30’E, Sweden.

Stockholm U 39 824
* 09, 04. 1951 Mjohult: 57°19'N, 14°13’E, Sweden.
(?) 03. 04. 1955 Sabile: 57°00’N, 22°28'E, USSR.

¢) South-eastern part of Finland, Estonia, Latvia, Lithuania (Map 31) —
winter quarters of Hooded Crows from these countries are quite precisely
determined and they cover the north-eastern part of Germany, the northern

Map 30. Recoveries from winter period Map 31. Recoveries from winter period
and migration of Hooded Crows from the of Hooded Crows from the Baltic coun-
“transitional belt” in Finland. Deserip- tries (O) and a part of Central Europe (/).
tions see — Map 5. One recovery added (from Holland) from
the period of migration. Descriptions —

see Map 5.

part of Poland, and then in a narrow belt they reach the Gulf of Finland.
Only a small part of this winter quarter, at the foot of the Jutland Peninsula,
is common with the Seandinavian birds. One recovery was recorded in Holland.
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Similarly as in the case of Finnish birds the distribution of recoveries indicates
the lengthening of the route of migrations (Tab. 7 — Sector 63).

7) Poland (with the exception of the north-western area), (Map 31). There
is only a small number of winter recoveries of Polish birds. They all imply that
the general direction of their migrations is WSW, while the most distant
recovery was recorded in the western part of Central France. The insufficient
number of recoveries made it impossible to investigate the migratory tendencies
of this group of birds.

From the remaining areas of Europe there are only single, scattered reco-

veries. :
In spite of the fact that there are three subspecies of Crows in Europe the
analysis of populational differences is not simple. The problem of the origin
of C.e. corone L. seems to be quite evident. The distribution of this subspecies
ag compared with the area of the Hooded Crow (taking into account, among
other things, the latter’s occurence on the British Isles) suggests that the
former comes from the south-western region, and so the same as the western
population of the Rook and subspecies C.m. spermologus VIBILL., C.c. corone
L. is only a partial migrant population and is in the middle of the process of
cutting short its migration routes. The Carrion Crow occupying the continent
when the glacier retreated came upon two populations, differing as far
as their origin was concerned, of the Hooded Crow: British (the counter-
part of the northern population of the Rook and subspecies C.m. monedula
L. of the Jackdaw), and a strong Balkan population in Central Europe (or
any other south-eastern population).

The correlation between the populations is analogous to the situation that
prevails with the Jackdaw — the northern population (British) was ousted
to the north of the British Isles, where they now form a sort of an oasis there,
and to the Scandinavian Peninsula. It should be mentioned here that the spre-
ading of the Hooded Crow in Scandinavia must have come up against obstacles.
The Hooded Crow, as one of the most resistent to low temperatures Corvidae
birds (see their geographical distribution), must have moved just behind the
retreating glacier. When it started invading the Scandinavian Peninsula, in
the mountainous regions prevailed conditions which for a long time rendered
life there impossible. As a result of this the first wave of invasion, coming
from the British Isles, could occupy cnly the lowland part of Southern Sweden.
Simultaneously, on the other side of the Baltic Sea, which had been freed
from the glacier, Hooded Crows, from the southern populations migrated to
the north. These birds occupied the entire northern part of Scandinavia and
in the mountainous regions of Sweden and Norway they came upon the repre-
sentatives of a less dynamic northern population. In Central Scandinavia
an area was formed where northern and southern populations mixed with
each other. Hooded Crows coming from the southern regions, after they had
ocecupied Scandinavia, were forced by the local conditions to migrate along
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the route natural for northern populations. And as Hooded Crows display
a pronounced reluctance to cross the sea, migrations to the original winter
quarters became impossible. Hence the winter ranges of the two populations
inhabiting the Scandinavian Peninsula are almost identical, disregarding
a specific winter quarter in the southern part of Norway. Birds from the wes-
tern part of Finland, for which the most economic route -across the sea was
the flight over Aland Islands, accepted the same migration route as Swedish
birds. It may be considered here whether the hypothesis of the secondary
migration route of Scandinavian birds disposes of the assumption concerned
with the double invasion of the peninsula. This assumption is based on the
analysis of migratory tendencies of Hooded Crows from Denmark and various
localities of Scandinavia. Birds from Denmark and the southern part of Sweden
(the lowlands — hypothetical regions occupied mainly by the northern po-
pulation) are in the middle of the process of shortening their migration routes.
Crows from the areas where the mixing of populations is supposed to occur
do not display their tendencies strongly (Norway, Central Sweden), while
Hooded Crows from Finland and the north of Scandinavia quite clearly leng-
then the route of their migrations. Common winter quarters in Holland or in
Denmark are for some of them (the northern population) secondary winter
ranges which were formed by way of cutting short the migration routes (original
winter ranges within the British Isles), while for others they are the result
of lengthening their routes (the southern population). Hooded Crows from
Poland and the Baltic Countries migrating to the west, and not to the south
as their hypothetical origin might indicate, should display tendencies to
lengthen the migration routes which was in fact recorded.

And so we can accept for the investigated area of Europe the existence
of four basic Carrion Crow populations (Map 32): 1) Western population
(W) covering the entire area within which subspecies C.c. corone oceurs; 2) Sub-
alpine population covering the area within which subspecies C.c. sardonius
occurs; 3) northern population (N) whose area is scattered — Ireland, Scotland,
Denmark, and the south of Sweden; 4) southern population (S) which includes
at least three subpopulations: a) Norwegian (Sr) covering the western part of
Scandinavia, b) pseudo-northern (Sn) occurring in the central and northern
part of Scandinavia and in the western part of Finland, ¢) pseudo-western (Sw)
population inhabiting the eastern and southern shores of the Baltic Sea. The
winter quarters of the populations mentioned are presented on Map 33. There re-
mains still the problem of subpopulational boundaries within the southern popu-
lation. The frontier belt between birds migrating to the southern point of Norway
and birds flying to Denmark by way of Kattegat runs approximately along
the valley of the Glommy river and further on along the main ridges of the
Scandinavian mountains forming a sort of continuation of Skagerrak. This
division was most probably caused by the specific topographical features,
as the existence of a similar boundary for Jackdaws and Rooks is implied
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by, unfortunately occasional, recoveries. The “mixed belt”, as understood
by RENDAHL (1960), running within the area of Finland, seems to me to be
a “transitional belt” between the subpopulations. A deciding factor in the
division of the migrational directions of Finnish Hooded Crows are the topo-
graphical features. For Crows from the west of Finland the route ensuring

Map 32. Populational differences of Crows. Map 33. Winter quarters of Crows. Des-
Description of symbols in the text; des- criptions see — Map 23
cription of signs — see Map 13.

the safest flight over the sea is the belt of Aland Islands. Crows from the eastern
part of Finland fly over the Gulf of Finland which is only a small area of open
water. For birds inhabiting the above mentioned transitional belt both these
routes are similarly gruelling and the decision as to the choice of the route
of migration may depend on the actual state of atmospheric conditions (winds,
visibility, ete.), and the same birds may sometimes choose different routes
in successive years. This seems to be supported by recoveries of birds ringed
on the Kurische Nehrung.

Jay, Garrulus glandarius (1.)

The Jay inhabits the entire area of Europe, northwards to the 65° line of nor-
thern latitude in Scandinavia, and to the 61° line of northern latitude in the north-
-eastern part of the Soviet Union. Within this area the Jay occurs in many
subspecies G.g. hibernicus WiTHERBY and HARTERT — Ireland, Scotland,
G.g. rufitergum HARTERT — the remaining area of the British Isles, G.g. fas-
ciatus (BREHM) — the Iberian Peninsula, G.g. ichnusse KLEINSCHMIDT — Sar-
dinia, G.g. corsicanus LAUBMANN — Corsica, G.g. albipectus KLEINSCHMIDT —
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Italy, Siecily, Yugoslavia, G.g. cretorum MEINERTZHAGEN — Greece, Crete,
G.g. inphigenia SUSHKIN and PTuscHENKO — the Crimea, southeastern part
of Ukraine, G.g. sewertzowii BOGDANOV — north-eastern part of the Soviet Union,
G.g. glandarius (1.) the remaining part of Europe (VAurie, 1959). The Jay
belongs to the species of which we have a considerable number of recoveries
(421 — Map 1). However, out of this number only 151 recoveries are useful
for considerations on migratory populations (Tab. 8). A considerable number
of recoveries comes from birds ringed outside the breeding season.

Table 8. Recoveries used to the analysis of migrations of Garrulus glandarius (L.)

Recoveries from Recoveries from
winter period (2) migration (3)
A vana G Grand
shorter | longer shorter | longer total
than than total than than total
100 km | 100 km ? 100 km | 100 km
) (1) (4) (5) ® | (@ (5) (6) (7)
Great Britain (8) 2 i 2 2 O | P 4
| Seetors D1, E1 |
France, Holland (9) | 12 2 14 31 6 37 51
Sectors D2, D3 | l
Germany, Poland (10) 17 6 23 15 10 25 48
Sectors B3, B4,
. Baltic Lands (11) 3 1 4 12 1 13 v 1T
i Scandinavia (12) 11 —_ 11 17 3 20 31
Total (6) 45 9 54 77 20 97 151

Some authors consider the Jay as an invading bird (e.g. Dorst, 1962)
which does not undertake any migrations except in the years of invasion.
Recoveries do not seem to support this opinion: long distance recoveries come
from different years relatively regularly and they do not show any crowding
in the years of invasion as given by Purzic (1938), and BERNDT and DANCEER
(1960). Also ULFSTRAND (1963) has doubts whether the Jay is an invading
bird. A considerable number of recoveries come from the sector within direc-
tions from S to W which would not occur if Jays carried out only nomadic
flights. This indicates the existence of a determined direction of migration
(Map 34).

European Jays, displaying a tendency to cut short the routes of their
migrations (Tab. 1), are at the same time only partial migrants so that in
normal years only a small per cent of birds leave their breeding grounds.
Migrations of a small number of Jays often remain unnoticed by many obser-
vers. But the occurrence of this phenomenon is proved by the fact that the
observation stations along the Polish coast of the Baltic Sea (Operation
Baltie) continually record passages of this species although sometimes of quite
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small numbers. The occurrence of an annual migration of a small number
of Jays was also recorded by BErRNDT and DANCKER (1960). In some years,
when there occurs a considerable increase in Jay populations possibly with
a simultaneous shortage of food, an intensive migration of young Jays in the
direction of normal migrations follows. A mass flight of birds in then easily
noticeable and is recorded as an invasion. Such an invasion is a mass migration

Map 34. Recoveries from winter

period and migration of European

Jays. Places where the rings were

recovered are connected on the map

with the places where the bird had

been ringed. The rest of deserip-
tions — see Map 5.

of a population of birds whose instinct of migration has declined. For a majority
of birds from such a population a strong ultimate factor is needed, to induce
to migration (e.g. lack of food) — (THOMSON, 1949), while indirect stimuli,
connected with the seasons and stimulating migrations of typical migrants,
are insufficient. This tendency to invasions should be considered as the lowest
degree of migratory habits of a population. Only those populations of birds
whose instinet to seasonal migrations has declined completely can not react
with a directional invasion to such a strong stimulus as the lack of food
(or symptoms which indicate it, like the overcrowding of the population).
A similar opinion was expressed by BErNDT and DANCKER (1960) mentioned
above. However, they consider that the effect of the lack of food must be
excluded in the case of the Jay, and they assume the occurrence of the over-
crowding of the population to be a basic stimulus releasing the inclination
to migrate. However, it must be taken into consideration that the concept
of overcrowding is a relative one — we are here not so much concerned with
an absolute density of bird occurrence per unit of area, as with the relation
of birds to the amount of available food in the environment. The state of
things in which there occurs a premature exhaustion of food reserves is such
an overcrowding of an area and releases the impulse to migrate. And so mi-
gration turns out to be a sort of reaction to the possibility of a food shortage
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which is one of the original stimuli to seasonal migrations of birds living in
cold and temperate zones (THOMSON, 1949).

A small number of long-distance recoveries of European Jays, as well
as a complicated pattern of the distribution of subspecies within this area
give no grounds for considerations on the occurrence of migratory populations
in Europe.

Raven, Corvus coraxz L.

Only two subspecies occur in Europe: C.c. varius BRUNN. living in Iceland
and Faeroe Islands, and C.c. corax L. occurring in the remaining part of Europe
including the Far North (VAurie, 1959).

Map 35. Recoveries from the antumn,
winter and spring periods of Euro-
peans Ravens. Deseriptions see —

Map 34.

iy oy

Table 9. Recoveries used to the analysis of migrations of Corvus coraz 1.

l Rocoveries from

Recoveries from

winter period (2) migraiifi 7(73)7 -

i
i
|

!
; = ' *| Grand |
i Areas shorter | longer shorter | longer bttt
| | than ! than total than | than total | ‘
I 1100 km | 100 km \' | 100 km : 100 km |
e sl Lo @ .® [ el 6. “‘_)_.! |
’ Great Britain (8) | 3 Y 4 . “R Lt 4 ‘ g
| Scandinavia (9) 7 ‘ 4 11 ‘ 11 6 IPFAE | RS T
NE Europe (10) . 2 6 10 1 I atakifg (ol
Rest of Europe (11) | 2” 7 1 3 sl | _4_ u BE _4_‘ 2l
Total (6) | 16 8 24 29 il wn 36| 60 |
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There is a relatively small number of recoveries of European Ravens (125),
and out of this number 60 recoveries concern birds captured in the autumn-
-winter period (Tab. 9). It is evident, on the basis of the table, that 15 reco-
veries out of the total number concern Ravens which migrated at least 100 km
from the place where they had been born. This shows that there is no pronounced
direction of migrations and that we can treat the Raven as a mainly resident
bird. In the autumn-winter period Ravens undertake nomadic movements but
only within the radius of 200 km; only one recovery was recorded at a longer
distance:

Stockholm TB 5037
o 18.05. 1952 Bjorna: 63°33’N, 18°36’E, Sweden.
(%) 21. 09. 1952 Sorunda: 59°00’N, 17°48’E, Sweden. 500 km 8.

The distribution of recoveries of young and old birds indicates a definite
stabilization of migratory habits of the Raven (Tab. 1).

Magpie, Pica pica (L.)

The Magpie occurs all over Europe with the exception of its north-eastern-
most part (DEMENTEV et all., 1964). Within this area there are five subspecies:
P. p. melanotos BREHM — the Iberian Peninsula; P. p. gallide KLEINSCHMIDT —
Belgium, Rhineland in Germany, France, Switzerland, Italy with Sicily, part
of Yugoslavia, Greece; P. p. pica (L.) — the British Isles, Holland, Denmark,

Map 36. Distribution of Magpie in Europe.
Subspecies: 1 —P. p.melanotos A. E. BREHM,
2 — P. p. galliae KLEINSCHMIDT, 3 — P. p.
pica (L.), 4 — P.p. fennorum LONBERG,
5 — P.p. bactariana BoxNapr. Continous
line — north boundary of breeding area,
broken line — boundaries of subspecies,

the southern part of Sweden, Germany, Poland, south-eastern Europe to
Roumania and Bulgaria; P. p. fennorum LONNBERG — Scandinavia with the
exception of the southern part of Sweden, Finland, the Baltic countries, the
Soviet Union to Moscow; P. p. bactriana BONAPARTE — the remaining pait of
Europe as far as the Ural (VAURIE, 1959).

There is a relatively considerable number of recoveries concerning European
Magpies (560). However, this material does not supply many possibilities for
populational . considerations. Out of 274 recoveries recorded in the autumn-
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-winter period only two were recorded at distances longer than 100 km; the
material contains only 7 long-distance recoveries of birds ringed in their nests —
210 km S, 275 km NE, 450 km SW, — of birds ringed in the course of the
year as adult birds — 110 km ENE, 145 km 8, 1563 km 8, 150 km S (the
last three birds had been ringed in spring in Denmark). The distribution of
recoveries of young and old birds is quite identical (Tab. 10). These data indicate
that the Magpie is a resident bird, and it is impossible to discern any migratory

Table 10. Percentage distribution of recoveries according to distance and age P. pica (L.)

= Distances (km) (7)
Age of birds I\umber' ot -
recoveries to 100 101-500 501-1000 over 1000
(1) (2) - (3) (4) (5) (6)
imm. 176 99.5 0.5 - —_
ad. 81 99 1 - —

populations. And so the origin of individual subspecies can be deduced by
drawing an analogy between the present distribution of Magpie subspecies
and the Corvidae species discussed in greater detail. An attempt to apportion
subspecies to separate glacial areas should however be treated only as a sugge-
stion which might help to solve this problem. At present the methods of taxo-
nomic and zoogeographic investigations are insufficient to solve it. Bearing
in mind this reservation we might suppose that P. p. melanotos Brream did
not abandon the area occupied; P. p. galliae KLEINSCHMIDT is of a Subalpine
origin (the Italian Peninsula); P. p. pica (L.) is diphiletic — birds from the
British Isles survived the farthest reach of the glacier in France (the respective
northern populations of the Corvidae discussed earlier), while birds of the
Balkan origin occupy the rest of the subspecies area; P. p. fennorum LONNBERG
is a counterpart to the Caucasian population of the Rook; P. p. bactriana
BonArARTEIS of Asian origin. The characteristic shape of areas inhabited
by European subspecies (pointing in the north-western direction) would indi-
cate a strong drive of Asian populations in the western direction.

Nuteracker, Nucifraga caryocatactes (L.); Chough, Pyrrhocorax
pyrrhocorax (1.); Alpine Chough, Pyrrhocoraz graculus (L.)

These species can not be discussed in greater detail because of the lack of
material. 13 recoveries of Nutcrackers ringed (8 local, 50, 80 km) were recorded,
the three remaining recoveries (one of them only probably) concern the in-
vasion of N. ¢. macrorhynchos BREHM:

Helsinki B 18 166

* 03.09. 1954 Signilskar: 60°12’N, 19°22’E, Finland.
x skeleton 14. 10. 1955 Dorrod: 55°35’N, 13°22'E, Sweden.
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Helsinki B 18 173
* 13. 09. 1954 Signilskar: 60°12’N, 19°22’E, Finland.
x 03. 11. 1954 Brastad: 58°20'N, 11°25’E, Sweden.

Goteborg C 48 425
* 10, 02. 1954 Falun: ¢. 61°N, 15°E, Sweden.
(?) 19. 08. 1955 Troitzk-Petyorsk: 62°40’'N, 56°15’E, USSR.

Out of ten recoveries of the Chough 5 are retraps, 4 short-distance reco-
veries (256 km NNW, 40 km S, 50 km ENE, 60 km ESE), and one recovery
recorded at a distance longer than 130 km SSW (a bird from Switzerland).
Out of 14 recoveries of the Alpine Chough 11 are retraps, three from distances:
35 km ESE, 35 km ESE, 85 km NNE.

CERTAIN PROBLEMS OF THE BIOLOGY OF CORVIDAE

The disposition in the time of European Corvidae breeding season is illu-
strated in Table 11. We can assume, generally, that the well known regularity
in the delay of the breeding season as we move to the north and east is evident
from the table. A permanent succession in which birds start their broods is,
as a rule, preserved within individual areas. Some insignificant deviations
from this rule were observed only in the case of species starting their broods
late (Jackdaw, Magpie, Jay). However, it seems possible that they are only
accidental deviations being the result of the paucity of material.

After leaving the nest by juvenile birds there commences in their life a period
often called the period of post-breeding dispersion. In the period preceeding
directional autumn migrations individual birds and flocks undertake nomadic
movements in search of places with available food. In the case of certain species
these movements reach even hundreds of kilometres in directions which differ
from the main direction of their migrations (e.g. the Grey Heron, Ardea
cinerea L. — RYD2ZEWSKI, 1956), while other species carry out only short
flights from their place of birth. Corvidae belong to the latter group: a majority
of individuals from all the species discussed remain in the nearest vicinity
of the nest, flying distances not longer than 10 km. This is shown in Table 12
which also illustrates the attachment of Corvidae to the place of birth in their
later years of age. Similarly as GROMADZKI (1964) I consider it more accurate
to use the phrase “attachment to the locality of birth” than “.... the place
of birth” when considering the problem of young birds’ return to their broods.
The latter phrase is acceptable in the case of colonial birds when they return
to the same colony. However, it should be remarked that a Rook killed a few
kilometers away from its place of birth could have nested in its natal colony
which it had left flying to the feeding ground. And so, without dividing the
species discussed into colonial and solitary, I assumed for all Corvidae that
a bird recorded within the radius of 10 km from the place of breeding
returned to the place of birth. This conventional distance turned out to be
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Table 11. Phenology (average dates) of the breeding season of Corvidae in Europe (in
brackets number of recoveries which were taken as a basis for calculating average data;
boundaries of sectors were taken only approximately).

Corvus C. co- O. frugi- | 0. mone- Pica Garrylus
Areas B glanda-
corax L. | rone L. | leqgus L. | dula L. | pica L. ;
(1) rius (1)
co, DO 24 IV 28V 29 IV 30V 28V
Great Britain (2) (25) (30) (37) (46) (15)
C1 22V 3 VI 28V
Denmark (3) he s (39) (90) (44) i
o2 30V 4 VI 1VI |
S Scandinavia (4) (214) (108) |  (71) !
B1 3 VI 2 VI 94‘;‘
SW Norway (5) 23 V (171) 27 V (64) (43)
B2 (38) (37) 9 VI
Central Scandinavia (89?;)1 (15)
(6) Lobwll 5o il
A 18 VI 17 VI
N Scandinavia (7) (65) (16) "
B34 6 VI 9 VI 13 VI
Finland (8) 14V (424) (105) (138) 8 VI
‘ (3-4 (22) 3 VI 25V 12 VI (23)
Baltic Lands (9) (93) (59) 4 VI (13)
D3 (63)
S Poland, Byelorussia
(10) 12V 28V 24V 4 VI 7VI
D2 (19) (36) (118) (35) (49)
W Poland, E Ger- l
many (11)
D1 26 V 2182;’ 7 VI
Holland (12) (53) (126) (43)
EO 4V 3V
Brittany (13) (283) (29)
El TaZgyTe 4 VI
France (14) " (46) 20V (18)
E2 3 25V (89)
Austria (15) . "
E3-5 271V
Southern Russia (16) U, (49)
C5, D4-5 ‘ | 31V
Russian Plain (17) i | (270)

* calculated together with sectors D2, D3.

http://rcin.org.pl
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Table 12. Post-breeding dispersion and the abandonment of the locality of birth (percentage
of birds given was recorded at a distance longer-than 10 km from the place of birth; in
brackets number of recoveries considered).

First Later
Species post-breeding breeding

period periods

1 (P r @ , (3)

Garrulus glandarius (L.) 0 (21) 12 (24)
Pica pica (L.) 3 (98) 12 (65)
Corvus corone L. 8 (191) 43 (169)
Corvus monedula L. 14 (57) 23 (216)
Corvus frugilequs L. 28 (123) 48 (113)
| Corvus corax L. e )) 89 (37)

suitable for all the species with the exception of the Raven whose normal
hunting range exceeds the radius of 10 km from the nest. It seems that ten-
dencies to abandon the locality of birth are correlated with the size of the
post-breeding dispersion of young birds. An exceptionally high per cent of
Rooks nesting outside the locality of birth indicates that the connection of
young birds with the flock of the natal colony is not stronger than connections
within the flock of Crows.

Birds abandoning the locality of birth sometimes fly very long distances:

Corvus frugilegus 1.

Riga 115 240
o 28.05. 1939 Rezeknensk: 56°06’N, 27°31’E, USSR.
(?) 02. 06. 1941 Brudzew: 51°55’°N, 18°00’E, Poland. 810 km SW.

Corvus corone cormix L.

Stockholm TA 7608

o 03. 06. 1947 Sundsgruvan: 56°40’N, 14°40’E, Sweden.

x 22.05. 1948 Apeldoorn: 52°20'N, 6°10’E, Holland. 670 km SW.

and even contrary to GROMADZKI'S suppositions (1964) they abandon the
area inhabited by their own subspecies:

Corvus monedula L.

Copenhagen 698 226
* ad. 11. 05. 1957 Utterslev Mose: 55°43’N, 12°30’E, Denmark.
x 28. 05. 1959 Wieluri: 51°05’N, 18°30’E, Poland.

This last case, however, is quite exceptional. Also exceptional and difficult
to explain are recoveries recording migrations of single individuals in an opposite
direction to the one expected:
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Corvus monedula L.
Bruxelles 4 E 9996
* 26, 04. 1958 Knokke: 51°21’N, 3°19’E, Belgium.
(1) 12.06. 1958 High Halstow: 51°27°N, 0°34’E, Great Britain.

Corvus monedula 1.

Rossitten Nr ?
*  25.04. 1932 Rossitten: 55°11’N, 20°49’E, USSR.
(?) 15.05. 1932 Steegen: 52°02’N, 6°04’E, Holland.

Rossitten Nr ?
* 922 10. 1937 Rossitten: 55°11’N, 20°49’E, USSR.

(?) 07. 12. 1937 Bene: 56°28'N, 23°05’E, USSR.

The next problem which can be solved on the basis of recaptures of ringed
birds is the problem of mortality. Table 13 characterizes the length of life of
the species discussed. In order to present better differences between individual
species the table contains various parametres determining the process of
mortality. As it can be seen the comparison of the length of life of representa-
tives of various species, with the indices applied, is not unequivocal. It is

Table 13. Mortality and survival of Corvidae in Europe (in brackets number of recoveries

considered).
Average length
| Mortality in of life of Chances of
sy the first individuals Maximum surviving
|y year of life | which survived length five years
oo their first of life* /00
year of life
(1) (2) (3) (4) (5)
Pica pica (L.) 69.0 (425) 2-8-24 (125) 14-11-25 31
Corvus corax L. 63.5 (104) 2-2-21 (33) - -
Corvus corone L. 62.4 (1254) 2-9-15 (427) 14-8-12 40
Garrulus glandarius
(L.) 60.7 (181) 3-3-16 (69) 17-11-4 71
Corvus frugilegus L. 54.0 (525) 3-5-28 (235) 19-11-6 79
Corvus monedula L. 45.56 (745) 2-7-14 (428) 14-3-8 53

* on the basis of ringing — according to Rypzewskr (1962). .

mainly caused by differences in the mortality curves for individual species
(Diagram 2). The curve for the Jackdaw differs particularly significantly
from the other curves, as its mortality in the first year of life is very low. This
phenomenon, already mentioned in the previous paper (Bussg, 1963) seems

h s
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to be beyond any doubt (745 recoveries considered). The course of the curve
for the Rook is also very interesting: it shows a clear drop in the mortality
of birds older than five years.

The mortality of Corvidae in individual months of the first few years of
life is presented on Diagrams 2—4. In spite of a considerable number of data
used these diagrams show uneven courses caused by accidental deviations.
To give a better picture of mortality in different seasons the same data were
used for the constrnction of simplified curves (Diagram 4). High mortality
occurs mainly in the two basic periods — in antumn and in the breeding season.
High mortality in autumn is most often observed in young birds, while in
spring — in old birds.

Diagram 1. Comparison of mortality
curves of the Jackdaw, obtained
with the help of the classical me-
thod — broken line, and with the
| help of the method used in the pre-
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P | ‘ Diagram 2. Mortality curves of Corvidae birds.
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Diagram 8. Mortality curves in the first few years of life: A — O. corone; B — U. mone-
dula; C — 0. frugilegus; D — P. pica.

CONCLUSIONS

From the point of view of migrations the Corvidae discussed can be divided
into:

1) typical migrants (C. frugilegus, C. monedula, C. corone);

2) partial migrants — bordering with birds which carry out invasions
(G. glandarius);

3) non-migrants: a) nomadic (C. comm)l, b) resident (P. pica).

It seems that the present ornithogeographic relations within the European
part of the area of the Corvidae mentioned can be presented in the following
way:

In Europe there are migratory populations differing from each other (some-
times equivalent to subspecies), and characterized by a different origin. These
populations became distinguishable in the glacial period when there occurred

http://rcin.org.pl
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an isolation of individual groups of birds within separate areas. The present
habits are the result of the distribution of birds in the period following the
retreat of the last glacier. We can discern five home areas of individual po-
pulations for Europe: Great Britain (“Northern” population), south-western
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Diagram 4. Mortality curves in the course of the year: A — C. frugilegus, B — C. corone,

C — 0. monedula, D — P. pica, E — G. glandarius, F — C. corax. Continuous line — first

year of life, dotted line — second year of life, broken line — next years of life. On vertical
axis — average monthly mortality from periods plotted on horizontal axis.
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part of France (“Western” population), the Italian Peninsula (“Subalpine”
population), the Balkan Peninsula (“Balkan” population), and Central Asia
(“Caucasian” population).

Populations, even those not showing morphological differences, did not
mix together completely within the Huropean area occupied at present, but
by now we can discern areas occupied by pure populations and “mixed zones”.
Within the mixed areas of various populations it is impossible to distinguish
individuals belonging to population “X” or “Y”. The majority of birds
from these areas have genetical possibilities (as a result of long, unhampered
crossbreeding) to migrations in the direction of various winter ranges. Within
a population (a group of birds of a common origin) we can distinguish “transi-
tional zones” which are subpopulations boundaries (differences as far as direc-
tion is concerned, e.g. the Hooded Crow in Finland, ov the range of the migra-
tion, e.g. the Rook — the Subalpine population). In contrast to mixed zones
between populations, whose present distribution depends only on the history
of the species, the existence of transitional zones is the result of the present
arrangement of conditions along the route of migrations (migrational barriers).
The existence of migrational barriers may cause the change of the original
direction of migration which is a replica of ways in which the population
spreads. And so these birds start wintering within a completely different area
which does not coincide with the area occupied by the population in the glacial
period .(original winter range). Beside changes in the direction of migrations
we can observe the existence of tendencies to shorten the route of the mi-
gration to becoming resident. These phenomena enable to distinguish in existing
winter ranges of three groups: 1) original winter ranges coinciding with the home
area of a population, 2) secondary winter ranges which were developed by way
of changes in the direction of migrations, and 3) secondary winter ranges
which were developed by way of cutting short the route of migrations. When
a group of birds is resident it means that it winters within a secondary win-
ter range which coincides with the breeding ranges.

The ornithogeographic picture of the Corvidae family in Europe presented
above is a hypothesis based on the data collected and used with the help of
specified methods of analysing the material. In spite of copious material
and the simplicity of additional assumptions (and the fact that quite often
they are “evident”), we must take into account the possibility of changes
in the picture obtained. A significant shortcoming of the existing material
is the fragmentation of data from the vast areas of Southern and Eastern
Europe. Any further data from these areas may support, or contradict, the
hypothesis presented. Bearing in mind that the present paper is only a summary
of a certain stage of investigations on the migrations of Corvidae, I trust that
it will give a stimulus to further efforts in ringing this group of birds, in par-
ticularly interesting areas.
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STRESZCZENIE

W pracy zostaly wykorzystane wiadomosci powrotne dotyezace ptakéw
krukowatych, Corvidae w Europie, od poczatku obraczkowania ptakéw do
polowy r. 1964. Materialy te byly opublikowane w sprawozdaniach central
ornitologicznych i biur obrgczkowania oraz w pracach analitycznych. Ogélem
analizowany material obejmuje 5738 wiadomosci dotyezacych nast¢pujacych
gatunkéw: kruk, wrona, gawron, kawka, sroka, orzechéwka, sojka, wronezyk
i wieszezek. Na mapach zaznaczono wiadomosei o ptakach obraczkowanych
w okresie legowym, pochodzace z okresu wedréwek (X-XI, III-poltowa IV)
i zimowiska (XII-II), z odleglo§ci ponad 100 km od miejsca zaobraczkowania.
Na podstawie tych map zostala przeprowadzona analiza zwyczajéow wedrowko-
wych poszezegolnych gatunkéw z réznych terenéw Europy z uwzglednieniem
zréznicowania populacyjnego. Do wyjasnienia niektérych zagadnien zostala
wprowadzona metoda okre§lania tendencji ewolucyjnych zmian zwyczajow
wedréwkowych populacji, oparta na rozszerzeniu znanego prawa biogene-
tycznego HARCKLA. W metodzie tej na podstawie obecnie istniejacych réznic
miedzy sklonnofciami do wedréwki ptakéw jednorocznych i ptakéw starszych
wnosi si¢ o dawniejszych zwyczajach wedréwkowych populacji.

W eczedei poswieconej zagadnieniom biologii krukowatych zostaly zasto-
sowane nowe sposoby przedstawiania §miertelnosci. Do okreslania dlugowieczno-
§ei ptakéw uzyto trzech parametréw: a) Smiertelno$é w pierwszym roku zycia,
b) §rednia dlugo$é zycia ptakéw, ktore przezyly pierwszy rok i ¢) szansa prze-
zycia przez ptaka danego gatunku pieciu lat (wyrazona w promilach). Rozklad
dmiertelnosdci w poszezegélnych miesigeach byl ustalany przez obliczenie pro-
centu ptakéw gingeyeh w danym miesigen w stosunku do iloSei ptakéw roz-
poczynajacych dany miesige zycia.

Podstawowe wyniki pracy przedstawiaja sie nastepujaco:

1) Z punktu widzenia wedréwek, omowione gatunki krukowatych mozna
podzieli¢ na: a) typowo wedrowne (gawron, kawka, wrona); b) slabo wedrow-
ne — na pograniczu z inwazyjnymi (s6jka); ¢) niewedrowne; c¢’) koczujace
(kruk), ¢’’) osiadle (sroka).

2) Wydaje sie, ze obecne stosunki ornitogeograficzne w obrebie europej-
skiej czefci arealéw wymienionych krukowatych wygladaja nastepujaco: Na
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terenie Europy istnieja zréznicowane populacje wedréwkowe (czasem réwno-
znaczne podgatunkom), charakteryzujace si¢ réznym pochodzeniem. Populacje
te wylonily sie w epoce lodowcowej, w czasie izolacji poszezeg6lnych grup
ptakéw na terenie odrebnych ostoi. Na obecne zwyczaje decydujacy wplyw
mialo rozmieszezenie ptakéw w okresie po rozpoczeciu regresji ostatniego
lodowea. Dla Europy autor wyréznia pie¢ obszaréw macierzystych poszczegol-
nych populacji: Wyspy Brytyjskie (populacja ,,péinocna”), poludniowo-za-
chodnia cze$é¢ Francji (populacja ,,zachodnia”), Pélwysep Apeniniski (populacja
,,subalpejska”), Pélwysep Balkanski (populacja ,batkanska”) i Azja Srodkowa
(populacja ,,kaukaska”).

3) Populacje, nawet nie zréznicowane morfologicznie, nie ulegly calkowite-
mu wymieszaniu na obecnie zajmowanych obszarach Europy, lecz do chwili
obecnej mozna wyréznié tereny zajmowane przez czyste populacje i strefy
mieszane. W strefach mieszania si¢ réznych populacji nie mozna obecnie wy-
rézni¢ osobnikéw nalezacych do populacji ,,X” ezy ,,Y”. Wiekszosé ptakow
z tych obszaréw posiada bowiem genetyczne przestanki (skutkiem diugiego,
swobodnego krzyzowania si¢) do wedrowki w kierunku réznych zimowisk.
W obrebie wyréznionych przez autora populacji (grupy ptakéw o wspélnym
pochodzeniu) mozna wykryé ,,strefy przejSciowe” bedace granicami subpo-
pulacyjnymi (zréznicowanie pod wzgledem kierunku — np. wrona w Finlandii,
Iub zasiegu wedrowki — np. gawron z populacji subalpejskiej). W przeciwieri-
stwie do stref mieszanych miedzy populacjami, ktérych obecne rozmieszcze-
nie zalezy, wedlug autora, jedynie od historii gatunku, istnienie stref przejscio-
wych jest wynikiem obecnego ukladu warunkéw na trasie wedréwki (bariery
wedrowkowe). Istnienie barier wedréwkowych moze spowodowaé zmiane
pierwotnego kierunku wedréwki, bedacego powtérzeniem drég rozprzestrzenia-
nia sie populacji. W tej sytuacji ptaki rozpoczng zimowanie na zupelnie no-
wym terenie, nie pokrywajacym si¢ geograficznie z terenem zajmowanym przez
populacje w epoce lodowcowej (zimowiskiem pierwotnym). Précz zmian kie-
runku wedréwki, daje si¢ zaobserwowad istnienie tendencji do skracania drogi
wedréowki i osiadlodci. Zjawiska te pozwalaja zréznicowaé obecnie istniejace
zimowiska na trzy kategorie: 1) zimowiska pierwotne (odpowiadajace terenom
macierzystym populacji), 2) zimowiska wtérne, powstale droga zmiany Kkie-
runku wedréowki, 3) zimowiska wtérne, powstale droga skracania wedréwki.
Osiadlo$é okreslonej grupy ptakéw jest wiec zimowaniem na zimowisku wtor-
nym, pokrywajacym sie z terenem legowiska.

Objaénienia do map, tabel i wykresow:
Mapa 1. Podzial roboczy Europy na sektory, wedlug ktérych analizowano material.
W znakach w formie krzyza podana jest ilo§¢é wiadomodei powrotnych o ptakach

zaobraezkowanych w danym sektorze, w ukladzie:
0. frugilequs L. | C. monedula L.

0. corone L. | @. glandarius (L.)
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Mapa 2. Wedrownosé Corvus frugilegus L. Podano procent ptakéw odlatujacych i frednig
odleglo&é przelotu.

Mapa 3. Zimowiska Corvus frugilegus L. Linia kratkowana — gléwne grzbiety goérskie;
linia gruba — granice zimowisk; linia cienka — podzial w obrebie grup zimowisk.
Duze litery — zimowiska zasadnicze; litery male z apostrofem (N’, W’, A’) — zimo-
wiska wtérne, powstale drogg skrécenia wedréwki.

Mapa 4. Wiadomo$ei powrotne z okresu zimowiska gawronéw holenderskich (A) i skan-
dynawskich (). Linia ciggla — zasieg zimowiska, linia przerywana — tereny legowe.

Mapa 5. Wiadomokei powrotne z okresu zimowiska i wedréwek gawronéw z krajéw nad-
baltyckich. Znaki pelne — wiadomodei z okresu zimowego, znaki puste — wiadomosei
z okresu wedréwek; linia ciggla — granice zimowisk, linia przerywana — tereny
legowe.

Mapa 6. Wiadomoéei powrotne z okresu zimowisk i wedréwek gawronéw francuskich.
Objaénienia — patrz mapa 5.

Mapa 7. Wiadomoéei powrotne z okresu zimowisk i wedréwek gawronéw ze wschodnich
Niemiee i §rodkowej Polski. Objadnienia — patrz mapa 5.

Mapa 8. Wiadomosei powrotne z okresu zimowisk i wedréwek gawrondéw z Bialorusi,
wschodniej Lotwy i Litwy (Q) i zachodniego Podola, Wolynia (ptaki zimujace na
zimowisku zachodnim — A). Reszta objasnieri — patrz mapa 5.

Mapa 9. Wiadomo&ci powrotne z okresu zimowisk gawronéw z Niziny Rosyjskiej (O) i pasa
mieszanego z populacjami poludniowymi (ptaki zimujace na zimowisku zachod-
nim — A). Reszta objasnien — patrz mapa 5.

Mapa 10. Wiadomoéei powrotne z okresu zimowisk i wedréwek gawronéw nalezgeych do
populacji subalpejskiej. Wiadomo&ci z okresu przelotéw ptakéw pochodzaeych z sek-
tora () zostaly pominigte. Objasnienia — patrz mapa 5. e

Mapa 11. Wiadomoéci powrotne z okresu zimowisk i wedréwek gawronéw nalezgeych do
populacji balkadskiej. Pominigte sq tu wiadomoSci z okresu przelotéw na terenach
legowych. Objasnienia — patrz mapa 5.

Mapa 12. WiadomoSei powrotne z okresu zimowisk i wedréwek gawronéw nalezgcych do
populacji kaukaskiej. Objasnienia — patrz mapa 5.

Mapa 13. Zréznicowanie populacyjne europejskich gawronéw. Linia gruba i oznaczenia
jednoliterowe — tereny zajmowane przez czyste populacje; linia cienka i oznaczenia
wieloliterowe — strefy mieszane miedzy populacjami; linia przerywana — przy-
puszezalny przebieg granic miedzypopulacyjnych; linia kropkowana — granice sub-
populacyjne; strzalki — kierunki wedréwki; linia kratkowana — gléwne grzbiety gor-
skie.

Mapa 14. Wiadomodci powrotne z pierwszego roku zycia o gawronach zaobraezkowanych
dnia 25 V 1959 w Szeluchowie: 54°20'N, 40°56’E, ZSSR.() — miejsce obracezkowa-
nia, [] — pazdziernik, A — listopad, @ — grudziei, | — styczen. Liczby oznaczajy
date wiadomosei powrotnej; strzalki wyznaczajq przypuszezalne trasy wedréwki stad.

Mapa 15. Wedrownoéé kawki. Objasnienia — patrz mapa 2.

Mapa 16. Wiadomoéci powrotne z okresu zimowisk i wedréwki kawek z pémocnej Francji,
Belgii (O) i Szwajearii (/). Objaénienia — patrz mapa 5.

Mapa 17. Wiadomodci powrotne z okresu zimowisk i wedréwki kawek z Danii. Objaénie-
nia — patrz mapa 5.

Mapa 18. Wiadomoéei powrotne z okresu zimowisk i wedréwki kawek z poludniowej
Skandynawii. Wiadomodci z okresu przelotu pomini¢te na terenie Danii i legowisk.
Objaénienia — patrz mapa 5.
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Mapa 19. Wiadomo&ci powrotne z okresu zimowisk i wedréwek kawek z Finlandii. Objasnie-
nia — patrz mapa 5.

Mapa 20. Wiadomosei powrotne z okresu zimowisk i wedréwki kawek z krajéw nad-
baltyckich (), poltudniowo-wschodniej Polski (A) oraz poludniowo-zachodniej Polski
i péinocno-zachodniej Czechoslowaecji (X). Reszta oznaczen — patrz mapa 5.

Mapa 21. Zasieg zimowisk omawianych grup kawek. Linia gruba: ciggla — ptaki francusko-
-belgijskie, przerywana — ptaki duniskie; linia cienka: ciggla — z krajéw nadbaltyckich,
przerywana — poludniowo-szwedzkie, kropkowana — finskie.

Mapa 22. Zréznicowanie populacyjne europejskich kawek. Ay - populacje ze zmienio-
nym kierunkiem wedréwki. Pozostale oznaczenia — patrz mapa 13.

Mapa 23. Zimowiska kawek. Litera w kole — zimowanie populacji na miejseu; litery
z wtoérem (A, N”) — zimowiska wtorne, powstate drogg wydluzenia wedréwki. Po-
zostale oznaczenia — patrz mapa 3.

Mapa 24. Wedrowno&é wron. Objadnienia — patrz mapa 2.

Mapa 25. Wiadomosei powrotne z okresu zimowisk i wedréwki wron z poludniowej Szwecji
i Danii (O) oraz Szwajearii (/\). Pomini¢to wiadomosci z okresu przelotéw na terenie
legowisk. Objaénienia — patrz mapa 5.

Mapa 26. Wiadomo&ei powrotne z okresu zimowisk i wedréwek wron z Norwegii. Objaénie-
nia — patrz mapa 25.

Mapa 27. Wiadomosci powrotne z okresu zimowisk i wedréwek wron ze &rodkowej Szwecji.

Objaénienia — patrz mapa 25.

Mapa 28. Wiadomo&ei powrotne z okresu zimowisk i wedréwek wron z pélnoenej Skandy-
nawii. Obja&nienia — patrz mapa 5.

Mapa 29. Wiadomo&ei powrotne z okresu zimowisk i wedréwek wron z zachodniej Finlandii.
Objadnienia — patrz mapa 5.

Mapa 30. Wiadomo&eci powrotne z okresu zimowisk i wedréwek wron z ,,pasa przejsciowego”
w Finlandii. Objasnienia — patrz mapa 5.

Mapa 31. Wiadomo&ei powrotne z okresu zimowisk wron z krajéw nadbaltyckich (O) i ezesci
Europy Srodkowej (/). Dolgczona jedna wiadomo$é z Holandii z okresu wedréowek.
Objaénienia — patrz mapa 5.

Mapa 32. Zrbéznicowanie populacyjne wron. Objasnienie symboli w tekécie; objadnienie
znakéw — patrz mapa 13.

Mapa 33. Zimowiska wron. Objasnienia — patrz mapa 23.

Mapa 34. Wiadomo&ei powrotne z okresu zimowisk i wedréwek europejskich séjek. Miejsca
znalezienia obrgezek polgezono liniami z miejscami obraezkowania. Pozostale objaénie-
nia — patrz mapa 5.

Mapa 35. Wiadomosei powrotne z okresu jesieni, zimy i wiosny europejskich krukow.
Objaénienia — patrz mapa 34.

Mapa 36. Wystepowanie sroki w Europie. Podgatunki: 1 — P. p. melanotos A. E. Breuy,
2 — P. p. galliae KLEINSCHMIDT, 3 — P. p. pica (L.), 4, — P. p. fennorum LONBERG,
5 — P. p. bactariana BONAP.

Wykres 1. Poréwnanie krzywych &miertelnofei kawki uzyskanych metodg klasyezng —
linia przerywana i stosowang w niniejszej pracy — linia ciggla.

Wykres 2. Krzywe &miertelnodci ptakéw krukowatych. A — 0. monedula; B — 0. frugi-
legus; C — 0. corone; D — P. pica; E — G. glandarius.

Wykres 3. Krzywe $miertelnosei w pierwszych latach zycia. A — 0. corone; B — C. mo-
nedula; C — O. frugilegus; D — P. pica.
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Wykres 4. Uproszezone krzywe Smiertelnosei w eciggu roku. A — 0. frugilegus; B — CO. co-
rone; C — 0. monedula; D — P. pica; E — G. glandarius; F — O. corax; linia ciggla —
pierwszy rok zycia; linia kropkowana — drugi rok zycia; linia przerywana — nastepne
lata zycia. Na osi pionowej odlozona jest srednia $miertelno$é miesieezna z okresow -
zaznaczonych na osi poziomej.

Tabela 1. Procentowe rozklady wiadomosei powrotnych z uwzglednieniem odleglosci prze-
lotu i wieku ptakéw. (1) wiek ptakéw, (2) ilo&é wiadomosei powrotnych, (3) do, (6)
ponad, (7) odlegloei, (8) cala Europa, (9) Finlandia; *nie uwzgledniono ptakéw osiad-
lych (ponizej 100 km oddalenia od miejsea zaobraczkowania) ze wzgledu na istnienie
dwoéch niezaleznych proceséw (tendencje do osiadlo$ei i zmiana trasy wedrowki).

Tabela 2. Wiadomoéei powrotne wykorzystane do analizy wedréwek Corvus frugilequs L.
(1) tereny, (2) wiadomoéei z okresu zimowisk, (3) wiadomo$ci z wedrowek, (4) ponizej,
(5) powyzej, (6) razem, (7) suma, (8) Wielka Brytania, (9) Sektory D1, EO-1 Holandia,
Francja, (10) Skandynawia, (11) Sektory D2-3, E2 Europa Srodkowa, (12) sektory
C3-4 kraje nadbaltyckie, (13) sektory C5, D4-5 Nizina Rosyjska, (14) sektory E3-5
poludniowa Rosja.

Tabela 3. Procentowe rozklady wiadomos$ei powrotnych z uwzglednieniem odleglosci prze-
lotu i wieku ptakéw u Corvus frugilegus L. Objasnienia od (1) do (7) — patrz tab. 1;
(8) sektory EO, E1, D1 — Holandia, Francja, (9) sektory D2, D3, E2 — Europa Srod-
kowa, (10) sektory C5, D4, D5 — Nizina Rosyjska.

Tabela 4. Wiadomoéei powrotne wykorzystane do analizy wedréwek Corvus monedula
L. Objaénienia od (1) do (8) — patrz tab. 2; (9) sektory D1-2 — Holandia, Niemcy,
(10) sektory EO-2, F1 — Francja, Szwajearia, (11) sektor C1 — Dania, (12) Skandy-
nawia, (13) sektory B3-4 — Finlandia, (14) sektory (3, D3 — kraje nadbaltyckie.

Tabela 5. Procentowe rozklady wiadomosei powrotnych z uwzglednieniem odleglosei prze-
lotu i wieku ptakéw u Corvus monedula L. Objaénienia od (1) do (7) — patrz tab. 1;
(8) sektory D1, D2 — Holandia, Niemey, (9) sektory EO-2, F'1 — Francja, Szwajcaria,
(10) sektor C1 — Dania, (11) sektory B2, C2 — Skandynawia, (12) sektor B3 — Fin-
landia, (13) sektory C3, D3 — kraje nadbaltyckie.

Tabela 6. Wiadomodei powrotne wykorzystane do analizy wedréwek Corvus corone
L. Objaénienia od (1) do (8) — patrz tab. 2; (9) sektory EO-1 — Francja, (10) sektor
D1 — Holandia, (11) sektor C1 — Dania, (12) sektor B1 — SW Norwegia, (13) sektor
(2 — S Skandynawia, (14) sektor B2 — frodkowa Skandynawia, (15) sektery A — N
Skandynawia, (16) sektor E2 — Szwajearia, (17) sektory D2-3 — Niemey, Polska, (18)
sektory B3-4, C3 — kraje nadbaltyckie.

Tabela 7. Procentowe rozklady wiadomosci powrotnych z uwzglednieniem odleglosci prze-
lotu i wieku ptakéw u Corvus corone L. Objasnienia od (1) do (7) — patrz tab. 1; (8)
sektory D1, EO, E1 — Holandia, Francja, (9) sektory C1, C2 — Dania, Skandynawia,
(10) sektor B1 — SW Norwegia, (11) sektor B2 — Srodkowa Skandynawia, (12) sektory
A — N Skandynawia, (13) sektor B3 — Finlandia, (14) sektor C3 — kraje nad-
baltyckie.

Tabela 8. Wiadomoéei powrotne wykorzystane do analizy wedréwek Garrulus glandarius
(L.). Objaénienia od (1) do (8) — patrz tab. 2; (9) sektory D1, E1 — Francja, Holandia,
(10) sektory D2, D3 — Niemcy, Polska, (11) sektory B3, B4 — kraje nadbaltyckie,
(12) Skandynawia.

Tabela 9. Wiadomoéci powrotne wykorzystane do analizy wedréwek Corvus corax L. Objasnie-
nia od (1) do (8) — patrz tab. 2; (9) Skandynawia, (10) NE Europa, (11) reszta Europy.

Tabela 10. Procentowy rozklad wiadomoéci powrotnych z uwzglednieniem odleglosei prze-
lotu i wieku ptakéw u Pica pica (L.). Objasnienia — patrz tab. 1.

http://rcin.org.pl
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Tabela 11. Fenologia (§rednie daty okresu legowego) Oorvidae w Europie. W nawiasach
podano ilosé wiadomos$ei, na podstawie ktérych obliczono érednie; granice sektoréw
brane byly w przyblizeniu. (1) tereny, (2) Wielka Brytania, (3) Dania, (4) S Skandyna-
wia, (5) SW Norwegia, (6) srodkowa Skandynawia, (7) N Skandynawia, (8) Finlandia,
(9) kraje nadbaltyckie, (10) S Polska, Bialoru§, (11) W Polska, E Niemcy, (12)
Holandia, (13) Bretonia, (14) Francja, (15) Austria, (16) poludniowa Rosja, (17) Nizina
Rosyjska; * liczone razem z sektorami D2, D3.

Tabela 12. Dyspersja polegowa i porzucanie okolicy urodzenia (podany jest procent ptakéw
stwierdzonych w odlegloSei wiekszej, niz 10 km od miejsca urodzenia; w nawiasach
ilo&¢ rozpatrywanych wiadomosei powrotnyeh). (1) gatunek, (2) pierwszy okres polego-
wy, (3) pbzniejsze okresy legowe.

Tabela 13. Smiertelnoé i przezywalnoéé Corvidae w Europie (w nawiasach podano ilo&é
rozpatrywanych wiadomosei powrotnych). (1) gatunek, (2) §miertelno&¢ w pierwszym
roku zycia, (3) érednia dlugosdé zycia osobnikéw, ktére przezyly 1 rok, (4) maksymalna
dlugosé zycia, (5) szanse przezycia 5 lat; *) na podstawie obraczkowania — wg Rypzew-
SKIEGO (1962).

PE3IOME

Hacrosiuas paboTa OCHOBBIBAETCS HA AHAJIM3E BO3BPATHBIX CBENCHHH O BOPOHO-
BbIX, Corvidae okonbloBanHbiX B EBpone oT mavana kojbuesanus no I monosuny 1964
roaa. ABTOp BOCIOIB30BAJICS TYT MaTepuajlaMH U3 Pa3jMYHBIX OTYETOB, aHAJMTHYEC-
KX CTaTbeil OMyOJMKOBAHHBIX OPHUTOJIOTHMECKHMM LEHTPAaMH M OIOpPO KOJbLIEBAHUSA
COOTBETCTBEHHBIX cTpaH. B obuiem, matepuasl oxpaTbiBaeT 5738 BO3BpaTHBIX CBEIEHMIt
KaCaroIMXCsi CIEAYIOIMX BHIOB: BOPOHA, BOPOHBI, Ipaya, TaJKu, COPOKH, KEIAPOBKHM,
COMKH, KJyIUMLbl W ajbnuiickoil ranku. Ha kaprax o0o03Ha4yeHbI CBEJICHUS O NTHIAX
OKOJILIIOBAHHBIX B T€YEHHE FHE3I0BOTO NEPHO/IA M HANHICHHBIX BO BPEMSI MUTPALHOHHOTO
nepuoja (X-XI, ITI-nonosusa IV) u sumosok (XII-II) B auctanmusax ceemue 100 km
oT MecTa okoiblieBanus. [IpuHUMAas 32 OCHOBY YNOMSHYTBIE KapThl, aBTOPOM ObLI TIpo-
U3BE/IEH MOAPOOHBIH aHAJM3 MUIDALMOHHBIX IyTe€H H HEKOTOPHIX CBA3aHHBIX C MUIpa-
IUaMH BOTPOCOB OMOJOTHH KaXI0TO M3 BHIOB, NPHYEM YYHTHIBAJACH NOMYJISIUOHHAS
nuddepeHupoBka U NPOHCXOKICHHE M3 COOTBETCTBEHHBIX paifloHoB Esponbi. [Ins BbI-
SICHEHUsI HEKOTOPBIX APYTHX NPoOJEM aBTOP BOCIOJIB30BAJICS METOAOM ONpPEICITIOLINM
TeHJCHIMH HSBOJIIOIMOHHBIX M3MEHEHMI MUIPAIMOHHbIX OOBIMAaEB OCHOBBIBAXOLIMMCS
Ha Gojiee MIMPOKON TPAKTOBKE HM3BECTHOro OuoreHeTmueckoro 3akona I'exkens. Cyas
MO CYLIECTBYIOIIMM B HACTOSAIIEE BPEMsI PA3HULAM B HAKJIOHHOCTH K MMUIDAlUAM MOJIO-
JIBIX OJIHOTOMYHBIX 0CO0EH M CTaphiX ITHIL, TI0 9TOMY METOY MOXKHO Iojiarate o Gosee
JIPEBHUX MUIPALMOHHBIX OOLIYASX COOTBETCTBEHHOM MOMYJIALIHH.

B yacTH Kacarouieicsi OMOJIOTMM BOPOHOBBLIX, aBTOP HPHMEHSET HOBBIE CIOCOOH
NpeCTaBACHUsT CMEPTHOCTH. [l OTpeesieHHust NPOAOKHTEIBHOCTH KH3HU BOCHIONb-
30BaJiCs OH CJIEYIOUMMHA TIAPaMETPaMu: a) CMEPTHOCTh Ha TIEPBOM TOAly ku3HH, 0) npo-
JIOJKATEIBHOCTh KU3HH B CPEIHEM NTHI[, KOTOPHIE YCHENIHO IPOKMJM IEPBLIA Tox
¥ B) BEPOATHBIC IIAHCHI JKH3HH B TOCIEAYIOMMX S5-TH rofax (BhIpaXKeHHbIE B MPOMHUILIE).
Pacnpesiesienne CMEPTHOCTH HA NPOTSKEHHE COOTBETCTBEHHBIX MECSLEB OIPEIEIIsIOCH
IyTeM NPHPABHUBAHMSA IPOLEHTA NOTMOIIMX NTHI[ K YHCITY JKMBBIX 0COOE, HAYHHAIOLIMX
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KaXZblii HOBBIH Mecall kn3HH. OCHOBHBIE BBIBOJIBI C/ICTIAHHBIE ABTOPOM TIPEICTABIISIOTCS
caenyromumM obpaszoMm:

1) IlpyauMas BO BHHMAaHHE MUIPALMK BPAHOBBLIX, MOXHO IOJPAa3/eNUTh OT/CIbHBIC
BUZIbI HA: a) THIMYHBIX MHMIPAHTOB (rpay, rajka, BopoHa); 6) ciabo BBIPaXKEHHBIX MH-
IPAHTOB C TEH/ICHIMEI K MHBA3HOHHOCTH (CO¥Ka); BHIbI HETIEPeJIeTHbIE 0 APa3IeIsIFOLLHECs
Ha: B') coBeplIalolie KoueBku (BopoH), B”) oceuibie (copoka).

2) CyuiecTByIONUIME B HACTOsAILEE BPEMs B Npeaesiax eBponejicxux YyacTei apeana pac-
CMATPUBAEMBIX BHIOB OPHHTOreorpahuyecKkue OTHOLUEHUS MOXHO, 10 MHEHHIO aBTOpA,
Npe/ICTaBuThL caenyiomwmm obpazom: EBpony 3acensioT BecbMa JAupdepeHIMpoBaHHbBIE
N0 OTHOIIEHWIO K MHTPAUMsM IOMyJsiluu (MHOT/Ia PAaBHOLEHHbLIC C NOABHIAMM) Xapak-
TEPU3YIOIIKECS PA3JIMYHBIM NpoucxoxkaeHnemM. OnHU BX HUX (OPMHPOBAJIUCHL B JICAHHU-
KOEOM HEpHOJIE, KOTJa OT/IEbHbIE CKOMJICHHS NTHI| B CBOMX yGekuIax Gwiiu H30IMpo-
BaHBI YT OT Apyra. Ha HBIHEIIHEM XapaKTepe MHIPalyi pEHIMTEeNLHBIM 00pa3om OT-
PasHIIOCh PacTipe/iesIeHKe TITHIL TIOCTe Havyajla PerPpecCHu TOCIEIHErO OJie/IEHeHusl. ABTOP
BoiZenna Juis EBponsl 5 palioHOB, SBJISIOLUMXCS POAMHOM OTJACJIBHBLIX monyisuuii: Bpu-

M99

TaHCKKE O-Ba ISl ,,CCBEPHOM’® NOMNYJsLMH, IOro-3anajgHas vactb Ppauuuu s ,,3a-

nagHou” NOMyJsAUMH, ANNEHWHCKMH I-0B — ,.cybanbmmiickoii’” mnomynsuuu, bBankas-
cknit nm-oB — ,,6ankanckoi” mnonynsumu u Cpennss Asusi — ,,KaBKa3CKoW’ TO-
TyJISALAH.

3) IMonynsuru 3aruMarolue B EBporne coBpeMeHHbIE apealibl i Jae He OTIINYAOLIMECs
JApYr OT Apyra Mop(oJIOTHYECKH, HE CMEIIAJUCH MOJMHOCTbIO. Jlo HACTOSIEro BPEMEHH
MOJXEOQ BBIJIEIUTH ,,YKCThIC' TIOMYJSALMHA ¥ 30HBI ,,CMEIIaHHBIX" nonyJsuuii. OnpeneauTs,
NPUHAJJIERKAT JIM 3aCENIAIOIIME 3TH 30HBI NTHLBI K monmyssigu ,, X win ,,Y”’ 1oyt He
TIPEJICTABJISCTCS. BO3MOXHBIM. BONBIIMHCTBO M3 HUX MMEET IEHETHYECKHE NPeanochij-
KW MHTPHPOBATh IO HANPABJIEHHIO K Pa3JIMYHBIM 3HMOBKAM (BO3MOXHOCTH JUTHTEJILHO-
ro csoboanoro ckpelmBanus). B mpenenax apeayioB BhIICJNIEHHBIX aBTOPOM TOMYJISI(HI
(rpynNIMpPOBKH XapaKTEPH3YIOIIHECs OOIIHOCTHIO NPOMCXOXKICHUS) MOXKHO BBIIEIHTH
,»JIEPeXO/IHbIE 30HBI"", /i€ MPOXOJAAT CYONONyISIMOHHbBIE TPAHKIbI (CyOTomyIsauuu OTIH-
YaJOLUMECs N0 OTHOLICHHIO K OCHOBHBIM HANPABJICHUSIM MHIPALMH — HAlPHMEP, BOPOHA
u3 OUHISAHIMN, WIH XK€ NPEAeJIOM MHTPHPOBaHHS — Hampumep, cybanbnuifckas nomy-
JsnMs Tpava). B mpoTHBOMONIOKHOCTE K 30HAM CMEINAHHBIX TIOMYJISIHHA, COBPEMEHHbIC
TPaHUIBI KOTOPBIX OOYCIOBJICHBI, II0 MHEHHIO aBTOPA, MCTOPHEH BHJA, HA OYEPTAHUS
NMEPEXOAHBIX 30H CIOXHIIMCH HBIHE JIEHCTBYIOIIME BZOJb MHUTPALMOHHBIX MYyTEH YCIOBHS
(vurpamuonnsie  Oapwepnl). Hamnumne O6apbepoB NpENsTCBYIOLMX MHIPALMSIM MOXKET
ObITH NPHYHHON HM3MEHECHHS NEPBHYHOTO HATpaBJICHHS nepene'ron,’xoropoe 1o aBTOPY
SIBJISIETCS. TIOBTOPEHHEM IYTEH PAaCIpoCTpaHEHMs JaHHOM momyisuuu. B Takux ciy4asx
NTUIBI BBIHYXKAEHBI 3MMOBAaTh HAa HOBOM TEPPUTOPHH, HE MOKPBLIBAIOLICHCs reorpadu-
YeCKH C apeasioM 3aHHMaeMBbIM ITONYJISALIUEN B JIGAHHKOEOM HIEPHOE, TO-eCTh MECTOM Iiep-
BUYHBIX 3MMOBOK. KpoMe W3MEHEHHiT HaNpaBJIEHHOCTH MMIPAIMOHHBIX MaplIpyTOB,
MOXHO TaKke KOHCTATHPOBATh TEHICHIHIO K COKPAILLEHNIO MX JUTMHBI U MEPEXoiy K oce-
anoMy obpa3sy Ku3HM. ABTOP, Ha OCHOBAHMHM BBIILIE YNOMSHYTHIX (paKTOB, COBpEMEH-
HBIC 3WMOBKH IITHI TOJpa3ZieNiseT Ha TpH KaTeropuu: 1) nepBuYHbIE 3UMOBKH (COOTBET-
CTBYIOILIME POJAMHE NAHHOM IONYJISIMM), 2) BTOPHYHBIE 3UMOBKH, C(HOPMHPOBABLIHECH
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NMyTeM M3MEHEHWI MHUIPALMOHHOTO MapuipyTa, 3) BTOPHYHBIE 3MMOBKH, BO3HMKIIIUE
TNyTeM COKPALIEHUs NIEPBUYHBIX ITyTel U mpeziesios nepeneta. ITo 0THOUICHHIO K CeleHTap-
HOMY 00pa3y >XKM3HM JIAHHOW TIDYNIBI NTHI[, aBTOP CYMTAET WX 3MMOBKY BTODHYHOIM,
MOKPHIBAIOIUECHCS C THE3M0BBIM apeaioM.

OObscHeHnst K kapTaM, rpadukaM u TabnMuam:

Kapra 1. Pa6ouee noapaszenenue EBponsl Ha 30HbI, IO KOTOPBIM OB aHaM3HPOBaH MaTepuasl. B rpadax
B BUJE KPECTa NPHBEICHO KOJIHYECTBO BO3BPATHBIX CBEICHHH O NMTHIAX OKOJBLUOBAHHBIX B HAHHOMN
30HE MO CXeme:

C. frugileus | C. monedula

C. corone V | G. glandarius

Kapra 2. Murpauwuu Corvus frugilegus L. IIpHBOAATCS MPOLEHT MHTPUPYIOUHX ITHL M CPEAHAE AACTAHIHH
nepesera.

Kapra 3. 3umoBku rpava. IlpamMoyronbHas LITPUXOBKA — TIJIaBHbIC TOPHBIE XpeOThbl; KHPHOM JMHUCH
0003HaYeHbl IPAHMLBI 3UMOBOK; TOHKOH JIMHHEH OTMEYeHbl BHYTPEHHHE MOAPA3IEIeHHs 3MMOBOK.
Bonpume GykBbl — OCHOBHBIE 3UMOBKH; Gosiee Menkue Oyksbl ¢ anocrpodom (N, W’, A’) — Bro-
PHYHBIC 3WMOBKH, BO3ZHHMKIIME NYTEM COKpaUICHHs MHIPAUHMOHHOTO IIyTH.

Kapra 4. BessparHbie cBezienus kacaromuecs rpadei w3 Jamau (/\) u Cxanmunasckoro n-sa (). Cruromn-
Hasl JIMHAS — TPaHUIlbl 3MMOBOK, MPEPLIBHCTas JIMHWSA — THE3/IOBOH apea.

Kapra 5. Bo3BpaTHble CBeNeHHsI M3 3UMOBOK rpayei, npoucxoasumx u3 npubantuiickux crpau. Crurour-
HBlE YEPHbIE 3HAYKH — BO3BPATHBIC CBENCHHS OXBATHLIBAIOIINE 3MMHHI TEPHOM; CBETIBIC 3HAYKH —
BO3BPATHHIE CBEICHHS W3 MHIPALMOHHOTO NMEPHOIA; CIUTOIIHAS JIMHHS — TPAHMLBI 3HMOBOK; TIPEPhI-
BHCTas JIHHHS — THE3[0BbIE TEPPUTOPHH.

Kapra 6. Bo3spatusie cBeaenus (paHily3CKuX rpadeit u3 nepuoja 3uMoBoK. OOBsICHEHUS — CM. KapTy S,

Kapra 7. Bo3BpaTHbie CBEICHHs KacalolIMECs 3MMOBOK M MHIPALMOHHOTO MEpHOJAa rpaveif, IMPOHCXO-
JSAUMX M3 BOCTOYHBIX paiionoB I'epManum u ueHtpasbHoi IMTonbuim, OOBACHEHHS — CM. KapTty 5.

Kapra 8. Bo3sparusie ceenenusi rpaveii u3 benopycckoit CCP, Bocrounbix yacreit JlaTeiuckoit u Jiuroe-
ckoit CCP (), 3anamueix 4acteii TTogonsckoi 1 BossiHcko# 061acTeit ,Kacaiomecs MUTPallHOHHO-
ro mepHoAa M 3MMOBOK (/\ — NTHIBI HA 3amaJHbIX 3¥MOBKax). Ocranpubie 0603HAYEHHS — CM.
Kapty 5.

Kapra 9. Bo3sparHsie cBeaeHus Kacatommecs rpayeit 3 Pycckoit musmennocts () w nosica CMCIIHBAHASA
C FOXKHBIMH NOMY IALUAME (/\ — ITHIBI peObIBAIONIHE HA 3anaaHBIX 3HMOBKax). OcTanbneie 0603Ha-
YeHHs — CM. Kapry 5.

Kapra 10. Bo3BpaTHble CBEAEHHs Kacaloluecs rpaveil cyOaibnuiiCKOi MOy suMH W3 MHIPALHOHHOTO
nepHoia ¥ 3UMOBOK. He yYHTHIBAIOTCH TYT CBECHHSI KacalolUIHECss MHUTPALHOHHOTO NMEpPHOAa MTHIL
3 30HBI 0003HaYeHHOM ,,0”. OGo3HaueHus, KaK Ha Kaprte 5.

Kapra 11. Bo3ppatHbie cBefenus GankaHCKON NMOMyJISIMH rpava M3 3MMOBOK M repuoaa murpaunuy. He
YUHTHIBAIOTCH TYT CBEICHHS OXBATHIBAIOLIHE TIEPHO/ IEPE/IETOB Ha THE3A0BEIX TeppuTopusx. O6o3ua-
YEeHUsI — CM. Kaprty 5.

Kapra 12. Bo3spaTHble CBENCHUs KaBKA3CKOl MOMY/ISLMK rpaya, OXBaTHIBAIOLIHE MIEPHOM 3HMOBOK M MH-
rpaumn. OG03HAYeHHsT — CM. KapTy 3.

Kapra 13. Ionynsusonnas muddepenuuponka rpayeit 3acensiomux Espony. JKuproit smuaueif u Gyksa-
MH 0003HAYeHBI TEPPHTOPHM 3aCEICHHBIC YHCTHIMH TOMYJIAMHAMHM; TOHKOMH JIMHHEH M CHMBOJIAMH
COCTOSIIMMHA M3 HECKOIBKHX GykB 0603HAYEHBI 30HbI CMEIIMBAHMA OT/ICJBHBIX TOMYJISILMIT; Npepsl-
BHCTOMN JIMHHEH 0003HAYEHO NMPEANOIaraeMoe NPOXOKICHHE IPAHHILI MEXKLY MOMYJIALMAME; MyHKTH-
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poM 0603HAYeHbI CYOMONYIALMOHHBIE IPAHMII; CTPEIKAMH YKA3bIBACTCS HANpPABJICHHE MMTDPALHN;
LMPOKOH IITPHXOBAHHOM JIMHUEH OTMEYEHBI TOPHBIC XPeOTHI.

Kapra 14. Bo3BparHble CBeeHHs Kacaloll{ecss rpaveil Ha MepBOM TOJY XW3HH, OKOJBLOBaHHBIX 25 V
1956 B Hlenyxose: 54°20°N, 40°56’E (CCCP). () — mecra xonbleBanus, [ | — okTa6ps, A — HO-
6pb, @ — 1exkabpb, ] — suBaps. Yncnamu 0603HAYEHB! HAaThl HAXOAKH OKOJIBLOBAHHOM IITHLIEL;
CTPEJIKH YKa3blBAIOT NpPeAnoJiaraeMblif MUTPAUMOHHEIH IYTh OTAENBHBIX CTal.

Kapra 15. Murpauun ranku, Coloeus monedula (L.). O603uavenuss — cMm. xapty 2.

Kapra 16. Bo3sparHbie cBeleHHs O ranke u3 cesepHoii vactu Ppanuun, Bensrmm (0O) u Mseiiuapun (/\)
Kacaroumecs 3MMOBOK M neproxa nepeneroB. O003HavYeHMS — CM. Kapry 5.

Kapra 17. Bo3paTusie cBeeHus rajaky u3 JlaHun OXBaTHIBAIOILHE EPHOM 3UMOBOK | nepesieToB. O603Ha-
YEeHHsi — CM. Kapry 5.

Kapra 18. Bo3BpaTHbie CBEICHHS O rajike H3 I0XKHOM YacTH CKaHAWHABCKOIO II-Ba OXBATHIBAIOIINE IEPHOI
3HMOBOK M MUTpauuu. He yIuTHIBAIOTCA TYT CcBeACHHA U3 JlaHuK W THE3MOBBIX TeppuTopHit. O603Ha-
YeHUsI — CM. Kapry 5.

Kapra 19. Bo3sparabie cBeeHus 0 rajke U3 OUHISHINA OXBATHIBAIOIINE NEPHO 3HMOBOK M MHTPALIHH.
O6Go3Hayenuss — CM. Kapry 5.

Kapra 20. Bo3sparHsie cBeieHHs O rajike u3 npubantmiickux crpan (0O), roro-socro4noit yactu ITonsmm
(/\), 1oro-3anagaeix paiioHos ITonsum M ceBepo-3amagueix yacreif Yexocnosaknu (X). Ocramenbie
0003HaYeHHsT — CM. KapTy 5.

Kapra 21. Pacnipezienienue 3MMOBOK pacCMaTPHBAEMBIX IPYNIMPOBOK Tajiku. JKHPHOU CIUIOITHOM JIHHAEH
o06o3HaveHb! 3UMOBKH NTHL u3 Benbrum u PpaHUMA; NPEPHIBUCTON JMHHEH 0003HAYEHBI 3MMOBKH
oA ¥3 JIaHHd ¥ TOHKOMH CIJIOIIHOM JIMHACH — 3MMOBKH IITHI| U3 NpHOANTHIHCKAX CTPaH; NMpPEphIBH-
crasi JIMHUA — IOXKHOIIBEACKHE; IyHKTHD — (UHIAHICKHE.

Kapra 22. IMonynsumonnas auddepeHuapoBka rajku 3acenstomeii Espony. Ay, — NonyJisuuy Xapakre-
pH3YIOIIHECs M3MEHEHHBIM HanpasjeHneM Murpaunmit. Ocranbable 0003HaYeHus — cM. kapty 13.

Kapra 23. 3umoBknu raukn. Kpyxkouku ¢ GyKBoi — momyJsigusi 3UMyeT Ha MecTe; GykBbl 00603HAYEHHBI
ABoMHBIM anocTpodoM (A™, N’') — BTOpHYHBIC 3HMOBKH, BO3HHKIIIHE ITYTEM BBITATHBAHUA B JUTHHY
MHTpalroHHOro nyTH. OcraibHble 0003HAYEHHA — CM. Kapry 3.

Kapra 24. Murpauun Bopousl, Corvus cornix L. O6o3navenuss — cM. Kapty 2.

Kapra 25. Bo3spaTHbIe CBEAEHMA W3 TIEPHOIA 3UMOBOK M niepesnera 0 BopoHe 3 10xkHoi [senn u Jlanuu
(0), a raxxke MBeiuapun (/\). He yYHTHIBAIOTCA TYT CBEJCHUS OXBATHIBAIOIIME NEPENIEThl HAM THe-
300BBIMH TeppATOpusiMa. OO03HA¥YeHHss — CM. KapTy 5.

Kapra 26. Bo3spatuble cBeaeHus 0 BOpoHe 3 HopBernv Kacaroumecs NepHoja 3WMOBOK M IEpPelieTOB.
OG6o3navenuss — cM. xapry 25.

Kapra 27. Bo3spaTHbie CBeeHHs. O BOpOHE u3 ueHTpasbHo# IIBennyu kacarommecs nepuoja nepeieroB
H 3uMOBOK. O603HaYeHusi — CM. Kapty 25.

Kapra 28. Bo3BpaTHbie CBEIEHHS O BOPOHE M3 CeBEpHBIX vacTeil CKaHIMHABCKOIO I-Ba KacalOUIHECs
3MMOBOK M repmoza nepeneroB. O603HAYEHUS — CM. Kapry 5.

Kapra 29. Bo3ppaTHble CBEHEHHS O BOPOHE HMX 3amaaHoi PHHISHIHM OXBATHIBAIOLIIME NIEPHO 3HMOBOK
u nepeneros. O603HAYEHHS! — CM. Kapry 5.

Kapra 30. Bo3spaTHble CBEIEHHs O BOPOHE M3 ,,lIPOMEKYTOYHOTO nosca’ B MUHISHIAMM OXBaTHIBAIOIIHE
MepHoJ 3MMOBOK M miepeneToB. O6o3naveHusi — CM. Kaprty 5.

Kapra 31. Bo3spatHbie cBeeHHst 0 BOpoHe w3 npudanruiickux crpan (O) ¥ yacTu nenTpanbHoi Esporbt
(/\) oxBaThiBaIOLIAE NEPHO/ 3MMOBOK. [106aBOYHO OTMEYeHO OAHO cBenenue w3 I'omnanauu w3 me-
puona Murpauud. OGo3HAYeHHsT — CM. KapTy 5.

Kapra 32. INonynsumonuas muddepeHunpoka BopoHsl. OObsICHEHHE CHMBOJIOB TPHBEICHO B TEKCTE;
ocransHbie 0003HaueHHss — cM. kapry 13.
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Kapra 33. 3umoBku BOponbl. O603Ha%eHuss — cM. Kapry 23.

Kapra 34. BosppaTthbie cBeieHust 06 eBPONEHCKHX COMKaX OXBaTHIBAIOLINE TIEPHOJL 3HMOBKH H NEPEJIETOR.
Mecta HaxXoIKH KOJeL COeMMHEHbI JIMHUSAMH C MECTAMH KonbueBanusd. OcranbHbie 0603HAYCHHS —
CM. Kapty 5.

Kapra 35. Bo3sparnbie ceenenus 06 eBporeiickom Bopone, Corvus corax L. oXBaThIBaloNIue OCEHb, 3HMY
u BecHy. OGo3naveHus — CM. Kapty 34.

Kapra 36. Pacnpocrpanennst copoku, Pica pica (L.) B Espone. IToxsumsi: 1 — P. p. melanotos A. E. BREHM,
2 — P. p. galliae KLEINSCHMIDT, 3 — P. p. pica (L.), 4 — P. p. fennorum LONBERG, 5 — P. p. bacta-
riana BONAP.

I'padmk 1. CpaBHeHHS KPHBBIX CMEPTHOCTH TaJIKH, BBIYHCIICHHBIX 110 KIACCHYECKOMY METOMY — Npephi-
BHCTas JIMHUSA M TOJIYYEHHBIX [0 METOAY MPEUIOKEHHOMY aBTOPOM B HacTosAlled pabore — Cruioni-
Hasi JIAHHSA.

I'padmx 2. Kpusbie cMepTHOCTH BOPOHOBBIX. A — C. monedula; B — C. frugilegus; C — C. corone; D —
P. pica; E — G. glandarius.

I'padmk 3. KpuBbie CMEPTHOCTH BOPOHOBBIX Ha NEPBhIX roxax xusun. A — C. corone; B — C. monedula;
C — C. frugilegus; D — P. pica.

I'paduk 4. Vnpoluiennsie KpHBBIE CMEPTHOCTH HA npoTshkennn roxa. A — C. frugilegus; B — C. corone;
C — C. monedula; D — P. pica; E — G. glandarius; F — C. corax; cnuionisast JJMHUsE — TEPBbIH roa
KH3HH; NYHKTHP — BTOPOH TOJ JKH3HH; NPEPLIBUCTAS JIHHAN — IOCIEAYIOIINE rofsl Xu3uu. ITo
BEPTHKAIM — CMEPTHOCTh B TEYEHHE MECALA B CPEIHEM, IO TOPH3OHTAIM — OTPE3KH BPEMEHH.

Tabnuua 1. TIponeHTHOE pacnpeneeHHe BO3BPATHLIX CBEACHHH C YYETOM JHCCTAHLMHM TEpesieTa W BO3-
pacra nruu. (1) — Bo3pacr, (2) — KOJIMYECTBO BO3BPATHBIX cBeAeHHH, (3) — 10, (6) — cBbime, (7) —
puccranumH, (8) — Espona B uenoM, (9) — OuuinsaHmms.

* TITHUBI OCe[UIbIe HE MPHHHMAIMCh TYT BO BHHManue (ke 100 kM oT Mecta KoJbueBanus), H60
6bUTH OGHAPYKEHBI IBa HE3aBHCHMBIC APYr OT Apyra MpoLeCcCchl — TEHACHUMsl K oceioMy obpasy
JKHU3HA M M3MEHCHWE HANPABJICHHOCTH TNEPEJeTHBIX MyTeil.

Tabmiua 2. Bo3spaTHbe CBEICHASA, KOTOPbIC TOCIYKWIN JUIA aHaIM3a MUTpammit rpava. (1) — rteppuro-
puH, (2) — cBeAeHHMS W3 NEepHoJa 3MMOBOK, (3) — CBeAeHHS M3 NEPHOJA NEpeneToB, (4) — HuKe,
(5) — cBoire, (6) — uroro, (7) — cymma, (8) — BemmuxoGpurauns, (9) — 3omsr: D1, EO-1 INomnawus,
Opanums, (10) — Cxanaunasus, (11) — 3omus1: D2-3, E2, uenrpansnas Espona, (12) — 3o0us1 C3-4
npubantuiickue crpausl, (13) — 30nb1 C5, D4-5 Pycckas HH3MEHHOCTB, (14) — 30ub1 E4-5 roxnbie
yactu CCCP.

Ta6mmua 3. TTpoLeHTHOE pacipe/e/ieHHe BO3BPATHLIX CBEICHHIE O Irpave ¢ y4eTOM AMCCTAHIHH reperniera
u Bo3pacra nrau. O6sscHenns ot (1) nmo (7) — cM. T1ab. 1; (8) — 3ous1: EO, El, D1 — I'omnanmus,
®panuasd, (9) — 3onsi: D2, D3, E2 — uentpansnas Espomna, (10) — 3omsi: C5, D4, D5 — Pycckas
HU3MEHHOCTb.

Tabmaua 4. Bo3sBpaTHblie CBEIEHHs, KOTOPBIE NMOCHYKWIH Ui aHaqu3a murpauun raaku. O6o3navenus
ot (1) no (8) — cM. T1ab. 2; (9) — 30mei: D1-2, INonnanums, Iepmanns, (10) — 3ous1: EO-2, F1 ®pan-
wust, Mseiinapus, (11) — 3ona Cl1 Hdanus, (12) — Cxawaunasus, (13) — 3oubi: B3-4, Ounnsaamus,
(14) — 3ousr: C3, D3 npubanTtrifckue CTpaHbl.

Ta6nuua 5. ITpoueHTHOE pacnpejeIeHHe BO3BPATHBIX CBEACHHH O Tajike ¢ yYeTOM AMCCTAHLMH Iepesera
¥ Bo3pacra nrun. O6ssacaenus or (1) mo (7) — cm. 1ab. 1; (8) — 30us1 D1, D2 — Tomnanmus, Iep-
manust, (9) — 3ouer: EO-2, Fl — ®panuns, Wseiuapus, (10) — 3ona Cl1 — [Jauus, (11) — 30861
B2, C2 — Crangunasus, (12) — 30na B3 — Ounnsnans, (13) — 3omsi: C3, D3 — npubantuiickue
CTpaHBbI.

TaGmuua 6. Bo3BpaTHbie CBENCHHS, KOTOPbIC MOCAYKWIM MUIA aHajau3a MHrpauuun BopoHsl, C. corone.
O6bsacuenus or (1) no (8) — cm. Ta6. 2; (9) — 3oms: EO-1, ®panums, (10) — 3ona D1 I'onnasmus,
(11) — 3oma C1 Janus, (12) — 3oua Bl joro-3anamnast yacre Hopsernu, (13) — 30na C2 roxHas
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4acTh Crangunasun, (14) — 3ona B2 uentpansuas wacts Ckananuasum, (15) — 3ona A cepepras
Cxanunasus, (16) — 3oua E2 Iisetinapus, (17) — 3ousi: D2-3 Fepmanus, [onbma, (18) — 30mHs!
B3-4, C3 npubanTuiickue CTpaHbl.

Ta6mana 7. TIpoleHTHbIE pachpeieeHns BO3BPATHLIX CBeeHHil 0 Bopoue, C. corone ¢ y4eToM JHCCTaH-
MK nepeseTa u Bospacta ntui. O6bacuenns ot (1) no (7) — em. 1ab. 1; (8) — 3omsi: D1, EO, EI,
omnanmus, Ppanuus, (9) — 3ousr: Cl, C2, Hanus, Ckanaunasus, (10) — 3ona Bl ioro-3anainas
Hopserusi, (11) — 30oma B2 — uenrp. Cxanaunasus, (12) — 3ombi: A, ceB, Cxanaunasus, (13) —
3ona B3 ®uwnsngus, (14) — 3ona C3 npubanTHiickue CTpaHbl.

Tab6nuua 8. Bo3BpaTHbIE CBEEHHS, KOTOPhIC MOCTYKHIH [UIS aHAIW3a MHTPAUMH CoikH, G. glandarius.
O6ssicuenns ot (1) mo (8) — cm. 1a6. 2; (9) — 3omsr: D1, El ®panuws, Fomnanaus, (10) — 30mHs1:
D2, D3 Iepmanns, Monsira, (11) — 3omsr: B3, B4 npubantuiickne crpaubl, (12) — CkanauHaBus.
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