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Do numbersof Great Tits Parus major caught at ringing stations
reflect thereal intensity of passage?

JAROSEAW K. NOWAKOWSKI

The capturedynamicsfor Great TitsParusmajor ringedin
the years 1979-1993 at six stations on the south-eastern
Baltic coast between Estoniaand Poland formed the basis
of ananalysisastowhether thecapturesat onestationwere
sufficient to describe the large-scale migratory activity of
birdsin the region. The centrally located Neringa station
served as the focal station and the five other stations as
points of reference. It emerged that both seasona and
multi-year capture dynamics for Neringa were usually
well correlated with resultsfromtheremainingfivestations.
However, the highest correl ation (for multi-year dynamics
r=0.78; for seasonal dynamicsr = 0.77) was found when
theresultsfrom Neringawere compared with theintensity
of Great Tit migration in the whole region (calculated as
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themeanfor theremaining stations). Theresultsshow that,
in the case of a migrant with a simple migratory system,
such asthat of the Great Tit, the number of birds caught at
one specific ringing stations often is sufficient to map the
migration intensity of alarger region, but also that many
stationsgive astill better measure of the passageintensity.
Equally, theGreat Tit'smigration over largeareasisshown
to be surprisingly even.
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Introduction

In the course of their many years of work, the
numerous bird-ringing stations across Europe have
accumul ated tens of millionsof records constituting
adatabase suitablefor analysing seasonal and multi-
year capture dynamicsfor ahost of species. Itisthus
perhaps surprising that so relatively few analyses of
thistype of material have been published to date, but
this may partly reflect methodological problems.
One problem has been whether the multi-year and
seasonal dynamicsreflect real changesin migration
intensity or merely capture success depending on a
large number of other factors. Another problem has
been to what extent the intensity of the passage at a
certainplacereflectsthegeneral intensity of migration
at the scale of aregion. Thus far, different authors
have tended to take opposite positions on these
issues, with some considering material of this type
biased by local factors (mainly weather) to such an
extent that drawing correct conclusionsisimpeded
(Alerstam et al. 1973, Svensson 1978). In contrast,

in the view of Busse (1999, 2000), both multi-year
and seasona capture dynamics are reliable data
capable of being analysed in detail and interpreted
onawider popul ationandgeographicscale. However,
while the two opinions continue to be propounded,
areview of the literature would not seem to offer
clinching evidence for either. Above al, there are
constant difficulties with any evaluation of
methodological precision.

Thus, inseekingto providesomenew insightsinto
the above questions, | have concentrated on the
Great Tit — a species that presents a very simple
system of migratory movements. Great Titsmigrate
a low but relatively steady speed (Nowakowski
2001), in abroad front, and with asimilar direction
of movement (ca 235°) being maintained over the
whole of Eastern and Central Europe (Likhachev
1957, Payevsky 1971, Hudec 1983, Alerstam 1993,
Hudde 1993, Rezvyi et al. 1995). Reasoning is thus
made easier by the fact that the migration routes of
different populationsdo not cross. Thebirdsusually
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migrate at alow level by flying short distancesfrom
treetotreeand only sometimescover alarger distance
in one “jump” (Ulfstrand 1962). It is thus rea
migrantson their way, not only birdsresting at stop-
over places, that are caught at ringing stations.

The work made use of a huge dataset from the
years 1979-1993 collected at six ringing stations
located closetothesouth-eastern Baltic coast (Figure
1; for description of stations and field methods, see
Busse2000and Nowakowski 2001). Intotal, 436,239
Great Titswere caught during the study period. The
centre of the region in question holds the Neringa
station, as well as two others close by — at Ventes
Ragas (15 km away) and Rybachy (46 km away).
Themost distant of the six stationsisKabli (352 km
away). On the basis of this configuration, the work
sought to determine whether the catch statistics for
Neringacould be forecast accurately on the basis of
trapping data from the other stations.

M ethods

To compare the course of seasonal migration
dynamicsat thedifferent stations, meandaily capture
totals for the years 1979-1993 were correlated
(Spearman rank correlation) among the stations. To
compare multi-year dynamics, | used the autumn
totalsfor the stations (Pearson correlation); thetype
of statistics used was adjusted to the distribution of
data. The numbers of birds caught each autumn (for
multi-year dynamics) and in each day (seasonal
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Figure 1. Location of bird ringing stations from which the
material used in the paper originates. KA = Kabli (58°01'N,
24°27' E), MW = MierzejaWislana(54°21'N, 19°19'E), NE =
Neringa (55°27'N, 21°04' E), PP = Pape (56°11'N, 21°03'E),
RB = Rybachy (55°09'N, 20°52'E), VR = Ventes Ragas
(55°21'N, 21°12'E).

Placeringen av de ringméarkningsstationer frén vilka materi-
alet for denna studie kommer.
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dynamics) were normalised in relation to the mean
number of birds caught in autumn at a given station
during the whole study period. To compensate for
differences in arrival time at the different stations
when comparing the seasonal dynamics, the results
of the daily catches were shifted by the number of
daysneededfor thebirdstomovetoor fromNeringa.
With an average speed of movement of Great Titsin
thisregion being 33.2 km/day (Nowakowski 2001),
the seasonal dynamics were shifted by +2 days at
Pape, by —1 at Rybachy, and by -5 at Mierzeja
Wislana(theVistulaSpit). Daily catch datawere not
available for the remaining stations.

Results and Discussion

Autumnal catch totals for Neringa correlated well
with the figures obtained at four of the other five
ringing stations, irrespective of their distance from
Neringa(Tablel). However, thestrongest correlation
was obtained when the catch totals at Neringawere
compared with the mean number of birds caught in
a given season at al the remaining stations taken
together (including Mierzeja Wislana, which was
the station that did not correlate well with Neringa—
see Table 1).

Similar good correlationswereobserved whenthe
daily catch totals were compared (Table 1). In this
case MierzejaWislana correlated equally well with
Neringaastheother stations. Asfor theannual total's,
alsothedaily totalsgaveastronger correlationwhen
Neringawascomparedwiththepooled datafromthe
other stations.

Overadll, the results show that: (1) the number of
birdsringedisagood reflection of thelocal intensity
of passage (such correspondence was suggested
earlierinthecaseof the Great Tit, although thedirect
evidence was lacking — see Ulfstrand 1962, Cofta
1985), and (2) the number of ringed birds usually
reflect the general intensity of the passage in the
region well.

It is apparent that the high correlations between
the catch data from the different stations would not
have been obtained if both of the above conditions
were not fulfilled concurrently. The results also
show that the passage of Great Titsiseven over large
areas. This means that data from one single station
will often show much of thetruemigration dynamics
of alarger area. However, astill better estimateof the
intensity of movement will be obtained with data
from the greatest possible number of sites. What is
perhaps surprising isthat, even where other stations
are only a dozen kilometres distant from a given



Table 1. Correlation between catch total sat Neringaand theremaining stations, and between Neringaand themean
catch totals at al remaining stations taken together. Spearman rank correlation (r.) or Pearson correlation
coefficients (r) are given, depending on the type of data distribution. For station symbols, see Figure 1.

Korrelation mellan fangstsummor vid Neringa och évriga stationer samt mellan Neringa och medel summor for
Ovriga stationer tillsammans. Spearman rank korrelationer (r.) och Pearson korrelationskoefficienter (r) visas.

For stationsbeteckningar, se Figur 1.

VR RB PP MW KA Mean
Medeltal
Autumnal catch totals r=0.63 r=0.71 r=0.66 r=0.12 r=0.72 r=0.78
Totala hostfangster p=0.013 p=0.003 p=0.008 NS p=0.003 p<0.001
Daily catches r=0.69 r=0.66p r=0.73 r=0.77
Dagliga fangster p<0.001 <0.001 p <0.001 p <0.001

ringing station, the latter's catch results can be
predicted much more precisely on the basis of the
datafromthewhol eregion (covering several hundred
square kilometres) than by using data from the
nearest stations.

It is likely that the results of this study can be
extended to other species with a migration system
similar to that of the Great Tit. It isnatural, however,
that trapping data may not be valid as a precise
measure of migration intensity for other species,
with different migration systems. The majority of
birds migrate at high atitudes and are caught only
afterlandfall at stop-over sites. Neverthel ess, Zehnder
& Karlsson (2001) were recently able to show that
catches offer agood picture of the local intensity of
migration also for such type of migration. However,
it is not yet known to which extent this agreement
means that catches are able to show the general
intensity of passage over a larger region. In some
species, comparisons of migration intensity with
data from breeding bird censuses revealed similar
long-term trends, though the correspondence in
successiveyearstended to be poor (Svensson 2000).
Inthecaseof speciesusing dispersed and changeable
habitats (such as waders), catches are undoubtedly
poor measuresof movement intensity (Busse 2000).
In some other species, the interpretation of the
results is made difficult by the crossing of different
migrationroutes, for examplein Song Thrush Turdus
philomelos (Busse & Maksalon 1986) and Robin
Erithacusrubecula(Remisiewiczetal. 1997). How-
ever, in these cases too, simultaneousinterpretation
of datafromanetwork of ringing stationsasdenseas
possible would probably give satisfactory results
(Busse & Trociriska 1995, Wozniak 1997).
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Sammanfattning

Aterspeglasden sannaflyttningsintensitetenfor talg-
oxeParusmajor avfangssiffrornavidfagel stationer?

Frantalrikafégel stationer i Europafinnsfor ett stort
antal arter varden som visar hur fangsten varierar
savé inom &ret sommellanolikadr. Det & forvanan-
deatt sarelativt faanalyser av dennatyp av material
hittills har publicerats. Det kan bero pa foljande
metodol ogiskafrégor. Visar fangsttalenflyttningens
verkligaomfattning olikadagar under sdsongen och
under olika&r?1 vilken utstrackning visar fangstta-
len vid en enstaka station flyttningens omfattning
inom en stor region? Hittills har olika forskare
intagit skilda positioner till dessa fragor. Somliga
har havdat att olika faktorer (sarskilt vadret) paver-
kar fangsten s3 mycket att detta hindrar riktiga
dutsatser om stréckets sanna omfattning. Andra
héavdar att fangsttalen speglar flyttningens sanna
omfattning och darfor kan anvéndas for slutsatser
om populationernai storre geografisk skala.

For att bidramed nagon ny kunskap i dennafraga
har jag samlat fangstsiffror fran sex olika fagelsta-
tioner som &r bel&gna langs Ostersjons ostkust (Fi-
gur 1). Jag har gjort detta for talgoxen, som har ett
enkelt flyttningssystem. Talgoxarna flyttar med I&g
och relativt konstant hastighet. De flyttar pa bred
front och i en gemensam riktning (235°), som &r
densamma 6ver hela dstra och centrala Europa.
Anayserna forenklas sdledes av att olika popula-
tioners vagar inte korsar varandra. Flyttningen gar
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till sa att talgoxarna flyger 1agt korta stréckor fran
tréd till tr&d. Endast ibland flyger delangre stréckor
i ett” hopp” . Derasentydigaflyttningi enoch samma
riktning visar att de f&glar som fangas vid stationer-
na ar verkliga flyttare och inte rastande faglar.

Totalt anvéndejag mig av ett mycket stort materi-
al, namligen 436.239 talgoxar som fangats vid de
sex stationerna dren 1979-1993. Stationen Neringa
ligger centralt i forhdllande till Gvriga stationer och
helt néraligger ocksaVentes Ragas (15 km bort) och
Rybachy (46 km bort). Den mest avlégsnastationen
ar Kabli (352kmbort). MinfrégestalIning var framst
om fangsterna vid Neringa kunde forutsigas med
hjap av fangstdata fran Gvriga stationer.

Metoder

Fangstmetoder och beskrivningar av fagel statione-
rnahar publiceratstidigare (Busse 2000, Nowakow-
ski 2001). For attjamforafangsternaunder ssongen
beréknade jag korrelationen (Spearman rank) mel-
lan stationerna for medelfangsten varje dag under
aren 1979-1993. For att jamfora fluktuationerna
mellan dren under perioden beréknade jag korrela-
tionerna (Pearson) for hdstsummorna. Innan berak-
ningarna genomfoérdes normaliserade jag dagsvér-
dena och héstsummorna genom att réknaom demii
forhallandetill medeltalet faglar som fangatsvid en
given station under hela perioden. For att eliminera
effekten av att stationernalag paolika platser 1angs
féglarnas flyttningsvag skiftade jag dagsvardena
med det antal dagar i flyttningstid som skilde de
olikastationernadt i férhallandetill Neringanar jag
beréknade korrelationerna for sasongsdynamiken.
Flyttningshastigheten i det aktuellaomradet &r 33,2
km/dag. Sledes skiftades datum med +2 dagar for
Pape, —1 dag fér Rybachy och—5 dagar for Mierzeja
Wislana(VistulaSpit). For dvrigastationer var dags-
siffrornainte tillgangliga.

Resultat och diskussion

Hostsummorna for Neringa korrelerade val med
motsvarande summor for de 6vrigastationernaobe-
roende av avstandet till dem (Tabell 1). Den basta
korrelationen erhdlls dock om Neringa jamfordes
med alla dvriga stationer tillsammans. Detta géllde
trots Mierzeja Wislana inkluderades, den station
som i dvrigt intet korrelerade val med de dvriga.
Lika goda overensstammelser mellan stationerna
erholls ocksa for de dagliga fangsterna under si-
songen (Tabell 1).

Svaret pafrégan om Neringaspeglar flyttningsin-



tensiteten i regionen blev féljande: (1) antalet fang-
ade talgoxar & en god aterspegling av flyttningens
lokala omfattning och (2) antalet fangade talgoxar
aterspeglar vanligen flyttningens omfattning inom
en storre region pa ett bra sétt.

Det &r uppenbart att de hoga korrelationernamel -
lan de olika fagel stationernainte skulle ha erhallits
om inte bada nyssnamnda kriterier hade varit upp-
fyllda. Resultaten visar ocksaatt talgoxensflyttning
ar jamn och likartad Gver en stor region. Redan en
enstakastation kan darfor getillforlitliginformation
omflyttningensgenerellaomfattning ver ensésong
och under olika &. Men &nnu sskrare information
erhdlls om man inkluderar stérsta mgjliga antal
stationer i analysen. Nagot Gverraskande var att
flyttningen vid Neringa kunde forutsdgas béttre av
samtliga stationer tillsammans (spridda over flera
hundrakvadratkilometer) 8nav deenskildastationer
som l&g nérmast.

Det & sannolikt att de resultat som jag visat for
talgoxe ocksagaller for andraarter med ett liknande

enkelt flyttningsmonster. Déaremot behdver resulta-
ten naturligtvisinte gédlla for arter med andra flytt-
ningsmaonster. Majoriteten av arterna flyttar pa hog
hojd och fangas baranér detvingas ner for att rasta,
d.v.s. inte under aktiv flyttning. Nyligen har dock
Zehnder & Karlsson (2001) visat att fangst ger en
godbildav denlokalaflyttningsintensiteten. For hur
stor region en sddan Gverensstammelse galler ar
dock fortfarandeokant. For endel arter har jamforel -
ser mellan fangsttal och hackfageltaxeringar givit
liknande overensstammelser vad galler |angtids-
trender, medan 6verensstdmmel sernamellan enskil-
dadr tenderar att varaddlig. Hos arter som rastar pa
utspridda och variabla lokaler (sdsom vadare) &
fangstsiffror tveklost ett ddligt métt pa antalet flyt-
tande faglar. For vissa andra arter forsvéras tolk-
ningarnaav att olikapopulationersflyttvagar korsar
varandra, t.ex. hostaltrast och rédhake. Men &veni
sédanafall ger troligen ett nétverk av fangststationer
ett tillfredsstallande resultat.
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