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Abstract We analysed the number of autumn migrants at
a bird ringing station over 41 years in the Jura mountains
of Switzerland. For 12 imuptive or potentially irruptive bird
species, the correlations between their numbers per year
were calculated and the species were clustered accordingly.
We found high correlations in the number of migrants
between the Coal Tit Periparus ater, Great Tit Parus major
and Blue Tit Cyanistes caerulens. Most correlations of
passage number between species pairs changed dramati-
cally over time. Only Blue Tit and Coal Tit showed
continuously high correlation in this respect. The variation
and changes over time in between-species correlations in
the number of migrants needs more attention.
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Introduction

Many short-distance migrants show marked among-year
variation in their extent of autumn migration, including
numbers migrating as well as the distance covered (for a
review see Newton 2006). In more southern latitudes (e.z.,
central Europe) this phenomenon is reflected by the
changing numbers of migrants coming from northern areas
(e.g., Koenig 2001; Hippop and Hippop 2007; Korner-
Nievergelt et al. 2007 a). For some species extreme among-
vear varations can be observed, and such species are
termed irmuptive, though it remains a matter of definition
where to set the limits.

A number of factors influencing the strength of autumn
migration have been discussed, often focusing on species
showing classical irruptions. Food availability in relation to
population density is often seen as one key factor (Lack
1954; Koenig and Knops 2001; Newton 2006; Nilsson
et al. 2006). Many of the typical iruptive bird species
depend on tree fruits such as beech Fagus svlvaiica, birch
Beiula sp., spruce Picea abies and pine Pinus sp. The crop
size of these trees varies heavily among years (e.g.,
Swvirdson 1957, Newton 2006). A good crop may reduce
winter mortality of sedentary individuals and hence influ-
ence the population density of the following spring and
summer positively (Flade and Schwarz 2004). Further-
more, good crop may allow boreal populations of finches
(e.g., Red Crossbill Loxia curvirostra, Common Redpoll
Carduelis flammea, Burasian Siskin Carduelis spinus) o
produce an additional brood (preceding the regular brood;
Svirdson 1957) or, in the case of nomadic species such as
Red Crossbill, may prompt flocks coming from further
north or east to settle (Svirdson 1957). Large mass
movements have often been observed when such a good
crop year and, hence, a population increase was followed



by food shortage in autumn or winter (Perrins 1966;
Heldbjerg and Karlsson 1997; Koenig and Knops 2001;
Newton 2006). The proximate role of abiotic environ-
mental factors such as rainfall and temperature, on the
other hand, seems to be more ambiguous, with some
authors claiming their influence to be of little importance
(van Balen and Hage 1989; Koenig and Knops 2001) while
others found at least some influence (Nilsson et al. 2006;
Sether et al. 2007). Jenni (1987) showed that extensive
snow cover forces Bramblings Fringilla montifringilla to
move south.

Ecologically similar species are expected to show some
synchrony in the yearly wvariation of the number of
migrants. While earlier works often failed to find syn-
chrony among species (Lack 1954; Ulfstrand 1963), more
recently, certain correlations became evident, potentially
due to the larger datasets that gradually became available.
The Blue Tit Cvanistes caeruleus and Great Tit Parus
majer, that both feed on beech seed, tend to irrupt in the
same years, and the irruptions of Red Crossbills and Great
Spotted Woodpecker Dendrocopos major, both feeding on
spruce seed, were correlated (Newton 2006). Bock and
Lepthien (1976) showed that irruptions of eight boreal
seed-eating bird species were synchronised to some extent,
especially in eastern North America. Larson and Bock
(1986) and Koenig (2001) also found synchronous irmip-
tions. Interestingly, both noted that the degree of synchrony
can vary strikingly through time.

Here, we analysed 41 years of bird-ringing data col-
lected on a hill pass in the Jura mountains of northern
Switzerland. Due to the highly standardised catching effort,
numbers caught per species can be compared across the
vears and allow us to investigate the correlations between

Table 1 Total number of individuals caught during the observation
period of the stdied species at Ulmethdchi, Jura mountains,

migrant numbers in different species. We mainly focused
on species showing high among year variations in numbers,
i.e., species classically known to be irruptive. Our objec-
tives are describing correlations in the number of migrants
between species, and analysing long-term changes of these
correlations.

Methods
Species and ringing activity

Since 1966, birds were regularly caught and ringed at
Ulmethochi (973 m asl, Jura mountains, northwestern
Switzerland, Canton Basel-Landschaft) during aumumn
migration (Korner-Nievergelt et al. 2007a). Binds were
caught using a total of 150 m of mist nets. Ringing was done
according to the guidelines of the Swiss Ornithological
Institute in Sempach. The position of the nets remained
essentially unchan ged through all vears, and the surrounding
landscape did not change markedly, e.g.. a hedge in the
catching area was regularly cut to the same height and the
forest and meadow mosaic in the area remained constant.

For this work, data from the time period of 27 Sep-
tember through 22 October and the years 1966 through
2006 were available. Ringing took place on all days during
this perod except for 1967 (1 day without ringing), 1968
(33, 1970 (6), and 1974 (1), and except during heavy rain,
when no birds were passing.

The 12 species listed in Table | are essentially those
passeriformes known to perform iruptions in central Eur-
ope (Winkler 1994, and which we caught regularly
(n = 50). We only included species whose median passage

(irruption = number caught > 2 = T-vear average), and the range
of the five lowest and five highest numbers of birds canght during one

Switzerland, between 1966 and 2006, number of irruptions observation season, i.e., between 27 September and 22 October
Species Total number Number of irruption Range of five Range of five
of individuals (vears) lowest numbers highest mumnbers
Grolderest Regulus regulus 1,139 L] 1-4 57-157
Marsh Tit Panis palustris 161 3 0-1 B-14
Coal Tit Periparus ater 5854 7 2-10 491-823
Blue Tit Cyanistes caeruleus 6,576 7 B-29 383-916
Gireat Tit Panis major 6,675 7 4-16 514-537
Eurasian Jay Carrulus glandarius 453 B 0-0 45-98
House Sparrow Passer domesticus L] 11 0-0 311
Eurasian Tree Sparrow Passer montanus 74 (i 0-0 3-15
Common Chaffinch Fringilla coelebs 16,233 L] 58147 742-1,103
Eurasian Siskin Carduelis spinus 6,361 G 0-26 417-009
Common Linnet Carduelis cannabing 153 0-1 9-16
Hawfinch Coccothrausies coccothrausies 261 ] 0-0 2242



















