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Abstract The Common Blackbird is a partial migrant throughout much of its range in Europe. 
That is, part of its breeding population migrates while the rest stays at the breeding ground for winter. Given the 
rapidly changing global climate, it is important to understand how migratory birds, including partial migrants, res-
pond to shifting climatic conditions. In this study, I analyzed 85 years of ring recovery data of the Hungarian po-
pulation of the Blackbird, ringed during the breeding season and recovered during migration or winter, with two 
objectives in mind: (1) to assess whether the Hungarian Blackbird population is also partially migratory, and (2) 
to test the prediction that Blackbirds have exhibited decreasing migration distances over the past decades as ex-
pected based on warming winter temperatures. Hungarian Blackbirds expressed both migratory and resident stra-
tegies, thus can be considered as partial migrants. Furthermore, Blackbirds had been recovered increasingly closer 
(-5.9 km/year) to their breeding grounds in the past decades. Age and sex had no effects on recovery distance. Pro-
vided that this trend continues, the adaptive benefits of migratory behavior may eventually be reduced to a level 
that selection will not maintain it in the population and the Hungarian population becomes entirely sedentary. Sur-
prisingly, 88% of migrant recoveries were the result of shooting or hunting activities in Mediterranean countries, 
primarily in Italy, highlighting both the need to understand the effects of hunting pressure on migratory behavior 
at the population level in songbirds and the urgency to ban the killing of migratory birds in European countries. 
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Összefoglalás A fekete rigó európai elterjedési területének nagy részén parciális vonuló, ami azt jelenti, hogy a 
költő populáció egy része ősszel délre vonul, míg a másik része helyben tölti a telet. A globális klímaváltozás je-
lentős hatást gyakorol a vonuló madarak életét befolyásoló ökológiai tényezőkre is, ezért fontos, hogy ezek sze-
repét a vonulásban, a parciális vonulóknál is, minél alaposabban megismerjük. Jelen tanulmányban 85 év gyű-
rűmegkerülési adatát elemeztem a Magyarországon a költési időszakban jelölt és később vonulás vagy a telelési 
időszak alatt bárhol visszafogott fekete rigókra vonatkozóan. Az elemzésnek két célja volt: (1) a fekete rigó po-
puláció parciális vonuló jellegének vizsgálata, illetve (2) a vonulási távolság hosszú távú változásának vizsgála-
ta. A gyűrűmegkerülések alapján elmondható, hogy a magyar költő populációban vonuló és rezidens egyedek is 
vannak, így ez a populáció is parciális vonulónak bizonyul. Az évek során a fekete rigók megkerülési távolsága 
jelentősen (5,9 km/év) csökkent, ami megfelel a melegedő téli átlaghőmérsékletek alapján várhatónak. A kor és 
az ivar nincs hatással a megkerülési távolságra. Ha ez a csökkenő tendencia folytatódik, a vonulási stratégia adap-
tív előnye idővel megszűnhet, és a jelleg eltűnhet a populációból, az teljesen rezidenssé válhat. A gyűrűmegkerü-
lések meglepően nagy része (88%) vadászatból, elsősorban Olaszországban lelőtt madaraktól származik, ami jól 
illusztrálja a vonuló madarak vadászatának jelentős mértékét a Mediterrán régióban, illetve befolyásolhatja a vo-
nulási távolságról alkotott képünket a gyűrűmegkerülések elemzése során. A vadászat vonuló énekesmadarak po-
pulációira gyakorolt hatásának megismerése illetve e fajok vadászatának betiltása egyre sürgetőbb feladattá vált 
az Európai Unióban.
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Introduction

Partial migration is a widespread phenomenon in the animal world, commonly found in 
birds, particularly in widely distributed species (Dingle 1996). A species is considered par-
tially migratory when part of the breeding population migrates while the rest stays on the 
breeding ground year round (Lack 1943, Lundberg 1988, Chapman et al. 2011). The ratio 
of migrants to residents usually changes with latitude suggesting that the decision to mig-
rate is linked to winter survival. In the northern hemisphere, species exhibiting partial mig-
ration often have populations consisting of predominantly resident individuals at lower 
lati tudes and populations where most birds migrate at higher latitudes (Newton 2008). At 
the proximate level, migratory behavior appears to be influenced by a varying degree of 
interaction between genetic and environmental factors. For example, strong heritability of 
migratory behavior may maintain partial migration within Blackcap (Sylvia atricapilla) 
populations (Berthold & Querner 1982), whereas migration has low heritability in Burrow-
ing Owls (Athene cunicularia) (Ogonowski & Conway 2009). 

Rapid, recent changes in global climate have led researchers to redraw the distribution 
maps of organisms across the planet (Thomas & Lennon 1999, Parmesan 2006). The breed-
ing and wintering ranges of migratory birds, along with the timing of their migrations are 
among the most affected, particularly at higher latitudes and altitudes (Fiedler 2003). Ris-
ing global temperatures have been linked to earlier arrival on the breeding grounds (Puli-
do 2007), shorter migration distances, likely due to shifting wintering ranges (Fiedler et al. 
2004, Visser et al. 2009), changing migration routes (Sutherland 1998), and changes in the 
proportion of migrating individuals as migratory birds are becoming more sedentary (Puli-
do & Berthold 2010, Knudsen et al. 2011).

Given the strong environmental effects on the propensity to migrate in many species, 
partial migrants could serve as excellent model systems to investigate and attempt to pre-
dict how rapid, and often unpredictable, environmental change, particularly global climate 
change, may influence populations of migratory birds (Németh et al. 2013). Specifically, 
the evolution and maintenance of different migratory strategies and the development and 
control of the migratory phenotype under different ecological contexts are questions that 
by studying partial migrants could be easier to answer (Schwabl & Silverin 1990, Fudickar 
et al. 2013, Hegemann et al. 2015). 

The Common Blackbird (Turdus merula) is a typical partial migrant throughout much of 
Europe (Schwabl 1983, Lundberg 1985, Main 2002), and is assumed to be partially migra-
tory in Hungary (Csörgő & Gyurácz 2009), as well, yet formal analyses of this have on-
ly been done on limited sets of samples (Csörgő & Kiss 1986, Ludvig et al. 1991, Móra et 
al. 1998). 

In this study, I analyzed 85 years of ring recovery data of Blackbirds marked in Hungary. 
My objective is twofold: first, to investigate whether the Hungarian breeding population of 
the Blackbird is partially migratory, and second, to take advantage of this long-term data 
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set and test for a temporal trend in migration distance of this population. Based on the lite-
rature, I predicted that, over the past decades, Blackbirds began wintering closer and closer 
to their breeding grounds.

Methods

Ring recovery data were acquired from the Hungarian Ringing Center (BirdLife Hungary). 
The data set spans over 85 years, the earliest recoveries were reported in the 1930s and the 
last ones come from 2016, and contains 16 580 recovery records of 9461 individuals (date 
of data acquisition: 4.12.2016).

Objective categorization of recoveries as residents or migrants is critical to assess partial 
migration. I followed Lack’s (1943) definition of ‘residents’, which considers individuals 
‘residents’ if they are recovered at the breeding grounds in the same season when conspeci
fics are recovered on the wintering grounds. Migratory status therefore depends on the defi-
nition of breeding and wintering sites (Helm et al. 2006). However, to objectively decide 
what could be considered a breeding ground is difficult. One solution to this problem is to 
plot the distances between the locations of ringing and recovery sites and visually determine 
the largest gap, a divide between birds recovered relatively close to the ringing site and fur-
ther away (see Helm et al. 2006, Hegemann et al. 2010). I considered Blackbirds that fall 
below this divide as residents and the ones with longer recovery distances as migrants for 
the purpose of this study (Figure 1). 

From the data set, I selected records of birds, which were ringed during the breeding sea-
son in Hungary (either as a nestling or as an adult) and recovered during migration or in 
the winter (n=2132). These ringing records come from 163 locations with over 70% of the 
records belonging to only 11 ringing stations, which are spread across Hungary. In case of 
multiple recoveries of the same individual, which applied only to residents, I only selec-
ted the last record of winter recovery. The characterization of breeding, migration and win-
tering seasons in this population follows Móra et al. (1998) and Török (1998): the months 
of March through August are the breeding season, the months of September-October and 
February are the migration season, and the months of November through January are the 
wintering season for this population. Naturally, any categorization of this kind will be ar-
bitrary to a certain degree, and will contain some birds that belong to another category. For 
example, there may be birds that were already on the wintering area in October and some 
that have not yet left the breeding ground. Yet, at the population level, these categoriza-
tions are justified and represent the annual timing of lifehistory events for the majority of 
this population.

I tested the prediction that migration distance (i.e. distance between ringing and recovery 
sites) decreases over time with linear regression using the “car” package (Fox & Weisberg 
2011) in the R statistical environment (R Core Team 2013). 
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Results

Visual inspection of the recov-
ery distances yielded a gap be-
tween 40 km and 276 km, which 
I used as a threshold for assign-
ing birds to the categories of “mi-
grants” and “residents”. Of the 
2132 birds meeting the criteria for 
the ana lysis, 171 were classified 
as mig rants and 1961 as residents 
(Fi gure 1). Of the 171 migrants, 
109 were recovered during winter. 
Mean recovery distance of winter-
ing migrants is 827.9 km, and the 
longest recovery distance (1578 
km) was reported for a bird shot 
in Mallorca, Spain in 1956. By far 
the most wintering migrants have 
been recovered in Italy (92) but 
recoveries have also been report-
ed from France (14, of which 9 
were reported from the island of 
Corsica), Spain (1), Slovenia (1), 
and Albania (1). Of the 109 mi-
grants, 96 were shot or hunted (81 
of those in Italy), 3 were captured 
live, and there was no information 
received on the rest of the birds 
besides the ring number. 

Recovery distance of migrants 
was related to the year of recovery (F1, 107= 31.5, p<0.001) with an R2 of 0.22. Recovery dis-
tance decreased with an average of 5.9 km each year (Figure 2). Age upon recovery (Nfirst 

calendar year=46, Nadult=59) and sex (Nmale=37, Nfemale=26) had no significant effects on recovery 
distance of wintering migrants (ANCOVA with year as covariant, age x year: F3, 101=0.038, 
p=0.846; age: F3, 101=0.152, p=0.697; sex x year: F3, 59=1.940, p=0.169; sex: F3, 59=0.188, 
p=0.666).

Discussion

Analysis of recovery distances in the breeding population of Hungarian Blackbirds re-
vealed both migratory and resident strategies. Therefore, partial migration can be confirmed 

Figure 1. Frequency histograms of recovery distances of 
Blackbirds captured on the breeding grounds and 
recovered during migration (n=1670) or winter 
(n=462)

1. ábra A költési időszakban gyűrűzött és vonulási, illetve 
telelési időszakban visszafogott fekete rigók visz-
szafogási távolság eloszlása 
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in this population as well. This result is not surprising given that similar conclusions were 
reached using a smaller subset of ring recovery data (Móra et al. 1998, Csörgő 1991) and 
by monitoring the wintering ecology of Blackbirds breeding in an urban park (Csörgő & 
Kiss 1986, Ludvig et al. 1991). Similarly to the Hungarian Blackbird population, we can 
find partial migrant populations of Blackbirds in Germany (Schwabl 1983, Fudickar et al. 
2013), northern Europe (Snow 1966, 1978, Spencer 1975, Main 2002), and the Netherlands 
(Van Vliet et al. 2009). In fact, the Dutch Blackbird population appears to have become al-
most entirely resident in recent decades likely as a consequence of warming climate (Van 
Vliet et al. 2009).

The prediction that migration distance decreases over time in this Blackbird population 
was strongly supported by a decrease of 5.9 km per year in average recovery distance (Fig-
ure 2). Although age- and/or sex-dependent latitudinal segregation during winter is a com-
mon phenomenon in migrants (Newton 2008), and, based on differences in social domi-
nance, one could expect it to be found in Blackbirds as well (Schwabl 1983, Lundberg 
1985), these factors had no significant effects on recovery distance in this population of 
Blackbirds. Reduction in migration distance has also been reported for the Swedish (Frans-
son & Hall-Karlsson 2008) and German Blackbird populations as well, only with a lower 
rate of change (-0.14 km/year) in the latter (Fiedler et al. 2004). Decreasing migration dis-
tance as a response to global climate change has been detected in a number of short-dis-
tance migrant species all across Europe (Fiedler et al. 2004, Visser et al. 2009, Meller et 
al. 2016). The primary explanation for this trend is improved access to food sources clos-
er to the breeding grounds facilitated by increasingly milder winter temperatures in recent 
decades (Meller et al. 2016). This in turn increases winter survi val and relaxes selection for 

Figure 2. Recovery distances significantly decreased over time in wintering migrant Blackbirds 
(n=109)

2. ábra A fekete rigók megkerülési távolsága szignifikánsan csökkent
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migration. However, there is another significant factor, which cannot be ignored when try-
ing to explain increasingly shorter migration distances and latitudinal shifts in wintering 
grounds. Hunting pressure for migratory songbirds is remarkably high in countries of the 
Mediterranean (McCulloch et al. 1992). Indeed, a surprisingly high proportion (88%) of 
the recoveries of wintering, migrant Hungarian Blackbirds resulted from shooting or hunt-
ing activities. A remarkably high percentage of these (84%) are reported from Italy. Simi-
larly, hunting in Mediterranean countries contributes a significant number of ring recoveries 
for migratory bird species breeding in Germany (Fiedler et al. 2004) and in the Netherlands 
(Visser et al. 2009, Hegemann et al. 2010). It is well known that hunting and illegal trapping 
of migratory birds can drastically reduce population size (Kamp et al. 2015), and alter mi-
gratory behavior and routes (Béchet et al. 2003). Thus, it is important to consider the contri-
bution of hunting, along with climate change, when interpreting ringing recovery data and 
the associated decrease in recovery distances. Although ring recovery probabilities are gen-
erally not uniform geographically (Thorup et al. 2014), it is unlikely that hunting activities 
have coincidentally shifted closer to Hungary (i.e. breeding grounds) in recent decades lead-
ing to a similar spatial distribution of recoveries to what one would expect when the winter-
ing range is shifted northward in response to climate warming. Intensifying hunting pressure 
in the Mediterranean over the past decades, however, could potentially force migrants to es-
tablish wintering areas away from disturbed regions (Madsen & Fox 1995), and/or could re-
duce the number of successful longer-distance migrants in a po pu lation. Both mechanisms 
could accelerate selection already at play favoring shorter mig ration distance or residency 
due to warming winter temperatures. 

Given the current rate of decline in migration distance, the majority of migratory Black-
birds in this population may soon winter near their breeding grounds. Eventually, the adap-
tive bene fits of migration may be reduced to a level that selection will not maintain it in the 
population and the birds become sedentary, similarly to the Dutch Blackbirds (Van Vliet et 
al. 2009). Human-induced rapid environmental change offers new, unexplored opportunities 
along with novel risks for birds to cope with. In the same time, it also provides new mod-
el systems for researchers to better understand how successful organisms overcome these 
“modern” challenges (Németh et al. 2013, Wingfield et al. 2015). 
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