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A special methodological problem arises when one tries to generalise trends observed at different
bird ringing stations with respect to the numerical trend of individual species. How are the numbers
changing over the entire source area of migrants? What is the general trend? What is the size of
the fluctuations of the overall population? Answers to such questions require summing up partial
results obtained at different bird stations into regional totals. Numbers of individuals of the same
specics caught yearly at different stations show large variations. Numbers vary not only from
year to year, but, more importantly, the averages at various stations are also different. Differences
in averages can be assumed to be a result of (1) various trapping efficiencies at the bird stations,
{2) different numbers of individuals passing (i.e. different average intensities of migration) or (3)
both. Different pooling procedures - weighted and unweighted averages - can be applied, The
data were extracted from earlier publications in which migration counts (results of catching)
were analysed for rends and annual variation in years 1961-1990. Eight species of long-distance
migrants were analysed and different pooling procedures compared, It was found that the method
of pooling monitoring data considerably influences the results. In the case of regression
coefficients, weighted averages always give more positive (or less negative) values, which may
affect conclusions derived from such data, The influence of the pooling procedure on the measure
of annual fluctuation CF is less clear and the CF seems o be more species dependent. Further

studies on effects of pooling procedures are needed.

1. Introduction

Several papers analysing migration monitoring data
collected simultaneously at a dozen or so bird ringing
stations in Northern and Central Europe have been
published (Busse & Marova 1993; Busse 1995; Busse
er al, 1995). These data refer to species of several
Passerines families (shrikes, Laniidae, warblers,
Sylviidae, and thrushes, Turdidae). This new level of
maonitoring studies (in contrary to evaluation of
population trends at separate stations [Busse 1973,
1994 Hiort & LinpHowm 1978; Svewsson 1978,
LivoHoLM ef al. 1983; Baumans & Rute 1986, Bert-
Heno et al. 1986; Busse & Corra 1986, Perrersson &
Hepesstrin 1986; Pavevsky 1990]) yielded results
which must be interpreted within a more general than
local population dynamics model.

Comparisons berween different stations show clear
differences as o long-term trends and annual fluc-
tuations. Some stations can be grouped into clusters
where population dynamics/fluctuations are similar,
but different from other groups (Busse 1995). Trend
parterns can be difficult to explain when the back-
ground of bird migration patterns has not been studied
sufficiently. This is especially clear within Northern
and Central Europe, where populations are differen-
tiated as o direction of migration: populations of the
same species, sometimes even individuals from the
same populations, may migrate to such distant winter

quarters as Spain and Balkan Peninsula. In some
species (e.g. Blackcap) results suggest that SW and
SE migrating birds show different population
dynamics (Busse er al. 1993). Similarities berween
population trends/fluctuations of some species have
been observed (do they come from the same areas?)
and various patterns in closely related species were
found (do they come from different areas or do they
react differently to the same ecological conditions?
Busse & Marova 1993). In species in which periods
of high and low population levels can be distinguished,
levels of annual variation are often higher in periods
of high population size (Busse et al. 1993). Which
population level is . ,normal* for the area? Should we
alert bird conservationists and a wide audience every
time we find a negative rend? Such questions can he
asked when the data come from a wide area and from
many bird stations.

A special problem of analysis arises when one tries
to generalise trends observed at different bird stations
and answer the question: how does the numerical
status of a species develop in the wider area from
which migrants originate? What is the general trend?
What is the magnitude of the fluctuations? Answers
to such questions require the integration of counts
obtained at different bird stations to provide regional
totals.
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It is well known that the numbers of individuals of
the same species caught yearly at bird stations vary
areatly (e.g. Busse 1990). Numbers vary not only from
year to year, but, more importantly, the averages at
various stations are also different. Differences in
averages can be assumed to be a result of (1) different
trapping efficiencies at the bird stations, (2) different
numbers of individuals passing through (i.e. different
average intensities of migration) or (3) both. If the
first assumption is true, general population totals-
should be calculated as unweighted averages from the
station data (the weight of every station 15 the same
independently of the number of individuals caught).
When the second assumption is true, the totals must
be averaged by weighting for the number of indi-
viduals caught at the particular station (1L.e. stations
with higher ringing totals influence the total trend/
fluctuation value more than the others). When both
assumptions are true simultaneously, the best trend
estimate will result after correcting for the influence
of the frst factor (catching efficiency). This can be
partially reached by relating the number of individuals

of the particular species caught at a station to the total
number of birds caught there by means of the same
catching devices and having similar habitat preferen-
ces. The species shares within the bird station totals
can define a kind of validation of the station as to its
value for migration of that species. Trends at the bird
stations with the share of the species higher than the

" total average can be assumed to be more repesentative
" for the general population trend than those at the

stations, where the species is scarce. A comparison of
different methods of pooling count data is discussed
in the present paper.

2. Material and Methods

The data used here were extracted from earlier publications
in which migration count data (results of catching) have
been analysed (Busse & Marowva 1993, Busse 1995; Busse
etal, 1993). In those papers the trends and annual variations
for the years 1961-1990 were analysed for ten species: Red-
backed Shrike, Lanius collurio, Great Grey Shrike L.
excubitor Willow Warbler Phylloscopus trochilus Wood
Warbler Phylloscopus sibilatrix Chiffchaft Phyll, collvbita,

Fig. 1: Bird stations in North-Central Europe (left) and weighting of the stations based on numbers of Blackcap (right).
Left: aress of circles proportional to annual average numbers of Blackcaps caught. Right: large circles = station index
=150, circles = station index 100-150; dots = station index <100 (compare text). -

Stations: BU - Bukowo/Kopan, FA - Falsterbo, HA - Hanko, HD - Helgoland, HL - Hel, IL - Illmitz, KA - Kabli. MT
Mettnau, MW - Mierzeja Wislana, NE - Neringa, OT - Ouenby, PP - Pape, RT - Reit, TO - Tauvo, TR - Tankar.
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Garden Warbler, Syivia
borin, Blackcap 5. atri-
capilla, Whitethroat, §.
communis, Lesser White-
throat, 8 curruca, and
Barred Warbler, 5. nizoria.
The present analysis
includes a group of eight
long-distance migrants
(Great Grey Shrike exclu-
ded) which are sufficiently
numerous (Table 1), i.e.
more than 100 individuals
are caught per season at six
stations (Barred Warbler
was less numerous and
hence excluded).

Source papers contaim
the data from 9-15 bird
stations depending on
availability of station data
and their compatibility
with other data sets. The
raw data are listed in the
references along with their
working periods and spe-
cial comments as to the
compatibility of the data.
In the present paper data
from those six stations
which had the longest
working periods are used
isee Fig. 11 Mierzeja
Wislana (54, 21N, 19.19E),
Hel (54 46N, 18.28E).
Bukowo/Kopan (54.21N,
16.17E / 54.28N, 16.25E),
Helgoland  (54.00N,
8.00E), Ouenby (56.12N,
16.24E). Rybatchy
(35.09N, 20.52E). At
Micrzeja Wislans, Hel and
Bukowo the birds were
mist-netted, at Ottenby
they were caught by mist-
netting and in & Helgoland
type trap, while Helgoland
and Rybaichy data were
based on Helgoland traps
of quite different size and
construction. Four of the
stations [(Mierzeja Wisla-

Table 1. Average number of individuals caught per vear at various bird stations.

Mierzeja Hel  Bukowo Helgoland Ottenby  Rybatchy  Total

Wislana

L. collurio 12.2 Al 5.5 2.5 206.1 3l 2323
8. arricapilia 122.1 47.1 101.5 464.8 6l.5 268 823.7
5 borin B39 | 381 58.5 572.1 114.1 52.6 923.1
8. currica 27.2 ‘166 0.4 4.6 177.4 58.8 305.1
5 communis 13.3 w150 ‘6.9 62.1 124.6 17.3 2258
P trochilus 395.3 159.2 178.4 il5.6 T56.6 6854 24905
P collvbita S0.8 17.6 35.5 178 424 348 2189
P sibilatric 6.8 1.3 2.6 1.9 479 451 105.5
Total TlL6 284.6 409.3 1461.4 1534.6 9239

Table 2. Percent share of each species at stations in relation to the total number of individuals
belonging 1o the studied group,

Mierzeja Hel  Bukowo  Helgoland  Ottenby  Rybatchy  Total

Wislana
L. collurio L 1.1 1.3 0.2 134 0.3 4.4
5. atvicapilla 17.2 16.5 24.8 318 4.1 2.9 15.5
5. borin 11.8 13.4 14.3 39,1 1.7 5.7 17.3
5. curruca 18 5.8 b | 0.3 1.6 6.4 ST
K. communis 1.9 0.6 1.7 4.2 8.1 .9 42
E trochilus 55.6 56.1 43.6 21.6 493 742 T
E collvbita 7.1 6.2 87 26 28 18 4.1
P sibilatrix 1.1 (.5 0.6 0.1 31 4.9 2.1

Table 3. Relative index values of stations for each species. Percent values of the species’
station share (station data from Table 2) in relation o the “Toal™,

Mierzeja Hel Bukowo  Helgoland  Ottenby  Rybatchy Variat

Wislana (51
L. collurio 39 25 30 3 305 7 10K
5. atricapilla 111 1 (2 160 205 26 19 a7
5. borin [it:] 77 83 226 45 i3 [i%]
8. curriica 67 102 LE 5 204 112 50
S communis 45 14 40 100 193 45 )
P orrachilus 119 120 93 46 105 1549 34
P oeolivhita 173 1531 212 f3 68 a3 a6
Posibilarrix i) 25 30 5 155 245 BG
mean i TE a2 B2 |38 B9
SD 41 48 6l 83 £9 74

na, Hel, Bukowo and Rybatchy) are situated within linear  CF = I/'M * {{Xoy - Xy)2/MN * 100% where

stretches of coastal woodland, where migrants can move M = mean value of the population size index for all years
during the daytime. Two bird stations {(Helgoland and Xy = the value of population size index for year "
Ottenby) are on islands. These variations in the catching  Xoy = local value of moving average for the year . y™
methods and the station Jocation could have an important N = number of years in the sample.

impact an the rapping efficiencies.

Two statistics are used 1o describe population variation:  The CF is a measure of variability of yearly values around
long-term trends expressed as a linear regression coefficient  the smoothed curve of the long-term trend (Busse 19900, Tn
(R} and annual variation in the number of the birds caught  describes annual fluctuations better than a coefficient of
at the station expressed as a coefficient of fluctuation (CF): variation whenever the long-term trends are more

pronounced,
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Tahle 4. Example of the calculation procedures (explanation see text).

3. Results and

Discussion

Years Station Station b Total (%) _
Ma PCa(%) | Nb | PCb(%) | PCsum | PCavg | PCn PCst g::::"":lg [::;::;?{‘::
I 36l 227 |5 105 | 66 217 205 should result in more or
2 20 13 3 15 24 12 17 less even distribution of
3 220 139 24 169 154 127 144 migrants, each station’s
4 ! 92 58 1 n 68 63 &l share of a particular spe-
cies should be the same.
“.I__ L ba i il L e N The value should be
SumN 4752 426 equal to the lotal species
A | 1384 H.d share within a mass of
5T | 180 40 migrants as estimated
Rx -2.46 -B.17 6,91 =531 | -1.23 | -2.85 from all count data
CFx , 270 120.1 1.95 7355 | 236 | 48 pooled. However, dara
TR b Toom | Tex | To Tt collected show that this
: is not the case (Table 21,
Na, Nb - number of individuals: SumN -1imal number; Spg;ies differ strongly
My - station %7 yearly average: STx - station “x" validation index; with respect to their
B - correlaton coefficient for the station (or 1otal i the right sector of the tble) chare in the torals for
El__'"l-'\ - I]1|;:lu|a|mn c:wfﬁziﬂnl II'unlr [.h:: ;'l:liun or total; each stition. Differen-

SLUm - caicuiation procedureg mi 1exl,

Taveg - calculaton ﬁnk‘cdurc: )2, il n.’!us'l pn:."mun_
Tn - calculation procedure 2.1, ced :'u" Wood Warbler
Tsl - caleulation procedure 2.2, (0.1 % ar Helgoland. 4.9

All numbers describing population levels (abscissa of
figuresiand B values are pereentages of the average number
of individuals of the species caught per vear o the particular
station in the vears 1974- 1983, This period was selected as
i owas @ common period of work of most of the siations
analvsed in earlier publications (op. cit.). Calculations in
these papers included. in the first step. conversion of bird
numbers into percentages of the standard average number
(19721983 and then calculations of R and CF values (cf,
Table 4. station data). As the present paper is devoted o the
methodical considerations. further calculations are explained
helow

Table 5. Comparison of weighted and unweighted regression coefficients for species
calculated according to different procedures: Unweighted - Tsum (procedure 1.1 in the text),
Tave iprocedure 1.2 Weighted - Tn (procedure 2, 1), Tst (procedure 2.2).

% ut Rybaichy) and
Red-backed Shrike (0.2 % Helgoland. 13.4 %
Ottenby ), This suggests that some bird stations are
located n stopover sites more important 1o a given
species than others. Such areas are distributed
according to the migration pattern of the particular
species which is frequently poorly known. Thus the
weight or “value” with regard to the description of
migration pattern and population trends differs
between stations. The stations with the species shares
higher than average have greater importance for thai
species than those with shares lower than average.
Station indices (Table 3) are calculated as the ratio of
a station’s percent shure relative 10 the average for all
stations, For example;
Willow Warbler makes
up 55.6 % Mierseju
Wislana and total value

. : ; : far this species 15 0.8

T per el '1‘~.umi "1“""5'"""1[._“ s To L e s G (Table 2). so Mierzeja

| ! E Wislana gets a station

L collurio | 2323 o R | -5.31 -1. 234 -2 RE*e index of S5 /A E=119
5 :I.-.-f..::;ur.'., . :5”? iﬂ** L :;: i[:;.q_ 32‘:;; {Table 3). Figure |
5 hvrin G327 -2k -2 -} .4n** cdabd : i wrilvies Fese
S owrrieca | 3051 -4 450F | -3.89 -2, Ty -3 uhEE l‘h':“?w..md.hh I:!.l'..lL.IL? i
S commmis | 2258 -8.76%* -9.33 296+ Agper S MNCApEL I3 Stations,
P rrochilus 24905 | -1910 192 0,784 Jages - LI NRGE PRI i
P collvhita 289 | -2.45ee 2263 -1.R3*e .3.3g++  tions for this species are
P sibifatriy | 1oss 3210 -3.34 +3.71%* +0.48~  not necessarily those
e with the highest num-
Al 4.07 3.81 0.94 2.5 bers individuals caught
r_u_nh_nl.l.mhc_r 048~ .46~ -0.02- (.03~ inote e.g. high value of

Statstical signihcance: == - p< 001, * - p<(L05, ~ - ns

Bukowo station ).
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Among the species studied. the most differentiated
station indices for those of Red-backed Shrike, the
most stable ones are for Willow Warbler, Ottenby is
the most important station for Red-backed Shrike,
Whitethroat and Lesser Whitethroat, Helgoland for
Blackcap and Garden Warbler, Rybatchy for Willow
Warbler and Wood Warbler, while Polish stations
Bukowo, Mierzeja Wislana and Hel are most important
for Chiffehaff,

Comparison of station indices shows that only
Onenby has clearly higher values for the species
studied than other stations, which among themselves
are rather even in this respect. Thus Ottenby has a
particularly high value for studying Red-backed
Shrike. Lesser Whitethroat, Whitethroat and Wood
Warbler, while the migration of Blackcap and Garden
Warbler 15 insignificant there. Mierseja Wislana and
Hel are most important for Chiffehalt, Bukowa for
Chiffchaft and Blackeap, Helgoland for Blackcap and
Ciarden Warbler and Rybatchy for Wood Warbler and
Willow Warbler

The problem of station evaluation becomes impor-
tnt when one would like to combine results from
many stations to form more general indices (e.g.
regression coelficients and fluctuation coefficients)
which describe population trends across wide breeding
areas. There are Tour possible procedures, which have
different pros and contras, This is discussed below,
based on an exemplary data from Table 4, where
statvon data are fictitious, but a sector right and down
ol the Table contains real values of Tsum, Tavg, Tn
and Ts for Red-backed Shrike,

I Unweighted average: every station is assumed (o
hive the same significance Tor the population studied
ibrowd tront nugraton assumed ). Two pooling proce-
dures are possible;
L1 Tsume summing vp the stations” data and then
calculating total values of the population parameters
tregression coellicient and CF value)
Culeulation procedure: (a) PCsum for every year is
an avernge ol PCa. PCh. etc.. e.g.(for first row): (227
105y /2 = 166, Note that this procedure 15 the
sumiplest. but stations where the number of individuals
cvery low have o relatively strong influence on the
poaled vidue of the parameter: here behind PCa value
15 36 individuals against only 15 for PCh value, which
are averaged imo PCsum. (b Tsum values for R and
CF are calculated as for one station (cf. below).
[.2. Tavg: averaging parameter values caleulated for
single stations nte pooled population value. Tavg
vitlues are the averages Tor B and CF values for stations
iRa. Rb ... CFa. CFh .. e.g: Rurg = (Ra+ Rb) / 2;
CFare = iCFa + CFby / 2

Weichted average: the stations are assumed o be
of unegual value for describing total population pari-
mieters. Two procedures were used
2 0. Tn: weighting for the number of individuals

FLM - umweighted
{Re= -4 45%")

150 15053 e 1973 1580 1985 1590

00
a LAN.COL
250

il 153 1970 1975 980 9=y 194

1 5500 1965 1570 (L] 1 580 19835 1550

Fig. 2. Examples of populanon dynamics described by
means of different calculaton provedures, Unweighted
SUM - procedure 1.1, in the ex weighied: N - procedure
210 8T - procedure 2.2, SYL.CUR - Lesser Whitethroat
Svlvig corewca, LAN.COL - Red-backed Shrike Lo
celtureio. PHY S1IB - Wood Warbler ||"'."."u'."l'r.l'-'n:':.'_.'.l.'l-. siffaf

caught at the station (N-weighting), Caleulation
procedure: (a) PCn for every year: PCn= ({PCa ® Ma)
+ (PCh *Mb) + .0 f Ma + Mb + ... e.g.: FCn{l) =
(22715840 + (105%14.2)) J 1584 + 14.2) = 217
(by Tn values are calculated as for one station. This
can lead to overemphasising stations with the highest
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Table 6. Companson of weighted and unweighted CF coefficients tor species calculated
aceording 1o different procedures: Unweighted - Tsum (procedure 1.1 in the text), Tavg
(procedure 1,21 Weighted - Tn (procedure 2.1), Tst (procedure 2.2).

Pooled regression coel-
ficients ohtained hy
means of weighted pro-

| cedures seem to be inde-
Rper yade N o Weighica pendent of the num-bers
| Tsum Tavg Tn Tst SR
. | of individuals caugh
Localluria | 2323 7.95 7355 2.36 348 per 5Pecigg at all sta-
5. arricapilie 8237 2.55 .11 336 2.35 tions (Table 5). Results
> o Wi | 40y | 204 S | e poumEied et
B DA TN el R AL H 4 SOy i 0
5. communis 2258 13,95 67.78 9.9] 7.05 f‘.‘:“el‘“ e ‘l'“ tbz e
P 1rochilins 2490.5 19 16.37 A1l 4g] ELESORIEARE0
P collvbita 2189 5.09 17.32 5.46 gAg: Dumbers ot bdscaught
P sibiletriy 105.5 9.58 60.23 9.63 866  (butp>0.05). Does this
mean that most com-
i 3 :
mean 6.69 35.07 3.34 3.14 mon birds are more re-
rwith number -0, 34~ (.50~ -1 40~ -0 33~ sistant against changes
i in the environment?
Statistical significance: ** - p< 001, % - p< 005, - - ns, The influence of the

numbers of birds caught because of very high catching
efficiency (there 217 is much closer to 227 than to 105,
2.2 Tst weighting for the station value indices (,.ST-
weighting™y should theoretically be the best method
relating species data to the total catching resulis,
Calculation procedure is much as in MN-weighting®,
but instead of Mx we use STx values (station vali-
dation indices ) are used. However. one must be aware
that when a particular station 15 extremely valuable
for one or two species, the station validation for others
can be negatively hiased.

Tables 3 and & contain results obtained by means
of different pooling procedures for the same raw
station data, The general pattern of results for both
population parameters clearly shows that different
procedures lead 1o gquite different summary stanstics.
Especially different are weighted and unweighted
values of the regression coefficient, In published
papers { Busse & Marova 1993: Busse 1995; Busse et
el 199371 where the unweighted caleulation procedure
was used. pooled regression coefficients were clearly
negalive (see Table 5. Tsum® procedore) lor all
species and thus the conclusions were rather pessi-
mitstc as 1o the welfare of the species studied. This 15
especially obvious for Whitethroat and Red-backed
Shrike, Application of weighting procedures leads to
much more optimistic general conclusions. Weighted
procedures applied to Wood Warbler even give a
statistically sigmificant positive trend instead of a
significant negative rend. Figure 2 shows how strong
the influence of the pooling procedure on the descrip-
tion af the overall population trend can be. For Lesser
Whitethroar the influence is relatively low as seen both
in the population curve and the regression coefficients.
Red-backed Shrike and Wood Warbler are examples
of sirong dependence of the population curve and re-
oression coelticient on the caleulation procedure.

pooling procedure on
estimates of annual fluctuations is less clear. The only
exception is the unweighted averaging procedure
(Table 5). Despite calculation of CF values is very si-
milar to estimation of the variance, which is an additive
measure. averaging station CF values (1o Tavg) gives
very different results than another unweighted proce-
dure (Tsum). As it gives pooled CF values several
times higher than other procedures, it cannot be
accepted. Second, the unweighted procedure gives a
slightly higher average CF value than weighted
procedures, but patterns differ between species. All
pooled CF wvalues, independently of the procedure
used, seem to be negatively correlated with the
numbers of individuals caught per species (hut
p=0.03). CF coefficients seem 1o be more species-
dependent than number-dependent. A similar con-
clusion on the variation of migration counts was
presented by Svewsson (1978), but very general
patterns for passerines and raptors were studied. It
seems that the problem needs further detailed studies
On mMany species.

4. Conclusions

I. The method of pooling monitoring data collected
at several stations considerably influences the
results.

2. For regression coelficients weighted averages give
always more positive {or less negative) values,
which may affect conclusions derived from monito-
ring data. [t seems that the results obtained at the
stations where the species is more numerous are
mare representative of the overall population trend
than those from other stations,

3. The influence of the pooling procedure on an annual
fluctuation measure, CF, is less clear and the CF
seems to be more species-dependent,

4. Further studies on effects of pooling procedures

are needed.



VOGELWELT 120, Suppl.: 389 - 395 [ 19t)

JUS

6. References

Bavsans, Jo& 1 Rute 1986 Long-term autumn occurrence
of irregular migrants at Pape, Latvia. Var Fagelv., Suppl.
[1: 1316

Berthown, P G, Fueoe, U, Querser & H. WinkLer |986:
[e Bestandentwicklung von Kleinvigeln in Mitteleu-
ropa: Analyse von Fangeahlen, 1, Orn, 127; 397-437.

Bosse, PO1973: Dynamics of numbers in some migrants
caught at Polish Baltic coast 19611970, Not. Om. |4
1-38.

Busse, B 1990 Stadies of long-term population dynamics
Pased on ringing data. Ring 13; 221-234,

Brzse, P984 Populatien rends of some migrants at the
southern Baliie coast - autumn caching results 1961 -
1990 Ring [6: 115-154.

Buase, B 1995 Migration dynamics of Red-backed Lanins
coffirio and Great Grey Shrikes L. excwbitor in the Baltic
Region, 1961-1990 In: Yoser, R. & F. E. Lovrer (eds.):
Shrikes Lamidae of the World: Biology and Conserva-
tion, Prow, Western Found, Vert, Zool. & {1): 55-60.

Brase. P I Bausanis, A, Levits, H. Pakkavra, Vo AL Pavevs-
Ky de M, Oganen 19950 Population number dynamics
12611990 of Svivia species caught during autumn
migratien at some North and Central European bird
stations, Ring 170 1 1-30.

Busse, P & T, Cosra |986: Population trends of magrants al
the Polish Baltic coast and some new problems in the
interpretation of migration counts. Vir Fagelv., Suppl.
[1:27-31.

Busse, P & [ Marova 1993 Population dynamics 1961-
1990 of common leaf warblers Phvlloscapus sp.al some
Central European bird ringing stations. Ring 15: 61-8(.

Hiorr, C. & C.-G. Linosols 1978 Annual bird ringing totals
and population fluctuztions. Oikos 30: 387-392

Linohows, C.-G., €. Hiorr & ). PeTrerssos 1983: Variation
in the numbers of some migrating passerines at Onenby.
Orit. Fenn., Suppl. 3; 92-93,

Favevsky, V. A 1990: Population dynamics of birds
according 1o trapping data on the Courish Spit of the
Baltic Sea during twenty-seven years. Zool, Zh, 69: 80-
93

Pertersson, 1. & AL HepexsTrOwM 1986; Long term flu-
cluations in ringing figures of Willow Warblers
FPhiyllescopuy fochilus at Ottenby, Sweden. Vir Figelv..
Suppl. 11: 171-174.

Svensson, 5, E. 1978: Efficiency of two methods lor
monitoring bird population levels: Breeding bird
censuses contra counts of migrating hirds, Oikos 30
3733860

Preemyslaw Busse & Agnieszka Trocinska, Bird Migration Research Station, University of Gdansk,
Przebendowo, PL-84-210 Choczewo, Poland. E-mail: busse @ univ geda.p!




