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Abstract. The summer migration of Starlings occurs in northern Poland and begins in the third decade
of June. The autumn migration begins in September, but it is at its highest intensity in October. The spring mi-
gration begins in February, with its highest intensity in March. Main wintering grounds of Polish Starlings are
in England, France, on the Iberian Peninsula, in southern Italy and in northern Africa. Starlings wintering
in different parts of Europe and Africa and breeding in different parts of Poland are considered as belonging to
three separate migrational populations: Northern-Polish, Middle-Polish and Southern-Polish.
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280 M. Gromadzki, W. Kania 2
INTRODUCTION

The present paper aims at analysing the phenology of the migration of
Polish Starlings and at repetitive consideration of the problem of their division
into migrational populations. :

The latter of the above mentioned problems was already elaborated by
Rypzewskr (1938a, 1938b, 1960a, 1960b). However, a preliminary analysis
of the recently obtained recoveries has shown that there exists another possi-
bility of division, different from the one given by RYDZEWSKI.

The results of ringing Polish Starlings were also described by EckE (1934) —
concerning Starlings from Silesia and FrASE (1938) — concerning Starlings
from North-West part of Poland.

ScHUZ (1932) and KrATz16 (1937) deseribed summer migration of Starlings
inhabiting areas close to the Baltic Sea.

MATERIAL

This study is based on recoveries of Starlings ringed within the present
borders of Poland and also on recoveries of birds ringed outside the Polish
borders and recovered in the country. The recoveries taken into account came
to the Ornithological Station of the Zoological Institute, Polish Academy of
Sciences from 1931 to 1971. With the exception of the data from 1971, the above
mentioned material has already been published or is in print (BUSSE, GROMADZ-
KI 1966, 1967a, 1967b, 1969, 1970, DOMANIEWSKI 1933a, 1933b, 1934, DoMA-
NIEWSKI, KRECZMER 1936, 1937, GROMADZKA, KANIA in print, GROMADZKI
1973, RYDzZEWSKI 1938, 1939, 1949a, 1949b, Szczepskr 1951, 1963, 1965,
1970, 1976, Sz0zZEPSKI, SzCOzZEPSKA 1953, 1956, 1957, 1959). Apart from
these the present work includes the recoveries of birds ringed between 1929
and 1938 in Silesia (ECKE 1934, 1938) and the recoveries of birds ringed between
1928 and 1937 in the North-West part of Poland (FRASE 1938).

In the course of preparing material for this study all the recoveries (ex-
cept those published by EckE and FrRASE) had been verified with schedules
and with letters from finders. As a result of that, some of the previously publis-
hed material had to be rejected :

a. recoveries concerning birds, the ring numbers of which must have been erroneously
read by finders “F 44711” (DoMANIEWSKI 1934), “F 1080? 1" (RYDzEWSKI 1949a), “F 100821?"
(RYpzZEWSKI 1949b), “F 11017?" (RypzEwskl 1949a), “F 11863?” (RYDZEWSKI 1949b),
“F 41583” (DoMANIEWSKI 1933a), “F 41899” (DomanNiewskr 1934). The cited authors
in the first six above mentioned cases presumed that finders giving incomplete numbers
had omitted the last digit, whereas giving too long numbers — had doubled the recurrent
digit. Such an assumption can not be considered right since elucidation procedures on some
recoveries, carried out in recent years, revealed that some finders erroneously giving ring
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3 Bird-ringing results in Poland 281

numbers, often omitted one of the middle digits, not necessarily the last one. The bird with
the first of the above mentioned rings was found in Greece, far to the east from other places
known as the wintering grounds of Polish Starlings. Rypzewskr (1960) considered it an unu-
sual change of wintering grounds, whereas, in our opinion, it further diminishes the probabi-
lity of that being a case of a Starling. And, describing the last of the above mentioned rings,
the cited author gave ringing data for I 41989, presuming, with reasons unknown to us,
that number had erroneously been read by the finder as F 41899 (the F' 41899 ring was
kept in the store of the Station till 1938).

b. recoveries concerning birds the ringing data of which had been lost: ,F 101440"
(Rypzewskl 1949a, ,F 185049" (Szczepskl, in print). In those cases the cited authors
accepted the ringing data of birds with preceding or following ring numbers.

¢. one out of each of the three pairs of recoveries doubled in two consecutive reports:
«F 41785” (Szczepski, SzozepskA 1953, 1957), ,F 148262” (Szczepski, Szczepska 19563,
1957), F 150295 (Szczepski, SzZCZEPSKA 1959, Szczepski 1963).

Recoveries of birds ringed with Varsovia rings outside the present Polish
borders and recoveries of birds recovered within a distance of up to 10 km from
the place of riging have not been taken into consideration in the present paper.
Recoveries of Starlings used to displacement experiments have also been re-

jected.

The following terms have been used:

yPolish recoveries” — recoveries of birds ringed within the present borders
of Poland, regardless of their being ringed with Varsovia rings or those of other
ringing schemes; ,foreign recoveries” — of birds ringed outside the Polish
borders.

The material used in the paper is compiled in Table 1.

Table 1. Specification of recoveries used in the study

' r
’ Sources of recoveries (3)
Recoveries Age during Ornithological Total
reRe Station and Ope- Boxai s
ration Baltic Re. | ECKE 1938
ports FrASE 1938
(1) (2) (4)
Nestlings (6) 1094 268 1362
. 1531
Polish (5
e Fullgrown 151 18 169
birds (7)
! Nestlings 14 - 14
Foreign = 291
8 e
(8) Fuﬂglo“n 276 1 977
birds
Total 1535 287 1822
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M. Gromadzki, W. Kania 4

Ringing places of the birds, the recoveries of which have been obtained,
are not regularly distributed over the whole area of the country (Maps 1 and 2).
Starlings ringed abroad were recovered all over the country, though mainly
in the northern part (Map 3), this being probably connected with a higher ringing
intensity on areas which are the wintering or passage grounds of birds coming
from that part of the country.

The localities of recoveries of Polish Starlings are shown on Maps 4 and 5,
the ringing localities of foreign Starlings on Map 6.
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Map 1. Places of ringing nestlings, the recoveries of which have been put in the paper. 1 —
one record, 2 — more records (indicated by the number).
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5 Bird-ringing results in Poland 283

METHODS

This study is based mainly on recoveries of birds ringed as nestlings. The
cases of analysing recoveries of Starlings ringed as fullgrown birds are distinely
marked in the text. It has been assumed, using the 109 recoveries published by
EckE (1934) and concerning Starlings of undetermined age, that the individuals
ringed in May and June were nestlings (out of 1294 Starlings of determined age,
ringed in Poland in those two months, fullgrown birds constitued only 39, of
the whole).
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N=1 69

Map 2. Places of ringing full grown birds and those of unknown age, the recoveries of which
have been used in the paper. For the explanation of the symbols see Map 1.
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284 M. Gromadzki, W. Kania 6

For territorial analyses (except those on Maps 7-9) the material used was
presented on the maps with the number of records in grids marked out basing
on a geografical co-ordinates (both a recovery of a ringed bird and its first re-
cord — during the ringing are understood as ,record”). The territory of Europe
was divided into grids comprising 1° latitude and 1° longitude. In the case of
Poland the territory was also divided into grids comprising !/,° latitude and
1/,°longitude. In the text the grids are deseribed by giving a southern parallel of
latitude and a western meridian (e.g. 53N /L7E for larger grids and 53.20N /17.30E
for smaller ones).
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Map 3. Places of recoveries of Starlings ringed abroad. For the explanation of the symbols
see Map 1.
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7 Bird-ringing results in Poland 285

The number of recoveries obtained from a given area depends not only
on the number of birds present there, but also on several antropogenic factors
(e.g. population density, the culture of a community, intensity and manner
of hunting or destroying birds etc.); the degree of their influence is usually un-
known to the persons collecting recoveries. The authors of the present paper
tried to bear in mind this nonrepresentative character of the number of reco-
veries in all their speculations.
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Map 4. Places of recoveries of Polish Starlings ringed as nestlings. For the explanation of the
symbols see Map 1.
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286 M. Gromadzki, W. Kania 8

Possibilities of directional changes in migration routes and wintering grounds,
together with irregular changes, most probably due to different weather condi-
tions in different years (HupEc 1956), must be taken into account while ana-
lysing the material collected in several decades. No doubt the above mentioned
changes may cause the obliteration of differences both in terms and in ranges
of particular populations migrations.

While considering the time of recoveries, there have been rejected: reco-
veries with dates of accuracy smaller than the one used in the analysis, or reco-
veries of birds, the state of which indicated a long (or unknown) period since
their death.

The age of birds was described in calendar years (ZINK 1973).
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Map 5. Places of recoveries of Polish Starlings ringed as full grown birds or birds of unknown
age (18 individuals). For the explanation of the symbols see Map 1.

http://rcin.org.pl



9 Bird-ringing results in Poland 287

TIME OF MIGRATION

Migration of the Starling to its wintering grounds may take place in two
separate phases. The first one is the summer migration which oceurs in some
populations only. During that time, birds migrate to areas where they spend
the summer till the moment the proper autumn migration begins. The direction
of the summer migration may be concordant (Northen-European population,
Scatz 1932, KrATZIG 1936), or discordant from the direction of the autumn
migration (Swiss Starlings, STUDER-TIERSCH 1969). The second phase is the
autumn migration, when all migratory populations migrate from their breeding *
or summer grounds to their wintering grounds.
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Map 6. Places of ringing foreign Starlings: a — ringed as full grown or birds of unknown
age (6 individuals); b — ringed as nestlings. For the explanation of symbols see Map 1.
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288 M. Gromadzki, W. Kania 10

Summer migration

First directional movements of first year Starlings towards the West and
the South-West were recorded in northern Poland in the third decade of June
(Map 7). On June, 30th, one second year bird hatched in Parszezenica (53°55’°N?
17°26°E) was recorded at the mouth of the River Elbe. Also TAURINS et all. (1953)
reported that some Latvian Starlings of the same age had been recorded at
the mouth of the River Oder in June, while, at the same time, first year birds
from the same area reached Courland Bay at their farthest.

According to KrAt1zic (1936) an earlier appearance of second year bxrds
in places considerably distant from their breeding grounds may be due to an
earlier begining of migration of Starlings from that age group (or the indivi-
duals not taking part in breeding) or to the fact that some second year birds
do not come back to their hatching places.

First year birds from other parts of the country migrate in June in diffe-
rent directions, within distances of not more than 50 km (Map 7).

The summer migration in Lithuania (IVANAUSKAS 1953) and on Cour-
land Spit (BELOPOL'SKIF, ODINCOVA 1971) begins in mid-June, but no reco-
very of these birds from our country is available at that period of time (with
the exception of the above mentioned single recovery of a second year bird
from Latvia).

Maximum intensity of the summer migration on the shores of Courland
Bay occurs in the third decade of June and the first decade of July — most
birds recorded later in Poland had been ringed there during that period (Table

/ N=1O

Map 7. Migrations of first year Starlings recovered in June (in the third decade exclusively).
The straight lines join the ringing places with places of recoveries indicated by full stops.
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11 Bird-ringing results in Poland 289

2). This continues until the end of July, exceptionally lasting till the end of
August (BELOPOL’SKIJ, ODINCOVA 1971).

In July a great number of Starlings coming from the East appear in northern
Poland. During that month there were obtained recoveries of birds ringed on
Courland Spit (Table 2, PAERVSKIF 1971), in Lithuania (IVANAUSKAS 1953),
Latvia (TAvurINs et all. 1953) and southern regions close to Courland Bay
(KrATZIG 1939).

Table 2. Starlings ringed as first year individuals on the coasts of Courland Bay (on Cour-
land Spit and in Ventes Ragas) and recovered in Poland in the same year

Date of Ringing Number of Ringed Month of Recovery
i (1) Birds (2) (3)
| |
! Month Decade In In ‘
a decade | a Month |I-V| VI ‘VII VIII[IX | X | XI|XII
(4) (5) (6) (7) \ ‘
? B = e | ' |
L 2 4 21 e ol L2 |~ | 1
1 b g 17 o '
1 | 15 ' il ] \
[ VIE | 2 1 16 ' - | = ‘ 1 | 10 | 4| 1| = —
! 3 - WAL R
[ - ‘ 1
Vi | P R T ) e ey e
Total (8) | [ s T el S e [ s | — | 1]

The localities of recoveries of those birds are in the area close to the Vistula
Bay, in the Vistula Delta and the Oder Delta, to the South reaching Grudzigdz
and Cedynia. They stay in our country till the autumn migration, this being
proved by the data in Table 2 and the recoveries quoted in the above mentioned
sources.

First year birds from northern Poland were recorded in northern GDR
and GFR in July; anisotropic movements and movements within short distan-
ces were recorded in the remaining part of the country (Map 8). Two second
year birds were recorded in the northern part of GFR also during that
month.

In August, in relation to July, the distribution of first year birds does
not basically change (Map 9). Second year birds were at that time recorded
in Belgium (1 recovery), on the northern coast of the Adriatic Sea (1 recovery)
and even in Tunisia (1 recovery). It may be supposed, similarly to the June
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290 M. Gromadzki, W. Kania 12

Map. 8. Migrations of first year Starlings recovered in July (VII) or from June till July
(VI-VII).
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Map 9. Migrations of first year Starlings recovered in August (VIII) or from June till August
(VI-VIII). \
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13 Bird-ringing results in Poland 291

records, that those were birds staying away from their breeding grounds the
whole summer through or starting very early their autumn migration.

The above material allows to accept the summer migration in northern
Poland as one with documentary evidence, thus providing conclusions sug-
gested in earlier studies on this problem (Scmiiz 1932, KrA1z1c 1937, FRASE
1938, RYDZEWSKI 1960).

A part of Starlings spending summer in Poland comes from Lithuania
and Latvia. Three recoveries of birds ringed as fullgrown ones on the Vistula
Spit on the turn of August and September enlarge the assumed mother area
of those Starlings to Estonia (recorded in March), and northern Byelorussia
(recorded in August) (Map 5). A fairly large number of Starlings ringed as
migrants on the coasts of Courland Bay was recorded in Poland during the
summer (Map 6). Thus, it may be assumed that the area, where birds spending
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Map 10. Recovery places of first year Polish Starlings in September. For the explanation
of the symbols see Map 1.
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292 M. Gromadzki, W. Kania 14

summer in Poland come from, partly corresponds to the area oceupied by po-
pulations migrating along the coasts of Courland Bay during the summer migra-
tion. However, only two pieces out of all information obtained about birds
ringed there allow for marking out the farthest eastern boundaries of the area
where the birds come from: one of the vicinities of Viborg and a part of Tul’skaja

Oblast’(PAEVSKLY 1971).

Autumn migration
The autumn migration starts, in the best part of Europe, in the third decade

of September. The estimation of migration dynamics, based on the number of
birds caught in successive periods, showed that in Holland the number of birds
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Map 11. Recovery places of first year Polish Starlings in October. For the explanation of
the symbols see Map 1.
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15 Bird-ringing results in Poland 293

increased in the third week of September (PErDECK 1967), on Courland Spit
in the last decade of that month (BELOPOL’SKLy, ODINCOVA 1971) and a distinet
increase in the number of birds caught occurred in the fourth week of Septem-
ber and the first decade of October respectively.

Very few records of Polish birds were obtained in September. First year
birds were recorded, among others, in: central Italy and close to the Pyrenees
(Map 10). Four recoveries of second year birds were also obtained: 3 from nort-
hern Italy and 1 from Tunisia.

Among September records one is particularly interesting, namely, the
information indicating a possibility of first year birds moving in directions
discordant to those of their ordinary migrations, to relatively distant areas:

F 502 332 pull. 19.05.1960. Stary Sacz: 49°33'N, 20°36’E
x 15.09.1960. Marszowice: 50°54'N, 20°17°E.
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Map 12. Recovery places of first year Polish Starlings in November. For the explanation
of the symbols see Map 1.
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294 M. Gromadzki, W. Kania 16

October is a month of intensive migration; the comparison of first year
and older Starlings distribution does not show any distinet differences. Further
records are noted in Spain during that month. Starlings begin to appear in
northern Africa, but not in England (Map 11). Exceptionally numerous reco-
veries occur in Belgium and central Ttaly thus, most probably, reflecting not
only a great quantity of birds in those areas, but also intensive bird- catchers
activities. Recoveries from GDR are considerably numerous, whereas the
lack of recoveries from GFR and nothern Holland is highly surprising since
our birds undoubtedly migrate over those areas. However, a relatively small
number of recoveries from the above mentioned areas is typical not only of
October, but of other months, too. It has not been, so far, possible to determine
the cause of that situation.
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Map 13. Recovery places of first year Polish Starlings in December. For the explanation
of the symbols see Map 1.
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17 Bird-ringing results in Poland 295

In November, only separate recoveries were obtained from the territory
of the country. The number of recoveries from GDR also decreases, as compared
to the preceeding month. The recoveries from countries of highly developed
bird-catching activities — Belgium, northern and central Italy — are still
very numerous; more numerous than in October, are the recoveries from Spain.
First records from England occur during November (Map 12). November is
the month, when migration ends and wintering begins. According to the sources
quoted at the beginning of the chapter, the migration on Courland Spit ends
in the first decade of November, whereas in Holland in the third week of the

same month.
., Wintering

December and January are the months when no considerable movements
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Map 14. Recovery places of second year Polish Starlings in January. For the explanation
of the symbols see Map 1.
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296 M. Gromadzki, W. Kania 18

are observed and the distribution of recoveries makes the establishing of the
range of wintering grounds possible.

In Europe, the wintering grounds of our Starlings extend mainly from the
Rhine and the Adriatic to the West (Maps 13 and 14). Only occasionally Star-
lings were recorded farther to the East (among others in Poland in January).
Quite a number of recoveries comes from Belgium and northern Italy, this again
being, most probably, the result of the work of highly active bird-catchers there.
However, a considerable decrease, as compared to the preceeding months, in
the number of recoveries indicates that those areas are, first of all, passage ra-
ther than wintering, grounds. In Africa no recoveries occur to the BEast of 11°E,
though one Starling hatched near Opole was record‘ed in Abyssinia (JITSCHIN
1938).
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Map 15. Recovery places of second year Polish Starlings in February. For the explanation
of the symbols see Map 1.
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19 Bird-ringing results in Poland 297

Spring migration

The distribution of recoveries in February does not basically differ from
that recorded in the preceding months (Map 15) though it is known, from other
sources, that the return to the breeding grounds begins in the same month
(VoLLERT 1959, STUDER-TIERSCH 1969) and that at the end of February, first
individuals return to Poland, too (GROMADZKI 1969).

In March the number of recoveries from West Europe decreases rapidly
(this being probably connected with the migration of a part of birds to their
breeding grounds). The decrease in the number of recoveries in Maghreb coun-
tries is not so rapid, whereas in Italy their number increases (Map 16).

Individual birds still remain outside the borders of the country in April
(Map 17). They may be individuals staying outside their breeding grounds du-
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Map 16. Recovery places of second year Polish Starlings in March. For the explanation of the
: symbols see Map 1.
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298 M. Gromadzki, W. Kania 20
ring the breeding season (see page 10). Most probably the same applies to May
records (Map 17 and one record of a bird, in its fourth year, noted in Spain).

TIME-DISTRIBUTION OF RECOVERIES ON DIFFERENT PASSAGE AND WIN-
TERING AREAS

Time-distribution of recoveries was studied for areas enclosing particular
recovery concentrations separately. The boundaries of areas occupied by diffe-
rent populations were drawn with utmost care. The most important thing
was to achieve the least confusion of birds belonging to different populations
after marking out, on the territory of Poland, the ringing localities of Starlings
recorded within the boundaries of separate areas (the division of Starlings
into migrational populations will be discussed later). Following the above men-
tioned principles, fourteen regions have been separated (Map 18).
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Map 17. Recovery places of second year Polish Starlings in April (IV) and May (V).
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300 M. Gromadzki, W. Kania 22

A diagram of the percentage of recoveries in particular months has been
plotted for each region (Figure 1). Assuming, on the grounds of the analysis
from the preceding chapter, that: a. the summer migration occurs from the
end of June til August, b. autumn migration — the end of September — No-
vember, ¢. spring migration — in March, it has been established which regions
are wintering grounds of Polish Starlings and which are mainly passage areas.
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|
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Map 18. Distribution of breeding grounds, passage areas (1) and wintering grounds (2) of
particular populations of Polish Starlings, 3 — the boundries of recovery concentration
territories, 4 — the boundries of areas where particular populations occur. NG — North
GDR and GFR, BH — Belgium and Holland, EN — England, NF — North France,
S8G — South-East GFR, South GDR and Czechoslovakia, RV — the Rhéone Valley, RD —
the Rhéne Delta, AB — the Aquitaine Basin, EB — the Ebro Basin, IB — the northern-
-western part of Iberian Peninsula, NI — North Italy, SI — South Italy, MA — Marocco
and West Algeria, TA — Tunisia and East Algeria. NP — breeding area of the North-Po-
lish population, MP — breeding area of the Middle-Polish population, SP — breeding area
of the South-Polish population. NM and MS — the northern and southern areas of non-defi-
ned population afiliation.
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GDR, GFR, Holland, Belgium, Czechoslovakia, Rhone Valley and nort-
hern Italy have been considered the main passage areas (Map 18). However,
a certain amount of Starlings winter in those regions. It is possible that the
number of wintering individuals is larger than indicated by the number of
recoveries, depending upon anthropogenic factors.

The number of recoveries obtained on wintering grounds cosiderably incre-
ases at the end of the autumn migration, keeping up at a high level till the spring
migration. Here belong England, northern France, the Basin of Aquitaine,
the Rhone Delta, Iberian Peninsula, southern Italy and the Maghreb countries.
Relatively numerous records on the territory of the Rhone Delta are obtained
in October; the number of records in the Basin of Aquitaine in November
and December is high, as compared to that in January and February. This
probably reflects a relatively intensive passage migration of Starlings win-
tering in farther situated regions. The western part of Maghreb, rather than
the eastern one, seems to be a more typical wintering ground. Quite probably
the majority of Starlings migrate to the eastern part of the Maghreb coast
and only from there towards the West. This assumption is confirmed by HubpEo
(1956) and STUDER-TIERSCH (1969), who recorded the movements of Starlings
from Czechoslovakia and Switzerland on the African continent: in autumn those
birds migrate towards the West, in spring — towards the East.

What draws attention is a relatively late, even as compared to Spain
and Africa, occurrence of recoveries of Polish Starlings in England.

Due to the scarcity of material, the comparison of the migration time
of Starlings of different ages was possible for Belgium and Holland only. In
autumn first year Starlings migrate over that region earlier than older indivi-
duals, whereas in spring, during their first migration to the breeding grounds,
they migrate later (Figure 2).
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Fig. 2. The decade distribution of recoveries in Belgium and Holland of Starlings ringed

in Poland as nestlings. a — recoveries during the first migration; b — recoveries during
the second following migrations.
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MIGRATIONAL POPULATIONS OF POLISH STARLINGS

The analysis of the distribution of Polish ringing localities of Starlings
“wintering in the three most distant and geografically separated wintering grounds
(England, Tberian Peninsula, southern Italy and Maghreb) showed that birds
reaching those areas migrate from different regions: from northern Poland
to England, from the strip of land covering the middle part of Poland — to
Iberian Peninsula, from southern Poland — to southern Italy and Africa (Map
19).

It appeared that birds recorded in southern GFR and the Rhone Valley,
the Rhone Delta and the Basin of Aquitaine during wintering or migration
come mainly from the same regions as Starlings wintering on Iberian Peninsula,
i.e. from a strip of land covering the middle part of Poland. Similarly, English
wintering grounds and breeding grounds in northern Poland correspond to
northern GDR and GFR, Holland and Belgium, and African — south Italian
wintering grounds and southern Poland breeding grounds — to northern Italy
(Map 19).

Starlings wintering in separate parts of Europe and Africa, migrating
over different areas and breeding in different parts of Poland have been consi-
dered as belonging to separate migrational populations.

Since the number of recoveries obtained from the above mentioned,
most distant wintering grounds is too small to be a basis for a more accurate
division of Poland into areas occupied by particular populations, the recove-
ries from areas situated to the West and South of NG and SG regions have
been used together (Map 20). Grids with the majority (2/3 or more) of Starlings
recorded in wintering or passage areas of a given population have been inclu-
ded into the breeding grounds of these populations. Thus distinguished popu-
lations have been called : Northern-Polish (NP), Middle-Polish (MP) and Southern
Polish (SP) (Map 20). The term ,population” has been used, for simplification,
to indicate that part of a population oceurring in our country, the whole popu-
lation undoubtedly inhabiting an area larger than that within the borders
of the country.

The analysis of the localities of recovery in Poland in May and June (thus
presumably breeding ones) of Starlings ringed as fullgrown birds (N = 82)
gives a picture similar to the one on Map 20.

Between the boundaries of breeding grounds of neighbouring populations
there have been left fields not suitable to be joined to any of them (Map 20)
because of either fairly equal distribution of recoveries from passage-wintering
grounds of neighbouring populations, or lack of any material. Such areas have
been described as areas of non-explicit population attachement. It is expected
that, after collecting an appropriately large number of recoveries, the inter-po-
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pulation boundaries will be so precise that those non-explicit population atta-
chement areas will correspond exactly to zones of intensive mixing of neighbou-
ring populations.

* Recoveries of Starlings recorded in northern France have been omitted
while marking out the inter-population boundaries in Poland, since both
NOI;thern-Polish and Middle-Polish Starlings winter in that region, and it is
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Map 19. Ringing places of nestlings of Starlings recorded in the farthest breeding grounds.
1 — in England, 2 — in the southern-western part of Iberian Peninsula or the Ebro Basin,
3 — in South Italy or in Africa, 4 — one recovery, 5 — over 12 recoveries of Starlings rin-
ged in a field: the degree of the field covered with a diagram corresponding to a particular
wintering ground is proportional to the number of birds recorded in that wintering ground.
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considered a common wintering ground for both populations.

The boundaries of areas considered as belonging to particular populations
are very irregular. The causes of such a situation may be diversified. It may
be due to the scanty material unequally covering the area under study and col-
lected with different intensity in particular regions during successive decades.
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Map 20. Ringing places of nestlings of Starlings recorded in passage — wintering grounds,

considered as belonging to the following populations: 1 — North Polish, 2 — Middle Polish,

3 — South Polish, 4 and 5 — see Map 19, 6 — suggested boundries between the breeding

grounds of particular populations and the areas of non — defined population afiliation.
Starlings recorded in North France are not on this map.
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It is impossible to exclude the occurrence of changes in particular populations
ranges. For instance, Starlings from two neighbouring grids: 51.00N/18.00E
and 51.00N/17.30E migrated in different directions. 3/4 of recoveries from the
first grid are from the area of the Middle-Polish population, while 2/3 of reco-
veries from the second one are from the winter and passage areas of the Southern-
-Polish population. However, the mass ringing of Starlings from the first grid
was started in the sixties (only two recoveries are of birds ringed earlier), where-
as all recoveries from the second grid were obtained in the thirties. The above
mentioned fact may indicate the enlarging of the area occupied by the Middle-
-Polish population, but it may also be a result of changes in trapability or reco-
very rate of birds in different parts of Europe and Africa.

The passage and wintering ranges of particular populations are shown on
Maps 21-23.
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Map 21. Non —Polish recovery places of Starlings ringed as nestlings in the area of the North
Polish population. For the explanation of the symbols see Map 1.
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DISCUSSION OF THE CONCEPTIONS OF THE POPULATIONAL DIVISIONS OF
POLISH STARLINGS

The above described idea of the populational division of Polish Starlings
is slightly different from the one suggested by RybpzEwskr (1938a, 1938b,
1960a, 1960b). Rypzewski, accepting ScHUz and WEIGOLD’S idea (1931),
according to which European Starlings are divided into two migrational
populations, distinguished two allohiemic (with SALOMONSEN’s, 1955, meaning
of the word) populations, northern and southern, separated by a mixed zone.
According to him the northern population has its wintering grounds in Hol-
land, Belgium, England and northern-west France, the southern population —
in Italy, Africa, the Rhone Delta and in the southern-eastern part of Iberian
Peninsula. Birds from the mixed zone winter both in nortern and southern
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Map 22. Non —DPolish recovery places of Starlings ringed as nestlings in the area of the
Middle Polish population. For the explanation of the symbols see Map 1.
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populations wintering grounds, and also in the zone situated between them:
in southern-western France and the remaining part of Iberian Peninsula.
RyYDZEWSK1 considered ,polihiemy”, i.e. wintering in different wintering
grounds, to be a remarkable and characteristic feature of the mixed zone and
stressed the faet that birds from particular places may winter in all three
wintering grounds at the same time.

After changing the inter-population boundaries it appears that most
birds from thus enlarged RYDzZEWSKI’S mixed zone in southernwestern Po-
land winter on Iberian Peninsula and in France, whereas only a small number
of Starlings from the reduced area of the RyYDZEWSKI’s southern population
migrates to those wintering grounds. (Map 23). On the other hand, a great
majority of Starlings wintering on Iberian Peninsula come from the area of
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Map 23. Non —Polish recovery places of Starlings ringed as nestlings in the area of the
South Polish population. For the explanation of the symbols see Map 1.
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Middle-Polish population (Table 3). Thus RYDzZEWSKI’s mixed zone and a part
of the area of RYpzEWSKI’s southern population can be considered a separate
population, with its wintering grounds well distinguished in relation to those
of Northern — and Southern-Polish populations. This idea is proved by data
from the areas situated to the West from those parts of Poland, where the
Middle-Polish population occurs: from Saxony and southern Saxony-Anhalt
(below 51°45'N). The prevailing majority of Starlings from those regions win-

Table 3. Percentage of recoveries of Starlings ringed in the breeding
areas of particular populations, in the records from Iberian Peninsula

Population | Number of Recoveries

9 of Recoveries

(1) @) | . |
| e -
| NP 10 10
MP 81 84
SP l 6 | 6
| - Slede Vi - N
| Total (4) .| 97 | 100
‘ ]

ter on Iberian Peninsula and in southern-western France (KrArzic 1939,
HILPRECHT 1954).

Strong mixing of Starlings from two populations in the wintering grounds
in France could be considered a reason for not separating the Northern-Polish
and Middle-Polish populations, but it seems that this division, accepted after
Scrtz and WEIGOLD (1931), can be maintained basing on the occurrence' of
summer migration of the first of the above mentioned populations, and its
lack in the second. The final explanation of this doubt will probably be possible
after more material has been collected.

CONCLUSIONS

1. The summer migration, recorded in northern Poland, begins in fhat
area in the third decade of June.

2. Starlings, migrating to Poland during the summer migration, come
from Lithuania, Latvia and, probably, also from Estonia and northern Bye-
lorussia.

3. Starlings from northern Poland migrate westwards during their sum-
mer migration, reaching GFR and, exceptionally, Holland.

4. The autumn migration of Polish Starlings begins in September.

5. First year Polish Starlings migrate over Belgium and Holland earlier
(maximum - the third decade of October and the first of November) than
older individuals (the first and second decades of November). In spring older
individuals migrate over that area earlier.
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6. First first year Starlings reach the Ebro Depression and northern Italy
already in September. First Polish Starlings reach their wintering grounds
in France, on Iberian Peninsula, in Italy and Africa in Oectober. The main
migration to those regions occurs in November. Our Starlings reach England
about a month later.

7. December and January are the wintering months of Polish Starlings,
with no greater movements.

8. First Starlings return to the country in February. The proper spring
migration occurs in March. However, a great number of Starlings is still in
their farthest wintering grounds.

9. The Starlings of the Middle-Polish population leave their wintering
grounds earlier (in February) than the Starlings of the Southern-Polish popu-
lation (in March).

10. The European wintering grounds of Polish Starlings are to the West
from the Rhine and the Adriatic; they also include the Mediterranean coasts
of Africa, from Marocco to Tunisia. The main wintering grounds are in England,
France, on Iberian Peninsula, in southern Ttaly and Maghreb.

11. Very few Starlings winter in areas closer to the borders of the country,
sometimes even in Poland. '

12. Starlings wintering in different parts of Europe and breeding in
different parts of Poland have been considered as belonging to three separate
migrational populations: Northern-Polish, Middle-Polish and Southern-Polish.

13. Northern France has been cosidered to be a wintering ground common
to Northern- and Middle-Polish populations.
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STRESZCZENIE

[Tytul: Wyniki obrgezkowania ptakéw w Polsce. Wedréwki szpakéw, Stur-
nus vulgaris 1..]

Celem pracy jest analiza fenologii wedréwki szpakéw polskich i ponowne
rozpatrzenie problemu ich podzialu na populacje wedréwkowe.

Opracowanie oparte jest przede wszystkim na wiadomosciach powrotnych
o szpakach, zaobraczkowanych jako piskleta na obszarze objetym obecnymi
granicami Polski (mapy 1, 4). Korzystajac ze 109 wiadomosei powrotnych
dotyezgeyeh szpakéw o nie oznaczonym wieku, ktére opublikowal Ecke
(1934), przyjeto jako piskleta osobniki, obraczkowane w maju i czerweu.
Wykorzystano takze wiadomosei dotyezace szpakéw obraczkowanych na
tym obszarze jako ptaki lotne lub obraczkowanych zagranica, a ponownie
stwierdzonych w Polsce (mapy 2, 3, 5, 6). Materialy te zostaly opublikowane
w sprawozdaniach z dzialalnodci Stacji Badania Wedrowek Ptakéw, Stacji
Ornitologicznej I.Z. PAN, sprawozdaniach z obraczkowania ptakéw podezas
Akeji Baltyckiej oraz przez ECKEGO i FRASEGO (tab. 1).

Wiszystkie wykorzystane wiadomos$ci powrotne (z wyjatkiem opubli-
kowanych przez ECKEGO i FRASEGO) zostaly sprawdzone z wykazami zaobrg-
czkowanych ptakéw oraz listami od znalazeéw. W opracowaniu nie uwzgle-
dniono wiadomos$ei powrotnych o ptakach zaobraczkowanych obraczkami
» Varsovia” poza obecnymi granicami Polski oraz wiadomoscei o ptakach
stwierdzonych ponownie, w odleglo$ei do 10 km od miejsca zaobrgezkowania.
Odrzucono takze wiadomosgei powrotne o ptakach wypuszezonych w miejseu
oddalonym od miejsca schwytania, w ramach eksperymentéw nad orientacja.

W opracowaniu uzyto nastepujacych terminéw: , wiadomosei powrotne
polskie”, w skrécie ,wiadomosci polskie” — wiadomosci o ptakach zaobra-
czkowanych na obeenym obszarze Polski, bez wzgledu na to, czy byly one
obrgcezkowane obragezkami , Varsovia”, czy tez innych central; , wiadomosci
powrotne obece”, w skrécie , wiadomosei obee” — o ptakach zaobraczkowanych
poza granicami kraju.
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Do analiz terytorialnych w wiekszosei przypadkéw uzywano materialu
przedstawionego na mapach, na ktéryeh zaznaczono ilo§ei swierdzen, w po-
lach wyodrebnionych w oparcin o siatke wspolrzednych geograficznych.
Pod pojeciem ,stwierdzenie” rozumiane jest tu zaréwno ponowne stwierdze-
nie obraczkowanego ptaka, jak i jego pierwsze stwierdzenie — podezas obracz-
kowania. Obszar Europy podzielono na pola obejmujace 1° szerokosei i 1° dlu-
godei geograficznej. W przypadku Polski stosowano takze podzial na pola
obejmujace 1/3° szerokosei i 1/2° dlugosei geograficznej.

Liezba wiadomos$ci powrotnych uzyskanych z danego obszaru zalezy
nie tylko od liczby obecnych tam. ptakéw, lecz takze od szeregu czynnikéw
antropogennych (np. gesto§ci zaludnienia, kultury spoleczenstwa, intensy-
wnosei i sposobu polowan lub zwalezania ptakéw itp.), dzialajacych zwykle
w stopniu nie znanym opracowujacemu. Te niereprezentatywno§é liezby po-
nownych stwierdzen starano si¢ braé¢ pod uwage we wszystkich rozwazaniach.

Przy rozpatrywaniu czasu ponownyech stwierdzen, odrzucono wiadomosei
z data o dokladnoseci mniejszej niz stosowana w analizie, badZ tez wiadomogei
o ptakach, ktéryeh stan wskazywal na dlugi (lub nie znany) okres, jaki uplynat
od ich $mierci.

Wiek ptakéw okreflano w kalendarzowych latach zycia (ZiNk 1973), sto-
sujac terminy: ,pierwszoroczny” — ptak bedacy w 1 kalendarzowym roku
zycia (od osiggniecia zdolnosei do lotu do 31 grudnia, roku wyklueia); , dru-
goroezny” — ptak bedacy w 2 kalendarzowym roku zycia (od 1 stycznia do
31 grudnia roku nastepnego, po roku wyklueia).

Wedréwke letnia stwierdzono na obszarze Polski pélnocnej (mapy 7-9).
W lipcu nastepuje tam masowe pojawianie sie szpakéw, pochodzacych z re-
publik nadbaltyckich. W miesiacu tym uzyskano szczegélnie duzo wiadomosei
powrotnych o ptakach obraczkowanych na Mierzei Kuronskiej podezas tran-
zytowego przelotu, gléwnie na przelomie czerwea ilipea (tab. 2, PARVSKIT 1971).
Miejsea ponownych stwierdzen tych ptakéw grupuja sie w okolicach delt
Wisly i Odry. Przebywaja one na tych terenach az do wedréwki jesiennej.

W poszezegélnych letnio-jesiennych miesigeach szpaki drugoroczne byly
stwierdzane dalej (np. w sierpniu — w Belgii, nad Adriatykiem i w Tunezji)
niz szpaki pierwszoroczne, co wedlug KrA1z16A (1936) moze byé spowodowane
wezesniejszym odlotem lub niewracaniem do miejse wyklucia szpakéw dru-
goroeznych.

Wedrowka jesienna szpakéw polskich zaczyna si¢ w zasadzie we wrzesniu
i trwa do listopada (mapy 10-12). Wéréd wrzesniowych stwierdzen szcezegdlnie
interesujaca jest wiadomo$é, zacytowana na str. 15, wskazujaca na mozliwosé
odbywania przez szpaki pierwszoroczne w okresie lata lub wczesnej jesieni
przemieszezen na stosunkowo znaczne odleglo$ei w kierunkach niezgodnych
z kierunkiem normalnej wedréwki.

W pazdzierniku szpaki pojawiaja si¢ w poéinocnej Afryce, lecz brak ich
jeszeze w Anglii. W listopadzie z terenu kraju pochodza tylko pojedyncze
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wiadomosei powrotne. W czasie wedréwki jesiennej szczeg6lnie duze skupienia
wiadomosei powrotnyeh koncentruja sie w Belgii oraz w pélmoenyeh i §rodko-
wych Wiloszech, co najprsfwdopodobniej jest odbiciem nie tylko duzej ilo§ei
ptakéw wystepujacych na tych terenach, ale réwniez intensywnego ptasz-
nictwa.

Zimowanie rozpoezyna si¢ w listopadzie. Grudzien i styczen sa okresem,
w ktorym nie notuje sie wiekszych przemieszezen, a rozmieszezenie wiadomosei
powrotnych pozwala okreli¢ zasieg zimowisk (mapy 13-14).

Rozmieszezenie wiadomogei powrotnych w lutym nie rézni si¢ w za-
sadniczy sposéb od stwierdzonego w poprzednich miesiacach (mapa 15),
chociaz wiadomo, ze w miesigeu tym rozpoczyna sie wedrowka powrotna
z zimowisk na tereny legowe oraz, ze w korcu tego miesigca pierwsze osobniki
powracaja takze i do Polski (GROMADZKI 1969).

W marcu liczba wiadomosei powrotnych z obszaru Europy Zachodniej
gwaltownie si¢ zmniejsza. Mniej wyraznie ubywa stwierdzen w krajach Magre-
bu, zwieksza si¢ natomiast ich liczba w pélmoenych Wloszech (mapa 16).

W kwietniu i maju pojedyncze ptaki pozostaja jeszcze poza granicami
kraju (mapa 17). Byé moze sa to osobniki pozostajace na sezon legowy poza
obszarem legowisk (patrz wyzej).

Zwraca uwage zupelny brak wiadomosei z RFN i pélmocnej Holandii,
przez ktore nasze ptaki niewatpliwie przelatuja (mapa 4).

Na podstawie analizy dynamiki stwierdzen szpakéw polskich w réznych
regionach Buropy i p6lmocnej Afryki (rys. 1), na obszarze tym wyodre¢bniono
areal zimowiskowy i tereny tranzytowe (mapa 18), na ktérych na zime po-
zostaje jedynie niewielka liczby szpakéw.

W przypadku Belgii i Holandii mozliwe bylo poréwnanie czasu przelotu
szpakow polskich, bedacyeh w réznym wieku. Jesienig szpaki pierwszoroczne
wedruja przez ten region weze$niej, natomiast wiosng, odbywajac swoja
pierwsza wedrowke na legowiska, przelatuja pézniej niz osobniki starsze
(rys. 2).

Analiza rozmieszezenia na terenie Polski miejse obraczkowania szpakow,
spedzajacych zime w trzech najodleglejszych i geograficznie wyodrebnionych
obszarach zimowania (Anglia, Pélwysep Iberyjski, poludniowe Wlochy i poél-
nocna Afryka) wykazala, ze do kazdego z tych zimowisk docieraja ptaki
z innych okolic Polski (mapa 19). Okazalo sie, ze ptaki stwierdzone podezas
zimowania lub wedréwki w poludniowej RFN i dolinie Rodanu, delcie Rodanu
oraz Basenie Akwitariskim pochodza w gléwnej masie z tych samych okolic
co szpaki zimujace na Pdlwyspie Iberyjskim, a wiec z pasa przechodzgcego
przez $rodek Polski. W podobny sposéb zimowisku angiélskiemu i terenom
legowym polozonym w poélnocnej Polsce przyporzadkowano pélmocna NRD
i RFN, Holandi¢ i Belgi¢, a zimowisku afrykainsko-poludniowo-wloskiemu
i Polsce poludniowej — pémoecne Wilochy (mapa 19).

Szpaki zimujace w odrebnyeh czefciach Buropy, przelatujace przez od-
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mienne obszary i gniezdzace sie w réznych czefciach Polski, uznano za nalezgce
do oddzielnych populacji wedréwkowych.

Do terenéw legowych poszezeg6lnych populacji zaliczano pola z ktérych
przewazajaca (2/3 lub wiecej) liczbe szpakoéw stwierdzono na terenach zimo-
wania lub tranzytu danej populacji. Wyréznione w ten sposéb populacje
nazwano: poélocnopolska (NP), srodkowopolska (MP) i poludniowopolsks
(SP) (mapa 20). Terminu ,populacja” uzyto dla uproszezenia do okredlenia
wystepujgcej na terenie naszego kraju czesei populacji, ktéra z pewnofeig zaj-
muje areal wykraczajacy poza granice Polski.

Analiza miejsc stwierdzenia w Polsce w maju i ezerweu (a wiee przypusz-
czalnie legowych) szpakéw obrgezkowanych jako ptaki lotne (N = 82), daje
obraz podobny do przedstawionego na mapie 20.

Miedzy granicami legowisk sasiednich populacji pozostawiono pola,
ktérych nie mozna bylo przylaezyé do zadnej z nich (mapa 20) z powodu mniej
wiecej rownego rozdzialu wiadomosei powrotnych miedzy obszary tranzy-
towo-zimowiskowe sasiednich populacji, badZ tez z braku materiatu.

Przy wyznaczanin granic miedzypopulacyjnyech na obszarze Polski
pominieto wiadomosei powrotne dotyczgce szpakéw stwierdzonych w pol-
nocnej Francji, gdyz teren ten stanowi zimowisko wspélne dla cbu tych po-
pulacji.

Zasiegi wedréwki 1 zimowania poszezegélnych populacji przedstawione
zostaly na mapach 21-23.

Podpisy do map, rysunkéw i tabel:

Mapa 1. Miejsca obraczkowania pisklat, o ktéryeh uzyskano wykorzystane w pracy
wiadomoéei powrotne. 1 — jedno stwierdzenie, 2 — wigksza (oznaczona liczba) iloéé stwierdzen.

Mapa 2. Miejsca obraczkowania ptakéw lotnych i o nie znanym wieku, o ktérych
uzyskano wykorzystane w pracy wiadomos$ci powrotne. Objaénienie symboli — patrz mapa 1.

Mapa 3. Miejsca ponownego stwierdzenia szpakéw obraczkowanych zagranicg. Objaénie-
nia symboli — patrz mapa 1.

Mapa 4. Miejsca ponownego stwierdzenia szpakéw polskich obrgezkowanych jako
piskleta. Objasnienia symboli — patrz mapa 1.

Mapa 5. Miejsca ponownego stwierdzenia szpakéw polskich, obrgezkowanych jako
ptaki lotne lub o nie znanym wieku (18 osobnikéw). Objaénienia symboli — patrz mapa 1.

Mapa 6. Miejsca obrgczkowania szpakéw obeych: a — obrgezkowanych jako ptaki
lotne lub o nie znanym wieku (6 osobnikéw); b — obrgezkowanych jako piskleta. Objaénie-
nia symboli — patrz mapa 1.

Mapa 7. Przemieszezenia szpakéw pierwszoroeznych, ponownie stwierdzonych w czer-
weu (wylacznie w trzeciej dekadzie). Linie proste lgczg miejsca obraczkowania z oznaczo-
nymi za pomocg kropek miejscami ponownego stwierdzenia.

Mapa 8. Przemieszczenia szpakéw pierwszorocznych, ponownie stwierdzonych w lipeu
(VII) lub w eczerweu albo lipeu (VI-VII).

Mapa 9. Przemieszezenia szpak6éw pierwszorocznych, ponownie stwierdzonyeh w sier-
pniu (VIII) lub miedzy czerweem a sierpniem (VI-VIII).

Mapa 10. Miejsca ponownego stwierdzenia pierwszorocznych szpakéw polskich we
wrzesniu. Objaénienia symboli — patrz mapa 1.
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Mapa 11. Miejseca ponownego stwierdzenia pierwszoroeznych szpakéw polskich w paz-
dzierniku. Objasnienia symboli — patrz mapa 1.

Mapa 12. Miejsca ponownego stwierdzenia pierwszorocznych szpakéw polskich w listo-
padzie. Objaénienia symboli — patrz mapa 1.

Mapa 13. Miejsca ponownego stwierdzenia pierwszorocznych szpakéw polskich w gru-
dniu. Objasnienia symboli — patrz mapa 1.

Mapa 14. Miejsea ponownego stwierdzenia drugoroeznych szpakéw polskich w styez-
niu. Objaénienia symboli — patrz mapa 1.

Mapa 15. Miejsca ponownego stwierdzenia drugorocznych szpakéw polskich w lutym.
Objaénienia symboli — patrz mapa 1.

Mapa 16. Miejsca ponownego stwierdzenia drugoroeznych szpakéw polskich w mareu.
Objasnienia symboli — patrz mapa 1.

Mapa 17. Miejsca ponownego stwierdzenia drugorocznych szpakéw polskich w kwietniu
(IV) i maju (V).

Mapa 18. Rozmieszezenie legowisk, terenéw tranzytowych (1) i zimowisk (2) poszeze-
g6lnych populacji szpakéw polskich. 3 — granice regionéw koncentracji ponownych stwier-
dzen, 4 — granice obszaréw wystepowania poszezegblnych populacji. NG — péhmoena NRD
i RFN, BH — Belgiai Holandia, EN — Anglia, NF — pélocna Francja, SG — poludniowo-
wschodnia RFN, poludniowa NRD i Czechoslowacja, RV — dolina Rodanu, RD — Delta
Rodanu, AB — Basen Akwitanski, EB — Basen Ebro, IB — poludniowozachodnia czesé
Polwyspu Iberyjskiego, NI — pélnocne Wilochy, SI — poludniowe Wilochy, MA — Maroko
i zachodnia Algieria, TA — Tunezja i wschodnia Algieria. NP — obszar legowy populacji
pélnocnopolskiej, MP — obszar legowy populacji srodkowopolskiej, SP — obszar legowy
populacji poludniowopolskiej. NM i MS — pélnoeny i poludniowy obszar niesprecyzowanej
przynaleznoéei populacyjnej.

Mapa 19. Miejsca obragczkowania pisklat szpakéw stwierdzonych na najdalszych zi-
mowiskach. 1 — w Anglii, 2 — w poludniowozachodniej czegsci Polwyspu Iberyjskiego lub
basenie Ebro, 3 — poludniowych Wloszech lub Afryce, 4 — jedna wiadomo&é powrotna,
5 — ponad 12 wiadomo$ei powrotnych dotyczgcych szpakéw obraczkowanych na obszarze
pola: stopien pokryecia pola rysunkiem odpowiadajacym zimowisku proporcjonalny do ilosci
ptakéw stwierdzonych na tym zimowisku.

Mapa 20. Miejsca obrgezkowania pisklat szpakéw stwierdzonych na terenach zimo-
wiskowo-tranzytowych, uznanych za nalezgce do populacji: 1 — pélnocnopolskiej, 2 —
grodkowopolskiej, 3 — poludniowopolskiej, 4 i 5 zobacz mapa 19, 6 — proponowane granice
miedzy arealami legowymi poszezegélnych populacji i obszarami o niesprecyzowanej przy-
naleznosei populacyjnej. Na mapie nie uwzgledniono szpakéw stwierdzonyeh w péhmoenej
Francji.

Mapa 21. Miejsea ponownego stwierdzenia poza granicami Polski, szpakéw, obraczko-
wanych jako piskleta na obszarze populacji pélnocnopolskiej. Objaénienia symboli — patrz
mapa 1.

Mapa 22. Miejsca ponownego stwierdzenia poza granicami Polski szpakéw, obrgezko-
wanych jako piskleta na obszarze populacji érodkowopolskiej. Objasnienia symboli — patrz
mapa 1.

Mapa 23. Miejsca ponownego stwierdzenia poza granicami Polski szpakéw, obraczko-
wanych jako piskleta na obszarze populacji poludniowopolskiej. Objaénienia symboli —
patrz mapa 1.

Rysunek 1. Roezna dynamika stwierdzen szpakéw, obrgezkowanych w Polsce jako
piskleta, w poszezegélnyeh regionach koncentracji stwierdzefi. Objasnienia symboli — patrz
mapa 18. 3

Rysunek 2. Dekadowy rozklad stwierdzen w Belgii i Holandii szpakéw, obraczkowa-
nych w Polsce jako piskleta. a — stwierdzenia podczas pierwszej wedrowki; b — stwierdzenia
podezas drugiej i nastepnych wedréwek.
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Tabela 1. Zestawienia wiadomoéei powrotnyeh, wykorzystanych w pracy. (1) — wia-
domoéei powrotne, (2) — wiek podezas obraezkowania, (3) — Zrédla wiadomosei powrotnych,
(4) — razem, (5) — polskie, (6) — piskleta, (7) — ptaki lotne, (8) — obce.

Tabela 2. Szpaki obraczkowane jako pierwszoroczne na wybrzezach Zalewu Kuron-
skiego (na Mierzei Kuroniskiej i w Ventes Ragas), a stwierdzone ponownie w tym samym roku
w Polsce. (1) — data obraezkowania, (2) — liczba obraezkowanych, (3) — miesiace ponownego
stwierdzenia, (4) — miesiae, (5) — dekada, (6) — w dekadzie, (7) — w miesigeu, (8) — razem.

Tabela 3. Udzial wiadomosei powrotnych dotyezacych ptakéw obraeczkowanych na
obszarach legowych poszezegélnych populacji, wéréd stwierdzen z Pélwyspu Iberyjskiego.
(1) — populacja, (2) — liczba stwierdzen, (3) — procent stwierdzen, (4) — razem.

PE3IOME

[3arnasue: Pesymbrathr Xosbuepanus nrtuil B IMonsmre. Ilepenerst cxBopuos (Sturnus
vulgaris L.)]

Ilenpio paboTsl sBisieTCss (PEHOJOTHYECKHH aHAIN3 MUTPAIHH JOJBCKHX CKBOPIOB
W peBH3Hs NMPOGJEMBI JIeJICHHs HX HA MHIDAIHOHHBIC IONYJIALHH.

B KkavecTBe MaTepuaja MCHONb30BAHBI IMPEKJE BCErO BO3BPATHI, MOJYYCHHBIC HA
CKBOpIAX, OKOJIbIOBAHHBIX HA TeppuTOpun ITombumm (xapter 1 m 4) B cTauy NTEHLOB.
HWcnons3oBanel Takxke 109 BO3BpATOB, KACAIOLIMXCS CKBOPIOB HEH3BECTHOIO BO3pAcCTa,
xoTopsie ony6mxosas Onxe (ECKE 1934), nputeM aBTOPBI IPUHAIN, 4TO 0Cc00H OKOJIb-
HOBAHHbIE B Mae W MIOHE ObIIM B 9TO BpeMs B CTaJuu NTeHNoB. KpoMe TOro MCrosip30-
BAHBI CBE/ICHAA O CKBOPIAX, OKOJIBLOBAHHBIX KaX B3POCIIbIe NTHIbI Ha TeppuTOpuH ITommbum
WIH 3a TPAHMIEH, ec BO3Bpathl mpoucxoawtn u3 Tlompum (kaprel 2, 3, 5 6). OTH
MaTepuaibl Obumm omy6imkoBanbl B oTdeTax CTaHIMM YO HCCICJOBAHMIO MHIDAalyy
ntui, OpHATOIOTMYECKOH CTaAHIMH Wncturyra 3oonorum ITAH, oTdeTax mo KoJblle-
BAHMIO NTHIL BO BpeMsi Basrmiickoii xamnaniy u B my6uxamun Suke u dpace (Tabxr. 1).

Bce MCIIOMb30BAHHBIE BO3BPATHI (3a HCKIFOYEHHEM ommybamkoBanHbIX Juke n Ppace)
GbUIA CBEPEHBI C PEECTPAMHM OKOJIBIOBAHHBIX IITHIL M C IMHCHMAMHK JIHII, B PYKH KOTOPBIX
onaJyM 3TH NTHIEL B pa6oTe He MCHOIb30BAHBI BO3BPATHI, MOJIyYEHHbBIE C NTHI[ OKOJIb-
HOBAHHEIX KOJBLAMH THHA ,,Varsovia” BHE Tpe/eJOB COBPEMEHHOM IMToapmn, u cBe-
JIeHHMit 0 NTHUAX TOHMAHHBIX MOBTOPHO Ha paccToARMH 10 10 XM OT MecTa KOJbLCBAHU,
a Tax)Ke BO3BPATSI, MOJIyYCHHBIE HA CKBOPIAX, KOTOPBIE GBUIH OXBAUCHBI IKCICPHMEHTOM
1O TPOCTPAHCTBEHHOM OPHEHTAIMH.

B paGote ynoTpeOIAIOTCS CIEAYIOUIHE TEPMUHBIL: ,,TIOJILCKAE BO3BpaThl’ — 3TO
CBeJIeHHSI O NTHIAX, OKOJBLOBAHHBIX HA TEPPUTOPHH coBpeMenHoil Ilosbim, He3aBd-
CHMO OT TOro OBLTH JIi OHM OKOJBIOBAHBI KOJBLAMH THIA ,,Varsovia” WJIH JpPYIHX
LEHTPOB; ,,AHOCTPAHHBIE BO3BpaTHl’ — 93TO JIAHHbIC O NTHI@AX OKOJBIOBAHHBIX 33 Ipa-
HHLEH.
i+ TeppHTOpHAJbHbI AHANHM3 TPOH3BEJCH B GONBUIMHCTBE CJyUacB Ha MaTtepuaiax
Npe/ICTABJIEHHBIX HA KapTaX, Ha KOTOPBIX KOJMYECTBA BCTPEY 0603HAYCHBI HA IIOJISIX,
BBIJICJICHHBIX HA OCHOBaHHH KapTorpaduyeckoil CeTKH. Iloa mousTHeM ,,BCTpeva’” MOJ-
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pa3yMeBaeTcs Kax NOBTOPHAs MOMMKA Y€ OKOJIBIIOBAHHOM NTHIBI, TaK M ee TepBoe
KOHCTATHPOBaHHWE BO BpeMs KoJiblieBanus. Teppurtopusi EBpomnsr Obuta pasieneHa Ha
nmoJisi, orpaHuyeHHsle 1° reorpadmuueckoif mWMpoTHI W 1° reorpaduy¥eckou JOJTOTHI
A wa Teppuropun Ilonblum NPUMEHEHO TakkKe JeleHne corsacHo 1/3° reorpadmyeckoi
WAPOTHL B 1/2° mosnroTsl.

KoymuecTBO BO3BpATOB, IMOJIyYCHHBIX C JAHHOW TEPPHTOPHH, 3aBUCUT HE TOJBKO
OT KOJIMYeCTBA NpeOhIBAIOIINX TaM NTHI[, HO ¥ OT PA/a AHTPONOICHHBIX (aKTOPOB (HA-
IIPEMeEp, IIOTHOCTH HACEJICHHS, KYJIbTYPHBIH YPOBEHb, HHTEHCHBHOCTH H METOMBI OXOTHI
i 60pbOBI ¢ NTHIAMHE M T. I1.), CTENEHb AEHCTBHS KOTOPBIX 0OBIMHO HE W3BECTHA HCCIIE-
JIoBATENI0. ABTOPBI BO BCEX CIIyYasiX CTApaJIiCh NPUHATH BO BHUMAHHE 3Ty HEpeNpe3eH-
TATHBHOCTh YMCJIEHHOCTH TIOBTOPHBIX BCTpEY.

PaccmaTpuBasi BpeMsi NOBTOPHBIX BCTpeY, aBTOPHI HEe NPHHHMAJIH BO BHAMAaHHE
CBEJICHHS C NTHL, COCTOSIHHE XOTOPBIX CBHAETEJIHCTBOBAJIO O TOM, YTO CO BPEMEHM HX
CMEPTH NPOULIO MHOTO BpeMEeHHM (MJIH HEW3BECTHBIH TEpHOJ BPEeMEHH).

Bo3pacT nTHI OmpeiesisICs B XajJeHAApHBIX romax (ZINK 1973), mpm stoMm mpu-
MEHEHbI TEPMHHBI: ,,lIEPBOTOJOK’ — NTHLIA NEPBOr0 KaJeHAAPHOro roja Xu3HH (OT
MOMEHTA CTa[MM JIETHOM NTHLEI 10 31 mexabps roaa, B KOTOPOM BBIKJIIOHYJIACH); ,,BTO-
pOroJIox™” — MTHIA BTOPOTO KalleHAapHOro roaa xu3uu (ot 1 suBaps ao 31 nexaGps
CJIe/IyIOLIEro rofia MOCIE BBIKJIEBA).

JleTHHe MHUrpallHM KOHCTATHPOBAHBI HA TEPPUTOpHHU ceBepHOit ITosbim (XapTel
7-9). B uiojie MOSBISIOTCS TYT B MACCOBOM KOJIHYECTBE CKBOPIBI, NPOUCXOASALIME M3
npubantuiickux pecnyosux CCCP. OcobGeHHO MHOr0 BO3BpaTOB IOJYYEHO B 3TO BpeMs
C NTHI, OKOJIbLOBAHHBIX Ha KypcKoii koce BO BpeMsi TPAH3HTHOIO MX MEpeseTa, riaBHBIM
obpa3oM B KOHIle MIOHSI — Havasie urous (Tabiu. 2, TTaesckuii 1971). MecTa MOBTOPHBIX
BCTPEY 3THX CKBOPIOB COCPEJOTAYMBAIOTCSA B paitoHe JAeiabThl Bucibl um nensThl Oapel,
I7ie OHH TNpeObIBAIOT JI0 OCEHHEro TepeJieTa.

B OT/e/bHBIX JIETHE-OCEHHUX Mecslax BTOPOrOAKH ObUIH XOHCTATHPOBAHBI Ha Goee
OTJAJIEHHBIX TEPPHTOPHUSX (Hampumep, B aBrycre — B Benbrum, Ha mobepexbe Aipua-
THYeckoro Mopst U B TyHmuce), yem nepBorojxu, 4to coraacHo Kperuury (KRATZIG 1936)
MOXET OBITh Pe3yJIbTATOM TOrO, YTO BTOPOTOJAKH OTJIETAIOT paHbLIEC MJIH HE BO3Bpa-
LIAIOTCSL HA MeCTa BBIBEJCHHS BOOOIE.

OceHHHH TIEpeJeT MOJILCKHX CKBOPLIOB HAYMHAETCS B OCHOBHOM B CEHTAOpEe M mpo-
noikaetcst 1o Hosbpst (xaprer 10-12). Cpemm Gosiee paHHHX BCTped OCOObIH HMHTEpeC
npeacTaBisieT cBeaeHue (cM. ¢rp. 15) KOTOpoe yKasbBaeT HA TO, YTO INEPBOTOAKH
B IIEPHO/I JIETA W PAHHEH OCEHH MOI'YT COBEPLIATH MHIPALIMU HA 3HAUYATEIbHbBIE PACCTOSHHS
B HANPaBJEHHAX HE COOTBETCTBYIOIIMX HOPMAJIBHBIM MHIPAIHIM. '

B okTa6pe MOJbLCKHE CKBOPILI MOSBISIOTCS B CeBepHOH Adpuke, HO B AHIVIMH HX
B 9TO BpeMs eile HeT. B HosOGpe MMEIOTCS JHIIB €AHHHYHBIE BO3BPAThI C TEPPHTOPUH
IMonbm. Bo BpeMsi OCEHHEro mnepesieTa 0COOEHHO MHOIO BO3BPATOB KOHLEHTPHPYETCS
B Besibrum, a Takke B CeBEpHOM M LeHTpasibHOW MTanuu, YTo CBHIETEILCTBYET, 110 BCEH
BEPOATHOCTH, HE TOJBKO O mMpebbiBanun 6OJILLIOrO XOJMYECTBA IITHI[ HA 3THX TEPPUTO-
PHsX, HO TaX)Ke MHTEHCHBHOCTH MX OTJIOBA.

3MMOBKa HAurH1ETCH B HOAOpe. Ha npoTskennu aexabps u sHBaps HE OTMEYaeTCs
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3HAYUTEJILHBIX TIEPEMELIEHHI, a pa3MelleHHe BO3BPAaTOB HO3BOJISIET ONPEJEeIMThH apealt
3UMOBOK (xapTel 13-14).

Pasmernenne Bo3BpaToB B (eBpasie He OTINYACTCS B NPUHIHUIE OT UX Pa3MELICHHs
B IIpeAbIAYILNX Mecsuax (kaprta 15), XoTsa H3BEeCTHO, 4TO B (peBpasie HauUHMHACTCS 0OpATHBIN
nepeJsieT C 3MMOBOK HA THE3J0BbIe TEPPHTOPHH H YTO B KOHIE 3TOTO MeCsla eJIHHAYHbIE
ocobu mosBisitoTest Taxke U B IMosbie.

B MapTe XOJIMYECTBO BO3BPATOB C TEPPHTOpPHHM 3anajaHoi EBponbl pe3ko majgaer.
Menee 4eTKO CHHKACTCS MX KOJHYECTBO B CTPAaHAX Marpu6a, HO NOBBIIIAETCS B CeBEp-
Hoit WMrtanuu (xapra 16).

B anpesie u Mae eauHUYHBIE 0cOOM ocTaroTCs ewie BHe npeaenos IMoaswm (kapra 17).
DTO MOryT OBITH CKBOPIbI, XOTOPbIE OCTAIOTCS HA THE3J0BOM NEPHOM 3a NpeiesaMH
THE3J0BOro apeasa (CM. BBILIE).

Obpauraer Ha cebs BHHMaHWE NOJHOE OTCYTCTBHE BO3BpaToB M3 PPI" M ceBepHOI
Tonanauu, Yepe3 KOTOpHIE HALIH CKBOPIBI HECOMHEHHO TNpoJsieTaloT (kapra 4).

Ha ocHoOBaHWM aHajiv3a JAWHAMHKH BCTPEY IOJILCKMX CKBOPLOB B Pa3JIMYHBIX pe-
ruonax Epomnel u cesepHoit Adpuxu (puc. 1) BbiIeJeH HA 3TOM NPOCTPAHCTBE apea
3MMOBOK M TPaH3UTHbIC paifoHsl (kapra 18), Ha XOTOPBIX JHIIL HE3HAYHTEJILHOE KOJIH-
YeCTBO CKBOPILOB OCTAeTCsl HA 3HMOBKY.

. ABTOpBI HMENIM BO3MOXHOCTH CPABHHTH BPEMs HEpeJieTa MOJbCKHX CKBOPLOB pas-
HOro Bo3pacTa Ha Tepputopuu benbruyn n Iomnangnu. OCeHpIO NEPBOrOAKH TIEpeseTajoT
yepe3 OSTOT PErHOH paHbIle, B TO BpeMs, KaX BECHOM, BO BpeMs CBOEro IEpBOro
nepesieTa Ha THE3J0Bbs, TO3Xe 4YeM crapiiue ocobu (puc. 2).

Ananm3 pa3MenieHns Ha TeppuTopuu IToJbIIM MECT KOJIBIEBaHUs CKBOPLOB, 3HMY-
FOILIUX B TpeX HanboJiee OTAaICHHBIX M reorpapuyecku 060cob6IeHHbIX peruonax (AHrius,
IMupeneiickuit MoyocTpoB, 1oxnas Uranus u ceBepras Adpuxa) noxasas, 4To B KaxkI0M
U3 HUX 3UMYIOT CKBOPLBI U3 Apyrux paiionos IToabmm (xapra 19). Oxasanock, YTO NTHIBI
OTMEYEHHbIE Ha 3MMOBKE HJlH BO Bpems nepeneToB Ha rore ®PI” u nonune Pousl, B fenbTe
Ponsl, a Taxke B AXBUTaHCKOM Gacceline MPOMCXOAAT B OCHOBHOM M3 Te€X JKe PaiOHOB,
YTO M CKBOPIUBI 3uMyromme Ha ITupeHeickoM I0JyoCTpOBE, a HMEHHO M3 LEHTPAaJbHOM
nosockr ITompmu. Taxum ke 0Opa3oM TPAaH3UTHBIMU TEPPUTOPHAMH /IS CKBOPIOB
3UMYIOIIMX B AHIJIHM M THEJAIMMCS B ceepHOil ITonblue sABIAIOTCS CeBepHAs 4acThb
I'IP u ®PH, Tosnanausa u Benbras. A /Uist CKBOPIOB, 3UMYIOLIUX B CeBepHOH Adpuxe
M TokHOM Wrtanuu m THe3jsumxcs B 1okHoi IMonpme — cepepnas Wramusa (xapra 19).

CxBOpIbI, 3UMYIOLINE B PasHbIX 4acTsX EBpomel, mnepesieTaiouine Yepe3 MHble Tep-
PUTODHM M THe3JALIMECs B PasHbIX paiioHbix IToJbuin, aBTOPBI CYATAIOT OTHEIbHBIMH
HePeJETHBIMH TOMYJISIAIMHE.

K rHE310BBIM TEPPUTOPHAM OT/ENbHBIX IMONYJAUMIA OTHECEHBI T€ MOJisA, 6ObLINH-
cTBO ckBOPHOB (*/3 1 GoJee) U3 KOTOPHIX KOHCTATUPOBAHO HA MECTaX 3UMOBOK MJIM TPaH-
3UTA JAHHOM TOMyJsiuy. BhieleHHbIe TAXHM 00pa3soM MONyJISlKHE Ha3BaHBI: CEBEPHO-
noxsckast (NP), cpensenonsckas (MP) u roxHomonsckas (SP) (xapra 20). Tepmun
. Tonyssus’ NpUMEHeH TYT /s YNPOLIEHHS B CMbIC/IE ONpPE/CICHAS HA TEPPUTOPHH
[Mosbin YacTH MONyJIAUMH, apeaj KOTOpOoi B JEHCTBUTEILHOCTH SBJAETCA OGejee LIH-
POKHif M BBIXOJHMT, HaBepHoe, 3a mpezensl ITosbium.
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AHaJ3 MeCT BCTped CKBOPUOB (IO-BCeif BEPOSTHOCTH, THE3/OBBIX) HA TEPPHTOPHH
ITospi B Mae ¥ MIOHE, OXOJIBIIOBAHHBIX Kak B3pocnbie (N = 82), mpencrasiser cxo/-
HYI0 KapTHHY, XKak Ha xapte 20.

Ha cMeXHBIX TepPHTOPHIX I'HE3OBLIX apeajioB OTAEJbHBIX MOMYJISIIHNH OCTABJICHBI
10Jisl, KOTOPbIE HEBO3MOXKHO ObLIO NPHYMCINTH HH K OJHOMY U3 HuX (Kapra 20) ymbo
u3-3a OoJyiee MeHee PaBHOMEPHOIO KOJIMYECTBA BO3BPATOB W3 TPAH3UTHHIX apeajion
U 3MMOBOK COCEIHHX MOmyJsiuuif, Jub0 BCIENCTBHE OTCYTCTBHS HAHHBIX.

Ipu ompesienieHHn TpaHUIl MeXIy HONYJANUSIME HA TeppuTopu# Ilonbiun aBToOpsl
He NPHHSUIM BO BHMMAHHWE BO3BATPHBIX CBEINCHHH M3 ceBepHOM DpaHLM, IOCKOJIBKY
9TOT PEruoH ABJISETCA OOIIMM MeCTOM 3MMOBKH uisi nonyisuuii NP u MP. :

ApeaJsl IepesieTa ¥ 3MMOBKH OT/IeJTbHBIX MOMYJISIIUH TIpeicTaBIIeHb! Ha Kaprax 21-23,

\

IMoamucH K Kapram, pHCYHKaM H Tabimmam:

Kapra 1. Mecta KoJNbUEBaHHS IITEHIOB, C KOTOPBLIX IIOJy4€HbI HMCIOJIb30BaHHBIE B padoTe BO3-
BpaTtel. 1 — oxuH BO3BpaT, 2 — Gosbiiee (0OO3HAYEHHOE YHCIIOM) KOJMYECTBO BCTpEY.

Kapra 2. Mecra KONBLEBAHHS B3POCHBIX ITHI[ H HEH3BECTHOIO BO3PACTa, C KOTOPBIX IMOJYHYEHBI
ACnonb3oBaHusie B pabore Bo3eparbl, OObsicHEHHs, Kak Ha xapre 1.

Kapra 3. Mecra o6Hapy eHHs CKBOPLIOB, OKOJIbIIOBAHHEIX 32 Tpanuueh. O6bacHenns, kak Ha xapre 1.

Kapra 4. Mecra obHapyKeHHS MOJILCKHX CKBOPLOB, OKOJBLHOBAHHBIX KakK NTeHUbl. O6BACHCHHS,
KaKk Ha Kapte 1.

Kapra 5. Mecra oOHapyXeHusi TOJILCKHX CKBOPLOB, OKOJLLOBAHHBIX KaK B3POC/bIE NTHLbLL MIH
TITHIBI HeH3BeCTHOro Bodpacta (18 ocobeit). OOwsicHeHHs, Kak Ha kapTe 1.

Kapra 6. Mecra KonblieBaHHS CKBOPLOB 3a TPaHMIE: & — OKOJBLOBAHHEIX KaK B3POC/IbIC MTHIBI
HEH3BECTHOro Bo3pacta (6 ocobeif); B — OKOJBLOBAHHBIC KaK NTeHubl. OOBACHEHHS, Kak Ha xapte 1.

Kapra 7. Murpauus nepBorofiok, oOHapy>XeHHbIX B MIOHE (TONLKO B Tperheit mexane). IMpsmeie
JIMHUM COCAMHSAIOT MECTA KOJNbLEBAHHs C OD03HAYEHHBIMH NPH IOMOIIH TOYEK MecTaMH OOHApyXeHHs.

Kapra 8. Murpauun nepsorogok obnapyxeuusix B mione (VII) wim B mione — mone (VI-VII).

Kapra 9. Muarpauuu nepBoroziox, obnapysxennsix B asrycre (VIII) mim B urone — asrycre (VI-VIII).

Kapra 10. Mecta oOHapyXeHHsi NepBOTOAHYHBIX IOJILCKMX CKBOPLOB B CeHTsOpe. OOBsiCHeHHs,
KaK Ha xapre 1.

Kapra 11. Mecra oOHapykenus NepBOTOJMYHEIX MOJBCKHX CKBOPHOB B OKTAOpe. OObACHeHMs,
Kak Ha xapte 1. 4

Kapra 12. Mecra o0HapyXeHHs IepBOrOAMYHBIX IOJLCKHX CKBOPLOB B HOsOpe. OObsicHeHns,
Kak Ha xapte 1.

Kapra 13. Mecta oOHapyXeHHsi NEPBOTOJHYHBIX INOJIBLCKMX CKBOPLOB B nckabpe. OObscHeHus,
Kak Ha xapte 1. .

Kapra 14. Mecta OOHapyXeHHsi BTOPOTOAMYHBIX IOJILCKHX CKBOPLOB, B sHBape. OObscHeHus,
Kak Ha xapte 1.

Kapra 15. Mecra oOHapyKeHHSI BTOPOTOAMYHBIX IIOJILCKHX CKBOpLUOB B (espasie. OObsicHEHHS,
Kak Ha kapre 1.

Kapra 16. Mecta OOHapyXeHHsi BTOPOTOAMYHBIX ITOJIbCKMX CKBOPUOB B Mapre. OObsACHCHHS,
Kak Ha xapre 1.

Kapta 17. Mecta o0HapyKCHHsI BTOPOTOAMYHBIX NOJBCKHX CKBODLOB B ampesie M B Mae.

Kapra 18. PazMemienne MeCT THE3/I0BAHHMS, TPaH3UTHBIX Teppuropuii (1) u 3mmoBox (2) Tpex
TOMYJISALHIA TIOJBCKHX CKBOPLIOB. 3 — IpaHMIBI PErHOHOB KOHLEHTPALMH BO3BPATOB, 4 — TEPPHTOPHAIIb~
HbIe TPAHHULBI OTJEIbHBIX nonyssiuuii. NG — cesepnas vacte I'JIP u ®PI', BH — Benwrast u I'onnasn-
musi, EN — Anrsms, NF — cesepuas ®paunumsi, SG — roropocrouynas ®PT, roxnas I'JIP u Yexo-
cioBakus, RV — gonuua Pousl, RD — gensta Ponsl, AB — Axksuranckuit Gacceitn, EB — 6acceiin
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D6po, IB — jorozamagnas vacte ITupeneiickoro nonyocrposa, NI — cesepuas Mranus, SI — 1oxuas
WUranusa, MA — Mapokko u 3anamubiii Amkup, TA — Tynuc u BocTOuHBIH Aikup. NP — rues-
JI0BOi apeasl CeBEPHONOJILCKOH mnonyisuud, MP — rue3oBodt apeajs CpeAHENOJLCKOH IONMYJISIMH,
SP — rHe310BOi apeas IOKHONOALCKOM momyssiuun. NM 1 MS — ceBepHbIi W IOXKHBIH apeas CKBOp-
1IOB HEYTOYEHHON MOMyJISUHOHHBIE NPHHAIICKHOCTH.

Kapra 19. Mecra KoJibLEBaHHs NTEHIOB, OOHApyXeHHbLIX Ha Hamboliee OTJAJEHHBIX 3HMOBKaX.
1 — B AnriuM, 2 — B OXHOM M 3anmanHoi vactu ITupeneiickoro nosyocrpopa uinu B Hacceitne D6po,
3 — B 10kHOI Urammu wim B Adpuke, 4 — oauH BO3BpaT, 5 — cBhime 12 BO3BPATOB CO CKBOPLOB,
OKOJILLOBAHHBIX HA NPOCTPAHCTBE MOJA: CTEHEHb 3aLITPHXOBKH MOJIA MPONOPUHMOHAIBHA KOJHYECTBY
OTHIl, KOHCTATUPOBAHHBLIX HA JAHHON 3WMOBKE.

Kapra 20. Mecra KOjibli€BaHHs ITEHIOB CKBOPLOB, NPHHAIEKAIMX K TPEM NOJLCKHM IOIMyJis-
1AM, KOTOpbie ObumM OOHAPYKEHbI HA TPAHIMTHBIX TEPPATOPHAX M 3HMOBKax: 1 — CeBepHOMOJILCKAs,
2 — CpemHenoJyibCKas, 3 — IOXKHONOJIbCKas, 4 M 5 — cm. kapty 19. Ha xapTte He NpuHATHI BO BHUMaHHE
CKBOpLBI OOHapyKeHHbIE B CeBepHOil ®panumu. 6 — npeanaraeMbie aBTOPAMM I'PAHALBI MEXKAY THE310-
BBIMH apeajiaMu OTAE/IBHBIX HONYJIAUMA M apeasaMi CKBOPIIOB ¢ HEYTOYHEHHOH MOy ISUHOHHON npuHa-
JUIEKHOCTBIO.

Kapra 21. Mecra obHapykeHns 3a rpaHnuaMu IToabmiM CKEOPLIOB, OKONBIIOBAHHBIX KaK MTEHLBI,
Ha TEPPHTOPHH CEBEPHOMOJILCKOM momyssinun. OOBsACHeHHs Kak Ha Kaprte 1.

Kapra 22. Mecra obnapyxenusi 3a rpanuuaMu ITonsimy CKBOPLIOB, OKOJLLOBAHHBIX KAK NTEHLBI,
Ha TEPPUTOPHH CPEAHENOILCKOH momyssumu. OOBsCHenns, kak Ha kapre 1.

Kapra 23. Mecta ofmHapykeHus 3a rpanuuaMu ITOJIbIIM CKBOPLIOB, OKOJIBLIOBAHHBIX KAK NMTEHLBI,
HA TEPPHTOPHMH IOKHOMOJILCKOM monyisuuu. OObsicHeHus, kak Ha kapre 1.

Pucynok 1. I'omosasi aMHAMHKa BO3BPATOB CKBOPLOB, KOTOpbie ObulM OKOJIbLOBaHBI B [losbiue
KaK OTEHUbI, B OT/E/NbHBIX PErHOHAX KOHIEHTpaiuu Bo3BpaToB. OObscHenus, Kak Ha xaprte 18.

Pucynok 2. Pacnpenenenue no aekajaM B benbrun u ['0OJUTaHImMM BO3BPATOB CKBOPHOB, OKOJIBLO-
BaHHBIX B IToNble Kak mTeHUBl. a — OOHApyXeHHe BO BpeMs HepBoro mepenera; b — obHapyxkenne
BO BPEMsi BTOPOrO H CJEAYIOUIHX MepesieToB,

Tabmuua 1. Bo3sparsl ucnonb3oBanHbie B paborte. (1) — Bo3sparsi, (2) — BO3pact u BpeMms
KonbueBanus, (3) — HCTOYHMK BO3BpaTOB, (4) — Bcero, (5) — monsckme, (6) — nrenusr, (7) —
B3pociasle mruipl, (8) — mHOCTpaHHbIE.

Tabmuua 2. CKBOPLBI, OKOJILLOBAHHBIE KaK TepBorojaks Ha nobepexne Kypckoro 3anusa (Ha Kyp-
ckoif xoce u B Benrec Parac) m obmapyxeunsie B 9ToM e roay B Ilonswe, (1) — para KonbueBanus,
(2) — XONMYECTBO OKOJIBLOBAHHBIX, (3) — Mecsaubl obHapyxenus, (4) — mecsu, (5) — nexana, (6) —
B aekane, (7) — Ha OpoTsKeHMH Mecsaua, (8) — Bcero.

Tatmua 3. COOTHOILIEHHE BO3BPATOB C ITHLI, OKOJIBIOBAHHEIX HA THE3/I0BBIX TEPPHTOPHAX OTHENb-
HBIX nonmyiasumit B Bo3sparax ¢ IlTupeneiickoro moayocrpopa. (1) — nonymsamms, (2) — KoJM4ecTBo
BO3BparTos, (3) — HpouUEeHT BO3BpaToB, (4) — BCEroO.
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