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ABSTRACT

According to standardized bird trapping for banding purposes the population trends of Wrynecks (Jynx torquilla
Linnaeus, 1758), Lesser Whitethroats (Sylvia curruca Linnaeus, 1758), Tree Pipits (Anthus trivialis Linnaeus,
1758), and Red-backed Shrikes (Lanius collurio Linnaeus, 1758) over 45 years in the Courish Spit, Eastern Baltic,
indicate two periods, an initial population growth and a subsequent significant decline. All results, including the
already published data on the Barred Warblers, indicate that 5 species of long-distance trans-Saharan migrants
experienced a significant decline in numbers since the mid-1970s. Ringing protocol included determination of age
and taking biometric measurements, the wing length as a proxy of structural size, and body mass. During the peri-
od of population decline, neither wing length, nor body mass of birds changed. None of the indicators of population
productivity (clutch size, average brood size, breeding success) did not change, either. Presumably this may mean
that the reasons for the population decline of the species are related to factors affecting birds on migration route
or in wintering areas, and not on their breeding grounds. It is known that in catastrophic droughts on the African
continent, the quality of habitats deteriorates, and competition for food leads to an increase in the mortality rate
of wintering birds.
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PE3IOME

ITo ;aHHBIM CTaHZAPTHOIO OTJIOBA IITHI] B IIeJsX KoJblleBaHu A Ha Kypuickoii koce B BocTounoii Ilpubantuke
TEHAEHIIUU M3MEHEHUsl YMCJIEHHOCTH Homyasuuil Beprumeliku (Jynx torquilla Linnaeus, 1758), ciaBku-
saBupymku (Sylvia curruca Linnaeus, 1758), necHoro koubKa (Anthus trivialis Linnaeus, 1758) u copokoiyra-
xynana (Lanius collurio Linnaeus, 1758) 3a 45 jieT CBUAETENbCTBYIOT O IBYX IIEPUOJAX: IEPBOHAYAIBHOM IO~
MYJSIUOHHOM POCTE U TIOCJIEYIOIEM JOCTOBEPHOM criajie. Bce pe3ysibraThl, BKIOYAS YIKe Oy OIMKOBAHHbIE
IaHHbIE 0 ICTPEOUHOIN CllaBKe, YKa3bIBAIOT HA TO, 4TO ¢ cepearHbl 1970-X TO0B YUCIEHHOCTD MOMYJISAIIUN
5 BUIOB IAJIPHUX TPAHC-CAXaPCKUX MUTPAHTOB 3HAYMTEIHHO COKPATHUIACH. BCe MTHUIBI IPU KOJIBIIEBAHII
[I0JIBEPTaJINCh U3MEPEHNIO KPBLJIA ¥ B3BENINBAHUIO. B Iepros CHUXeHUsI YUCTIeHHOCTY HY AJIVHA KPBLJIA, HU
Macca TeJja ITUI UCCIeJOBAaHHbIX MOMYJISIIuil He u3MeHuIuch. Hu oxuH u3 nmokasareseil IpOAYKTUBHOCTH
monyssuy (pasMmep KJIaJKY, CPELHII pa3Mep BbIBOJKA, YCIIEIMHOCTh PAa3MHOKEHNST) TAKKe He M3MEHUJICS.
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HpeI[HO]IO}KI/ITeJII)HO 9TO MOJKET O3HA4YaTh, YTO IIPUYUHBI IIOMYJIAIIUOHHOTO CIlafa MOTYT OTHOCUTBLCA K (baK-
TOpaM, BIUAIONIUM Ha IITUI] B MECTaX 3UMOBKHY UJIX HAa MUTPAIITMOHHOTO ITyTH, 2 HE HA MECTAaX THE3JOBAHUA.
Hawub6onee BepOHTHOﬁ HpPI‘{PIHOﬁ IpeACTaBJIACTCA BIUAHNE UBMEHEHUA KJIUMATUIECKUX (I)B.KTOPOB, IIpUBO-
AANIUX K 3aCyXaM Ha a(pr/IKaHCKOM KOHTHUHEHTE, B TEX 06JIaCT51X, rae 3uMyIoT O6CY}KI[&€MI)I€ BUBI IITHUII.
I/ISBGCTHO, 4YTO Ipu KaTaCTpO(l)I/I‘IeCKI/IX 3aCyXaX Ha a(pr/IKaHCKOM KOHTHUHEHTE YXyANIA€TCA Ka4€CTBO MECTO-
O6HTaHHﬁ, a KOHKYDPEHIIUA 3a MUY IPUBOAUT K YBEJIMYCHUIO CMEPTHOCTHU 3UMYIOITUX IITHUII.

KaroueBbie ci0Ba: cOCTOsSIHUE Tesa, 3acyxa B AbpHKe, MOMYISIIUOHHBIN Ccllaj], cJaBKa-3aBUPYIIKA, JECHOM

KOHEK, COPOKOITY T-KYJIaH, BEPTHIIeiika

INTRODUCTION

Since the last century’s fundamental contribu-
tions to population studies, especially by Lack (1954,
1966) and others, many publications have discussed
research into population dynamics, both in animals
in general but more specifically in birds. The analy-
sis of population, in its turn, is based on the data on
numbers and how they fluctuate. Identification of
environmental factors that determine population
size in natural habitats is one of the tasks of animal
population ecology. Population size fluctuates due to
changes in environmental conditions or to changes in
the density of the population itself (Berryman 2004).
A poorly studied aspect of population research is
the possibility to forecast the population condition
on the basis of parameters including morphological
changes during the periods of different population
trends. Body condition, e.g. size and mass can inform
demographic and ecological inferences. Although
still small in number, there are articles on this topic
for both mammals and birds (Pavlova and Vysotsky
1989; Calkins et al. 1998; Laidre et al. 2006). The
methods for diagnosing causes of declines in bird
numbers use of comparisons between time periods
with different trends. It is necessary to compare body
condition during different periods in the life of popu-
lation, i.e. when numbers are stable or increasing, and
when the numbers are decreasing (Green 1999).

Many population studies have been conducted on
birds. Apart from annual fluctuations in population
size, there long-term declines or increases in numbers,
as well as periodic fluctuations with different ampli-
tudes occur (Newton 2003, 2008). One of the many
ways to account for avian population numbers is
the standardized annual trapping. The effectiveness
of long-term trapping is increased when biometric
data is collected following standardized protocols.
It provides valuable information on body condition,
fuel stores and structural size. These indicators may

be compared between different periods of the life
of populations, i.e. during population growth and
decline. Such research was conducted in the Eastern
Baltic of Barred Warbler (Sylvia nisoria) population,
whose numbers after a period of some growth began
to decline catastrophically (Payevsky et al. 2003).
Afterwards, in addition to Barred Warblers, similar
population changes were also found in the Eastern
Baltic populations of 4 other species of long-distance
trans-Saharan migrants. Increases in trapping figures
were replaced by gradual but significant declines.
This new data is analyzed here. My main goal was to
find out whether body mass and wing length of cap-
tured birds changed during the period of population
decline. If this happened, it would mean that during
the breeding season, the populations are affected by
factors that lead to insufficient development of young
individuals (as happened in the cases cited above). If
not, as previously shown in Barred Warbler, this can
most likely mean that the causes of the population de-
cline relate to the factors acting on migratory route
or in wintering areas, i.e. not in the breeding area.

MATERIALS AND METHODS

Wrynecks (Jynx torquilla Linnaeus, 1758),
Lesser Whitethroats (Sylvia curruca Linnaeus,
1758), Tree Pipits (Anthus trivialis Linnaeus, 1758),
and Red-backed Shrikes (Lanius collurio Linnaeus,
1758) analyzed here were trapped on the Courish
(= Curonian) Spit in the Eastern Baltic. The multi-
year data presented here were collected by the staff
of the Biological Station Rybachy of the Zoological
Institute, Russian Academy of Sciences. This long-
term bird trapping project is carried out in order to
study migration and population ecology.

Research area. The Courish Spit is a narrow strip
of land separating the Courish Lagoon from the
Baltic Sea. The spit is stretched in the direction from
north-east to south-west, which coincides with the
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Table 1. Wing length (mm) of the measured birds in different periods.
Difference between
Periods of years n lim cv, % Average = SE the averages
t df P
Wryneck ad
1957-1971 44 80.0 -93.0 1.7 88.6 £0.12
1972-2001 69 78.0 -95.0 1.8 87.6 £0.28 08 t ~0.01
Wryneck juv
1957-1971 74 74.0 -91.0 2.7 82.5+£0.18
1972-2001 178 74.0 - 93.0 3.0 85.8+£0.24 11 250 ~0.01
Tree Pipit ad
1957-1974 231 82.0-95.0 2.5 88.5+0.14
1975-2001 343 80.0 - 95.0 2.5 88.7+0.14 01 572 ~0.01
Tree Pipit juv
957-1974 1424 78.0 —98.0 2.5 88.2 +0.11
1975-2001 1549 81.0-97.0 2.4 88.6 £0.13 04 29 ~0.01
Lesser Whitethroat ad
1957-1980 662 60.0 — 74.0 2.8 65.7+0.08
1981-2001 1439 57.0-72.0 2.6 65.9+0.07 03 2099 ~0.01
Lesser Whitethroat juv
1957-1980 2373 57.0-171.0 21 66.4+0.05
1981-2001 4104 61.0-71.0 2.5 66.1 =0.08 L9 6475 ~0.01
Red-backed Shrike males ad
1957-1973 98 88.0 - 98.0 2.3 94.6 £ 0.21
1974-2001 36 87.0-100.0 2.2 94.2 £0.35 1.9 152 ~0.01
Red-backed Shrike females ad
1957-1973 84 85.0 —98.0 2.3 93.8+0.22
1.2 128 >0.01
1974-2001 46 84.0 - 98.0 2.3 93.4+0.33
Red-backed Shrike juv
1957-1973 178 84.0 -98.0 2.2 94.1+0.23
1974-2001 381 88.0-99.0 2.4 93.2+0.32 L3 557 >0.01

main direction of bird migration in the Eastern Bal-
tic (Fig. 1) Annual trapping of birds has been carried
out in three Rybachy-type funnel traps since 1957
at “Fringilla” field station (55°05” N, 20°44” E) by
amethod which strictly standardized trapping effort.

The Rybachy-type trap is described in detail else-
where (Dolnik and Payevsky 1976; Payevsky 2000).
The traps operate around the clock for 7 months of
the year, from the end of March to the beginning of
November. Every year the same trapping season and
the same daily trapping effort were maintained. The
traps control the same populations, and the number
of birds caught is a proxy of their numbers. We con-
sider all our captured birds as a complex of popula-
tions from the all Eastern Baltic territories, and all

our measurement data are averaged for this entire
complex.

Ringing protocol included determination of sex
and age, if possible (following Svensson 1970, 1992;
Vinogradova et al. 1976), and taking biometric
measurements, including wing length as a proxy of
structural size, and body mass. Wing length, i.e. dis-
tance between the carpal joint and the tip of the lon-
gest primary, was measured to the nearest 1 mm on
a wing flattened and pressed to the ruler (method 3
in Svensson 1992). Birds were weighed to the nearest
01g.

Much data obtained on the number of both mi-
grants and birds nesting on the Courish Spit have
been published (Payevsky 1973, 1985, 1999, 2009;
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Table 2. Body mass (g) of the measured birds in different periods.

V.A. Payevsky

Difference between

Periods of years n lim cv, % Average = SE the averages
t df p
Wryneck ad
1957-1971 26 29.8-374 3.8 33.8+0.43
1972-2001 62 29.2-38.1 5.8 35.1£0.28 02 86 ~0.01
Wryneck juv
1957-1971 38 25.0 - 371 7.2 32.2+0.47
1972-2001 169 25.8 411 3.0 37.0£0.29 2.0 205 ~0.01
Tree Pipit ad
1957-1974 169 16.2-25.5 6.4 21.4+0.11
1975-2001 336 16.6 —26.4 6.6 21.5+0.13 05 503 ~0.01
Tree Pipit juv
1957-1974 680 18.2-26.3 6.6 21.5%0.10
1975-2001 1075 17.4-251 39 28.3+0.11 03 1753 =001
Lesser Whitethroat ad
1957-1980 563 9.6 - 16.2 7.4 11.3£0.05
1981-2001 1399 9.0-15.6 7.0 11.4 £0.08 L1 1960 =001
Lesser Whitethroat juv
1957-1980 2052 9.1-138 4.8 11.9+0.25 04 6189 >0.01
1981-2001 4139 9.4-14.2 5.4 11.7+0.12
Red-backed Shrike males ad
1957-1973 98 25.0 - 32.0 5.5 29.0+0.13
1974-2001 36 26.0 - 31.2 5.7 28.7+0.16 06 132 ~0.01
Red-backed Shrike females ad
1957-1973 84 26.0 - 32.3 2.3 29.3 +0.23
0.4 128 >0.01
1974-2001 46 25.0-31.8 2.3 29.4+0.32
Red-backed Shrike juv
1957-1973 141 25.4-34.3 5.3 29.4£0.18
1974-2001 353 24.6-36.8 5.8 28.5+0.22 07 492 ~0.01

Bolshakov et al. 2001). The published data on the
number of captured birds for 1957-1981 (Payevsky
1985), as well as unpublished data from the database
of the Biological Station Rybachy for 1982-2001,
were used for the analysis of population changes. The
size and body mass of the four studied species for the
45-year study period (1957-2001) are also taken
from archival data. This period was chosen due to the
fact that during this time, the studied populations
first grew, and then declined. The total number of all
birds measured, excluding nestlings, was as follows:
365 Wrynecks, 8578 Lesser Whitethroats, 3547 Tree
Pipits and 1159 Red-backed Shrikes. From these
samples, subsamples for analysis of body size and mass
were taken for two periods (Table 1 and Table 2).

The inspection and measurement of captured birds
began in 1960, but in the first years not all birds were
measured and weighed. Due to the greater number of
years in the period of population decline, the number
of birds measured during this period was greater
than during the period of population growth. The
calculations were carried out in MS Excel.

In addition, during the entire period, we studied
reproduction biology of birds in the Courish Spit,
including the 4 species discussed here. We found the
following number of nests with eggs or chicks: 63 in
the Wryneck, 565 in the Lesser Whitethroat, 38 in
the Tree Pipit, and 138 in the Red-backed Shrike.
The results of these studies are published (Payevsky
1985, 1991, 1999, 2009; Shapoval 1988).
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Fig. 1. Map chart of the Courish Spit.

Population trends were analyzed by the Spear-
man’s rank correlation coefficient, where one set of
variables is represented by consecutive years, and
the other by the number of birds caught. The peri-
ods of population growth and decline are analyzed
separately. The highest number value was the peak
between these two periods.

RESULTS

Trends in the total number of the studied birds of
4 species over 45 years (1957-2001), presented in the
form of unaligned curves (Fig. 2), indicate 2 periods,
the initial population growth and subsequent popula-
tion decline. The beginning of the population decline
falls on 1972 in the Wryneck, 1974 in the Red-backed
Shrike, 1975 in the Tree Pipit and 1981 in the Lesser
Whitethroat. Spearman’s rank correlation coef-
ficients between trapping totals and periods of the
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growth and decline separately are shown in Figure 2
for each species. With one exception (the period of
population decline in Tree Pipits), all other coeffi-
cients showed a significant relationship of growth or
decline with different time periods within 45 years.
All results, including the already published data on
the Barred Warblers (Payevsky et al. 2003), indicate
that 5 species of long-distance trans-Saharan mi-
grants from the Eastern Baltic experienced a signifi-
cant decline in numbers since the mid-1970s.
Analyses of size (Table 1) and body mass (Table 2)
during the periods of population growth and decline
were conducted for different age groups, and in the
Red-backed Shrike for adult males and adult females.
According to t-test, the mean values for the 2 samples
were not significantly different in any case. It means
that neither the size of the birds nor their body mass
changed during the period of population decline.

DISCUSSION

Our results indicate no change in wing length
and body mass of the studied birds during the peri-
ods of population decline. In addition, according to
previously published data on the reproduction of the
4 studied species during the study period gave reason
to believe that none of the indicators of population
productivity (clutch size, average brood size, breeding
success, the ratio of the number of young and adult
individuals) changed during the period of population
decline (Payevsky 1985, 1991, 1999, 2009; Shapoval
1988). During ringing, no changes were observed in
their visible subcutaneous fat deposits during this
time. Presumably this may mean that the reasons for
the population decline of the 4 species are related to
factors affecting birds on migration route or in win-
tering areas, and not on their breeding grounds. Of
course, I can agree with the statement that our pres-
ent knowledge about migration patterns of different
bird populations remains dramatically poor even as
individual populations of migratory birds face dif-
ferent pressures from climatic variation at winter
quarters and while on passage (Busse 2018).

Do my assumptions apply equally to all 4 spe-
cies? On the one hand, numerous publications on
the population decline of Wryneck and Red-backed
Shrike in different countries of Western Europe and
in different biotopes confirm this assumption. On the
other hand for the Tree Pipit and Lesser Whitethroat
an alternative hypothesis is possible. On the Courish
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Jynx torquilla
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1972-2001: r,=-0.817""*
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1981-2001: r, = - 0.814"""

Anthus trivialis

1957-1974: r,= 0.47°
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1957-1973: r; = 0.865"""
1974-2001:

Fig. 2. Trends in the numbers of the studied populations of 4 species over 45 years (1957-2001), presented in the form of unaligned
curves of annual totals. On the ordinate axis, the number of birds trapped. Spearman’s rank correlation coefficients between trapping
totals and periods of the growth and decline separately are shown. Significance levels: * = p<0.05, *** = p<0.001.

Spit, where the traps are located, over the years there
has been a gradual change of the biotope. The open
sandy territory is gradually overgrown with a dense
pine forest (with the exception of high bare sand
dunes). It cannot be excluded that the reduction in
the number of trapped Tree Pipit and Lesser White-
throat could be caused by these changes and the
corresponding redistribution of the birds, not only
breeding on the Courish Spit, but also migrating
birds of these species.

The first reports on population declines in Pa-
laearctic species wintering in Africa appeared in
the 1970s and 1980s (Berthold 1973; Dolnik and
Payevsky 1980; Osterlof and Stolt 1982; Busse and
Cofta 1986). The declines were significant, but not
fatal for the species’ existence. For example, accor-
ding to the data from Denmark, numbers of trans-
Saharan migrants decreased by 1.3% per year be-
tween 1976 and 2005 (Heldbjerg and Fox 2008). The
main causes of population trends discussed in many
publications (Busse et al. 1995; Berthold et al. 1998;
Newton 2004, 2006; Vickery et al. 2014 and others)

were related to 3 main groups of factors: (1) anthro-
pogenic impact, i.e. structural changes in forests, as
well as environmental pollution at breeding sites and
at stopovers and wintering sites, primarily due to
the use of pesticides and herbicides, (2) climatic and
weather factors, from the dynamics of cold and warm
winters and springs to droughts in wintering areas
in Africa, global warming including, and (3) intra-
population factors, when due to competition and
the “buffer effect”, when a part of the population
reproduces in poorer habitats and produces fewer
offspring.

A series of publications by Leonid Sokolov and
co-authors (Sokolov 1999; Sokolov et al. 2000, 2001)
was devoted to the causes of fluctuations in the num-
bers of European passerine populations, where long-
distance migrants were also discussed. The authors
concluded that in different regions of Europe in the
1960s and 1980s there was a significant increase
in the population size of many species, while in the
1970s and partly in the 1990s there was a signifi-
cant decrease. Fluctuations in weather and climatic
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factors were recognized as the reason for such long-
term periods of increasing and decreasing numbers.
The evidence was based on reliable links between the
number of captured birds and April air temperatures,
as well as on links between the number of birds, tim-
ing and effectiveness of their breeding.

In some cases, the results of the analysis of popu-
lation trends were contradictory. Some publications
reported dramatic population declines in several
European species (Busse et al. 1995; Berthold et al.
1998). Others claimed that the abundance of the
same species in the same years was stable (Marchant
1992; Sokolov 1999). A good example is the situa-
tion with the populations of Common Whitethroat
(Sylvia communis Latham, 1787), which were the
initial object of close attention to the changes in the
numbers of European birds. This contradiction can
only be explained by the fact that different popula-
tions may be subject to different external influences
on the local scale.

As for the four bird species discussed here, the
declines in their numbers were noted repeatedly
by many researchers in different European regions.
For example, a sharp decline in Wryneck population
numbers was recorded in Germany (Moritz 1993;
Berthold et al. 1999), Sweden (Pettersson 1997;
Svensson 2000; Karlsson et al. 2002; Ryttman 2003),
Baltic countries (Payevsky 1991), and in the Lenin-
grad region of Russia (Malchevsky and Pukinsky
1983). Among the other 3 species, the largest decline
in numbers was found in the Red-backed Shrike, ac-
cording to data from different countries and regions
(Shapoval 1988; Busse 1994; Petterson 1997; Ber-
thold et al. 1999; Sokolov et al. 2001; Karlsson et al.
2002). The degree of decline in the numbers of the
Lesser Whitethroat and the Tree Pipit was varied
across Europe (see Payevsky 2006 for a review).

Of all reasons for population declines discussed
in the literature, the most probable is the influence
of external factors during wintering on the African
continent. In the Sahel, which is favourable for mi-
grants in years with normal precipitation, the situ-
ation changes dramatically during dry periods. In
catastrophic droughts, the quality of habitats dete-
riorates, and competition for food leads to an increase
in the mortality rate of wintering birds (Newton
2004). The importance of weather and climatic con-
ditions during arrival to African wintering grounds
was exemplified by the of Lesser Whitethroats and
Bonelli’s Warbler (Phylloscopus bonelli Vieillot,
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1819) migrating through Israel. Harsh conditions
caused by heat and dryness of the environment, ac-
companied by the lack of adequate food, cause high
bird mortality (Aloni et al. 2019).

It should be emphasized that all 4 bird species dis-
cussed here are not classified as vulnerable: “Despite
the fact that the population trend appears to be de-
creasing, the decline is not believed to be sufficiently
rapid to approach the thresholds for Vulnerable under
the population trend criterion...” (BirdLife Interna-
tional 2021). However, it is still necessary to identify
such declining populations and try to understand the
reasons for their decline.
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