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Abstract

Analyses of the geographical and temporal migration pattern in the Danish Lapwing (Vanellus va-
nellus) based on 1,085 recoveries of birds ringed as chicks are carried out by computer assistance.
Movements during the summer period as well as homing and abmigration are studied. Mortality,
population turnover and requisite production for maintenance of the population are calculated
and compared with the production in different breeding habitats.




Introduction

In connection with studies on the breeding
biology of the Lapwing (Vanellus vanel-
lus) carried out during 1977-79, analyses
of the migration pattern of the Danish
population were performed. Earlier the
migration of the Lapwing has been treated
in a traditional way by SKOVGAARD (1928),
SALOMONSEN (1938 & 1972) and ROSENDAHL
& SKOVGAARD (1970). ImMBODEN (1974), by
means of computer techniques, analysed
the migration of the different European
Lapwing populations. Larger analyses of
this type have been facilitated by the Eu-
RING cooperation (PERDECK & SPEEK 1966),
with standardisation of ringing and recov-
ery data.

The present paper has very much been
inspired by the work of IMBODEN, as sev-
eral of his methods have been used directly
or in another form, and the applicability
of the methods has also been evaluated. In
addition to analysing the geographical

and temporal sequence of the migration,
homing, movements in summer and abmi-
gration are also described. In considering
the last phenomena, recoveries of Lap-
wings ringed abroad and found in Den-
mark have also been included. Finally,
calculations have been performed of mor-
tality and turnover in the Danish Lapwing
population.

The authors would like to thank A. H.
JoenseN and 1. CLAUSAGER for valuable ad-
vice, T. LAURSEN for assistance with solv-
ing initial problems in programming and
use of the computer, and A. EjLErsen for
advice concerning the statistical computa-
tions. Thanks are also due to N. O. Preuss
for providing access to ringing and recov-
ery data of the Zoological Museum, Co-
penhagen, on Lapwings, and to C. Imo-
DEN for making available his recovery
data.

Material and methods

Recoveries of 1,244 Lapwings ringed in
Denmark have been collected. Of these,
130 were ringed as full growns and as their
place of origin was thus unknown they
were omitted from further calculations.
Another 29 recoveries were similarly
omitted due to incomplete information
(missing date of recovery, place, etc.). The
data used thus comprised 1,085 recoveries
of Lapwings ringed as chicks in Denmark
during 1920-1978 (Table 1).

The recovery rate can only be given ap-
proximately, as the total ringing data was
not available. However, of 14,944 Lap-
wings ringed as chicks 708 were later re-
covered, corresponding to 4.7%.

Of the 1,085 recoveries, 80 were controls
(Table 1), of which 79 were from Den-
mark (47 as chicks and 32 later as juveniles

or adults). These are dealt with separately
in the section concerning homing (p. 14).

In further treatment of the data, the re-
coveries are divided into two groups. The
first of these is comprised of birds re-
covered prior to August 1st in the year
after ringing (Table 2), and birds in
this group will hereafter be referred to as
juveniles, even although this group may
include birds which according to the usual
definition are no longer juveniles. The
second group consists of birds recovered
after July 31st in the year following ring-
ing (Table 3), these birds being referred to
as adults. This division was made in order
to analyse the residence of juvenile birds
in their first breeding season.

In addition to the above data, 246 re-
coveries of Lapwings ringed as chicks
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abroad and recovered in Denmark were By dealing with a large number of re-
collected. These were used in connection covery data by computer assistance, it be-
with a study on immigration (pp. 15-16).  comes possible in a short time to produce

Reported 2
recovery cause| § g ?‘j 2 .

T T S 8 T % 2

S 5 2 £ g £ 5 3 2l =
Country 2 & 3 g = E —g’ £ £ g
of recovery 0 £ 2 =2 F & O 3| F
U.S.S.R. 2 1 - - - - - - 3
Finland - - 2 - - - - 3
Sweden - - 6 - 1 - 1 - - 8
Norway - - 2 - - - - - - 2
Denmark 265 79 182 6 15 14 11 1 - | 573
W. Germany | 1 - 9 - - - 1 2 11| 14
Holland 1 - 7 1 - - - - 1] 10
Belgium 1 - 1 - - - - - 4 6
British Isles 38 - 19 - 1 - - 3 16| 77
France 166 1 25 - - - 1 - 31| 224
Spain 78 - 8 - - - - - 34| 120
Portugal 16 - 3 - - - - - 5 24
Italy 1 - 1 - - - = - -}z
Poland - - 1 - - - - - - 1
Morocco 1 - 2 _ _ B R B 3| 16 Table 1. Recoveries of 1,085 Lap-
Algeria _ B B B _ ~ B B 1 1 wings during the period 1920-
Azores 1 B _ _ _ _ _ B _ 1 1978, arranged according to

country and cause of recovery.
Total ss1 80 260 7 17 14 14 7 96 |10ss  All birds wereringedas chicksin
Denmark.

Country Month of recovery
of recovery | Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. | Total
Finland 1 - - - - - - - - - - - 1
Sweden - 1 - - - - - - - - - - 1
Norway - - - - - - - - - - - 1 1
Denmark 14 17 44 40 107 45 34 3 1 1 1 3 315
W. Germany - - - 1 1 - 1 - 2 - - 2 7
Holland 1 1 - - - - 1 2 - 1 - - 6
Belgium - - - - - - - - 1 1 - 1 3
British Isles - - - - 1 1 5 4 6 3 8 - 28
France 1 - - - - - 1 4 24 22 15 16 83
Spain - - - - - - - 2 12 26 18 3 61
Portugal - - - - - - - - 5 3 2 2 12
Italy - 1 - - - - - - - - - - 1
Morocco - - - - - - - 1 1 3 1 - 6
Azores - - - - - - - - 1 - - - 1
Total 17 20 44 41 109 46 42 21 53 60 45 28 526

Table 2. Recoveries of 526 Lapwings ringed as chicks in Denmark and recovered before August 1st of the
subsequent year. Controls were omitted from results.
* Includes one recovery from a fishing-boat in the North Sea.
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maps showing the migratory movements
contrary to the traditional method which
is very timeconsuming. The method de-
scribes the distribution of the total popula-
tion in a given period, using calculated
mean coordinates and standard devi-
ations.

IMBODEN (1974), who used this method,
calculated the standard deviation in a N-S
and E-W directions. As the migration is
more directed NE-SW (and opposite), the
calculated standard deviations N-S and E-
W give a false picture of the real distribu-
tion of the Lapwing population over a cer-
tain period. This is illustrated in Fig. 1,
where the mean coordinates and the stan-
dard deviations N-S and E-W for adult
Lapwings recovered during March are
compared with the more NE-SW, NW-SE
directed standard deviations. The latter
are based on the calculated direction of
migration in the same month. The calcula-
ted standard deviations N-S and E-W
give the impression that the population
is equally distributed in all directions,
whereas the corresponding ones calcula-

ted in NE-SW and NW-SE directions show
the more realistic distribution of the popu-
lation along the migration route, and at
right angles to it, in a certain period.

As the migratory movements of birds
occur over the surface of a globe, it is
necessary to allow for the curvature of the
earth in calculating mean coordinates. For
this purpose the loxodromic formula of Im-
BODEN & IMBODEN (1972) was used. The di-
rection of dispersal in a given period is cal-
culated using a linear regression based on
the actual recovery site coordinates ex-
pressed in a coordinate system, with zero
latitude (the equator) as the x-axis and
zero longitude (Greenwich) as the y-axis.
From these, the equation y = a + bx for
the line of best fit is calculated. From the
values found for a and b, the angle (v)
formed by this line and the x-axis is calcu-
lated, together with the point of intersec-
tion (P) of this line with the x-axis. As
standard deviations in the direction of
dispersal and at right angles to it are
required, all coordinates are transformed
to a new coordinate system with its origin

Country Month of recovery

of recovery | Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. |Total
U.S.S.R. 1 1 - - - 1 - - - - - - 3
Poland - - - - 1 - - - - - - - 1
Finland 2 - ~ - - - - - - - - - 2
Sweden 1 4 1 - - - - - - - - 1 7
Norway - - - - - - - - - - - 1 1
Denmark 23 19 8 3 45 33 29 8 1 - - 10 179
W. Germany 3 - - 1 - - - 1 2 - - - 7
Holland 1 - - - - - - 2 - - - 1 4
Belgium - - - - - - - - 2 - 1 - 3
British Isles - 1 1 - - 4 10 3 20 7 2 49
France 1 - - - - - 2 41 41 21 29 140
Spain 1 - - 1 - - - 2 6 26 20 3 59
Portugal - - - - - - - - - 8 4 - 12
ltaly - - - - - - - - - 1 - - 1
Morocco 2 - - - - - - - 4 3 1 - 10
Algeria - - - - - - - - - 1 - - 1
Total 35 25 10 5 46 35 35 28 59 100 54 47 479

Table 3. Recoveries of 479 Lapwings ringed as chicks in Denmark and recovered after July 31st in the year

after ringing. Controls were omitted from results.
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Fig. 1. Mean coordinates and standard deviations of adult Lapwings recovered during March.

Dotted lines: standard deviations N-S and E-W.

Solid lines: standard deviations in the direction of migration, and at right angles to it.

at P, and rotated such that the x-axis of
the new system is coincident with the re-
gression line (see example, Fig. 2). The
mean coordinate and associated standard
deviations are calculated for this new
system, and drawn on a map of equidis-
tant Mercator projection (Fig. 6).

Although the mean coordinate does not
itself indicate anything specific about
where individual Lapwings are recovered,
it, and in particular the standard devi-
ations, does give an impression of the dis-
persal of the whole population.

For the treatment of the data, a CDC
Cyber datamat was used at RECAU (the
Regional Computing Centre at Aarhus
University). The programmes used were
mainly written in FORTRAN, but a few
were in PASCAL. Separation was carried

out using the SPSS facility (Statistical
Package of Social Science), and some of
the statistical routines used were obtained
from the public library NAGLIB,
(Numerical Algorithm Group Library).
Figures were produced using the graphic
system DISSPLA and the Hewlett-Pack-
ard plotter at RECAU.

\ ,—’\’V”
P
Fig. 2. Transformation of the original coordinate
system {x, y) into a new one {x", y').
The lines K-L and M-N indicate standard deviations.

X
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Geographical and temporal sequence of migration

The monthly distribution of recoveries ac-
cording to country of recovery for the two
age-groups is given in Tables 2 & 3. The
exact recovery sites for the months of
October-April are shown in Figs. 3 & 4.
Fig. 5 shows for each recovery the distance
between ringing-and recovery place (RR-
distance), calculated according to for-
mulae in Kern (1962) and IMBODEN & IMBO-
DEN (1972). The mean coordinates, stan-
dard deviations and mean RR-distance
calculated for each month from October
to April are given in Table 4.

The autumn migration generally begins
in October (Fig. 5). The first foreign
recovery of a juvenile Lapwing is from
Great Britain, on October 13th. An adult
bird was however already recovered on
the 10th, but may have abmigrated (see p.
14). However, for a bird as dependent on
the weather as the Lapwing (SALOMONSEN
1938), annual variation in weather condi-
tions can lead to considerable differences
in the time of departure; in particular the
departure may be delayed and in mild
winters Lapwings may even winter in
Denmark. In both age groups, there is a
tendency for the preferred direction of
migration to be directly west to Britain,
while the SW migration along the conti-
nental coast is less used (Tables 2 & 3,
Figs. 3 & 4). It should however be empha-
sized that differences in shooting intensity
in individual countries can lead to a syste-
matic error in such comparisons (IMBODEN
1974). As the Lapwing is not a game bird
in West Germany and Holland, it is likely
that these countries are under-represented
as regards recoveries during the autumn
migration, and their importance thus
undervalued. It is however noticeable that
the number of recoveries from Belgium,
which has an open season for Lapwings
(Lampio 1974), is also very low (6 recov-
eries in the period December-March).

In November there is still a positive bias
in the number of recoveries from the Bri-
tish Isles, but recoveries from France are
increasing (4 juveniles and 5 adults), and
in both age-groups two recoveries from
northern Spain exist. One juvenile even
reached Morocco (2,700 km) on November
2nd.

Lapwings reach their actual winter quar-
ters during December. The most import-
ant areas are France, the Iberian peninsula,
Morocco, and the British Isles. As alrea-
dy mentioned, some may even winter as
far north as Denmark, especially in mild
winters. For instance, one 5Y%: year old
bird was recovered on December 19th at
the ringing site at Ringkebing fiord, and
three juveniles, all ringed in Sealand, were
recovered on December 28th (55 km from
ringing site), January 12th (at ringing site),
and February 13th (13 km from ringing
site), respectively. The last of these may
possibly have been an early-returning
bird.

There appears to be a tendency towards
a difference in the RR-distance for the two
age-groups during the course of win-
ter, as on average, juveniles have an RR-
distance which is 100-150 km greater than
that of the adults (Fig. 5 & Table 4).

ROSENDAHL & SKOVGARD (1970) have
earlier discussed the extent to which some
Lapwings may winter in the British Isles,
or whether the entire population winters
on the Continent. Taking January and
February together, 17.5% of the adult
birds and 10.5% of juveniles are recovered
from the British Isles. Furthermore, if
causes of recovery are considered (Table
1), it is evident that while shooting ac-
counts for 49.4% of all recoveries from
the British Isles, the corresponding figure
from France and the Iberian peninsula is
70.7% . This means that the probability of
recovery in these last two is greater,
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Fig. 4. Monthly recoveries of adult Lap-
wings during October-April. In April
one further recovery from Finland
(63°20N, 21°90E).
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whereby the importance of the British Isles
as winter quarters is underestimated. It is
quite obvious that a considerable propor-
tion of the Danish Lapwing population,
both juvenile and adult, overwinter in the
British Isles.

The spring migration back to Denmark
begins in late February-early March.
While the autumn migration to winter
quarters lasts for about 22 months, migra-
tion to the breeding grounds takes place
over about 1¥2 months (Fig. 5), and is
more or less completed by the end of
March. The spring migration routes can
be studied only very little from recoveries.
The low number of recoveries from the
British Isles (2 adults in March) and the re-
latively higher number from Holland, Bel-

gium and West Germany (4 juveniles and 5
adults) in March-April indicate that the
Lapwings tend more to follow the conti-
nental coastline back to Denmark.

Recoveries from late winter and spring
indicate that juveniles may start their re-
turn a little later than adults (Fig. 5). How-
ever, the differences are so small that more
recoveries are needed to verify this point
(see also pp. 11-13).

Maps showing the general migration pat-
tern (Fig. 6) are based on the calculated
mean coordinates and standard deviations
(Table 4). They show that in those months
where Lapwings are migrating between
breeding areas and winter quarters, the
area of dispersal is an elongated ellipse
with large standard deviations in the SW-

Juv. Ad.
g 4 % 8 g & .g 8
= = S g = s 3 g
% £ s k] v £ = 7
> & > @
o = = 5 <) 'E & S
g s 3 2| ¢ s 3 2
- - S 5 [ N S = [
2 © c kS o S o o =
Rl . o = < - [0 o i
3} [*] @ ] o o o & o
o Z. = n = Z = n =
km km
8°96E 4°39 8°15E 5°42
October 42 45 35 190
55°20N  1°32 55°27N  1°61
3°42E  7°31 2°50E  6°45
November 21 710 28 694
51°45N  2°67 52°20N  2°76
2°48W  6°56 1°13W  5°34
December 53 1510 59 1403
45°58N  3°55 45°85N  2°15 #
3°38W 4°91 3°02W  3°79
January 60 1721 100 1583
43°51IN  3°01 45°15N  5°01
3°39W  5°52 3°34W  4°18 Tab .M
February 45 1700 | 54 1508 12ble 4. Monthly mean
43°84N  4°22 44°7SN  3°45 coordinates, standard de-
viations (1/100°), and RR-
0°72E  7°31 1°80E 7°64 distance during October-
March 28 1203 47 1025 April
47°19N  1°63 48°96N  2°38 pril.
1o°0eE 4°03 YT * above: S.D. in direction of
© =] =] 058 . .
April 17 18 | 35 380 at right angl
55°22N  1°12 53°89N  2°43 elow: S.D. at right angles
to direction of migration.
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NE facing direction of migration and small
ones at right angles to it (Table 4).
In January-February the Lapwings move
only little, and the standard deviations are
approximately equally large in both direc-
tions, meaning that the dispersal in the
winter months is almost circular in shape.

Fig. 6 gives a reasonable indication of
the tendency described earlier, towards a
westerly-orientated autumn migration
very much occurring over the British Isles,
while the spring migration occurs more di-
rectly in a north-easterly direction. In ad-
dition, temporal differences in the disper-
sal of the birds during the migration are
shown by the maps. It is clear that calcula-
tions of mean values could be more reli-

able for those months where only few re-
coveries are available. A larger number of
recoveries in these months (e.g. April and
November) would reduce the effect on the
mean coordinate of a few greatly deviat-
ing recoveries. For instance, two recov-
eries of adult birds from Morocco in April
greatly influenced the mean coordinate
and standard deviation for this month. A
larger number of recoveries would also
enable a more detailed division of time in-
tervals, and thus better illustrate differ-
ences in time of the main migration.

In order to examine possible differences
in the migration and winter quarters of the
juvenile and adult population, non-para-
metrical tests were used. As recoveries

km
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2400+
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800

400 -

Juv.

km

3200
2600 ° °

s}
2400 cé?’gé ome® P

Fig. 5. RR-distance in
relation to date of re-
covery of Lapwings.
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cannot be assumed to originate from a
geographically normally distributed popu-
lation, simpler parametric tests such as the
t-test and F-test cannot be used.

Each age-group was further divided into
four groups according to the RR-distance
(< 100 km, 101-500 km, 501-1,000 km,
and > 1,000 km), for the months October-
March. A X?-test showed no significant
difference in the distribution of the two
age-groups {p > 0.05).

However, although the RR-distances
were not significantly different in the two
groups, there may well be differences in
their whereabouts, as the direction may be
different.

Using the Kolmogorov-Smirnov two-
sample test (SIEGEL 1956), no significant
difference (p > 0.05) was found between
the two age-groups in a comparison of the
monthly latitude and longitude coordi-
nates of recoveries. This was not in any
case expected, following a direct compari-
son of the two maps in Fig. 6.

From the data then, it can be concluded
that there are no significant differences in
the migration patterns of juvenile and
adult Lapwings. It should however be
borne in mind that for some months of the
year only relatively few recoveries exist,
and thus further recoveries may lead to an
alteration of this conclusion.

Migratory movements in summer

Movements of Lapwings during the sum-
mer have often been described, e.g. Schiz
(1932), Daanjge (1935), Purzic (1938),
Kraak et al. (1940), Kromp (1946), Lack
(1962), NIETHAMMER (1970), Beser (1972)
and SALOMONSEN (1972). Terms such as in-
terim movements (Zwischenzug), early
summer migration (Frithwegzug), moult
migration and juvenile migration have all
been used; however there is some con-
fusion as regards the definition of these
different phenomena (e.g. see Purzi; 1938
and vON SCHWEPPENBURG 1942). As different
authors apparently often used the above
terms as synonyms, and it is not possible
to distinguish different types of migration
from individual recoveries, the term sum-
mer migraticn will be used in this account.

SALOMONSEN (1946 & 1972) states that it
is common for juvenile Lapwings to mi-
grate in a southerly direction, as early as
May, June and July. In order to verify this
statement, juveniles recovered before Au-
gust Ist in the year of ringing have been

Fig. 6. Monthly mean coordinates and standard de-
viations of recoveries of Danish Lapwings during
October-April.

analysed. Out of 84 recoveries in this cat-
egory 70 (83%) have been found at the
ringing site, another 13 (3 from June and
10 from July) were recovered between 2
and 20 km from the ringing site, and the
last one was found on July 2nd on a
fishing-boat in the North Sea, 370 km
from the ringing site (Table 5). From this
information, no indications of a juvenile
migration can be concluded. From ringing
data it is known that the number of 1-2
week-old chicks in Denmark reaches a
peak around June 1st (Bak & ErTrUP, in
prep.). Therefore the majority is not fully-
fledged until July, and thus a juvenile mi-
gration cannot occur until after this time.

During July-September, 196 juvenile
Lapwings were recovered (Table 2). How-
ever, of the recoveries from July, 5 were
from the year following ringing, due to the
age-grouping system chosen. Of the re-

RR-distance km 0-1 2-5 6-10 11-20 370

No. recovered 70 2 6 5 1

Table 5. RR-distance of 84 Lapwings ringed as chicks
and recovered during May-July in year of ringing.

13
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Juv. Ad.

RR-distance Jul. Aug. Sep. Total Jul. Aug. Sep. Total

km No. No. No. No. % No. No. No. No. %
0 25 54 20 99 52 2 21 14 37 43
1-10 6 14 1 21 11 - 6 9 15 17
11-20 4 20 7 31 16 - 7 2 9 10
21-100 - 14 14 28 15 1 8 7 16 19
> 100 1 7 4 12 & 4 3 9 10
Total 36 109 46 191 100 5 46 35 86 99

Table 6. RR-distance of juvenile and adult Lapwings recovered during July-September.

maining 191, 120 (63%) were recovered
less than 10 km from the ringing site, and
only in 12 cases (6 %) was the RR-distance
more than 100 km (Table 6). The predomi-
nant migration routes for these 12 birds
were in southerly and westerly directions,
indicating that the juvenile migration can
be considered as a forerunner of the actual
migration.

Comparison with adult Lapwings from
the same period (Table 6) shows that 52
(60%) are recovered less than 10 km from
the ringing site, while only 9 (10%) have
an RR-distance of more than 100 km;
however some of the latter are probably
abmigrated birds (see p. 14). A X2-test also
suggests there is no significant difference
(p > 0.05) in the RR-distance of the two
age-groups, indicating that summer mi-
gration in the Danish Lapwing population

is neither a distinct juvenile nor adult phe-
nomenon, but occurs in both age-groups.

Although perhaps only a small propor-
tion of the population takes part in this
migration, the term “early summer migra-
tion” (Frihwegzug) (Putzic 1938) is be-
lieved to be the best one for this phenom-
enon, whether it concerns a moult migra-
tion, or whether it is a dispersal mech-
anism to avoid food competition.

However, from the present recoveries
alone it is difficult to show more large-
scale movements during summer, but this
may possibly more be due to an insuffi-
ciency of recoveries rather than to the real
situation. Lack (1962) has for instance
shown, from radar observations and field
studies, that migratory activity in Lap-
wings across the North Sea takes place in
summer.

Homing and abmigration

Migratory birds generally return to their
place of birth to breed (Epetstam & OsTER-
LOF 1969). For the Woodcock (Scolopax
rusticola), ALEXANDER (1946) found that
about 88% of the British population re-
turned to the place of birth, and SoIKkELl
(1970) found that all Dunlin (Calidris alpi-
na) from a study area in Finland returned
to the place of birth.

Lapwings, however, show less attach-
ment to a particular place. Of 135 Danish
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chicks ringed and all recovered during
April-July in subsequent years, 73 (54%)
were found less than 10 km from the rin-
ging site, and 62 % of the birds were recov-
ered inside 20 km from the ringing site
(Table 7). Lapwings in Denmark appear
less attached to their place of birth than
those in Norway, where GRIMELAND (1966)
found 68% less than 10 km from the ring-
ing site, and those in Holland, where
Kraak et al. (1940) found 72% . IMBODEN
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period April-July, is shown. Furthermore,

E:dlsmnce J;;Z Qg Tl\?(tfl another 3 recoveries from March, 1 from

August and 1 from September are in-
0-1 28 36 64 cluded, as they were found in areas north
z:?o ; ]5 i and east of Denmark, and should thus be
11-20 s 6 1 considered as abmigrated birds. Of the re-
21-50 3 9 12 coveries from April, 3 from West Germa-
51-200 4 11 15 ny and 1 from Holland may derive from
201-500 3 6 9 birds still on spring migration. It is seen
5;)1]-2)280 g f; g that Lapwings from Denmark in particu-

lar find new breeding areas along migra-
Total 50 85 135 tion routes and in winter quarters, but
also in areas north and east of Denmark.
Table 7. RR-distance of 135 Lapwings (including 22 The limits are represented by 2 birds from
controls) ringed as chicks in Denmark and recovered
during April-July the following years. Juveniles were
recovered in calendar year after ringing, adults in the
next and subsequent years. °§

(1974), who set a limit of 20 km for place
attachment, found that about 70% of the &
European Lapwings returned to the place

of birth. . .

Some Lapwings are recovered in sum- & éb
mer far from their place of birth (Table 7).
Such birds are considered to have abmi- %
grated, even although it is naturally not
possible for an individual recovery to de- ¢
cide whether that particular bird bred in
the new area or was only resting there ¢
temporarily (oversummering juvenile, _
bird on summer migration, etc.). In Fig. 7, ®;
the place of recovery of 34 birds ringed in Fig. 7. Geographical distribution of 34 Lapwings
Denmark as chicks and recovered abroad  jinged as chicks in Denmark and recovered abroad,
in subsequent years during the breeding  during April-July.

o o

"w 5w O LE e BE 2E BE XE BE 4E

Country Month of recovery
of recovery  Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Total

U.S.S.R. - - - 1 1 2 - 1 - - - - 5
Finland - 1 - 1 10 17 7 3 - - - - 39
Sweden - 2 4 5 41 33 22 9 5 - - - 121
Norway 3 1 1 3 20 10 10 7 1 - 1 3 60
W. Germany 3 1 1 1 3 2 1 - - 1 - - 13
Holland 1 - - - 1 3 - - - - - - 5
British Isles 1 - 1 - - - - - - - - 3

Total 8 6 6 12 76 67 40 20 6 1 1 3 246

Table 8. Recoveries of 246 Lapwings ringed as chicks abroad and later recovered in Denmark.
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Morocco, 2 and 11 years old, recovered
approximately 2,700 km south-west of the
ringing site, and 2 from the U.S.S.R., 2
and 3 years old, recovered 1,800 and 1,400
km respectively east of Denmark. Of
special interest is a recovery of a 10-month
old Lapwing from Italy in May. This bird
was found outside the flyways normally
followed by the Danish population.

On the other hand, Lapwings from
other populations also abmigrate to Den-
mark, as indicated by ringing recoveries
(Table 8). Of these, 32 are from the breed-
ing period of April-July, 5 from the year of
ringing and 27 from subsequent years. It is
interesting to see that the geographical dis-
tribution of the ringing areas of the latter
27 recoveries (Fig. 8), shows the same pat-
tern as that found in abmigrated Lapwings
from Denmark. In particular, it is birds
annually passing Denmark on migration
which settle here. But in addition, Lap-
wings from Great Britain, Holland and
West Germany settle in Denmark. Fur-
thermore, it is possible that some of the
Lapwings recovered during August-
March have bred in Denmark, but this
cannot be proved.

The intermixing which occurs in the
winter quarters and the subsequent ab-

migration of the different populations
provides a lasting gene flow, which in
spite of the wide Palaearctic distribution
of the Lapwing, prevents any tendency to-
wards a subspecific differentiation (MeaD
et al. 1968).

z
%n
8

2.
o

B5E

o s

Q . .
s°w o s°E fod:d 20°€ 23

Fig. 8. Site of ringing of 27 Lapwings ringed as chicks
abroad, and subsequently recovered in Denmark
during April-July.

Mortality

First-year mortality was calculated from
recoveries of Lapwings found between
August 1st and March 31st in the first year
of life. Recoveries occurring prior to
August 1Ist in the year of ringing were
excluded due to lack of knowledge of the
probability of recovery of non-fledged
individuals. During the period August
1st-March 31st, 404 juvenile birds were re-
covered (Table 9). Excluding the 84 recov-
eries occurring prior to August 1st, the 404
recoveries comprise 43.9% of the total
number of recoveries. GLutz et al. (1975)
found for the same period a mortality rate

16

of 39.7% for the European population as a
whole.

The mean annual mortality for adult
Lapwings is presumed to be the same for

Period of recovery Total
Between ringing and August 1, the same year 84
August 1-December 31 in year of ringing 271
January 1-March 31 in year after ringing 133
After March 31 in year after ringing 517
Total 1005

Table 9. Recoveries of Lapwings ringed as chicks ar-
ranged into four age-classes.
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Age- No. Age- No.

class recovered class recovered
1 241 10 4
2 135 11 4
3 81 12 4
4 61 13 3
5 46 14 1
6 24 23 1
7 28 24 1
8 9
9 7 Total 650

Table 10. Recoveries of Lapwings arranged in age-
classes according to calendar year.

all age-classes, as a X2-test revealed no
significant difference (p > 0.05) in the ob-
served and expected distribution of the re-
coveries, divided into age-classes accord-
ing to calendar year (Table 10). BOTKIN &
MiLLER (1974) emphasize however that an
assumption of constant adult mortality
rate is not always correct. Analyses have
shown that species with low annual morta-
lity calculated according to the methods of
Lack (1951) and Harpbane (1953 & 1955)
reach an unrealistically high age. The fact
that this problem has not been evident un-
til now is mainly due to calculations of
mortality being applied to species with a
rapid population turnover. In such
species, the increased mortality with age is
not recorded. Using the methods just men-
tioned, the mean annual mortality is cal-
culated as33.2 = 1.1%.

Guutzet al. (1975) state the adult morta-
lity of the European population as being
32.2%, without finding significant dif-
ferences in the populations of different
countries. Kraak et al. (1940) calculated
mortality for Lapwings in Holland to be
40 + 2%. This result is however not di-
rectly comparable with the value calcu-
lated here, as a different and less refined
method of calculation was employed.
HaLpane (1955) found an annual adult
mortality in British Lapwings of 34.4 =+
1.06% , which is not significantly different

from that in the Danish population (p >
0.05). This seems surprising, as migratory
populations generally show greater mor-
tality than sedentary ones. MURTON (1971)
states that the difference in mortality be-
tween Lapwings in Britain and Holland is
due to the very fact that Lapwings in Brit-
ain are sedentary, while those in Holland
are migratory. The same conclusion is
reached by Crausacer (1974) in a study of
Woodcock. The present study can thus
not support this assumption, but it is poss-
ible that other, more complex factors may
influence.

From the calculated mortalities and ac-
cording to Lack (1954) and Foc (1964) the
mean life expectancy for juvenile Lap-
wings is calculated to approximately 2
years 1 month, while adults can expect to
survive 2 years 6 months.

As a point of interest, the present ma-
terial contained records of 3 Lapwings
more than 20 years old. Two were ringed
in Denmark as chicks (May 21st 1948 and
May 21st 1940) and recovered at ages of 22
years 8 months and 24 years 7 months
respectively (January 20th 1971 and De-
cember 13th 1964). These exceed earlier
maximum ages given by Rypzewskr (1978)
of just over 23 years 2 months. The record
however belongs to a Lapwing ringed in
Holland on March 20th 1939. At the time
of ringing it was more than 6 months old,
and was thus at least 25 years old, when
recovered on September 9th 1963 in West
Jutland.

If the Danish Lapwing population is to
be maintained at a stable level, the number
of adults which die in a year must be bal-
anced by the number of juveniles which
survive until the next breeding season. It is
supposed that emigration and immigration
are of a similar order, and thus have no
influence in this connection. It is further-
more stated that Lapwings are mature in
their first breeding season. Calculations of
the mortality rate indicate that of 100
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adults birds, 33 die before the next season.
These must therefore be replaced by a si-
milar number of juveniles. Since the first-
year mortality rate is 43.9%, this means
that 100 adults must produce 59 fledglings
alive on August 1st. This corresponds to.a
ratio of 1.18 juveniles per pair starting the
breeding season.

Studies of the breeding success under-
taken at different habitats in Denmark
during 1978-79 (Bak & ETTRUP, in prep.).
show that the production of 1.18 juveniles
per breeding pair is not unrealistic. For in-
stance, in an area comprised of arable land
and fields which supported a rather low
density of pairs, a minimum production of
0.57 juveniles per pair was found, whilst
the production in wet coastal grassland
which supported the most dense popula-
tions was calculated to be at minimum
1.24 juveniles per pair.

On the basis of the mortality figures
given by GLUTZ et al. (1975), a similar ju-
venile production necessary to sustain the
total European population is calculated to
be 1.07 juveniles per pair present at the
start of the breeding season. Lack (1943)
found for the British Lapwing population
that 1.06 juveniles must be produced per
pair.

Dansk Resumé

Danske vibers (Vanellus vanellus)
treekforhold og dedelighed

Til brug for en analyse af danske vibers traek- og om-
szetningsforhold er der indsamlet 1085 genmeldinger
af fugle maerket som unger i drene 1920-78 (Tabel 1).
Genmeldingsprocenten er beregnet til 4,7.

Materialet er opdelt i juvenile, der omfatter fugle
genmeldt inden 1. august aret efter maerkningen, og
adulte, der bestar af fugle genmeldt senere end 31. juli
aret efter meerkningen. Juvenilgruppen kan med den-
ne opdeling indeholde individer, som ifolge sedvan-
lig definition ikke lngere er juvenile.

Til bearbejdning af de indsamlede data er anvendt
EDB, hvorved det er muligt pa kort tid at fremstille
dels plotkort, som viser de enkelte genmeldingers ge-
ografiske fordeling, dels oversigtskort, der ved gen-
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nemsnitskoordinater og standardafvigelser viser po-
pulationens hovedudbredelse i bestemte tidsrum.
Sidstnaevnte udarbejdes ved ud fra koordinaterne for
en periodes genmeldinger forst at beregne disses re-
gressionslinie. Den kan i treekperioden tages som ud-
tryk for populationens bevagelsesretning. Dernzst
drejes og forskydes det traditionelle, geografiske ko-
ordinationssystem, hvor x-aksen er @kvator og y-
aksen 0°-leengde (Greenwich). Herved fores x-aksen
over i regressionslinien, og standardafvigelserne i
dennes retning og vinkelret herpa udregnes i det nye
koordinatsystem (Fig. 2). Disse beregninger foretages
uafhangigt fra periode til periode. Anvendelsen af
denne metode illustrerer vibepopulationens udbre-
delse bedre, end hvis tilsvarende beregninger foreta-
ges i det oprindelige koordinatsystem (Fig. 1).

Den geografiske fordeling af genmeldingerne frem-
gar af Tabel 2 og 3, mens Fig. 3 og 4 viser de eksakte
genmeldingssteder i perioden oktober-april.

Efterarstrackket, der indledes midt i oktober, forlo-
ber fortrinsvis over Storbritannien. Vinterkvarterer-
ne, der strakker sig fra Storbritannien til den Iberiske
Halve og Nordafrika, nas i lebet af december (Fig. 5).
Enkelte viber forbliver i milde vintre i Danmark. Der
er en tendens til, at de juvenile treekker lengere sydpa
end de adulte fugle, idet RR-afstanden (afstanden
mellem markningssted og genmeldingssted) i gen-
nemsnit er 100-150 km sterre hos de juvenile. Forars-
trackket starter sidst i februar - begyndelsen af marts,
og i lobet af april er viberne tilbage pa yngle-
pladserne.

Oversigtskortene (Fig. 6) viser, at der ved savel
efterars- som forarstraekket er en stor standardafvi-
gelse i traekretningen, og lille vinkelret pa denne. Af-
vigelserne bliver mere ens i begge retninger, nir fug-
lene har naet vinterkvartererne. Det vestorienterede
efterarstraek og det mere ostligt forlobende forars-
traek ses ligeledes.

Underspgelse af traekaktiviteten i sommerperioden
viser, at traekket af juvenile endnu ikke er begyndt
ved udgangen af juli, idet ca. 99% endnu befinder sig
inden for en afstand af 20 km fra markningsstedet
(Tabel 5). Med udgangen af september er flere pabe-
gyndt vandringen, og ca. 6% findes nu mere end 100
km fra markningsstedet (Tabel 6). Fordelingen af
genmeldte adulte viber afviger ikke signifikant fra de
juveniles fordeling. Sommertrazkket er saledes ikke
kun et fzenomen, der forekommer blandt juvenile,
men ma betragtes som et tidligt borttraek, hvorisavel
juvenile som adulte deltager.

I den danske vibepopulation vender 62 % tilbage til
klekningsomradet for at yngle inden for 20 km fra
meerkningsstedet (Tabel 7). Det er en mindre andel,
end der er pavist hos norske og hollandske viber .

Nogle danske viber udvandrer til andre lande (Fig.
7). Genmeldingerne viser, at det fortrinsvis er til lan-
de, som bespges i vinterhalvaret. Men ogsa til lande,
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der ligger uden for trekruterne (nord og @st for Dan-
mark) sker der en udvandring. Tilsvarende indvan-
drer ogsa udenlandske viber til Danmark. Blandt 246
viber market i udlandet som unger og genmeldt i
Danmark er saledes de 27 fra yngleperioden april-juli
(Tabel 8 og Fig. 8).

Forstearsdodeligheden i perioden 1. august-31.
marts er beregnet til 43,9%, og den forventede yder-
ligere levetid til 2 4r 1 maned. Den gennemsnitlige ar-
lige dodelighed for adulte viber er beregnet til 33,2 +
1,1% og den forventede yderligere levetid til 2 ar 6
maneder. Den adulte dedelighed afviger ikke fra,
hvad der er fundet i andre europziske bestande. Vi-
ber kan na en betydelig alder, og de to zldste i det
foreliggende materiale blev henholdsvis 22 ar 8 ma-
neder og 24 ar 7 maneder. Rekorden har imidlertid en
hollandsk maerket vibe, der ved sin ded var mindst
25 ar.

Safremt der skal vaere balance i den danske vibebe-
stand, skal hvert par, der pabegynder ynglesasonen,
i gennemsnit producere 1,18 flyvedygtig unge. Dette
er heller ikke urealistisk, idet der pa de bedre danske
strandenge er registreret en produktion pa mindst
1,24 unge pr. par.

Pesrome Ha PYCCKOM $3bIKE

YCi0BHs. MHUIPaLMK ¥ CMEPTHOCTh AATCKMX YMOHMCOB
(Vanellus vanellus)

Ina awanusa ycnosufi Murpaius u  ofGopora
yubucos 6uuto  cobpano 1085 coobuwenuit o
BCTpeYax NTHIL, TOMEYEHHbIX GyAyuu TTEHLamyu B
nepuoge ¢ 1920 no 1978 r. (Tabn. I). Berunucnen-
HBI IPOLEHT BO3BPATOB - 4,7%.

Marepuan moppasgesieH Ha MONONbIX, BKIIIOYa-
JOLIMX NITHL, O KOTOPBIX NOJYUYEHb! COOOLIEHUS JO
1 aBrycra ropma nocliie MX TOMETKH, M B3POCIbIX,
BKIIOUYAIOMX ITHL, O KOTODPbIX BO3BpaThl
nmatipoBaHbi nospHee 31 mona  roma  mocne
noMerkd. [Ipn TakoM moppasjelieHMd rpynna
MOJIOHBIX MOXKET COflepKaTb 0cobei, 0 0ObIYHOMY
NOAPA3ENEHHIO YKE HE CUUTAIOIHMXCA MOONBIMH.

IIng o6paboTKu cOOpaHHBIX HAHHBIX [pUME-
dsutace DBM, uro nosponseT ObICTPOE H3ro-
TOBJIEHME KaK KapT ¢ HaHECEHHbIM reorpagude-
CKHM pacnpefesieHHeM OTHEJbHBIX BO3BPATOB, TaK
# OO30pHBIX KapT, MpH MOMOWM  CPENHHX
KOODHMHAT ¥ CTAaHAAPTHBIX OTKIOHEHMH [O-
Ka3bIBAlOUMX OCHOBHOE DAaCNpefeNieHHe IOmyJs-
UMM B OmnpeneNeHHpIx nepuopax. [Ilocnemnue
pa3pabarhiBaloTCsl, M3 KOOPAMHAT BO3BPATOB HaH-
HOTO TNepHola CHavala BBIYHCIASSA MX JHHHUIO
perpeccuy. B nepuopie nepenera €€ MOXHO CUMTATh
yKa3aHHeM O HaNlpaBJIeHHH MePeNBHXXEHNs TOMyJist-
uuy. 3areM TPajMIMOHHYIO reorpau4ecKkyio CH-
CcTeMy KOOpIMHAT, OChEO X KOTOpOM CIYXKHT
3KBaTOp, a OChIO y — HyneBoH mepumuan (I'pu-
HMYa), MOBOPAYMBAIOT U CHBMIarOT. DTHM OChb X
TIEPEHOCKHTCSl Ha JIMHUIO PErpeccHd, H CTaHHha-
PTHBIE OTKIOHEHHS B €€ HanpaBJ/ieHHH ¥ NepIeHIH-
KYISPHO K HeH BBIYMCISIOTCHA IO OTHOIUEHHIO K

HOBOM CHCTEME KOOpAMHATHBIX ocelt (dur. 2). ITu
BBIYMCJIEHUS HE3aBHCHMO OJHO OT APYroro npous-
BofsTcs C mepuoma Ha Apyro#i. IlpumeHenuem
aToro cmocofa pacnpoCTpaHEHHE —NOMYNsUMH
YUOUCOB MIIJIIOCTPUPYETCS JIydllle, YeM COOTBET-
CTBYIOIIUMH BBIYMCIICHHSIMH B TIEPBOHAYAJIbHOM
cucreme KoopnuHat (dur. I).
Teorpacuyeckoe  paclpefieicHue  BO3BPATOB
noxasano B Ta6u. 2 u 3, a pur. 3 1 4 nokasbIBAIOT
TOYHOE DACIIOJIOKEHHE MECT, U3 KOTOPBIX NOJy-
YeHbI BO3BPATHI B NMEPHONE C OKTAODS MO anpesb.
OceHnuil nepener, HAUNHAIOUWMACT B CepefuHe
OKTsGps, B 00llleM NPOXOAMT vepe3 BemnxoOpu-
Tanuio. Ha MecTa 3MMOBKY, PaclpOCTPaHEHHbIE OT
Benuko6puranuu o [Mupeneiickoro INojyoctposa
u CepepHoit Adpuky, NTHUBI NpubLIBAOT B
Teyenue nexabps (dur. 5). HemHorue 4ubuchl B
MArkue 3umbl ocraworcad B [lanuu. 3ameyaercs
TEHNECHIHMS K TOMY, HUTO MOIO[bie MUTPUPYIOT
maibiie Ha Or, YeM B3pOCHbie NTHIBI, TaK Kak
paccrosiine RR (0T Mecra MOMETKM 0 MecTa, U3
KOTOPOro MOJIYYeH BO3BPAT) Y MOJIONBIX B O0LIEM
ga 100-150 kM manblue. BecenHu# nepener Hauu-
HaeTcs B KOHUe (eBpans — Hayalle Mapra, U B
TeueHue anpesis YHOHCh BO3BPALAIOTCS K MECTaM
FHE3XOBAHUS.

O6sopuble Kaprsl (¢ur. 6) NOKa3bIBAKOT, UTO
KaK NP OCEHHEM, TaK M MpH BECEHHEM MepesieTax
CTaHNapTHOE OTKJIOHEHHME B HalpaBJieHHU nepene-
Ta 3HAYMTENILHO, @ B MEPNEHAMKYJIADHOM K HEMY
HampasieHuyt Hesesuko. OTtkioHeHust B ofoux
HarpasJIcHHsIX CTAHOBSTCA Gojiee PaBHbIMU KOTrAa
NTHLb! NpubbLIM B MeCTHOCTH 3uMOBKH. [lokasa-
Hbl TAKXKe OPUEHTUPOBAHHBIA Ha 3anaj OCEHHUH, 1
NPOXOMSILIAN BOCTOUHEE €r0 BECEHHUI nepelieThl.

HccnenoBanus niepeleTHOH JEATENBHOCTH  BO
BpeMst JIETHErO NepHoia MOKasbIBaKT, YTO nepe-
JIET MONOMBIX B KOHLE MIONS €lle He HAyalcs, Tak
Kak npuba. 99% u3 HUX elle HaxXONATCH Ha pac-
cTosHUY He pasbliie yeM 20 KM OT MeCTa MOMETKH
(Ta6n. 5). [Ho «xouua cedtsabps  Gonee
3HAYATEBHOE YHCIO WX Hayalo MHUIpauHio, M
npubn. 6% Tenephb BeTpedaloTca fanbine dem 100
kM oT Mecra noMeTky (Tabn. 6). Pacnpenenenne
B3POC/IbBIX YMOHCOB, O KOTOPbIX NOMy4€HbI BO3Bpa-
Tbl, TOJLKO HE3HAUWTENILHO OTJIMYaeTcs OT pa-
cnpenenenus Monofbix. CleoBaTENbHO, JETHHI
fepeieT CHENYET PaccMaTPUBaTh HE Kak sIBJICHHME,
ocoBeHHOE [T MOJIOHbIX, a KaK paHHUH OTJET ¢
y4acTHeM KaK MOJIOABIX, TaK ¥ B3DOCHbIX.

W3 parckoit nonynsuuy yubucoB 62% BO3Bpa-
HIAlOTCA B MECTHOCTb BBIBONKM U THE3NYIOT HE
nanbire yeM 20 km ot Mecta nomerku (Taba. 7).
Dra fnoss MeHbllte 0GHApPYXXEHHOH Y HOPBEXCKHX H
FONIAHACKUX YUOHCOB.

Hexortopble naTckue 4YHUOGHCHI 3MMIPHDPYIOT B
apyrue crpasl (ur. 7). Bo3spathl MOKa3bIBAIOT,
YTO 3TO [IABHBIM 06Pa30M Te-3Ke CTPaHbl, KOTOpEIE
OHM NOCEWalOT B 3uMHeM mnonyrofnu. OpmHako,
NPOUCXONMT TaKXe IMUTPaLHUs B CTPaHbl, Pacnono-
XeHble BHe myTell nepenera (K ceBepy M K BOCTOKY
or [anuu). COOTBETCTBEHHO ¢ 3TMM B J[lanuio
HMMUTPHPYIOT M WMHOCTpaHHble 4nbucei. M3 246
yuOUCOB, NMOMEYEHHBbIX OyAy4M NTEHLAMM 3arpa-
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HHlle#, ¥ O KOTOPBbIX MOJy4YEeHbl COOOLIEHHS O
scrpeyax B Jlanuu, mmetorcs 27 W3 nepuona
BBIBOIKHK C anpenst no uronb (Tabn. 8 u dur. 8).

[MepBoronxasi cMepTHOCTH 3a nepuoxn ¢ I aBrycra
no 31 mapra no BeiuMciaeHu:o cocrapisieT 43,9%,
a OXupaeMas MNPONOJIKHTENLHOCT [NajbHEHIedH
sku3Hy 2 1. 1 Mecan. CpenHss rogosasi CMEPTHOCTh
B3pOCHbIX YMOGHUCOB MO BBLIYMCIEHHIO COCTaBNSET
33,2 + LI%, a oxupaeMas TPOROIKUTENBHOCTD
nanbHeite xu3Hu 2 r. 6 mecaues. CMEPTHOCTh
B3POCIbIX HE OTIMYALTCA OT KOHCTAaTUPOBAHHON Y
AOpyrux esponedckux nonynsuui. Yubucel moryr
HOCTHYD 3HAUUTEIILHOH CTapOCTH: OBYM
crapefliuM ocoBsIM B MMEIOLLIEMCST B PACTIOPSKEHHH
Mmarepuane ObUIO COOTBETCTBEHHO 22 roga 8§
MecsiieB ¥ 24 ropa 7 mecsiueB. OpgHaKo, peKopR
mepkur  umbuc, mnomedyeHHml B [onnmannum,
KOTOpOMY TIIpH €ro cMeptu ObUIO MO MEHBIIEH
Mepe 25 JeT.

[ns nopnepxanus GanaHca RaTCKOR MONYJALMK
yubUCOB, Kaxjgas rnapa, HauuHalouas Ce30H
FHE3[OBAHMS, JOJKHA BbIPACTHTD CPEIHHM YHCIOM
I,I8 cnocoGHoro neraTh MNTEHUA. DTO BIOJHE
PEANMCTHYHO, TaK KaK Ha JYYLUHX W3 NPUOPEKHBIX
nyrop JlaHuu  3aperucTpupoBaHa NPORYKUHS,
coorBeTcTBYIOWAs 1,24 nreHyam Ha napy.
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