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Abstract. The aim of the paper is to study the autumn migration of the Redstart based on the results
of the catching of these birds in nets at 6-10 points along the Polish section of the Baltic coast in the years 1961-
1964. The material includes biometric data (length of the wing, the tail, the bill and the tarsus, weights and fat
deposition) on 2916 individuals (1385 males and 1531 females), diagrams of catches, as well as data on their diur-
nal activity and breaks in the course of migrations. An analysis is presented of biometrie interpopulational dif-
ferences and of the effect of meteorologic conditions on their flight. As a result of this analysis a hypothesis is
put forward on migrations of four geographically differing populations flying along the Polish coast of the Baltic
and on the mechanisms of the occurrence of peaks and depressions in the course of migrations.
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INTRODUCTION AND METHODS

No study on migrations of the Redstart along the Polish coast of the
Baltic has been carried so far. Incomplete and fragmentary data on the sub-
ject can be found only in a handful of publications (ZIMMERMANN, 1907,
1908; SOKOLOWSKI, 1925; BANZHAF, 1934; BUSSE, GROMADZKI, SZULC, 1963).
Observations recorded at separate places and in different years are not able
to present us with a clear-cut picture of the phenomenon. Publications in-
cluding materials on migrations of the Redstart along the other sections of
the Baltic coast are not very numerous either (HyrBoM, 1951; RENDAHL,
VESTERGREN, 1958; Scorr, 1965).

A network of observation posts was set up along the Polish coast in 1961
and it has since been referred to as the Operation Baltic. Materials obtained
in the course of the field investigations within this action in the years 1961-
1964 form the basis of the present review whose aim is to give a general picture
of autumn migrations of the Redstart along the section of the Baltic coast
mentioned above. The present attempt, in spite of an all-round approach
to the problem, is in no way a monographic study but is only intended as a pre-
paratory study for further investigations.

The method applied for the purposes of the present review has already
been described at large in two publications (Busse, 1965; BUsse, KANIA,
1970). As a rule, the collection of materials connected with the Redstart con-
sisted in catching the birds in stylon nets, measuring and weighing them,
and estimating the level of fat deposition. The nets were checked every hour
during the day-time. Bach year these operations were carried out simulta-
neously at a number of posts. Detailed descriptions of these posts, of the study
area and data on the number of nets have been included in the paper of BUSSE
and KANIA (1970). Precise information on the way in which the tail was mea-
sured has also been included there. In 1961 at Nowa Pasl¢ka, and in the years
1963 and 1964 at all the posts, the tail was measured with the method
worked out in the course of the Operation which systematically yields results
about 3 mms larger when compared with those obtained with the classical
method (in 1962).

The sex and age of the Redstart were determined in the years 1961-1964
with the help of the following key (BUSSE, GROMADZKI, 1962):

1. Grey upper-parts, greyish-brown in autumn ; black throat, yellowish-brown under-parts —2

— brown upper-parts; no black on throat, greyish-brown or yellowish-brown breast — 3

2. Slate-blue head-coverts, nape and back, sometimes mottled brown; black lores, ear-
coverts and cheeks; a black pateh over the bill with white eye-stripe, black feathers
on throat with white tips in newly moulted plumage — & ad.

— traces of grey on brown crown, nape and back; mixture of black, brown and white on
lores, ear-coverts and cheeks; black in places obscured by brighter feather tips; no
white superciliaries or black patch over the bill; black feathers with brownish-white
tips on throat — & imm.
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3. Orange or yellowish-brown under-parts, particularly breast and sides — ¢ ad.
— dirty, yellowish-brown under-parts with patches on breast; brighter colours on belly;
completely brown sides of neck and upper part of breast — ¢ imm.

Unfortunately differences displayed by females turned out to be some-
what blurred and we had to treat the two age groups of females jointly. In
the first few years young females (imm.) were mistaken for adults (ad.) and
vice versa at certain observation posts, so that the data obtained there had
to be discarded.

The ways of elaborating our materials have been presented at large in
the methodological paper mentioned above (Busse, KANIA, 1970). The weighed
mean of the number of days (starting from August 17) on which Redstarts
were captured at a given observation post is taken to be the average time
of migration. The diagrams with migration waves present a simplified picture
of diurnal variations in the intensity of migration expressed by the number
of birds captured on a given day. Diurnal activity is presented here in a ”stan-
dardized” form. It consists in the levelling off of the time of sunrise and sunset,
which in reality shifts in respect of the mean solar time as the days go by. The
way in which such standardization can be carried out has been explained
aleady (Busse, KANIA, 1970). Statistical approach to the biometrical cha-
racteristics of the population included the calculation of the arithmetic average
(z), standard deviation (¢), average error of the mean (m), confidence interval
of the mean with the probability of 99/100 (Z-+2.56 m). Means with confi-
dence intervals not overlapping (significance at level of 1/100) were treated
as significantly differing. Means were calculated, as a rule, for groups of over
20 birds; means for smaller groups are given in parenthesis.

The following abbreviations of the names of observation posts were used
in the text: NP — Nowa Pasleka: 54°23'N, 19°14'E; N — mouth of the Nogat
river: 54°15'N, 19°22'E; BG — Biala Goéra: 53°53'N, 18°47'E; GW — Gorki
Wschodnie: 54°20°N, 18°47'E; S — Swibno: 54°20'N, 18°55'E; 4 — Zelistrzewo:
54°39'N, 18°26'E; H — Hel: 54°46'N, 16°17'E; L — Leba: 54°45'N, 17°35’E;
B — Bukowo: 54°21'N, 16°17'E; W — Wapnica: 53°54'N, 14°23'E.

MATERIAL

The material collected includes 3268 ringed birds. Unfortunately, the sex
of some birds remained undetermined and because of that Table 1 does not
take into account all the birds captured. Besides, some birds were not either
measured or weighed for a variety of reasons so that the material available
for a biometrical analysis shrank even further. The most complete data were
used for the purpose of determining the diurnal activity of Redstarts. The
varying number of nets used in the investigation contributed to the uneven



Table 1. Graphic summary of the material used.
Observa- 1961 1962 1963 1964 1961-1964
twler)mt gagieer | 3 daze|l €@ . oX S o L PR RS 2
Nowa
Pasleka 51 61 112 41 50 91 52 76 128 52 66 118 196 253 449
Mierzeja
Wislana 12 4 16 70 71 141 126 116 242 218 224 442 426 415 841
Ujscie
Nogatu 49 62 111 49 62 111
Biala
Goéra 40 31 71 40 31 11
Gorki
Wsehod-
nie 5 6 11 34 28 62 30 26 56 69 60 129
Zeli-
strzewo 27 48 75 27 48 75
Hel 2 4 6 92 96 188 70 77 147 91 112 203 255 289 544
Leba 18 20 38 46 50 96 64 70 134
Bukowo 8 15 23 22 28 50 44 65 109 69 l 53 122 143 162 304
‘Wapnica 42 ‘ 51 93 23 30 53 51 61 112 116 142 258
Total (2) 78 90 168 435 \ 485 920 391 440 831 481 516 997 1385 1531 2916
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distribution of the material among separate observation posts and years (BUssE,
KANIA, 1970), and this may also have been affected by the varying effecti-
veness of catches. The statistical analysis which followed revealed some errors
of measurements which disqualified the data for the bill. There were differences
as to the exact meaning of the expression ,from the beginning of the plumage
at the root of the bill” which led to enormous systematical errors. At one obser-
vation post during one season the determination of the level of fat deposition
was unsatisfactory due to a faulty interpretation of the key and consequently
the results had to be discarded. No other systematical errors made by the
investigators or due to imprecise numbers were recorded.

GENERAL DESCRIPTION OF MIGRATION

The Redstart migrates singly and by night. Only a small number of diurnal
flights were recorded and they were observed only on Mierzeja Wislana. Those
were days with the highest number of catches. The migration of Redstarts
is commenced along the Polish coast in the second half of August (NP: 18.08.
1963, 22. 08. 1964, 24. 08. 1961; MW: 20. 08. 1964; 21. 08. 1962, 25. 08. 1963),
and it is usually terminated in October (NP: 3. 10. 1961, 9. 10. 1963, 10. 10. 1964 ;
MW: 18. 10. 1964, 24. 10. 1964 — & imm.; H: 7. 10. 1962, 11. 10. 1963;
at posts L, B, W occasional Redstarts were captured until October 15, i.e.,
until the moment when the posts were wound up). The course of migrations
as observed at separate posts is presented in graph. 1. I would like to draw
attention here to clear-cut differences between NP (one-peak curve) and MW
(two-peak curve), and between posts H, ¥.,, B on one side and post W on the
other (shift of the peaks).

Only two posts, NP (1961, 1963, 1964) and MW (1963, 1964), were able
to cover the entire period of migration and only in these two cases can it be
asserted that the average time of migration given is a real value (viz. Table 2).
The average time of migration for females starts 1.3 days earlier than in the
case of the males, while old males set off 4.1 days earlier than the young ones.
Flights of Redstarts observed at post MW were invariably delayed as compared
with those recorded at post NP.

The average time of flight was different for different posts (Table 3),
however, the results do not vary systematically from east to west which would
occur if the same group of birds migrated westward along the enfire Polish
coast. The results obtained break down the posts into groups in such a way
that differences between groups are wider than those within them. This divi-
sion is presented in Table 4. The degree of difference between separate groups
varies according to the year, but only in one case (post W in 1962) was there
a change in the successive order of neighbouring posts in relation to each other.

http://rcin.org.pl



198 P. Busse 6

The groups of posts classified along such lines differ from each other by one
more parameter — the ratio of females to the total number of birds captured
(Table 5). And also here there was one exception to this regularity: % @ (NP-
N-BG) > % 9 (MW-GW)<{ % 9 (4-H-E-B)<{ % 2 (W). This exception was
recorded in 1964 in the case of groups MW-GW and Z%-H-E-B.
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Variations in the time of flight recorded in successive years at a given
observation post reach seven days (Table 6), and the shift in time can be ap-
plied to both sexes or to only one of them. These shifts, most probably caused
by weather conditions over the breeding areas (or alternatively along the

1ttp://rcin.org.pl
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Table 2. Mean dates of migration.
Period covering the entire migration August 17 — October 15.
Approximate mean date and its respective average number of the day.

Year (1) 33 3843 a3 29 33 +29%
Observation post (2) ad imm ad +imm ad +imm
2 Nowa 3IX 121X 9IX 71X $IX
=  Paslcka 18,2 26,9 24,3 22,1 23,0
Nowa 10 IX 16 IX 141X 10 IX 11=121IX
2 Paslgka 25,2 31,0 20,4 24,7 26,5
(=]
~  Mierzeja 14 IX 20 IX I9EXR U SVTIX 18 IX
Wislana 28,9 35,1 33,7 32,2 32,9
Nowa 131X 13 IX 13 IX 14 IX 14IX
2 Pasleka 27,8 27,9 27,9 20,4 28,6
[~
~  Mierzeja 16 IX 17 IX 17 IX 16 IX 16 IX
Wiélana 31,4 31,7 31,6 31,2 31,4

Table 3. Mean dates of migration for different posts.
Average numbers of days and deviations from the value for Hel observation post are given.
Comparisons possible for only the same periods.

Observation post (2)
NP N BG | MW | GW | Z H L B w

Period (1)

33 1962 | 11-30IX | 34,7 | 33,6| 34,6 | 36,9 36,4 | 34,7| 354 | 34,1| 39,3 | 33,3
-,7(-18|-0,8| +1,6(+1,0| —0,7 |20 IX| —1,3|+2,9 | —2,1

1963 | 6 IX-10 X | 30,7 34,6 — 28,8 | 32,5| 31,7 | 33,1
+1,9 +5,8 14 IX +3,7[+2,9 | +4,3
1964 | 6 IX-10 X | 30,1 33,0 30,5 30,4 | 33,3
—0,4 +2,6 15 IX —0,1]| 42,8

e¢ 1962 | 11-30IX | 32,8 | 36,2| 34,6 | 37,0| 39,2 | 34,1| 35,9 | 34,8| 34,3 | 34,3
-3,1(1+403|-1,3( +1,1|43,3 | —1,8(21 IX| —1,1|—1,6 | —1,6

1963 | 6 IX-10 X | 29,7 34,3| — 29,8 | 34,0| 31,3 | 34,1

—0,1 +4,5 15 IX| +4,2 (+1,56 | +4,3

1964 | 6 IX-10 X | 31,8 33,2 29,1 28,7 | 33,6

+2,7 +4,1 14 IX —0,4 | +4,5

33 1962 | 11-30IX | 33,8 | 34,9| 34,6 | 37,0| 37,8 | 34,4| 35,7 | 34,5| 36,6 | 33,8

4+ -9 -0,8|—-1,1 | +1,3|+2,1 | —-1,3|21 IX| —1,2|+40,9 | —1,9
29

1963 | 6 IX-10 X | 30,1 34,5| — 29,3 | 33,3| 31,6 | 33,6

+0,8 +5,3 14 IX| +4,0 [+2,3 | +4,3

1964 | 6 IX-10 X | 31,0 33,1 29,7 29,7 | 33,4

+1,3 +3,4 15 IX 0 +3,7

http://rcin.org.pl
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route of migration), can evidently be different for groups of birds coming
from different areas. Such differences can really be recorded (Table 7) among
birds flying by the above mentioned groups of posts: in 1962 the migration
of Redstarts along the group of posts NP-N-BG took place much later than

Table 4. Mean dates of migration for groups of posts.
Beside the mean date and number of the day, differences between
groups of posts are also given.

34 Posts (1)
NP-N-BG [ MW-GW | 7-H-L-B | w
| wwix | s21x | so1x | 1six
1962 04 213 £o 1
34,3 | 36,7 | 35,4 | 33,3
16 IX | 20 IX | 16 IX 18 IX
1963 +3,9 —4,0 +2,5
30,7 | 34,6 | 30,6 33,1
1 . N (Do o 5ol e 5 5
1964 +2,9 —2,5 428
30,1 | 33,0 | 30,5 | 33,3
01
201X | 231X | 201x | 191X
1962 1298 —2,6 =0
34,8 | 37,6 | 35,0 ] 34,3
wix | lasax | Tieix el Tinrx
1963 +4,6 —2,8 +2,6
29,7 | 34,3 | 31,5 | 34,1
1wix | 1s1x | wix | mwiIx
1964 +1,4 —4,2 +4,6
31,8 | 33,2 | 29,0 | 33,6

Table 5. Frequency of female occurence expressed in per
of all the birds captured.

Posts (1) 1962 1963 1964 | 196264
NP-N-BG 52,4 59,3 56,1 | 55,9 .
MW-GW 48,8 47,6 51,5 49,3
7-H-L-B 54,7 54,56 50,8 - ".;&;3-
W 55,1 57,0 54,1 55,4

http://rcin.org.pl




Beside the average number of the day, the direction of deviation from the average in the years 1962-1964 is given. Comparison

Table 6. Varying dates of Redstart migrations in successive years.

are possible within the periods. Only those posts which were at work for all this time are mentioned.

:: = 33 ad 33 imm 3 22
o
5l % 1962 | 1963 | 1964 | 1962-64 | 1962 | 1963 | 1964 | 1962-64 | 1962 | 1963 | 1964 | 1962-64 | 1962 | 1963 | 1964 | 1962-64
74| e
28,1 30,4 29,6 29,7
NP | 29,5 | 24,5 | 30,2 34,2 | 27,5 | 29,6 32,3 | 26,8 | 29,7 29,9 | 28,1 | 31,1
+ — oL 13 IX £ =2 = (i Dol s = el 15 1% Jh B — + 15IX
K 32,8
SEIE MW =5l 98:3 1§3950 = = Sl are = 36,4 | 31,0 31,7| 33,0 | 36,7| 30,1 | 31,5
el = = - 18 BX uE = = 184 EX:
28,9 31,1 30,6 30,3
31,1 | 26,2 | 29,4 34,0 | 29,7 | 29,7 33,4 | 28,8 | 29,6 34,9 | 27,4 | 28,7
= £l = £ HIX G & Z = TR | = e = TORR — - 15 IX
34,5 36,4
34,7 | (31,9)! (34,6) A 36i1: = ® 36.6 = 35,8 | 31,6 | 36,2 37,1 | 36,6 | 35,3
- — -+ 19— - -+ =2 21 IX
M 20 IX
(=]
o 36,9 34,6
H B — | (26,8)] 29,8 - — | 35,6 | 36,3 = 40,8 | 35,4 | 34,4 36,7 | 34,9 | 32,2
- 0 - = tile 2204 o8 - — g IR
36,5 35,1
w —7 | (8150). — = 35,101 38, 5L == = 34,4 | 36,4 | 38,6 | 21— 35,3 | 35,3 | 34,7
< = + 22 IX + + =" [ 208X
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202 P. Busse 10

usual, in 1963 earlier, and again later in 1964, which is presented thus (+ — )
in Table 8, as compared with (4 — —) for groups MW-GW and Z-H-L-B,
and (— + -) for Wapnica. This would indicate the possibility that Redstarts
from various areas pass in the vicinity of these groups of posts.

Table 7. Variations in the date of migration for groups of posts.
Explations see Table 6.

Period (1) Posts (2) d3+%?
1962 1963 1964 196264
NP-N-BG 32,7 27,6 30,56 30,3
5 -+ o - 15 IX
= MW-GW 36,5 30,6 31,6 32,9
b + - L 18 IX
34,1 28,2 29,1 30,56
—_ _— H
36,6 33,8 35,7 35,4
i
S 7%-H-L-B 36,0 34,8 34,8 35,2
I
b + - - 20 IX
—
- w 34,5 35,8 36,1 35,5
- -4 - 21 IX

Variations in the diurnal intensity of migration of Redstarts in the study
period are presented in graph 2. The diagrams presented? enable to break down
the migration into a number of successive waves: initial wave including the
very beginning of migration (marked as I), three basic waves (II, III, and IV),
and the final one covering the marauders (V). The dates separating the suc-
cessive waves have been related to the clear-cut minimum results between
peaks in migration.? The dates for the waves established in this way turned
out to be quite stable for successive years (Table 8). However, the establish-
ment of those five waves does not exhaust the entire variability of migration
in a given year — the number of birds captured is constantly on the move
and the variations are not regular so that it was impossible to foresee the
details of flight on successive days.

These variations can be best explained by changes in weather conditions.
The reasons for peaks and minimum results ought to be looked for in the bree-
ding areas from which the birds set off on their migrations or along the route.
Both these possibilities have been taken into account for the purpose of the

1 When working out this problem I took also into account more accurate, though
occupying much more space, diagrams of diurnal flights.
¢ TPerminology accepted after Busse, Kania (1970).

http://rcin.org.pl
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Table 8. The date of the occurrence of successive migration waves.

Waves (2)
\ 1 11 1 v v
Post (1)
1961
NP fo 31 VIII | 2-14IX 16-22 IX | 241X-291X
MW to 221X | 241X 201X
GW to 221X | 24 IX-291IX
H to 16 IX 17-22 IX | 24 IX-29 IX
B to 16 IX 17-22 IX | 24 1X-29 IX
W to 15 IX 17-22 IX | 24IX-291IX
1962
NP to 2 IX 4-10 IX 14-19 IX 22 IX-27IX | after 29 IX
MW to 21X 4-101X 1419 IX | 22 IX-27IX | after 20 IX
N to 21X 412 1X 1520 IX | 22IX-271X | after 20 IX
BG to 2 IX 412 1X 14-20IX | 22IX-28IX | after 30 IX
GW to 2 IX 4-131X 16-19IX | 21 IX-281IX | after 30 IX
VA to 21X 4-15 IX 18-20 IX from 22 IX
H to 2 IX 4-16IX 18-201X | 221X- 1X | after 8X
L to 16 IX 1821 IX | 24IX-291X | after 2 X
B to 16 IX 1822 IX | 24 IX-201IX | after 2 X
W to 151X 1822 IX | 24 IX-291X | after 2 X
1963
NP | to1 X 3-14 IX 17-21 IX | after 26 IX
MW | to 1IX 3-15 IX 17-251X | 281X-10X | after 13X
S [ to 1IX 3-15 IX 18-24 IX | after 26 IX
H | to1x 3-14 IX 17-24 IX | after 271X
L to 16 IX 17-22 IX | after 25 IX
B to 141X 16-21IX | 26IX-6X | after 13X
w | to 14 IX 16-21 IX | after 26 IX

http://rcin.org.pl




13 Autumn migration of the Redstart 205

1064

NP | to2IX 151X 17-23IX | 261X-8X | after 10X

MW to 31X 5-15 IX 18-24IX | 261X-8X | after 11 X
to 15 IX 17-24 IX | 26IX-8X | after 11 X

B | to 13 IX 18-23IX | 25IX-7X | after 10X

w to 151X 17-22 I1X 26 IX-7X after 10 X

analysis of flight diagrams considered together with tables presenting mete-
orological data. The initial investigation was carried out on the trial and error
basis. The only assumption which sprang to mind was that the order in which
the separate groups of posts are arranged reflects the order, from east to west,
of breeding areas over which the Redstarts migrate. And indeed, the combi-
nation of peaks and minimum results at posts NP-N-BG corresponded to ther-
mal conditions in the vicinity of Moscow, at posts MW-GW corresponded
to changes in air temperature in Finland and not the other way round. In
a similar way it was possible to correlate the group of posts Z-H-L-B with
the regions of central Scandinavia, and post W with the surroundings of Co-
penhagen and southern Scandinavia. Detailed results of the meteorological
analysis are included in the Appendix. It follows from the data presented
there that changes in air temperature over the breeding areas affect decisively
the distribution of peaks and minimum results. Similar conclusions were put
forward by BENGT-OLOV (1959) and SVARDSON (1953) for other bird species.
Falls in temperature, particularly sudden ones, drive birds away from their
breeding sites, and when the temperatures rise the Redstarts delay their de-
parture. Temperature falls which initiate migration can be very different
(starting from 2°C in 24-hours), on the other hand the lower is the air tempera-
ture, the sharper rise is required to delay the start of migration (graph 3).
Most peaks and minimum results can be explained either by temperature
changes at the breeding sites or by the effect of various hindrances along the
route. The following are most frequent hindrances: wind in the wrong direction
blowing at 10 metres per second (e.g. NP 2.09. 1963, MW 16-19. 09. 1964,
25. 09. 1964), heavy rainfalls (e.g. NP 13. 09. 1962), strong lateral winds and
drifts (e.g. NP 19. 09. 1961), waves of warm temperate sea air (e.g. 7. 09. 1961),
ridge of high pressure bringing warm weather (e.g. 19. 09. 1961). Such periods
hindering migration are invariably followed by a spell of intensive flight which
makes up for the time lost. Besides, rare peaks in migration are caused by
the approach of night, and, along the Polish coast, by factors hindering migra-
tion, e.g. cold fronts (NP 4.09.1961, B 18. 09. 1961).

The lapse of time between the moment when the stimulus in the form
of higher temperatures is given and the occurrence of a peak in migration
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Graph 3. Average values of temperature changes delaying the departure from the breeding
sites. x — extreme values of temperature changes recorded.

Table 9. Time interval between the stimulus action at the breeding site and the occurrence
of a peak (max.) or a minimum intensity (min.) of flight at specified groups of posts.
Average values.

1961 1962 1963 1964 1961-1964
Posts (1)

max l min | max l min max I min max min max | min

NP-N-BG 5,3 3,0 6,4 6,6 5,5
L = 6,0 6,1 6,0

MW-GW — 6,2 7,6 9,7 7,8
= 6,7 8,3 9,2 8,1

Z-H-L-B 3,8 4,2 6,4 4,9 4,8
- 4,0 5,5 4,4 4,6

w - (1,0) 1,4 1,1 1,2
i (2,0) 1,56 1,0 1,6
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15 Autumn migration of the Redstart

207
along the Polish coast can vary significantly, althought there are evident
regularities within one year as compared with other years (viz. Appendix).
It also seems that the rate of migration (the opposite of the duration of flight)
is lower both at the beginning and at the end of migration than in between of
the two. The average duration of flight (the occurrence of a minimum intensity

head head « head
— d ad 8 § -
160F wee & imm & 160 g 160} K
—= O ad+imm 8 ¥
W Rl LR P ¥ o
= s
120¢ 120 120¢
100} 100f 100+
80r 80p 80F
6or 60r 6ot
4or 40¢ 40b
20¢ 20F 20

o R L T T T, R T T ey e I

Graph 4. Numerical distribution of birds migrating in successive waves.

in flight is determined by flights of neighbouring waves of birds) is presented
in Table 9, and the data included there enable to estimate the approximate
distances covered overnight, and it turns out that they amount to 100-180 km.
Temperature falls do not cause all the birds in a given area to set off on mi-
gration, only some of them do that even when there are no hindering stimuli
(rise in temperature). A good example seems to be here the minimum intensity
of flight observed at posts H and B on 14-16 September 1964. It occurred
in spite of the fact that both over the breeding areas and along the route of
migration no factors which might conceivably hinder the migration could be
recorded. A similar thing could have happened on September 26, 1964 at ob-
servation post W. On the other hand, there are ,self-generating” peaks, the
occurrence of which has not yet been explained, e.g. NP 3-6. 09. 1963, H-L-B
28-29. 09. 1962, MW 5. 09.1963, 10.09.1964. These two phenomena take
place most frequently at the junction point of the two waves deseribed above.
This proximity seems to support the existence of intrapopulational differences.
It is quite possible that this is all affected by the process of getting physiolo-
gically fit for migrating in the case of young birds coming from successive
breeding areas. Over most of their range Redstarts raise two broods in one
breeding season (DEMENTIEV et al. 1952). Adults migrate mainly in the 2 nd
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208 P. Busse 16

wave (graph 4) and then they make up the bulk of the participants. The va-
riability of the nummerical distribution of the size of the waves in successive
years (graph 5) seems to indicate that environmental conditions affeet decisi-
vely the rate of getting fit for migration. It would be very difficult to inter-
head|

1963
100f A

head
100}

1962 head

— SW-M 100
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60r

40}
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. Graph 5. Numerical distribution of birds migrating in successive waves in different years.

pret in greater detail all the deviations observed, although it seems that in the
years with temperatures higher than average, especially in the period preceding
the migration, the birds set off earlier than usual. This was also recorded by
NisBET (1957). Varying numerical relations between juveniles and adults
can be decisive here as well (Table 10).

Table 10. Ratio of the number of old males to young ones.

 Posts (1) —!—-1—9_6-2-_—19—6737 ]— 1064 | 196264
NeNB6 | 281 | 2 | s | ser
MWew | - k0T | G| ey
Z-H-L-B ‘ 3,66 2,97 ’ 3,31 | 3,31
w b |romue 2o sssmdendes
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17 Autumn migration of the Redstart 209

Summing up the material presented and discussed so far, it seems advi-
sable to attempt a classification of Redstart populations migrating along

the Polish coast (graph 6):

Graph 6. Occurrence of various populations along the Polish coast. Arrows indicate the

direction of flight. Broad line — dividing line between routes of populations SW-S/SW-

F/SW-M numbers — mean date of flight in 1962; figures in circles — per cent of females
among the birds captured.

1. populations migrating south-westward (SW):

a) populations SW-M coming from one of the vast areas around Moscow
and migrating along the southern bank of Zalew Widlany (posts NP-
N-BG),

b) populations SW-F coming from Finland and migrating across Mie-
rzeja Wislana (posts MW-GW); the origin of this population is indi-
cated, beside the data presented above, by the following recoveries:

Helsinki K 222 928 + Varsovia H 97 166
o ¢ 5.09.1963 Kirkkonummi: 59°56'N, 24°24’E, Finland
v 12.09. 1963 Mierzeja Widlana. 700 km SSW 0-0-7

Moskwa Y 93 734
o & ad 26.06. 1960 Apatyty: 67°33’N, 33°15’E, USSR
v 17. 09. 1960 Gérki Wschodnie. 1700 km SW

¢) populations SW-S coming from central Scandinavia and migrating
along the line of posts Z-H-L-B.

2. Populations migrating south-eastward (SE). It is impossible at the
moment to determine the origin of this group, we can only guess that
it might be the south-western part of of Sweden or even Norway. Quite
an unusual direction of migration, almost at the right angle to the
routes of other migrations, is supported by a return obtained within
the framework of the Operation Baltic:
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210 P. Busse 18

Stockholm 1 224 623 4 Varsovia H 128 097

o @ 10. 09. 1964 Ljunghussen: 55°24’N, 12°55’E, Sweden

v 18.09. 1964 Wapnica. 320 km SE 0-0-8
The validity of the clagsification presented above is supported by variations
in the course of flights, average duration of migration and its variations in
successive years, the sex composition of the birds caught, various kinds of
reaction to different weather conditions prevailing over separate areas, and
also biometrical data (see below). The identification of the breeding areas
follows from the meteorological analysis and is based on direct recoveries.

BIOMETRICAL CHARACTERISTICS OF THE POPULATIONS

Wing. In the years 1961-64 the basic operation was the measurement
of the length of the wing. Variations in the length of the wing are presented
in Table 11. It ought to be pointed out here that besides this interpopulational
variability (significant differences between populations SW-M and SW-F,
and between SW-F and SW-S), there are significant differences within one
and the same population recorded from year to year (3 imm population SW-F).
This variability is most probably caused by changes in environment condi-
tions during growing of feathers.

As compared with the data included in the paper of BLONDEL (1967)
the average results obtained are lower for each separate population which
can be undoubtedly attributed to the application of the English method of
measuring the wing (CoRNWALLIS, SMiTH, 1960) in our case. However, we
obtained the same relations between the wing size for populations SW-M,
SW-F, SW-S. Scorr’s data (1965) for Falsterbo are in agreement with the
average data for population SE.

Tail. Variations in the length of the tail are presented in Table 12. In
view of the fact that in 1962 a different method of measurement was applied,
no general average results are given here. As in the case of the wing, the data
for the tail also indicate that there are significant differences between the popu-
lations and that there are yearly changes in the length of feathers. And again
average results for population SE correspond to those given by Scorr (1965).

Tarsus. The measurements of the tarsusindicate considerable stability
from years to year, and there are no interpopulational differences (Table 13).

Weight-fat deposition. Character of variations displayed by weight
and fat deposition (Tables 14 and 15) corresponds to those for the wing and
tail: significant differences can be recorded between populations and between
successive years. This is one more proof of populational differentiation. Weight

N ¥ PPN N |
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19 Autumn migration of the Redstart 211

distribution recorded at post Wapnica was clearly uneven (graph 7). This
observation was repeated in successive years. This might reveal the occurrence
of the admixture of birds from population SW-S or from a local population.
Body weights quoted by Scorr (1965) are higher than for population SE
but lower than in the case of population SW-S.

Table 11. Variations in the length of the wing.
Broad lines indicate statistical significance of differences at the level of 0.01. Intervals
are given with the confidence of 99/100.

1961 | 1962 | 196 1964 1961-
Sex and | Population 9:17: i; 53 95 91954
age (1) | (@) o
2 N |o N o N |o N N m Z 42,66 m
SW-F 1'55: 0,207 81,69£0,53
33
ad 1,75
SW-S 0,168| 80,94 0,43
109
7987 | 7937 | 79,21 | 8007 |18t |
SW-M 0,137| 79,550,35
1,01 30[1,79 81[1,95 33|1,33 35| 179
80,2¢ | 79,81 | 81,10 | 1,82
SW-F 0,098 | 80,63-£0,25
i 1,60 48[1,08 79]1,62 180| 307
imm 80,00 | 79,93 | 80,54 | 1,95
SW-8 0,105 80,18-0,27
1,62 124 1,88 112 2,25 112 | 348
81,48
SE
2,40 25
78,03 | 77,85 | 78,30 | 78,00 | 1,92 kY
SW-M 0,109| 78,02 40,28
1,72 67 (2,07 117|1,78 67]2,07 66| 317
78,47 | 78,32 | 79,37 | 1,01
SW-F 0,094| 78,89 4+0,24
” 2,06 641,99 128|1,60 211| 403
ad +-imm ¥ e 78,46 | 78,41 | 78,59 | 1,90
SW-$ 0,086 | 78,48 .£0,22
1,79 179 [ 1,88 179 | 2,07 152| 510
79,47 | 78,66 | 78,26 | 2,30 e
SE 0,199| 178,76 +0,51
2,41 45|1,97 20(2,23 57| 131
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Table 12. Variations in the length of the tail. Explanations see Table 11.

Sl and ﬁz;;u(l;)— 1!361 1952* 19_63 1?534
e (1 x @x @z @
MR o N |eo N |o N|eo N
59,93 55,48 59,58 61,33
SW-M
270 30 |227 81|24 33|1,94 36
54,19 58,28 60,63
SW-F
34 2,02 48 | 227 79204 180
i 55,62 58,53 59,18
SW-8
2,31 124 | 2,30 112 | 2,44 112
58,28
SE
2,96 25
59,43 54,54 59,09 60,33
SW-M
2,14 67218 117|240 67| 1,78 66
55,88 57,28 60,04
SW-F
00 281 64 | 226 128]1,95 210
ad +imm 54,97 58,14 58,31
SW-8
2,60 179 | 2,65 180 | 2,35 152
57,09 59,55 58,00
SE
2,63 45 (253 20/ 336 57

* Tn 1962 the tail was measured with a different method than in the
remaining years (viz. methods).

Body weight is clearly connected with the physical state of the bird and
consequently with its fat deposition. This relation is presented in graph 8.
It is possible to infer from the diagram and determine the amount of fat raising
the fat deposition by 1 degree of the scale (Table 16). Values 7'y and 75 were
connected together in view of their rare occurrence (graph 9) which is probably
connected with a large amount of fat required for reaching such a degree of
fat deposition (as much as 1.2 gm deviation from the average fat deposition
Tg). The data presented in Table 16 can be applied for recalculating body
weights into standart fat deposition 72 which, in furn, enables to compare
the weight of birds with a varying degree of fat deposition. This correction
has not been introduced into the data presented in Table 14 as the average
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21 Autumn migration of the Redstart 213
Table 13. Variations in the length of the tarsus. Explanations see Table 11.
33 oL 33 +22
Popula- ad imm ad +imm o
tions (1) z @ @ m #42,56 m
a N|o N|eo N N
22,22 22,33 22,46 1,32
SW-M 0,062 22,39 40,16
1,10 59| 1,36 140 | 1,33 247 446
22,20 22,12 0,97
SW-I' 0,059 22,194-0,15
0,94 138 | 1,01 147 285
22,63 22,17 22,34 1,08
SW-8 0,043 22,32 40,11
1,07 76| 0,99 212 | 11,2 341 628
22,05 22,36 1,27
SE - 0,105 22,21 40,27
1,18 43 | 1,20 178 127
head S
30F
25¢
20+
15¢
101
5 o3
~_
20 gm

Graph 7. Distribution of the body weight of Redstarts captured in the years 1962 —1964

at Wapnica.

fat deposition in the Redstar. is approximately the same as the standard one
(viz. Table 15).
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Table 14. Variations in the body weight. Explanations see Table 11.
1961 1962 1963 1964 1961-1964
Popula- 0 = i R L
tion (1) @ & @ @ o m 42,66 m
7RG S N, T 3 J R, B (B, SR 8 N
14,81 1,25
SW-M — — — 0,164 | 14,46 --0,42
1,82 21 59
33 15,04 14,93 1,13
ad SW-F = & 0,133 | 14,98 30,34
1,15 28(1,09 28 56
15,21 15,09 14,88 1,21
SW-S - 0,121 15,06 +0,31
1,21 341,17 34(1,19 33| 101
14,97 15,46 14,30 14,31 |1,47
SW-M 0,113 | 14,914-0,29
1,45 301,59 72|1,01 33|1,00 36| 171
14,81 14,67 14,39 1,28
SW-F — 0,074 | 14,294-0,19
33 1,38 48{1,24 73|1,34177| 208 |
imm SW-S 14,35 | 15,36 | 14,70 | 1,37
— 0,078 | 14,8040,20
1,36 98(1,35 98|1,25 111| 307
13,54
SE - = — — - -
1,61 24
14,51 15,01 13,80 14,17 1,39
SW-M 0,082 | 14,430,221
1,03 67 (1,50 90§1,28 63|1,10 66 286
14,56 14,51 14,36 1,20
SW-F — 0,063 | 14,454-0,16
29 1,08 631,26 122|1,21 205| 390
ad +imm 14,56 | 15,00 | 14,52 | 1,48
SW-S — 0,066 | 14,70+40,17
1,57 161 | 1,37 162 | 1,39 152 | 475
13,16 13,78 1,80
SE - — 0,160 | 13,97-+0,41
1,57 45|1,40 27 131
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Table 15. Variations in the fat deposition. Explanations see Table 11.
1962 1963 1964 1962-1964
Popula- = ") a
; z @ z a
tions (1)
o N|o Nie N N I m l Z 42,56 m
1,90 1,19
SW-M 0,191 1,66 +0,49
1,35 20 39
343 - 2,36 1,71 1,00
ad | SW-F 0,121 2,04 40,31
1,12 28 | 0,76 28 56
1,20 2,12 2,21 1,11
SW-S 0,121 1,85 4-0,31
0,87 24 | 1,17 24 | 0,97 33 81
2,00 2,569 2,50 1,22
SW-M 0,109 2,28 0,28
1,37 56 | 0,95 32 | 1,00 36 | 124
2,14 1,73 1,14
SW-F — 0,074 1,89 40,19
33 1,17 70 | 1,18 173 | 243
o 1,54 1,95 2,14 | 1,19
SW-8 0,078 2,06 4-0,20
1,11 b 63 | 1,18 101 | 240
2,91
SE - - — - —
0,93 23
1,83 2,62 2,34 1,24
SW-M 0,086 2,22 40,22
1,35 74 | 1,17 63 | 0,90 65 | 202
2,43 2,09 1,84 1,14
5 SW-F 0,070 2,00-4+0,18
°9 1,34 211,19 119 | 1,00 116 | 256
(\(1-*— - e = o i Tk
imm 1,62 2,05 2,29 1,21
SW-S 0,062 2,004-0,16
1,22 . 116 | A517 1154 1515 138 | :369
2,80 1,562 2,52 1,18
SE 0,109 2,41 40,28
0,77 41 | 1,02 25 | 1,23 56 | 122
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Graph 9. Distribution of frequency with which various degrees of fat deposition occur.
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2b Autumn migration of the Redstart 217

Table 16. Relation between body weight and degree of fat deposition.

1’0 Tl 1’! T1 Tl Tl
Body weight 14,00 14,30 14,65 15,10 15,85
gm (1)
Deviation
from 7, gm (2) | —0,65 —0,35 — +0,45 +1,20

BREAKS IN THE COURSE OF MIGRATIONS

The number of birds stopping along the route for longer than a day (until
the next night) is small and it oscillates between 4.2 and 9.5 9%, (Table 17).

Table 17. Breaks in the course of migrations.

Number of | Birds recove- | Remained for | Duration of | Daily captu-
Posts ringed |red on the same | the next days | break in days | ring rate (%)
(1) birds day (%) (%)

(2) (3) (4) (5) (6)
?P 504 8,9 5,0 4,3 41
MW 863 — 4,9 5,05 47
N 118 8,6 7,6 - 67
BG 76 1,3 1,3 - -
GW 139 5,0 7,9 3,7 38
% 73 4,1 2,7 - -
H 577 6,4 8,1 3,0 54
L 159 6,9 9,6 4,3 29
B 330 7,3 4,2 5,1 26
w 302 3,3 7,6 5,6 28

Such birds put off the continuation of migration by about 3.0 to 5.6 days.
The longest break recorded amounted to 22 days. Although the two parameters
of breaking the migration vary from one observation post to another, we have
not been able so far to determine the causes of these variations. The average
course of the phenomenon is presented in graph 10. It ought to be pointed out
that the curve presenting the per cent of birds setting off on their migration
on successive days is wave-like in character. Repeated catches of birds re-
maining for a number of days over the study area yielded interesting material
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on the extent to which birds staying in a specified area could be caught. De-
pending on the character of the observation post it is possible to catch 26-67 9,
of Redstarts staying in the vicinity of the observation post.

VA
100¢

80r

401

20t

1 Koo L

2 % 6 8 10 12 4 dags

Graph 10. Breaks in the course of migrations. 4 — per cent of birds delayed in a given

area in relation to the number of individuals which broke the flight for 24-hours. B - per

cent of birds departing from the area on a given day in relation to the number of birds which
broke the journey for at least the same number of days.

DIURNAL ACTIVITY

The course of the Redstart daily activity varies significantly according
to separate observation posts (graph 11). It seems, however, that populational
differentiation is not so important here — curves for observation posts along
which one population migrates are not more similar to each other than when
compared with curves for other groups passing by the same observation posts.
The variety of curves obtained, in spite of the fact that they are average results
for many years, suggests that the causes ought to be looked for in the specific
character of habitats within the separate areas. On the other hand, there are
similar changes in the intensity of activity displayed over successive periods
of time (graph 12). A cycle of changes can be recorded at all the observation
posts: from an even (although sometimes with oscillations) activity at the
beginning of migration, through strongly differentiated, ,steep” activity,
to again an even one in the final phase of migration.
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Graph 11, Diurnal activity (standard) for the entire period when separate observation posts
were at work. -
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Nowa Pasteka 30

Mierzeja Wislana

21-301X

11-201X
11-101X

1-101X

1-101X

T6 7 8 9 10 11 1213 714 1576 17 13 6 7 & 9 10 71 12 15 74 7576 77 11
W z W z
1-10X Wapnica
21-301X 220K
11-201X
11-201X ~

1-101X 1-101X

6 7 8 9 10 11 12 13 14 15 16 17 113 T6 7 6 9 10 11 12 13 14 15 76 17 118
W z W Z

Graph 12. Variations in diurnal activity in different periods of migration. Standardized
activity.
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DISCUSSION OF THE LITERATURE

Some of the results obtained cotradict those presented by BLONDEL
(1967) in his monographic work which deals with the geographical variability
and migrations of the European Redstart. First of all, BLoNDEL excluded
practically, after a number of authors, the possibility of southward and south-
eastward migrations of some Redstarts, although both in his work and in
the papers quoted by him (RENDAHL, VESTERGREN, 1958; HEMPEL, REETZ,
1957) there are a number of recoveries which would support this conclusion
(e.g. 13 recoveries of Swedish breeding Redstarts, two came from Greece).
These recoveries, although relatively not numerous (mass capturing of singing
birds in Spain results in an artificial increase in the number of recoveries over
other areas), could indicate just this phenomenon of southward and south-
eastward migration which has not been described yet. Similar signals of di-
vergencies in the direction of migrations had been previously disregarded
in the works analyzing migrations of Rooks (GIBAN, 1947; BUSSE, 1963), while
some additional materials from the areas of the Soviet Union enabled to give
a completely different picture of populational differences (Busse, 1969).

The routes of migrations given in the maps of BLONDEL, which were based
on the standard direction of flight deduced from recoveries are a gross simpli-
fication and perversion of the real state of things. The assumption that Finnish
Redstarts migrate across central Scandinavia and the North Sea is not based
on any real facts, as well as the brushing aside of other migration routes leading
from areas lying more to the east.

A more complicated picture of migrations over a relatively small area
emerging in the present paper inclines to a great caution when attempting
any synthetical conclusions on migrational problems.

SUMMING UP

1. It can be assumed, on the basis of a number of independent premises
that four populations of Redstarts migrate along the Polish coast in autumn:

SW-M: coming from the vicinity of Moscow and migrating along the ob-
servation posts situated along the southern bank of Zalew Wislany; this popu-
lation migrates early and it includes a high per cent of females (55.9 9,); the
time of migration from the breeding areas — about 6 days.

SW-F: coming from Finland and migrating along the Polish coast in
a narrow belt including Mierzeja Wislana; this population migrates later than
the two neighbouring ones and includes a small per cent of females (49.3 9%);
the time of migration from the breeding areas — about 8 days.

SW-8: central Scandinavian population migrating along the section of the
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coast from Hel to Bukowo; the date of migration earlier than in the case of
SW-F but later than population SE; the per cent of females (53.3 %) is higher
than in population SW-F but smaller than in SE; the time of migration from
the breeding areas — about 5 days.

SE: population with a non-specified origin (most probably south-western
Scandinavia) observed at the mouth of the Oder river; a high per cent of fe-
males (55.4 %).

The first three populations migrate south-westward, and the last one
south-eastward. In spite of the narrow belt of water dividing the routes of
SW-M and SW-F populations, only in one case (8. 09. 1964) was there a suspi-
tion of a migration along the opposite side of Zalew Wislany. Beside the fea-
tures mentioned above, the populations differ also in size.

2. The combination of peaks and minimum intensity of diurnal flights
is mainly determined by temperature changes over the breeding areas at night.
Falls in the air temperature induce the birds to set off on migration, while
a rise in temperature delays their departure. The other causes are as follows:

a) hindering factors along the route, such as strong winds, large areas
with rainfalls over them, weather fronts, a sudden rise in temperature;

b) conditions hindering migration occurring at the observation posts
at night and making the birds break the migration, such as weather fronts,
rainfalls, ete.

3. As far as one population is concerned, migration is carried out by sue-
cessive waves of birds for which no convincing reasons have yet been given.

4. Differences as to the date of migration can be recorded which depend
on the sex and age: males fly earlier than females, and adults earlier than
juveniles.

5. The length of the wing and tail, as well as the body weight, vary from
year to year.

6. Fat deposition and body weights are closely correlated. Methods of
field analysis are here quite sufficiently accurate.

7. Migration is broken by only a small per cent of birds (4.2-9.59%,) and
only for a short period of time (3.0-5.6 days).

8. Diurnal activity varies according to the locality, and it is gradually
adapted to the conditions at each of the posts as the migration proceeds ac-
cording to the same pattern.
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Appendix. Effect of meteorologic conditions on variations in flight. Meteorological data from the tables as in Busse, KaxN1A (1970),
Explanations: Starting areas for NP-BG — ,,Vicinity of Moscow”, for MW — 8 — ,,Finland”, for Z-B — ,,central Scandinavia”,
for W — ,,southern Scandinavia”; migration route for NP-BG and MW — 8 — the ,,Baltic countries”, for Z-B — ,,southern Scan-
dinavia”, for W — no data. Items observed:@— beginning of flight, ® — peaks in flight, [lf — most important peaks in flight
O — minimum intensity of flight. In ¢olumn 7: w. — wind, arrows indicate wind direction (in relation to the point of the compasg)
and force: 4 — up to 5 m/sec., ¢ — 5-10 m/sec., 1~ — over 10 m/sec., t — temperature, direction and magnitude of changesin one
day; W — high pressure ridge, N — depression, £ — front: C-— warm, Z — cold, O — occluded (arrows indicaling the direction
of movement), x — stationary; Zm — masses of sea-temperature air; @ — precipitation. In column 8: B — factors hindering mi-

gration, X — removal of hindering factors, -+ — acceleration of migration, — — delay in migration.

Dates Starting arease (1)| Migration Toute (6) Polish coast (9) Item Dates Interval
temperature Factor Action observed between
changes (3) Factor Action dates

(2) magni- | rate (7 (8) %) (8) (10) (11) (12)
tude |[°C/1day
in °C
(4) (5)
NP 1961
15 VIII 15-10 -5 w. A => — ® 24 VIII 9
23-26 VIII | 15-10 -1,5 | w.Z - @ 30 VIII ~5
t. + 8°/1 B O 1IX
t. — 7°/1 + @ 2 IX
31 VIII-1IX | 11-3 =g t. — 9°/2 - £2 | B | 41X 4
Zm B o 8 IX
5-6 IX 14-4 -5 t.+w.{ *# ® 9-10 IX 4
10-11 IX 10-4 -3 t @ 14 IX 4
Zm B o 171X
X ® 18 IX
‘ w. Y B ot 19 IX
16 IX 13-4 -9 X e 20 IX 4
211X 17-2 -5 @ 28 IX 7

¢

J08)8pey 9y} FO uoneaSiu uwmjny

€¢e



NP-BG 1962
from 29 VIII slowly w. - f.C A e NP 5-6 IX ?
w. i B (@) 7-8 IX
5 IX 10-6 —4 X e NP 9 IX 4
91X 15-9 —6 £.C,Z # ® NP-N 12 IX 3
» B w. @) 13 IX
X ® BG 15 IX
13-15 IX 12-5 -3,5 | | 18-19 IX 3-4
wﬂt , @ — w. O 20-21 IX
®:N-BG 24-251X
NP 1963
16-17 VIII | 18-11 | —3,5 | N,f.0 - ® 24 VIII 8-9
25 VIII 19-16 -3 e.w. { — f.0x L] =X 7
or i
26 VIII N o, Ww. 1} - f.Cx 6
w. B O 21X
- increase?® 3-6 IX
31 VIII 14-17 +3 (@] 7 IX g
— | B 8-9 IX
31X 16-18 +2 O 10-12 IX 7
or
7 IX 17-20 +3 5
8-9 IX 20-10 -5 increase from 13 IX 4-5
¢ @ 18 IX
13 IX 12-16 +4 O 19 IX 6
14-15 I1X 16-7 —4.5 [ ] 20 IX 5-6
20-21 IX 11-5 -3 increase from 26 IX 6
25 IX 5-10 +2,5 w. y B (@] 30 IX 5
28-29 IX 13-6 L35 7 = ® 6-7 X 7

1444
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NP 1964
14 VIII | 15-9 —6 w. N 1 ® 22 VIII 8
23-24 VIII | 16-9 -35 | w.N\ ¢ © 29 VIII 6
29 VIII 11-16 +5 w. = o) 3EX 5
30 VIII | 16-13 -3 w. W= ) 4 IX 5
31 VIIL | 13-17 | +4 o 5-6 IX 5-8
180 IX AMedd 1 =3 ® 7 IX 5-6
o5 g IX
w. A w.=> B o 9-11 IX
X ® 12 IX
w. 't @) 16-18 IX
111X 16-8 ~§ w. 4 e 19-20 IX 8
13-14 IX 338 | 8 o 21 IX 8
15 IX 18-6 ~12 | w.4 @ 21X 7
16-17 IX 6-16 | +5 o 23-25 IX 6-7
19-20 IX 16-8 —4 w. A= @ 26-27 IX 6-7
MW-GW 1962
o 3 gl % ?
9-10 IX 13-5 54 ® 14-16 IX 5
111X A% | +8 o 171X 6
12 IX 13-7 —6 w. = ] 19 IX 7
o, N, w. 4 7 B o} 20-21 IX
15-16 IX 8-2 8 X & 22 IX 6-7
7% 2-10-{ 8 = B o 23 IX 6
18 IX 10-2 3 X @ 24 IX 6
19-20 IX 2-9 +3,5 o) 28 IX 8-9
21-22 IX 9-4 -25 | w. N ° 29-30 IX 8

1e)8peY oY} JO UoneISII uwmyny €e

qge



MW-$
24 VIII 14-11 +4 . £, ® = @ ® < S 8
26-27 VIII 10-16 43 0% 1 Ix 8-9
o) i e
31 VIII-1 IX | 15-19 +2 ) i i %
R IX 19-14 -5 ® 89 IX 6
8 IX 14-17 +8 o) 11 IX 8
61 IX 15-9 ~@ ] 12-131X 6
(i 5 4 9-16 iy o 16 IX 9
8-9 IX 16-10 =3 = = £.% M & 17-19 IX 8
18 IX 10-17 =2 , ) 6= 1% 8
19 IX 17-8 -9 T - 17 ° 29 IX 10
23-24 IX 2-13 +5,5 S - 0 4 X 9-10
28-30 IX 14-2 —4 = ® L X -
MW 1964
13-14 VIII | 13-5 -4 w N 1T - P 22-23 VIII 3
18 VIII | 12-7 -5 w. %4 - £ 29 VIII 11
19 VIII 7-15 +8 w. 4 — o) 31 VIII 12
23 VIII | 15-9 —6 w. 7 = ® 1= IX 9
increase © 3-4 IX ~ 10
29 VIII 16-10 —6 t. + 8°/2 — B 7-8 IX 9
30 VIII | 10-15 +5 o) 9 IX 10
°°) 10 IX
7 IX: 6-13 47 o 121X 5
8 IX 1371 =9 ® 131X 5
w. 4 B o 16-19 IX
111X 12-3 -9 w. $ — ® 21-23 IX 10
w. X B e} 25 IX
19 IX 12-8 —4 : ° 26-27 IX 7
w. A B (@) 30 IX
22 IX 9-3 —6 ® 19X 9

9638

ossng °d

¥e



H-B 1961

13-14 IX 13-8 -2,5 | w. /7, Zm - £.2 N B mB 18 IX 4-5
| W : B O B 19 IX
X W HB 20 IX
t, — 7/1 + e H 21 IX
19-20 IX 15-6 —4,5 ®B 24 IX 4-5
24 IX 11-5 —6 e H,B 271X 3
or
19-21 IX 15-1 —4,6 6
Finland
L X h 4
271X 13-3 -8 ® 2 XB 5
Z-B 1962
e H ! it 0 $
30 VIII | 12-8 —4 + e H 4 IX 5
WEX 12-8 —4 W=, @ = L] ® Z 8-9 IX 7
9 IX 11-8 =" S = £e A B ® 12 IX 3
11IX | 10-6 —8 w. Y + w. = drift A 14-15 IX 3
12 IX 6-9 +3 o 171X 5
15-16 IX 8-3 -25 | w. 3 " 18-19 IX 3
171X 512 § +9 o 20-21 IX 3-4
181X 12-5 —7 £72 4 % e H,B 22 IX 4
increase o) 25-271X
e 28-29 IX
eBY) 6 X
H-B 1963
26 VIIL | 15-10 | —5 e H 1 IX 6
27TVIIL | 10-14 | +4 OH 21X 6
30VIIL | 18-13 | —5 ° ] 6-7 IX 7
4 IX = w. | e | 9-10 IX 5
7-IX 8-13 | +5 a7 111X 4
8-9 IX 13-7 -3 e H,L 12 IX 34
10 IX -4 | +7 o 15-16 IX 5

Jaespoy of} Jo -uoneidiu uwminy gg
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ossng ‘g

112X 14-5 —4,5 ® 17-18 IX 5-6
14 IX 8-14 +6 W OB 21 1% q
19-20 IX 13-1 — ] e H, 28-29 IX 8-9
e H 7-9--X 59)
SR do 0° = W, = = e B 13-14 X 11
H-B 1964
2. IX 10-4 =% W. - i .2 > L] gy X 5
34 IX 4-12 +4 '®) 9 IX 5-6
5 TX 12-4 -8 . — ® 10 IX 5
121X H
6-7 IX 4-13 +4,5 o) 13IX B 6
10 IX 13-3 —10 w. drift e H 13 IX 3
14IX B
0) 16 IX H
13 IX 4-2 = w.Z N =117 ° 19 IX 6
14-15 IX 219 +5 w. 2N B 0) 20-22 IX 6
from 17 IX decrease X ® 22-23 IX 5
le) 24-26 IX =
24 IX 8-2 —6 ® 28-29 IX 4
X 11-4 =7 ™ 7-8 X H 6
W 1962
13IX 16-11 =5 w. N w.=> ® 14 IX 1
18 IX 13-8 -5 w. § w.—>, ® ® 19 IX 1
19 IX 8-11 +3 e 21 IX 2
° 25-28 IX ?
@ 34X ?

83¢C

9¢



W 1963
6-7 IX 15-6 —4,5 [ J 9 IX 2-3
8 IX 6-11 +5 O 10 IX 2
11 IX 14-10 —4 o from 11 IX 0
no
changes 2% 15 IX
19-20 IX 14-7 —-3,5 [ ] 18-20 IX
21 IX 7-14 +3,5 (@) 22 IX 1
24 IX 13-8 -5 ® 26 IX 2
28-29 IX 13-9 -2 ® 29-30 IX 1
2 IX 10-6 —4 & 4 X 2
W 1964
8-10 IX 16-4 —4 @ 9-11 IX 1
111X 410 | +6 2 o) 121X 1
o) 13-14 IX
15-16 IX 8-18 +5 w. ﬂ 7 B C 15-16 IX 02
17-19 IX 18-9 -3 W, - @ 19-20 IX 1-2
20 IX 9-12 +3 (@) 221X 2
21-22 IX 12-5 —3,5 e 24 IX 2
+ ] 26 IX ?
= @ 27 IX ?
X 11-2 -9 @ 1 =X 0
2 X 2-10 +8 @) 3 X 1
3 X 10-5 -5 [ ] 4 X 1

1) land drift, 2) see MW, 3) continuation of the wave from September 1, 4) self-generated peak (?),
5) like peak on September 7 or drift from MW, 6) or breaking of peak from September 3 by one day of wind
from the opposite direction, 7) continuation of peak from September 3, 8) continuation of peak from Sep-
tember 8, 9) Finish birds drifted by the sea, 10) end of the wave (%), 11) weaker winds on September 18,
12) continuation of peak from September 11.
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STRESZCZENIE

Celem pracy jest ogélne zorientowanie w przebiegu jesiennego przelotu
pleszki na polskim wybrzezu Baltyku. Material zostal zebrany podezas prac
Akeji Baltyckiej w latach 1961-1964, wedlug metodyki szczegélowo oméwionej
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39 Autumn migration of the Redstart 231

w pracy BussE, KANIA, 1970. W tej samej pracy przedstawiono réwniez sposoby
opracowania wynikéw badan terenowych.

W tekscie pracy i tabelach zastosowane zostaly skréty nazw punktéow
badaweczych (patrz str. 3). Uzyskany material obejmuje dane o 3268 zaobracz-
kowanych ptakach.

Przelot pleszek zaczyna si¢ na naszym wybrzezu w drugiej polowie sier-
pnia (NP: 18 VIII 1963, 22 VIII 1964, 24 VIII 1961; MW: 20 VIII 1964,
21 VIIT 1962, 25 VIIT 1963), a konezy w pazdzierniku (NP: 3 X 1961, 9 X
1963, 10 X 1964; MW: 18 X 1964, 24 X 1964 — 3 im; H: 7X 1962, 11 X
1963); na punktach ¥, B, W — pojedynecze pleszki regularnie chwytano do
15 paZdziernika, tj. do koiica trwania pracy na punktach. Przebieg przelotu
na poszezegblnych punktach przedstawia wykres 1. Podkreslié nalezy wyrazne
réznice miedzy NP (krzywa jednoszezytowa) i MW (krzywa dwuszezytowa)
oraz miedzy grupa punktéw H, B, B, a W (przesuniecie szcezytéw).

Sredni czas przelotu samic (tab. 2) jest przecietnie o 1,3 dnia wezesniejszy
niz u samecdéw, a samce stare leca przecietnie o 4,1 dnia weze$niej niz mlode.
Sredni czas przelotu na MW jest zawsze poézZniejszy niz w NP. Srednie ezasy
przelotu (tab. 3) grupuja punkty w ten sposéb, ze réznice miedzy grupami
8§ wyrazniejsze niz wewnatrz nich (tab. 4). Wyréznione grupy punktéw réznig
si¢ miedzy sobg zawartofcig samic w stosunku do calogei schwytanych ptakéw
(tab. 5). Zmienno§é czasu przelotu w poszezegélnych latach na okre§lonym
punkeie osigga warto$é do 7 dni (tab. 6). Réznice w zmiennoseci czasu przelotu
dajq si¢ stwierdzié (tab. 7) miedzy ptakami lecacymi przez wyréznione uprzed-
nio grupy punktéw: w roku 1962 przelot pleszek w grupie NP-N-BG byl p6z-
niejszy niz przecietnie, w 1963 — wezesniejszy i w 1964 znéw pédZniejszy
(+ — + w tabeli 8), wobec ukladu (+ — —), dla grupy MW-GW i Z-H-L-B,
a (— + +) dla Wapnicy. Wskazywaloby to na mozliwo§é, ze przez Wyréz,mone
grupy punktéw wedruja pleszki z réznych okolic.

Zmienno§é przelotu pleszek w okresie prowadzenia badai przedsta,wm
wykres 2. Na podstawie diagraméw czas przelotu pleszek daje sie podzielié
na szereg kolejnych fal: wstepna, obejmujaca sam poczatek przelotu (oznacze-
nie I), trzy zasadnicze (II, ITI, IV) i koficows, zawieraja resztki wedrujacych
ptakéw (V). Za daty graniczne przyjeto najwyrazniejsze minima miedzy zgru-
powaniami szezytéw przelotu (terminologia przyjeta za Busse, KANIA, 1970).
Daty przelotu ustalonych w ten sposéb fal okazaly si¢ dosyé stabilne w kolej-
nych latach (tab. 8).

Przyczyny powstania szezytéw i miniméw moga wystepowaé na terenach
legowych, skad wyruszaja ptaki lub tez na trasie wedréwki. Obie te mozli-
wosei zostaly wziete pod uwage przy analizie diagraméw przelotu w zestawieniu
z tabelami danych meteorologicznych (Busse, KANIA, 1970). Wstepne poszu-
kiwania odbywaty sie metoda préb i bledéow. Uklad szezytéw i miniméw prze-
lotu na punkecie NP-N-BG odpowiadat zmianom warunkéw termicznych w oko-
licach Moskwy, na punktach MW-GW zmianom temperatury w Finlandii,
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a nie odwrotnie. W podobny sposéb udalo sie przyporzadkowaé grupe punktéw
Z-H-L-B §rodkowej Skandynawii, a W — danym z okolic Kopenhagi i polud-
niowej Skandynawii. Szezegélowe wyniki analizy meteorologicznej zawiera
dodatek. Z danych tych wynika, ze czynnikiem decydujacym o powstawaniu
szezytow 1 miniméw sa w wigkszoSei przypadkéw zmiany temperatury na
terenach legowych. Spadki temperatury, szczegélnie gwaltowne, wypedzaja
z legowisk ptaki, natomiast zwyzki temperatury na tych terenach powstrzy-
mujg odlot partii ptakéw. Spadki temperatury inicjujace wedréwke majg
bardzo rézne wartosei (juz od 2°C na dobe), natomiast do przerwania odlotu
z legowisk potrzebne sa tym wigksze skoki temperatury in plus, im nizsza
jest temperatura wyjsciowa (wykres 3). Powazng wigkszo§é szezytow i minimow
daje si¢ wytlhumaczyé wahaniami temperatury na legowiskach, badZz wplywem
blokad wedréwkowych na trasie przelotu. Zauwazyé mozna szereg czynnikéw
mogacych blokowaé wedréowke na trasie: przeciwny wiatr o szybkosei ponad
10 m/sek., silne opady, silne boczne wiatry (dryft), przejscie fali cieplego po-
wietrza zwrotnikowo-morskiego, znalezienie si¢ w cieplym centrum wyzu.
Zazwyczaj po ustapieniu ezynnika blokujacego wedréwke nastepuje szczyt
przelotu, kompensujacy przerwe. Nieliczne szezyty przelotu wywolane sg
przez pojawienie si¢ w czasie nocy i nad terenem naszego wybrzeza czynnika
blokujacego przelot, np. front chlodny.

Odstepy czasu miedzy podzialaniem bodZca na legowisku a wystepowaniem
szezytu czy minimum na polskim wybrzezu wahaja sie w do§é szerokich gra-
nicach, choé w obrebie roku sg wyraznie bardziej podobne do siebie niz w r6z-
nych latach (patrz dodatek). Wydaje si¢ tez, ze tempo przelotu (odwrotno$é
czasu przelotu) jest mniejsze na poezatku i koreu okresu wedréwki niz w §rodku.
Przecietne czasy trwania przelotu podaje tab. 9, co umozliwia oszacowanie
rzedu wielkogei odleglosei przelotu w ciggu nocy na 100-180 km (pojawienie sie
miniméw jest okres§lone tempem wedréwki sgsiednich fal ptakéw). Spadki
temperatury nie wyzwalaja popedu do wedrowki u wszystkich ptakéw znaj-
dujacych si¢ aktualnie na danym terenie — odlatuje tylko czesé, nawet gdy
nie otrzymuje bodZca hamujacego (podniesienie temperatury).

Ptaki doroste wedruja gléwnie w fali IT (wykres 4) i stanowig wtedy naj-
wigkszy procent osobnikéw. Zmiennos§é rozkladu ilosci ptakéw w falach, w po-
szezegblnych latach (wykres b), zdaje si¢ wskazywaé na zaleznosé tempa doj-
rzewania do wedréwki od warunkéw srodowiskowych. Moze tu mieé wplyw
réwniez zmienno$é stosunkow ilo§ciowych ptakéw mlodyeh i staryeh (tab. 10).

Wykres 6 przedstawia prébe podsumowania dotychezas omoéwionych
zjawisk. Mozna przypuszczaé, ze przez polskie wybrzeze wedruja nastepujace
populacje pleszek:

1. Populacje o poludniowo-zachodnim kierunku wedrowki (SW):

a) populacje SW-M pochodzace z szeroko pojetych okolic Moskwy, wedrujace
wzdluz poludniowego brzegu Zalewu Wislanego (punkty NP-N-BG),
b) populacje SW-F pochodzgce z Finlandii, a wedrujace przez Mierzeje Wislang

N =]
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(punkty MW-GW); pochodzenie tej populacji potwierdzaja, précz przytoczo-

nych danych, réwniez wiadomosei powrotne: Helsinki K 222 928 i Moskwa

Y 93 734.

¢) populacje SW-S pochodzace ze Srodkowej Skandynawii, wedrujace przez
punkty Z-H-L-B,

2. Populacja o poludniowo-wschodnim kierunku wedréwki (SE). Pocho-
dzenia tej grupy ptakéw nie sposéb na razie ustalié dokladnie — w gre wehodzi
poludniowo-zachodnia czesé Szwecji a moze nawet Norwegia. Niezwykly,
prawie prostopadly do pozostalych, kierunek wedréwki znajduje potwierdzenie
w uzyskanej podezas Akeji wiadomogei powrotnej: Stockholm 1 224 623.

Za przedstawiong tu koncepcja podzialu populacyjnego przemawiajg:
zréznicowanie wykresow przelotu, §redniego czasu przelotow i jego zmiennosei
w kolejnych latach oraz skladu pleciowego schwytanych ptakéw, reagowanie
na warunki meteorologiczne z réznych terenéw, a takze dane biometryczne
(dlugosé skrzydla — tab. 11, dlugo$é ogona — tab. 12, ciezar i otluszezenie —
tab. 14 i 15). Identyfikacja teren6éw legowych populacji wynika z analizy
meteorologicznej i bezpoSrednich wiadomoscei powrotnych (direct-recoveries).

Nie stwierdzono zmiennofei miedzypopulacyjnej dingodci skoku. Poza
zmienno§cia miedzypopulacyjna zaobserwowane zostaly zmiany wymiaréw
ptakéw w kolejnych latach. Rozklad ciezaru ptakéw na punkeie W jest wyraz-
nie niejednorodny (wykres 7) we wszystkich kolejnych latach. Zaleznogé war-
tosei ciezaru od otluszezenia przedstawia tabela 16 i wykres 9.

Tloéé ptakéw zatrzymujacych sie na trasie wedréowki na wiecej niz jeden
dzien (do nastepnej nocy) jest niewielka i waha si¢ w granicach 4,2-9,5 9.
Przecietny okres, na ktéry pozostaja takie ptaki, waha si¢ w granicach 3,0-
-5,6 dnia. Choé oba przedstawione parametry zatrzymywania sie, zmienne
z punktu na punkt, nie udalo si¢ uchwycié przyczyn tych zréznicowan. Prze-
ciegtny przebieg zjawiska przedstawia wykres 10. Na podkreflenie zasluguje
falowy charakter krzywej, przedstawiajacej procent ptakéw odlatujacych
w kolejnych dniach. Na podstawie wielokrotnych schwytan ptakéw, pozosta-
jacych przez wiele dni na terenie badan, udalo sie uzyskaé dane o stopniu,
w jakim ptaki przebywajace na okre§lonym terenie dadza si¢ wylapaé. W za-
leznogei od charakteru punktu w ciggu dnia wychwytuje sie 26-679, prze-
bywajacych tam pleszek.

Przebieg aktywnosei pleszki w ciagu dnia jest bardzo zréznicowany na
poszezegélnych punktach (wykres 11). Wydaje si¢ jednak, Ze nie graja tu
roli zréznicowania populacyjne — krzywe dla punktéw, przez ktore wedruje
jedna populacja, nie sa do siebie bardziej podobne niz do krzywych dla punktow
z innej grupy. Rozmaito§é otrzymanych krzywych, mimo ze stanowig one
§rednie wieloletnie, sugeruje, ze przyczyn nalezy szukaé w specyfice Srodowisk
wystepujacych na poszezegélnych terenach. Z drugiej strony daja si¢ zauwazy¢é
duze podobienstwa zmian aktywnosei w kolejnych okresach czasowych (wykres
12). Na wszystkich punktach wystepuje cykl zmian: od wyréwnanej (choé
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czasem z duzymi wahaniami) aktywnoéci na poeczatku przelotu, przez moeno
zréznicowang, ,stromg”, do wyréwnanej aktywnofci w korcowym okresie
wedréwki.

Niektére wnioski z niniejszej pracy koliduja z wynikami monograficznego
opracowania BLONDELA (1967), omawiajacego zmienno§é geograficzng i we-
dréwki europejskich pleszek.

Objasénienia do wykreséw i tabel:

Wykres 1. Przebieg przelotu pleszki. Dane sumaryczne dla lat wymienionych przy
wykresie.

Wykres 2. Diagramy przelotu dziennego. Intensywno&é przelotu wyrazona w procen-
tach przelotu fredniego: [J— 0, « do 40 %, x — 41 — 80 %, O —81—120 %, ® —121—
160 %, @ — 161 —200 %, @ — 200—500 %, W — ponad 500 %.

Wykres 3. Srednia wielkoé¢é zmian temperatury, zatrzymujaeych odlot z legowisk.
x — zaobserwowane skrajne wartoSei réznic temperatury.

Wykres 4. Rozklad iloei ptakéw przelatujaeych w kolejnych falach.

Wykres 5. Rozklad iloéci ptakéw wedrujacyeh w kolejnych falach w réznych latach.

Wykres 6. Wystepowanie réznych populacji na polskim wybrzezu Baltyku. Strzalki
przedstawiaja kierunki przelotu. Linia gruba — granica tras miedzy populacjami SW-
S/SW-F/SW-M; liczby — érednia data przelotu w roku 1962; liczby w koétku — procent
samic wiréd schwytanych ptakow.

Wykres 7. Rozklad wartoéei cigzaru dla pleszek schwytanych w latach 1962 —1964
w Wapnicy.

Wykres 8. Zalezno#é ciezaru ciala od otluszczania. Linie pionowe — przedzialy ufnosei
99/100.

Wykres 9. Rozklad czestodci wystgpowania réznych stopni otluszezenia.

Wykres 10. Zatrzymywanie si¢ pleszek podezas wedréwki. 4 — procent ptakéw jesz-
cze obeenych na terenie w stosunku do iloéci osobnikéw, ktére przerwaly wedréwke na
1 dobe. B — procent ptakéw opuszezajaeych teren w danym dniu w stosunku do ilosei
ptakéw, ktére przerwaly wedréwke na co najmniej taka ilo§é dni.

Wykres 11. Aktywnoéé dzienna (standaryzowana) dla calego okresu pracy poszeze-
gélnyeh punktéw. W — wschod storica, Z — zachdd slorica.

Wykres 12. Zmiany aktywnoéci dziennej w réinych okresach wedréwki. Aktywnosé
standaryzowana. Objaénienia jak na wykr. 11.

Tabela 1. Zestawienie wykorzystanego materialu. (1) — punkty obserwacyjne, (2) —
ogolem.

Tabela 2. Srednie daty przelotu. Okres obejmujacy caly przelot (17 VIII — 15 X).
Podana érednia data w zaokragleniu i odpowiadajacy jej &redni numer dnia. (1) — lata,
(2) — punkty obserwacyjne.

Tabela 3. Srednie daty przelotu na réznych punktach. Podane érednie numery dni
i odchylenie od wartoéci dla punktu Hel. Poréwnania mozliwe tylko dla tych samych okre-
sow. (1) — okres, (2) — punkty obserwacyjne.

Tabela 4. Srednie daty przelotu dla grup punktéw. Précz éredniej daty i numeru dnia,
podano réznice miedzy grupami punktéw. (1) — punkty.

Tabela 5. Czesto§é wystepowania samic, wyrazona w procentach wszystkich schwyta-
nych ptakéw. (1) — punkty.

Tabela 6. Zmienno&é terminu przelotu pleszek w kolejnych latach. Précz sredniego
numeru dnia, podany kierunek odchylenia od éredniej lat 1962 —1964. Poréwnania mozliwe
w obrebie okreséw. Wymieniono tylko punkty pracujgce przez wszystkie trzy lata. (1) —
okres, (2) — punkt,
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Tabela 7. Zmienno&é terminu przelotu dla grup punktéw. Objaénienia patrz tabela 6.
(1) — okres, (2) — punkty.

Tabela 8. Czas wystepowania kolejnych fal przelotu. (1) — punkty, (2) — fale.

Tabela 9. Réznice czasu migdzy podzialaniem bodZca na legowiskach, a wystapieniem
szezytu (max) lub minimum (min) przelotu na okreslonych grupach punktéw. Wartosei
érednie. (1) — punkty.

Tabela 10. Stosunek ilosei sameéw' mlodych do starych. (1) — punkty.

Tabela 11. Zmienno&é diugosei skrzydla. Linie tluste oznaczajg istotnodé statystyczna
réznic na poziomie 0,01. Przedzialy podane z wiarygodnoscig 99/100. (1) — pleé i wiek,
(2) — populacja.

Tabela 12. Zmiennoéé dlugofei ogona. Objasnienia patrz tabela 11. (1) — pleé i wiek,
(2) — populacje. * W roku 1962 pomiar ogona inng metoda niz w latach pozostatych (patrz
metody).

Tabela 13. Zmienno&é dlugosci skoku. Objasnienia patrz tabela 11. (1) — populacje.

Tabela 14. Zmienno&é eciezaru ciala. Objasnienia patrz tabela 11. (1) — populacje.

Tabela 15. Zmienno&é otluszezenia. Objasnienia patrz tabela 11. (1) — populacje.

Tabela 16. Zaleznos$é ciezaru od stopnia otluszezenia. (1) — ciezar w g, (2) — odchy-
lenie od 7',.

Tabela 17. Zatrzymywanie si¢ podezas wedréowki. (1) — punkty, (2) — liczba obrgez-
kowanych ptakéw, (3) — schwytane ponownie w tym samym dniu (%), (4) — pozostalo
na dni nastepne (%), (5) — czas pozostawania dni, (6) — dzienna wychwytywalno&é (9%).

Dodatek. Wplyw warunkéw meteorologicznych na zmienno$é przelotu. Dane meteo-
rologicznie z tabeli jak w pracy Busse, KAN1A (1970). Objadnienia: tereny wyjéciowe dla
NP-BG — ,Okolice Moskwy”, dla MW-S — ,Finlandia”, dla %-B — ,érodkowa Skandy-
nawia”, dla W — ,poludniowa Skandynawia”; trasa przelotu dla NP-BG i MW-S — , kraje
nadbaltyckie”, dla Z-B — ..poludniowa Skandynawia”, dla W — brak. Efekt obserwowany:
P — poczatek przelotu, @ — szczyty przelotu, W — najwazniejsze szezyty przelotu, O —
minima przelotu. W rubryce 7: w. — wiatr, strzalki wskazuja kierunek (w ukladzie geogra-
ficznym stron $wiata) i sile: T — do 5m/sek, f — 5-10 m/sek, 4 — powyzej 10 m/sek;
t — temperatura, kierunek i wielko&¢ zmian na 1 dziedn; W — wyz, N — niz; f — front:
C — cieply, Z — chlodny, O — zokludowany (ze strzaltka wskazujgea geograficznie kierunek
przemieszezenia) x — stacjonarny; Zm — masa powietrza zwrotnikowo-morskiego; @ —
opady. W rubryce 8: B — blokada przelotu, X — ustgpienie blokady; +4 — przyspieszenie
przelotu, — — opdznienie przelotu. (1) — tereny wyjéciowe, (2) — daty, (3) — zmiany
temperatury, (4) — wielko&é od-do °C, (5) — szybkoéé °C/1 dzien, (6) — trasa przelotu,
(7) — czynnik, (8) — dzialanie, (9) — polskie wybrzeze, (10) — efekt obserwowany, (11) —
daty, (12) — odstep miedzy datami.

1) dryft ladowy

2) patrz MW

3) kontynuacja fali z 11X

4) szezyt powstaly samoistnie (?)

5) jak szezyt 7 IX lub dryft z MW

6) lub rozbicie szezytu z 3 IX przez jeden dzien przeciwnego wiatru
7) kontynuacja szezytu z 3 IX

8) kontynuacja szezytu z 8 I1X

9) finiskie zniesione nad morze (?)

10) wygaéniecie fali (?)

11) 18 IX ostabienie wiatru

12) kontynunacja szezytu z 11 IX
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PE3IOME

Leapro paborsl OpLIO NPOCHCANTH B OOLWIMX 4YepTax Xapakrep OCCHHEH MUIpaluu
rOPUXBOCTKHM B/101b MoGepexkbst bantuiickoro mops B Ilosbine. Matepuans 66014 cobpa-
Hbl B 1961-1964 rr. Bo Bpemsa BanTuiickoil kKaMIaHW| 1O METOJMKE, KOTOpas MOAPo6HO
onucana B pabore BUsSE, KANIA, 1970. B ynomsinyToii paboTe mpe/cTaBlIeHbl TaKkKe pas-
JIYHBIC CIOCOOBI 06paboTKH Pe3yIbTATOB MOJIEBIX MCC/ICHOBanMil. B TekcTe mybiukanuu
1 Ha TabIaMIax NMPUMEHEHBI COKPAILEHHS HA3BaHWH IYHKTOB, B KOTOPBIX NMPOBOAMJIHCH
uccnenoBanus (cM. crp. 3). Mcnonb3oBaHHblii MaTepHana OXBaThIBACT AaHHBIE O 3268
OKOJIBLIOBAHHBIX NTHIAX.

ITepeneT rOpUXBOCTKM HAYMHACTCS HA IIOJILCKOM MOGEpeXkbe BO BTOPOM INMOJOBHHE
aprycra (NP: 18 VIII 1963, 22 VIII 1964, 24 VIII 1961; MW: 20 VIII 1964, 21 VIII 1962,
25 VIII 1963), a okanunBaeTcs B okTsa0pe (NP: 3 X 1961, 9 X 1963, 10 X 1964; MW: 18 X
1964, 23 X 1964 — 3 im; H: 11 X 1963; na nyuktax £, B, W — eauuununsie ocobn pery-
JAPHO Tonajanuck Ao 15 okTabps, To-ecTh A0 MOMEHTA OKOHYaHMs HaburoeHuit Ha
nyHKTax. X0 MUTpaluii Ha OTACJBHBIX NyHKTAaX npejacTaBieH Ha rpad. 1. Crenyer noj-
YepPKHYTh YeTkne pasanyus Mexny NP (oamosepiinnnas xpusas) 1 MW (aByBepuimnnas
KpHBasi), a Takxke mexay rpynnoi nyskros H, £, B u W (cMemenue Bepuimh).

Bpemsi niepesieta camok (Tadu. 2) B cpeauem Ha 1,3 jHs onepexkaeT BpeMms nepeiera
CamIlOB, 4 CTapblie CaMIbI JIETAT B cpeiHeM Ha 4,1 aus padblie, YeM MoJsojbie. Bpems
nepesera B nynkre MW B cpeeM Beerza siBisieTcst Gosiee no3mnuM, yeM B nynkTe NP.
Eciu crpynmupoBaTh MYHKTBI IO CPEHEMY BpeMEHU TiepeneToB (Tabi. 3), TO pasnauns
MeXy TpynnaMmu ABJIAIOTCA Gojiee YeTKHMMHM, YeM BHYTpH HuX (Tab.. 4). Beimenenubie
IPYNIbl NYHKTOB OTJIHYHIOTCS MEXy 000t YHCICHHOCTBIO CAMOK IO OTHOLIEHHIO K 00-
ueMy KOJMYeCTBY NolMauubIX nTHIL (Tabur. 5). MI3MeHYHBOCTH BO BpPEMEHH IEpesieTa
B ONpe/eJICHHBIX TMYHKTaX JOCTHTAeT 7 nHei B OTAcHbHBIC Toawl (Taba. 6). Pasnuuus
B M3MEHYMBOCTH BPEMEHM NepesieTa MOXHO KOHCTaTHpoBaTh (Tabi. 7) B BHINEJIEHHBIX
BBILLIE Ipynnax nyHkTos: B 1962 r. mepeseT ropuxBocTku B rpynie nynkros NP-N-BG
Ob11 GoJiee mo3auuit oT cpeaHero, B 1963 r. Gosiee pannuii, a B 1964 r. cuosa 6osee no3aamit
(+ — 4+ na Tabmune 8) no oTHOueHHIO K cucTeMe (- — —) must rpynnst MW-GW
n Z-H-L-B, a (— -+ ) ana Banauuer. Morio 6bI 3T0 CBHAETENIBCTBOBATH O TOM, UTO
yepe3 BBIJICJICHHBIC TIYHKTBI, OBITH MOXET, MHTPHPYIOT TOPUXBOCTKA M3 pasHbIX paiio-
HOB.

W3MeHunBOCTH nepesieTa TOPUXBOCTKH B IEPHO MCCIICHOBAHWM INPEACTABJICHA HA
rpad. 2. Ha ocHoBaHu¥ AarpaMMbl IEPHOJ TepesieTa MOXKHO pa3AesiinTh Ha HECKOJIBKO
oYepe/IHbIX BOJIH: NPeBAPUTEIIbHAS, OXBATHIBAIOIIAs HAYAIBHYIO (pa3y mepesieta (0603Ha-
yenue I), Tpu ocuosusle (II, 1TI, IV) u KoHEUHAs, OXBATHIBAIOIAS OCTATKA MUIPHPYIOLUX
ntutl (v). B kavecTBe pasrpaHMYMBAIOMINX JAT NPUHATHI HAUbOJIEE YETKHE MUHUMYMBI
Me3xJly TPYIMIHPOBKAMH BEPIIMH TiepesieTa — MakcuMymMamu (TepMHHOJIOTHS IIPUHSATA
cornacHo Busse, KANIA, 1970). YcranoBieHHBIe TaKUM 06pa3oM AaThl IEPEIECTOB OTHEb-
HBIX BOJIH OKa3aJIHCh JOBOJIbHO CTaGMJIBHBIMH B OYepelHbIX rojax (tabi. 8).

IIpuyuHbl BO3HUKHOBEHWS BEpPIIMH W MHHMUMYMOB MOTYT MMETh MECTO HAa TI'HE3/0-
BBIX TEPPHTOPHUAX, OTKYJa NTHIBI HAYMHAIOT MUTPHPOBATH, HJIM HA MUIPALHOHHOM
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nyti. O6e 3TA BO3MOXHOCTH OBUIM TIPHHATHI BO BHUMAHWE IPU aHAJIM3E AMarpaMm Ie-
peJieTa, CpaBHUBACMBIX ¢ TabJuIaMu MeTeoposorndecknx nanubix (Busse, KANIA, 1970).
IlepBoHaYalbHO aHANHM3 MPOM3BOMMICS IO MpHHIMIY npobd m owmbok. Pacnonoxenue
BEepLIMH U MHHUMYMOB nepesieta B nyakTe NP-N-BG cooTBeTCTBOBAJIO H3MEHEHUSIM TEM-=
NepaTypHBIX YCioBuWif B paitone Mocksbl, B nyaktax MW-GW usmeneHusiM Temmepa-
Typsl B PUHISTHANHA, HO Be HA000POT. TakuM ke 0O6pa3oM yHajioCh COMOCTABHTEL IPYIIILY
nynktoB Z-H-E-B co cpeameii yacThio CkaHaMHABCKOTO 11-Ba, a W — C OKPECTHOCTSIMH
Komnenrarena n roxHoit uactbro CkaHamHaBckoro m-osa. IloppoGHbie pe3yibTaTbl Me-
TEOPOJIOTHIECKOTO aHAJM3a COJAePKATCS B TPUIIOKECHHH. DTH HaHHbIE CBUACTEILCTBYIOT
0 TOM, YTO pemiaronuM (HakTopoM B BO3HHKHOBEHHH BEPLIMH M MHHHMYMOB SBJISIOTCS
B OOJBIIMHCTBE CIyYacB M3MEHCHHSI TEMIEpaTyphl Ha THE30BBIX Tepputopusax. Chu-
JKEHUS TeMIepaTypsl, 0OCOOCHHO pe3Kue CHWKEHMsI M3TOHSIOT NTHI[, B TO BPeMsl, KaK I0-
BBIIIEHUSI TEMIEPATYphl 3aJePXKUBAIOT OTJIET. BelimuuHa CHIDKEHHMS TeMIlepaTypbl Io-
Oyxmaroniasi K METpanny BecbMa pasimina (Haunuas yxe ot 2° B cyTkn). s 3aepika
OTJIeTa ¢ MECT THE3/I0BaHHMsS HEOXOAMMO TeM Oolee pe3koe NMOBBILICHHE TEMIEPATyphl,
4yeM HIke ObuTa uexoauas Temmepatypa (rpad. 3). BoabmMHCTBO MakKCUMyMOB M MHUHH-
MYMOB MOXKHO OOBSCHHTH KOJICOaHASIMA TeMIEepaTypsl B MECTaX FHE3/IOBAHHS WIIN BIIHS-
HHEM MHTPAUMOHHBIX 6JI0Kaj Ha IepesieTHBIX myTsaX. MOXHO OTMETHTH psia (akTopos,
KOTOpbIE MOTYT ObITh HPUYHHON GIOKanBl Ha IMyTH NepeieTa: JOOOBOH BeTep, AYHOIIMA
CO cKOpoCTBLIO Gosiee, yem 10 M/cek, CHIIbHBIC OCAKH, CHIBHBIN 60KoBOI BeTep (apeiid),
OPOXOXKJACHHE BOJIHBI TENJIOr0 MOPCKOIO BO3/yXa M3 TPOIHMYECKOH 30HBI, IonajaHue
OTUIl B LEHTP Telioro anThnukioHa. Ilocie mpexpamieHust ACHCTBUS NMEpPEUHCICHHBIX
(bakTopoB, 3aepKUBAIOLINX MHIPALHIO, HACTYMAET, KaK NPaBUIIO, MAKCUMYM MEpeseTa,
KOTOPBIN KOMICHCHPYeT mepepbiB. He3naunTesbHas YHCICHHOCTh MaKCHMYMOB Ii€peJie-
Ta HACTYNAeT BCJEACTBHE TOSBJICHHS HOYBIO HAJ TOJBCKHM HobepekbeM (DaKTOpOB,
Girokupyromux nepeser. Hanpumep, X0J0AHOTO (poHTa.

Ilepuoabl BpeMeHH OT BO3JICCTBUS COOTBETCTBYIOLIETo (pakTopa Ha MeCTax rHE3J0-
BaHUS [0 MOSBJCHAS MAaKCHMyMa WM MHHHMYMa TiepeiieTa Ha TMOJBCKOM Tobepexne
KOJIEGJIETCA B I0BOJIBLHO HIMPOKMX TPAHMLIAX, XOTS B OpeZesax 0 HOTO To/1a OHM ABHO GoJiee
CXOZIHBI, YeM B pa3HbiX roxax (cMm. mpaoxesue). Kak kaxercs, CKopocTh nepeneta (Be-
JmunHa ob6paTHAas BpEMEHHM Ilepe/ieTa) B Havaje M B KOHIe MUIpalmu ssisercs Gosee
HHU3KOM, yeM B cepemupe. Cpeanee BpeMs NPOAOJDKHTEIBHOCTH MEPEJAECTOB HILIIOCTPH-
pyer Tabi. 9. DTH gaHHbBIC TMO3BOJSIOT ONPENETHTh, YTO PACCTOAHHE, KOTOPOE NTHIbI
IpoJeTaoT B Teuenue Hounm paBHo 100-180 kM (mosiBiicHHE MMHHMYMOB OIpEACIAETCH
CKOPOCTBIO MUTpAliA coceHNX BoH). CHikeHue TeMmepaTyphbl no6ykaAaeT K MUTpaluy
HEe BCE NTHIbI, HAXOASIINECS B AaHHBIH MOMEHT HA JAHHON TeppuTopuu. OTIETaeT TONb-
KO YacTh MTHIL, M JAXe B TeX Clyuasx, KOrja He NPOsBISCTCS 3ajepX)uBalolmit paktop
(moBbienne TeMmEpaTyphi).

B3pocasie nTuisl MUrpUpYIOT IiaBHeM o6pazom Bo II Bonne (rpad. 4), coctapiss
GonbumucTBO 0Ocobeif. MI3MEeHUMBOCTH PACTpe/ie/IeHHs YUCICHHOCTH TTHIL B OT/ACIBHbIX
BOJIHAX o roxam (rpad. 5) yka3biBaeT, Kak Kakercs, Ha 3aBUCHMOCTb TeMIIa TOTOBHOCTH
K MUTpauuy OT yCIOBHI BHEIIHEH cpejbl. MoXeT OKasbIBATh TAKKE BIMSHUE H3MCHYH-
BOCTh KOJICYECTBEHHBIX OTHOLICHHIl CTAphiX M MOJOAbIX ocobeit (tabn. 10).
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Ha rpad. 6 asrop npobyeT MOABECTH UTOr PACCMOTPEHHBIX BbILIe sBJICHUH. MOXHO
NPENOJIOKHTE, YTO Yepe3 IOJbCKoe Nobepexbe MUTPHPYIOT CJICYIONIHE HOMYJISIHH
TOPHXBOCTKH:

1. nonmynsuuu MUIpHpyIOLIHe B (oro-zanagnoM Hanpapienun (SW)

a) nomynsuun SW-M u3 okpectHocTedl MOCKBBI (B LUMPOKOM CMBEIC/IE), KOTOPbIE MHTPH-
pyroT BAosib ¥oxknoro Oepera Bucimmuckoro 3anusa (nmynktei NP-N-BG),

6) nmonyssiuun SW-F n3 ®@uuisHiauu, KOTOpbie MUIpupyrloT 4epe3 Bairmiickyio xocy
(nyaxTet MW-GW); npoucxokiaeHue 3TOM NOMyJIsuHd NOATBEPKAAIOT KPOMe TNpH-
BEJICHHBIX JIAaHHBIX TakxKe Bo3BpaTHble cBeieHns: Xenbcunku K 222 928 u Mocksa
V 93 734,

B) monyJsiun SW-S u3 cpeaneit yactn CKaHAMHABCKOIO 11-0Ba, MHIPHPYIOLIHE 4epes3
nyukThl Z-H-L-B,

2. TOMyYJISILMKM MHTPHUPYIOILHE B I0ro-soctoyHoM nanpasicHuu (SE). IIpomexosxie-
HHE STOM IPYNIbl MOKA HEBO3MOXHO TOYHO ONPEACNINTH — MOXKET BXOAHTH B pacuer
roro-3anaauas yacte IlIsenun, a 6piTh Moxer naxe Hopserus. HeoGbikHOBEHHOE, TIOYTH
TFOPU30HTAJIBHOE IO OTHOIUCHHIO K JIPYrHM HANpaBiicHHe MHUIPALUH NMOJATBEPXKIAeTCs
noJjy4eHHbIM BO BpeMs Kammanuu Bo3spaTHbiM csegenueM: Crokronsm 1 224 623.

Ha monb3y npejcTaBieHHON Bbillle KOHLUENIUH pPa3iesieHuss MONyJNsnnil CBHIACTE b=
cTByfor cieayiomue Qaxrel: auddepennunanus rpadukos mepenera, CpPeAHEro Cpoka
nepeJsieTa M ero W3MEHYHBOCTD IO OYEpPeHBIM I'0JIaM M COOTHOUICHHE TNOJIOB CPe/IH IOk~
MaHHBIX NTHI, Peakius HA METEOPOJOTHYECKHE YCIJIOBHSI HA Pas3jIMYHbIX TEPPHUTOPHSIX,
a TaKke OHoMeTpHuecKue AaHHble (IyMHA Kpbia — Tabu. 11, amuna xsocta — T1abi. 12,
Bec M oxupenne — Tabn. 14 u 15). He obGnapyxkeHo pasnuupii Mexay HONYJIsUUIMU
B JUIMHE LEBKH.

KpoMe MexnomyJsquMOHHOW H3MEHYMBOCTH HaOMIOAaNnCh H3MEHEHHsS IPOMEPOB
B ouepeanbix romax. Pacnpezenenue Beca nrull ¢ nynkra W HEOAHOPOHO BO BCEX OYe-
peaubix roxax (rpad. 7). 3aBHCHMOCTB Beca OT CTENEeHH OXHPEHHs NpeACTaBieHa Ha TabJ.
16 u rpad. 9.

KosinvecTBO NTHIL, KOTOPBIE 3a/IePXKUBAIOTCS HA IYTH MepesieTa A0Jblie YeM Ha OJUH
Jenb (1o criejyronieii HOYHM), HEBEJIHKO M Koyebiercs B rpannuax 4,2-9,5%,. B cpennem
NTHIBL 3aiepkuBaroTes Ha 3,0-5,6 ans. Xorsa oba npejcTaBieHHbIe apaMeTPa 3aIePKKH
NTHI] U3MEHSIOTCA OT TYHKTA K IYHKTY, HE YAaJICCh YJIOBHTH IMPHYEH ITHX pasiuyuii.
Cpeanue BeJIMUMHBI 3aJEPKKH TO OTACHBHBIM HyHKTaM mpezactasienst Ha rpad. 10.
3acimyxkuBaeT BHUMaHMs (PAKT, YTO KpuUBas HIUIFOCTPHPYIONIAS MPOLEHTHbIE OTHOIICHHS
NTHI, OTJETAIOUIAX B OYEPEe/HBIX IHAX, AMeeT BOJIHOOOpa3Hbiif xapakTep. Ha ocHosa-
HUHA MHOTOKPATHbIX MOMMOK NTHIY, 3aJIePXKHUBAIOIIMXCS HA MHOTO JiHel B paloHe ucciie-
JOBaHMM, YAJIOCh MOJIYYHTh JAaHHBIE OTHOCHTEJIBHO CTENEHH, B KaKOil MOXHO BBUIOBHUTH
NTHIB! MpeObIBalOLIMe HA JAHHONW TEPPUTOPHU. B 3aBHCHMOCTH OT XapaKTepa MeCTHOCTH
B TeyeHwe [AHs JIOBHTCS 26-67%, HAXONALIHXCS TaM IOPHXBOCTOK.

CyTo4Has aKTHBHOCTh TOPUXBOCTKH OY€HB Pa3JIHYHA HA OTAEIbHBIX MyHKTaX (rpad. 11).
IMonynsuuonnsle pa3inyus He UTPAIOT TYT, IO BCEH BEPOATHOCTH, POJIH, TaK KaK KpUBBIE
JUIsL TIYHKTOB, Yepe3 KOTOpbIe MUIPUPYET OJiHA NOMYJISIHs B TAKOM e CTENEHH OTJIHYa-
I0TCSl OJIHA OT JIPYTOM, KaK OT KPHUBBIX JJIsl MyHKTOB, Ye€pe3 KOTOPbie MUTPHPYIOT HHBIC
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nonyaaunn. XoTs NosyYeHHBIC KPHBbIE SBJIAIOTCS Pe3yJibTATOM CPeIHUX BEJIHYMH MHO-
rojeTHux HabaroaeHui, UX pasHoobpasse MOXKET CBUACTENILCTBOBATH O TOM, 4TO TNpH-
YHHBl 3TOrO NBJCHHA CHEAYeT HCKaTh B OCODEHHOCTSAX MECTHBIX YCJIOBMII Cpeabl Ha
oraenbHbIX TeppuTopusix. C Apyroil CTOPOHBI, MOXHO 3aMETHTh 3HAMUTEJILHOE CXOJ-
CTBO B M3MCHEHMSX AKTMBHOCTHM B ouepeAHbiX nepuoaax spemenu (rpad. 12). Bo Bcex
HAOMIONATENBHBIX TYHKTAX MMEJ MECTO CJEAYIOUIMH UMKJI H3MEHCHMIl: OT BbIpa-
BHEHHOMH (XOTS MHOrJa CO 3HAYHTENIBHBIMH KOJCOAHMSIMH) AKTHBHOCTM B Hauaje
nepeJsiera, yepe3 pe3ko auddepenumuposannyio, ,,KpyTyio”, 10 BblpaBHEHHONH AKTHBHOCTH
B KOHEYHOM NEPHOJE MHIPALMH.

HexoTopsie BBIBOABI, COACPXKALIKECT B AaHHOK NMyOAHKaLMK NPOTHBOpEYAT BHIBOAAM
13 monorpaduu BLONDEL'A (1967), B xoTOpo# paccMaTpuBaeTcs recrpaduyeckas uamMeH-
YHBOCTH M MHUIpalliu ropuxeBoctok B Espomne.

OGo3nayennst Kk rpapuxkaMm U Tabanuam:

“  TI'padux 1. Xoa nepenera ropuxsoctki. CyMMapHbIC JaHHBIC [UIS JICT NPUBEACHHBIX TIPH rpadukax

I'paduk 2. JlsarpamMmer OHEBHOTO Tiepeseta, VIHTCHCHBHOCTH NEPEETA BLIPAKEHA B NPOLEHTAX
cpeauxero nepenera: [J — 0, « — nmo 40%, x — 41-80%, O — 81-1209%, ® — 121-160%,, @ —
161-200%, @ — 200-500% M — cBbiue 5009,

I'paduk 3. Cpeanus BE/IMYMHBI H3MEHEHMH TEMOEPATYpPbI, KOTOPBIE 33aACPKHBAIOT OTJIET C MECT
THE3J0BAHKA. X — HAGMIOMAeMBIC IKCTPEMAJIbHBIE 3HAYCHHS TEMIEPATypbl.

I'paduk 4. Pacnpenenenue YMCICHHOCTH NTHI MUTPUPLIOLLMX B OYEPEAHBIX BOJIHAX.

I'padux 5. PacnpegeneHne YMCACHHOCTH NTHI MHTPHPYIOLMX B OMEPEAHBIX BOJIHAX 110 TOAAM.

I'paduk 6. BerpeyaeMoCTh pasnu¥HbIX momnyssuuii na nobepexse Bantuiickoro mops B IMosnsue,
Crpenku 1moKa3biBalOT HANpaBieHHEe nepesnera. JKupHas JIMHUS — TPAHHLA TPAC MCKAY MONYJIAUKHAMU
SW-S/SW-F/SW-M. uudpsl — cpeansis pata nepenera B 1962 r.; uudpel B Kpyry — NpoUEHT CaMOK cpe-
¥ MOHMAHHBIX NTHIL.

I'padux 7. Pacnpeaencuue BeIMYHHBI BECa TeJa /IS FOPHXBOCTOK moiManubiX B 1862-1964 rr. B Ban-
HUUE.

Ipaduk 8. 3aBUCHMOCTb BEca Tesa OT CTEMEHH OXHPEHHs. BepTUKANLHBIC JIHHUH — NPEaess! 10~
croseprocti 99/100.

I'padux 9. Pacopenenerue 4acToThl BCTPEYAEMOCTH PA3HBIX CTENEHEH OXKHMPEHMS.

I'padux 10. 3anepkuBarue ropHXBOCTOK BO Bpems mepejera. A — NPOUEHT NTHL HaXOMAMXCA
CLUC HA AAHHOIl TEPPHTOPHH MO OTHOIICHHIO K YHCAY 0COoBeil, KOTOpbIE NPEPBaJIK MEPENCT HA OHM CyT-
K#. B — NpOUEHT NTHI OTJIETAIOWMKX B JAHHBIL ACHb MO0 OTHOIIEHHIO K MHCAY NMTHL, KOTOPHIE NpepBatH
nepener no KpaiHeil Mepe Ha TAKOe XK€ KOJIHYECTBO MHEH.

I'padux 11. JIneBHas axTUBHOCTH (CTAHAAPTH3MPOBAHHAA) A/IA BCero nepuojga wabmonenuit Ha
OTACNBHBIX MyHKTax. W — BOCXOI COnHUA, Z -— 3aXO0A CONMHUA.

Ipaduk 12. U3menennss AHEBHOM aKTHBHOCTH B Pa3HbIX MEPHOAAX MHIpAUMH. AKTHBHOCTL CTaH-
naptusuposana. O6o3HaveHns Kak Ha rpaduxe 11.

Ta6muua 1. Csoaka MCnmone30BaHHOro B pabore Marepuana. (1) — HabaiopatenbHbie NyHKTBI,
(2) — B obuem.

Tabauua 2. Cpennue nater nepenera. Ilepuon Bpemenu oxsaTeisear sech nepeser (17 VIII —
15X). Cpeaune Benuuuupl nat OKpYyr/eHsl. TIpHBOAWTCA COOTBETCTBYIOWMIE Kaxoi jate ~cpemnuii
Homep ausA. (1) — Toasl, (2) — HabGnioAaTENbHBIE YHKTHI.

Tabauua 3. Cpeaume AaTel mepeneta Ha OTACAbHBIX myHkTax. Ilpusoaarcs cpenune womepa nueit
M OTKJIOHEHME OT cpeaueit s mynkta Xenab. CpaBHEHHE BO3MOXHO TOJILKO JIMIUL B MpPEfeNax OMHOro

u Toro xe mepwona mpemenn. (1) — TIlepuon, (2) — HyHKTEI,
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Tabnuua 4. Cpeanue naTel nepesera s rpynn HabnrogaTensHbix nyHKToB. Kpome cpeaxed patel
M HOMEpa AHS NPUBOAATCS Pa3iuyusi mMexay rpynnamu nyHktos (1) — ITyHKTbI.

Tabnuua 5. Yacrota BCTPEYAEMOCTH CAMOK, BBIPAXEHHAS B MNPOLEHTAX BCEX MOMMAHHLIX MTHLL.
(1) — TTyukTsl.

Tabnuua 6. U3MEHYMBOCTL CPOKA TiepeneTa rOpHXBOCTKH Mo o4epeanbiM ronam. Kpome cpeanero
HOMEpA AHA NPUBOAUTCA HANPABJICHHUE OTKIOHCHHMS OT cpeanei ¢ 1962-1964 rr. CpasHenne BO3IMOXKHO
B rpauuuax nepuoaos. IpuBoAATCS TOJNBKO T€ MYyHKTbI, Tae HAOMIOACHHUSA BEIHCh HA MPOTAKEHUM BCEX
Tpex ner. (1) — Ilepuon, (2) — NyHKT.

Tabauua 7. M3mMenyuBOCTL CpoKa mepenera st rpynn HabaiomarebubiX MyHkToB., OObsicHEHMS
Kak B Tabmuue 6. (1) — IMepuon, (2) — NyHKTSI.

Tabnuua 8. Bpems mnosBienus ovepeanbix BonH nepenera. (1) — IMyukrel, (2) — BOJIHBI.

Tabnuua 9. Paznuuusi B ANHTENBHOCTH MEPUOAA BPEMEHH OT MOMEHTA ACHCTBUS CTHMYJIOB Ha Me-
CTax rHe3oBaHMsA A0 NOsABICHHA Makcumyma (Max) wiam MuHHMyMa (min) nepenera B ONpeaeaeHHbIX
rpynnax nyukros. Ilpusoastcs cpenuue Besuduubl, (1) — TTyHKTBI.

Tabauua 10. CooTHoUIeHHE YHCIA MOJIOABIX caMLOB K cTapbiM. (1) — ITyHKTBI.

Tabnuua 11. VI3mMenuuBocTh JUTHHBL Kpbuia. JKMpHOM JNHHMEH MOAYEPKHYTHI CYLICCTBEHHBIC pa3-
audua ans yposus 3nadumoctu P = 0,01, Murteppanur npusoaaTcs ¢ gocrosepHoctsio 99/100. (1) —
ITon n Bo3pact, (2) — monyasiuus.

Tabmuua 12. U3menunBoCTh AHHBL XBocTa. O6bsicienus cM. Ttabmuuy 11. (1) — ITosn u Bo3pacr,
(2) — TMonynsiuusi. * B 1962 r. u3mMepeHne XBOCTA MPOU3BOAMIIOCH 110 APYTOMY METOAY, YeM B OCTaJIb-
HbIX rojgax (CM. MeToabl).

Tabanua 13. M3menuuBocTs MMHLI LeBKH. OObsicHenua cM. Tabmuuy 11. (1) — IMonyasuuu.

Tabnmua 14, Usmenuusocts Beca Ttena. O6pschenusi cm. tabnuuy 11. (1) — IMonyasiuuu.

Tabmuua 15. M3menuusocts oxupennst. O6pscuenus cm. tabmuuy 11. (1) — IMonyasuuu.

Tabnuua 16. 3aBucuMocTh Beca Tena ot crenenu oxupenus. (1) — Bec B r, (2) — OTkI0HEHUA
oT Ts.

Tabnaua 17. 3agepxxu Bo BpeMs murpauuu. (1) — ITynkTsl, (2) — YuCI0 OKOABLOBAHHLIX MTHIL
(3) — ITtuubt nofiManHbie MOBTOPHO B 3TOT ke AcHb (%), (4) — TITuubl OCTaBUIMECA HA ClEayIOIHE
1auu (%), (5) — IMeponx ocTaHoBKH B AHAX, (6) — KOMHYECTBO NTHIL BLUIABIHBACMBIX B TeyeHue aus (% ).

ITpunoxenne. Biusnue METEOPOJIOTHYECKHMX YCIOBHMI HAa HM3MEHYMBOCTH mepesiera. Mereopesoru-
YeCKHE NaHHbIC B3ATHI ¢ Tabnuil onybimkopanHbix B pabote BUSSE, KANIA (1970).

OObsicHeHHs: UCXOAHBIE TeppuTOpHM A nyHKToB NP-BG —, Okpectnoctu Mocksb”, ans MW-S —
»Punnanmua”, s Z-B — ,cpeanss yacts CkananHABCKOro monyoctposa®, wisis W — | J0KHAA 4acTh
Ckannunasckoro mosyoctposa’; nyte nepenera mig NP-BG u MW-S — | npubantuiickue crpansi”,
ana Z-B — ,jokuas yacte CKaHAMHABCKOTO monyoctTposa”, aas W — ner nauubix. HaGmonaemsii 2¢-
tdexr: P — navano nepeniera, @ — MakCHMyMbI nepesieta, M — HalBaKHEHIUHE MAKCHMYMBI Nepesiera,
O — MuHHMYMbI nepenera. B rpade 7: w. — BeTep, CTpE/IKH yKa3bIBaIOT Hanpasienue (reorpaduyeckoe
HanpapJeHHe CTOPOH CBETA) M CHIIYy BeTpa: T — 10 5 m/cexk, ﬂ— 5-10 wmj/cek, 4 — cabime 10 Mm/cek;
t — TemnepaTypa, HaNpas/JICHHE U BETMYHHA H3MEHCHUH B TEYEHHE OOHOrO AHA; W — aHTHUHKIOH, N —
nukion; f — dponr: C — remnsiit, Z — xonoausiif, O — OKKIIOAHPOBAHHBIA (CTPEJiKa yKa3bIBaeT reo-
rpaduyeckoe HanpapIeHHE MEPEABHKCHUA), X — NOCTOAHHBIM, Zm — Macca MOPCKOTO TPONMYECKOro
BO3nyxa; @ — ocanku. B 8 rpade: B — 3axepxkka nepenera, — (hakTophl 3aAepKaBIIKE NEpeseT nepe-
CTaNH NEHCTBOBATH; - — YCKOPEHHE nepernera, — — ono3aanue nepenera. (1) — Mcxoanbie TeppuTOpUH,
(2) — Harsr, (3) — n3Menerns TeMrepatypsl, (4) — npenesst konebanus B °C, (5) — ckopocts °C/1 nens,
(6) — Ilyts nepenera, (7) — ®akrop, (8) — [eiicteue, (9) — ITonsckoe nobepexse, (10) — Habaona-
emblit addexr, (11) — Hdartsr, (12) — HaTepBansl MEXAy AaTaMH.

1) 6okoBoit Geperosoit Berep napeiid Hax KOHTHHEHTOM

2) emotpr MW ¥

3) npopomkenne Bonasl ¢ I IX

4) MaKCHMYM BO3HMKLICE HE3aBUCHMO

5) xax Maxkcumym 7 IX wm apeiip ¢ MW

ttp://rcin.org.pl
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6) wiu pasaenenue makcumyma ¢ 3 IX 10GoBbIM BeTEpOM, AYBIUHM B TEYEHHE OQHOTO IHS
7) npogoskenne mMakcumyma ¢ 3 IX

8) npopomkenne makcumyma ¢ 8 IX

9) dunckue, cHecennbie Hax Mope (?)

10) yracanme Bonusl (?)

11) 18 IX ocnabnenne Berpa

12) mpoponxenue makcumyma ¢ 11 IX
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