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ABSTRACT.-Since1961,the Operation Baltic research program has monitored autumn mi-
grants by catching birds at three field stations on the Baltic coast. Most species of smali passer-
ine migrants show a trend of declining numbers. Great Grey Shrikes (Lanius excubitor) show
one of the highest rates of decline. Average regression coefficient for 30 years is -5.12. An
extremely rap id decline occurred at the end of the 1970s; in the 1980s the average was onI y
4.2% that of the 1960s. The Red-backed Shrike (L. collurio) exhibits a moderate decline (reg.
coef. = -2.89). At two stations the decline is higher (reg. coef. -3.26 and -5.17), while at the
third station, numbers of migrating Red-backed Shrikes, originating probably from Scandi-
navia, show entirely different dynamics with a peak in the 1970s (167% of 1960s level) and
strong decline at the beginning of the 1980s (level for 1984-1990 = 44% of that of the 1960s).
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Monitoring population dynamics on a large
scale is difficult. This Ularge scaleu should be
understood as both large in space and long in
time. Most studies, to date, cover short periods
and are limited to one or very few localities,
and the results are in part contradictory. Some
examples are presented in another paper (Busse
in press). Another example occurred in the ear-
ly 1970s when the population trend of Common
Whitethroat (Sylvia communis) was described
as dramatically declining in western Europe
(e.g. Berthold 1974). However, after analyzing
30 years' data from central Europe, it appears
to be declining very little, if at ali. Differences
between trends found at different banding sta-
tions are pronounced, even if situated relative-
ly close to each other as in the case of the south
Baltic coast where Polish 'Operation Baltic' sta-
tions are located. The 30-year trends of 40
species studied there are presented elsewhere
(Busse in press). Here I present data on the Red-
backed (Lanius collurio) and Great Grey shrikes
(L. excubitor). As I have received raw data from

several bird-banding stations in central and
northern Europe, I will discuss in detail the
population trends of these two shrikes over a
large area and present examples of the advan-
tages of large scale monitoring.

MATERIALS AND METHODS

Polish data were collected in the Operation Baltic
program by mist-netting birds at three stations in au-
tumn-Mierzeja Wis lana (S4°21'N, 19°19'E), Hel

(S4°46'N, 18°28'E) and Bukowo/Bukowo-Kopan
(S4°21'N, 16°17'E/S4°28'N, 16°2S'E)-during 30 years
(1961-1990, except Hel 1961-1986). Ali data are com-
parable within each station's data set through all pe-
riod of work (Busse in press). Additionally, data from
other bird stations were used: (1) Falsterbo Bird Sta-
tion (SS022'N, 12°S2'E), 1980-1988; (2) Helgoland Bird
Station (S4°00'N, 8°00'E), 1953-1988, except data for
1953-1960 are not used because of limitations in com-

parability (Moritz 1981, 1982a, 1982b, 1983; Moritz
and Vauk 1979); (3) Mettnau, Reit, and Illmitz-Met-
tnau (4T44'N, 8°S8'E), Reit (S3°28'N, lOO06'E),Illmitz
(4T46'N, 16°48'E), 1974-1983, data comparable
(Berthold et al. 1986); (4) Ottenby Bird Station
(S6°12'N, 16°24'E), 1961-1988, data nearly comparable
(pers. comm.); (5) Pap e (S6°09'N, 21°02'E), 1967-1989,
data with limited comparability (A. Celmins, J.Bau-
manis pers. comm.). At this study station the data
were corrected according to the period of work by re-
calculating to per day values for migration period of
the species. L. excubitor data for 1967-1970 were ex-
cluded because of inconsistency of trapping method
(this species is attracted to nets by other birds caught);
(6) Rybatchy (SS009'N, 200S2'E) 1961-1986, data com-
parable (Payevsky 1990), 1985-1986 data from a near-
by site were recalculated for comparability on the
basis of relationships from the data of a common,
eight-year period of work; (7) Sorve (STS4'N,
22°03'E), 1981-1988, for collurio data not comparable
because of period of work, for excubitor data rough-
ly comparable; (8) Tankar (63°S7'N, 22°S1'E),
1972-1988, data roughly comparable because of vari-
able number of nets (T. Harju, pers. comm.), recalcu-
lated according to period of work, as for Pape. Gen-
eral problems of data comparability are discussed
elsewhere (Busse 1990).

Here, all values describing the number of individ-

55



56

uals of the species are expressed as a pereentage of the
average number of the species at the station for the
years 1974-1983, beeause these years are eommon for
most of the studied series. Beeause the period
1974-1983 is used as our standard, numbers for Pol-
ish stations presented here, as weU as regression eo-
effieients values, are not the same as in Busse (in
press). The values given as common for a gro up of
stations were ealculated as averages for aU stations in
question, where every station had the same weight.
As the basie data values are independent of real num-
ber of individuals eaught (they are eomparable be-
tween stations) they ean be pooled for regional val-
ues. This method avoids suppressing trends observed
at the stations where fewer individuals were eaught
beeause of peeuliarities of eatehing methods and/or
loeation and habitats. The graphs present raw and
smoothed data (5-yr moving average), number eurves
with additional information eontaining eoeffieient of
fluetuations (CF =eoeffieient eharacterizing fluctua-
tions of basic data around smoothed eurve, see Busse
1990), and regression coefficient (R) with statistieal
signifieanee.

1 :E(Xoy - Xy)2 x 100%
CF=-x nM

where: M = mean value of population size for aU
years, Xy = the value of population size index for
year y, Xoy = loeal value of moving average for the
year y, and n = number of years in sample.

RESULTS

Red-backed Shrike.-General data on frequen-
ey of trapping, number fluetuations, and pop-
ulation dynamics are presented in Table 1. An
unusualIy high number of individuals of this
species are eaught at Ottenby (Oland), Sweden,
where shrikes eoneentrate prior to crossing the
Baltic Sea. High numbers of Red-backed Shrikes
were caught at Illmitz and Falsterbo, relatively
high numbers at Rybatchy and Mierzeja Wis-
lana, but very few at Tankar station (located at
the northern limit of the breeding area).

Data on population dynamics, as evident by
trapping at Polish stations (Figs. 1,2), show pro-
nouneed differenees in the shape of the
smoothed eurves and the values of the regres-
sion coefficients. At Mierzeja Wislana and Hel,
the largest numbers of migrants oecurred in the
early-1960s and the lowest in the 1970s (Mierze-
ja Wislana), or late-1970-early-1980s at Hel. Da-
ta from Bukowo station are less differentiated

and numbers were the lowest in the early-1960s
and again in the late-1980s. Regression coeffi-
eients for two eastern Polish stations (Mierzeja

Wislana and Hel) are signifieant1y negative,
while that for the western station at Bukowo is

slight1y positive. This diserepaney suggested
that population trends from other stations
should be evaluated. Shrikes at the Swedish
Ottenby station, situated north of the Polish
coast, showed no trend (Fig. 2) and is similar to
Bukowo (Table 1). The trend at Helgoland (Fig.
2) is slight1y positive, with a local peak in the
late-1970s. This peak does not oeeur elsewhere.
Two east Baltie eoast stations (Rybatehy and
Pap e, Fig. 1) show p.opulation crashes in mid-
1970s, similar to that at Hel, but without a re-
covery in mid-1980s, which was evident at
Mierzeja Wislana (Fig. 1). Similarities of trends
suggested we eombine the data in to two
groups; the "western" (Bukowo, Helgoland and
Ottenby) and the "eastern" (Mierzeja Wislana,
Rybatchy and Pape) stations (Fig. 3). The trends
calculated for these groups are clearly different.
The long.-term regression coefficient for east-
ern stations is significant1y negative, while that
for western stations is not statisticalIy signifi-
eant. However, it should be noted that both
groups show periods of pronouneed declines.
In the eastern stations the decline oeeurred in
1973-1976 and the decline rate is about three-
fold. Sinee 1976 the number of Red-backed

Shrikes migrating through these stations is sta-
ble at the new, lower level. The western-sta-
tions population trend shows that from the ear-
ly-1960s to the late-1970s, numbers inereased
almost threefold, and then in a very short time
(1981-1985) declined to a levellower than that
of the early-1960s. Low values of the eoefficient
of fluctuations (CF) ealculated for these groups
of stations (Table 1) shows that the smoothed
curves of trend s can be treated as reliable ones.

The 17 years of data from the northernmost sta-
tion, Tankar, show the trend to be different from
those presented above. After several years
(1972-1978) of smalI numbers, a peak oeeurred
in the early-1980s, and then folIowed a few
years (1983-1986) of intermediate level. The
positive trend at this station should be treated .
eautiously beeause the numbers are very low,
the eoefficient of fluctuation is extremely high,
and the standardization of data insufficient.
Despite these doubts, it should be mentioned
that the results obtained at this station for Great

Grey Shrikes appear to be meaningful although
different from other areas.

Shorter series ean be evaluated against the
baekground of the trends ealculated for the ma-



jor stations. Ten-year series collected in the Met-
tnau-Reit-Illmitz Program show negative trend s
(Berthold et al. 1986; Table l), with the most
negative at the Austrian Illmitz station. The
shapes of smoothed curves are much differen-

1970 1975 1980 1985

Fig. 1. Numbers of L. col/urio at Mierzeja WisIans,
Hel, and Rybatchy. Smoothed curves expressed as
percent of 1974-1983.

tiated. The data available from Falsterbo

(1980-1988) shows a similarity to that from Ot-
tenby.

The similarities and differences mentioned

above and visible in the figures strongly sug-
gested that we check them statistically. I calcu-
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Fig. 2. Numbers of L. col/urio at Bukowo, Hel-
goland, and Ottenby.
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TABLE1. Number of Lanius col/urio mist-netted at the Baltic Sea band ing stations.

Period Ind. per R
Station No. of years season CF 1961-86 1974-83 1980-88

1961-90
Mierzeja Wislana 30 12.2 (20.08) -12.55** +8.96- +2.17-

1961-1986
Hel 26 3.1 37.15 -19.89** -9.01* -

1961-90
Bukowo 30 5.5 31.74 + 0.66- + 1.14- -14.43**

1961-88
Helgoland 28 2.5 29.38 + 0.89- -1.91- -9.93**

1961-88
Ottenby 28 206 3.04 -0.24- -3.36** - 5.62**

1961-86
Rybatchy 26 17.2 17.2 -12.68** -24.47** -

1967-89
Pape 21 3.0 319.9 - -31.87** -0.78-

1972-88
Tankar 17 0.8 231.3 - + 18.69** -15.73**

1980-88
Falsterbo 9 31.7 3.08 - - -0.68*

1974-83
Mettnau 10 8.9 13.42 - -2.18-

1974-83
Illmitz 10 42.4 5.81 - -7.81 **

1974-83
Reit 10 3.6 9.79 - -3.29**
Poland 14.86 -2.97** + 1.02- -8.73*
"West" 6.94 -1.08- -2.13- -9.98**
"Easf' 15.99 -14.09** -8.19* +4.77**
Total 7.95 -6.90** -5.16** -4.90**

Expianations: CF-coefficienl of fluclualions, R-eoefficienl of regression; stalislieal significanee: ..-p < 0.01,' -0.05 > P > 0.Q1,- -p > 0.05;
"Wesi" = Bukowo + Ollenby + Helgoland;
"Easi" = Mierzeja Wisiana + Hel + Rybalchy
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Fig. 3. Numbers of L. collurio in the 'eastern' and
the 'western' groups.

lated correlation coefficients between all sta-

tions, and separately, for raw and smoothed
data, in periods common for pairs of stations.
Although many of them were not statistically
significant, these two values of correlation co-
efficient for every pair we re combined into one
value and, used as a rough coefficient of simi-
la rity of trends. The picture is surprising; it
shows good connections between eastern group
of stations and the southernmost stations,
Illmitz and Mettnau. The similarities between

pairs excludes the possibility of casualness of
these data; for Illmitz average r value for "east"
and "west" are 0.42 and 0.03, respectively; and
for Mettnau average r values for "east" and
"west" are 0.14 and 0.00, respectively. Combin-
ing these results with the picture of Red-backed
Shrike migration based on band recoveries
(Zink 1975) suggests that the migration pattern
of this species is much more complicated than
would be expected by evaluating only band-re-
covery data.

The r values treated as indicators of trends

are differentiated greatly when different peri-
ods are taken under consideration (Table 1). In
a few cases the trends are statistically signifi-
cant but opposite when various time-spans are
taken under consideration, e.g. at Mierzeja Wis-
lana for years 1961-1986, r = -12.55, while for
10 years comparable with Mettnau-Reit-Illmitz
Program during 1974-1983, r = +8.96. This con-
firms that trend s calculated for short periods of
time are of limited value for monitoring pur-
poses (Busse 1990).

General patterns of the Red-backed Shrike
population trend (Fig. 4) show high levels in the
1960s and the early-1970s, a very sharp decline

R=. 6.90**
CF= 7.95

Fig. 4. Numbers of L. collurio at aU banding stations
with 10ng-term data. Smoothed curve and tota1 an-
nua1 trapping success (asterisks).

during 1971-1975, and a more moderate but
continuous decline during 1975-1990.

Great Grey Shrike.- The data for the Great
Grey Shrike are poorer than those for the Red-
backed Shrike. At several stations (Mettnau-
Reit-Illmitz Program) data for this species were
not collected, or are unavailable. The numbers
of individuals caught at other stations are usu-
ally considerably lower (Table 2) than that for
the Red-backed Shrike (Table 1). Only Hel-
goland and Tankar caught more Great Grey
Shrikes.

Data from the Polish stations (Figs. 5,6) show
a similar general pattern of differentiated, but
high, numbers during the 1960s-mid-1970s, and
then a very sharp decline during 1976-1980.
Since 1979, no Great Grey Shrikes have been
trapped at Hel and Bukowo. At Mierzeja Wis-
lana the rate of decline was about ten-fold. A

small recovery occurred in the mid-1980s, but
the average level was about three times lower
than in the 1960s and early-1970s. Number dy-
namics at Ottenby and Helgoland (Fig. 6) were
similar to each other and to Bukowo station. I

grouped these three stations into the "western"
group. This group had two pronounced peaks
in the mid-1960s and mid-1970s (Figs. 7,8). At
the easternmost stations (Mierzeja Wislana, Hel,
Pap e) numbers of migratory Great Grey Shrikes
were characterized by a pronounced peak in
the early-1970s, and then a very rap id decline,
which also occurred at the same time at the
western stations. The decline was also observed

at Tankar, but with a five-year lag, and at a
slower rate. Short-term data from Sorve agree
with the pattern from Tankar. It seems that this

350-

%

300

250

200J "

150

100

50

O
1985 1990 1960 1965

,, "
--

""
"

1965. , 19001970 1975 1960



59

TABLE2. Numbers of Lanius excubitor mist-netted at the Baltic sea banding stations.

R

-5.80**

-10.69**

-12.67**

-3.68**

-4.54**

-25.83**

- 5.00**

-9.05**
-7.82**
-7.18**
-7.42**

Explanations: CF-coefficient ot fluctuations, R-coefficient ot regression (aU years); statistical significance: .. -p < 0.01,.-0.05 > P > 0.01,
- -p > 0.05

Great Grey Shrike population, which migrates
longer distances, suffered greater losses than
their short-distance migrant conspecifics. As
this crash was observed at all other southern

stations, possible causes should be searched for
in the winter quarters.

The values of the correlation coefficients be-

tween number dynamics at different stations is
much higher for Great Grey than for Red-
backed shrikes and reaches 0.71 for Bukowo-Ot-

MIERZEJA WISLANA

1970 1975 1980 1985

Fig. 5. Numbers of L. excubitor at Mierzeja Wislana
and Hel.

tenby. The only station dissimilar to other sta-
tions, where longer data series are available, is
the northernmost Tankar. For this reason the

to tal curve (Fig. 7) does not contain data from
Tankar and Sorve. The general population dy-
namics pattern contains two periods: one
(1961-1977) with a relatively high population
level and a very high level of fluctuations; and
the second (1978-1990) when the population
level was low with small fluctuations. Average
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Fig. 6. Numbers of L. excubitor at Bukowo, Hel-
gol and, and Ottenby.

Period Ind. per
Statian No. of years season CF

1962-90

Mierzeja Wislana 29 2.59 48.04
1961-86

Hel 26 1.04 107.06
1961-90

Bukowo 30 1.03 123.81
1961-88

Helgoland 28 5.10 32.31
1961-88 .

Ottenby 28 7.60 53.32
1971-89

Pape 19 0.30 168.56
1972-88

Tankar 17 2.65 17.01
1980-88

Falsterbo 9 1.78 76.08
1981-88

sorve 8 1.38 53.47
Poland 35.80
"West" 35.00
"East" 47.11
Total 33.27
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1970 1975

Fig. 7. Numbers of L. excubitor in the 'eastern',
'western', and 'northern' groups.

regression coefficient (Table 2) is statistically
significant and higher than for Red-backed
Shrikes.

CONCLUSIONS

Both species of shrikes show a decline in their
populations. There are, however, pronounced
inter- and intraspecific differences. The number
of Red-backed Shrikes migrating through the
more western stations (Bukowo, Ottenby, Hel-
goland) differs clearly from that of eastern ones
(Hel, Mierzeja Wislana, Rybatchy). Average
trend for the former group is not significantly
negative, while that for the latter is significant-
ly negative. Short periods of rapid declines are
evident but these periods are not similar in both
groups.

The pattern for the Great Grey Shrikes is
more similar in both groups of stations, and
similar rapid declines have been observed at all
the stations concurrently. At the northernmost
stations the decline started few years later.

Correlations between number dynamics pat-

R = - 7.42**
CF= 33.27

1985 199019801975

Fig. 8. Numbers of L. excubitor for 'east' and 'west'
stations eombined. smoothed eurve and total annu-

al trapping sueeess (asterisks).

terns at different stations strongly suggest that
the more eastern Red-backed Shrike popula-
tions migrate through central Europe in a
southwesterly direction, perpendicular to the
route of Scandinavian and central European
groups.
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