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Riassunto – Dati preliminari sugli effetti del cambiamento climatico su fenologia e parametri 
riproduttivi di due specie acquatiche nidificanti in ambiente alpino: il Tuffetto Tachybaptus 
ruficollis e la Folaga Fulica atra nelle Dolomiti di Auronzo (Veneto). Nel 2023 è stata verificata, 
per la prima volta, la seconda riproduzione di Tuffetto e Folaga presso il Lago di Misurina e il Lago 
Antorno. Sono stati registrati schiuse fino in settembre e giovani nutriti dai genitori fino alla metà di 
ottobre (per la Folaga in un caso fino a fine ottobre). I valori dei parametri riproduttivi erano supe-
riori nella prima riproduzione rispetto alla seconda. Si evidenzia il ruolo del riscaldamento globale 
ed il parallelismo con gli insetti.

Bird species breeding in alpine environments must cope with strong seasonal cli-
mate changes and a reduced season suitable for reproductive activities, which leads to 
a lower number of breeding attempts per single suitable season compared to species 
nesting at lower altitudes (cf. e.g. Martin & Wiebe, 2004).

Climate change has various effects on animal species such as modification of rang-
es or phenology (see e.g. Charmantier & Gienapp, 2014; Dunn & Møller, 2014; Cohen 
et al., 2018). One of the consequences occurring in the Alps in recent decades is the oc-
cupation of previously unused zones with expansion of the breeding ranges of bird spe-
cies towards higher altitudes. In this context, breedings of the Little Grebe Tachybaptus 
ruficollis and Eurasian Coot Fulica atra were found at Lake Misurina (46°34'56''N 
12°15'18''E, 1750 m a.s.l.) and Lake Antorno (46°35'41''N 12°15'54''E, 1870 m a.s.l.) 
in the Auronzo Dolomites (Eastern Alps, Veneto, North-eastern Italy) (Rassati, 2020).

The Little Grebe and Eurasian Coot usually have one or two broods per year 
(Cramp & Simmons, 1977, 1980). In the lakes of the Eastern Alps, it was believed in 
the recent past that, even though the possibility of a second egg laying could not be ex-
cluded, the characteristics (sensu lato) of the sites determined a single annual breeding 
of the two species (Rassati, 2013, 2020).

Regular monitoring over the years allowed the detection in 2023 of breedings of 
the Little Grebe and Eurasian Coot in the two above-mentioned lakes (Fig. 1), with 
hatchings until September and young fed by the parents until mid-October (for the 
Eurasian Coot, in one case until the end of October). Moreover, for both species, the 
second annual breeding was recorded for the first time.
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Figure 1. Young individuals of the Little Grebe and Eurasian Coot. Lake Antorno. (Photo G. Rassati). 
Figura 1. Giovani di Tuffetto e di Folaga. Lago Antorno. (Foto G. Rassati).

The fledging rate (no. fledged young/no. hatched pulli) and breeding success (no. 
fledged young/pair that produced pulli) (Tab. 1) were clearly higher in the first breed-
ing than in the second one, even if the small number of cases does not allow definition 
of the true ratios with reasonable certainty. In addition, the second broods had a lower 
number of pulli per pair: Little Grebe 3.0 vs 3.8, Eurasian Coot 3.3 vs 3.7. Considering 
both the first and second breeding (Tab. 1), the values   of the reproductive parameters 
differ variably from what was previously found (Rassati, 2020, unpub. data). However, 
the double breedings increased the total number of fledged young of the two species 
at the local scale.

The climate trend observed in Veneto from the 1950s onward generally confirms 
what is occurring at a European scale, i.e. a significant increase in temperatures: in 
particular, the mean annual temperature shows a sharply increasing trend (+1.3 °C in 
the period 1993-2017) (ARPAV, 2017). Summer 2023 was hot and at the end of August 
there was an intense heat wave especially in the mountains where heat records for the 
end of summer were broken and autumn 2023 saw a prolonged mildness never record-
ed in previous years, with the warmest September in 45 years (ARPA Veneto). Hence 
climate change and the consequent warming appear to be fundamental in allowing a 
second successful breeding in Alpine sites, confirming the extension (towards autumn 
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months) of the duration of the breeding period also in these environments.

Table 1. Reproductive parameters for the first (1) and second (2) breeding. 1-2: cumulative data (Breed-
ings 1 and 2). BS: breeding success (mean ± SD). No. young: minimum and maximum number of 
fledged young per pair. / Tabella 1. Parametri riproduttivi inerenti la prima (1) e la seconda (2) ripro-
duzione. 1-2: dati cumulati (Riproduzioni 1 e 2). BS: successo riproduttivo (media ± DS). No. young: 
numero minimo e massimo di giovani involati per coppia.

Little Grebe     

Breeding No. pairs Fledging rate BS No. young

1 6 78.3% 3.00 ± 0.63 2 - 4

2 2 50% 1.50 ± 0.71 1 - 2

1-2 8 72.4% 2.63 ± 0.92 1 - 4

Eurasian Coot     

Breeding No. pairs Fledging rate BS No. young

1 10 83.8% 3.10 ± 0.74 2 - 4

2 3 50% 1.67 ± 0.58 1 - 2

1-2 13 76.6% 2.77 ± 0.93 1 - 4

The second breedings of the Little Grebe and Eurasian Coot are also indicative of 
the parallelism that occurs with other animal classes as a consequence of global warm-
ing, e.g. with insects and the relative number of generations they complete in a year 
(Corbet et al., 2006; Jönsson et al., 2009; Altermatt, 2010), as well as the possibility of 
moving up valleys and slopes (Kocsis & Hufnagel, 2011; Öhrn, 2012). In this regard, 
on 29 August 2022 during surveys aimed at verifying the breeding of the species under 
study, the song of Cicada orni was heard in the wood of Norway Spruce Picea abies, 
Swiss Pine Pinus cembra and European Larch Larix decidua near Lake Misurina at 
1780 m a.s.l.

In conclusion, the results highlight the changes caused by global warming with 
modification of the phenology of animal species and the “mixing” underway in Alpine 
animal communities with Mediterranean elements coming into contact with species 
with a Eurosiberian boreoalpine distribution (cf. e.g. Rassati, 2016) also of different 
faunal groups: contemporaneously with the song of Cicada orni, a Spotted Nutcracker 
Nucifraga caryocatactes was emitting its call a short distance away.

REFERENCES
• Altermatt F., 2010. Climatic warming increases voltinism in European butterflies and moths. Proc. 

Biol. Sci., 277: 1281-1287.
• ARPAV, 2017. A proposito di … Cambiamenti climatici. Seconda edizione. Agenzia Regionale per la 

Prevenzione e Protezione Ambientale del Veneto.
• ARPA Veneto. https://www.arpa.veneto.it/.

Rassati, 2024 - Alula 31 (2):70-73



73

• Charmantier A. & Gienapp P., 2014. Climate change and timing of avian breeding and migration: 
evolutionary versus plastic changes. Evolutionary Applications, 7: 15-28.

• Cohen J.M., Lajeunesse M.J. & Rohr J.R., 2018. A global synthesis of animal phenological responses 
to climate change. Nature Climate Change, 8(3): 224-228.

• Corbet P.S., Suhling F. & Söndgerath D., 2006. Voltinism of Odonata: a review. International Journal 
of Odonatology, 9: 1-44.

• Cramp S. & Simmons K.E.L. (Eds.), 1977. The Birds of the Western Palearctic. 1. Ostrich to Ducks. 
Oxford University Press, Oxford.

• Cramp S. & Simmons K.E.L. (Eds.), 1980. Handbook of the Birds of Europe, the Middle East and 
North Africa. The Birds of Western Palearctic. Vol. II. Hawks to Bustards. Oxford University Press, 
Oxford.

• Dunn P.O. & Møller A.P., 2014. Changes in breeding phenology and population size of birds. Journal 
of Animal Ecology, 83: 729-739.

• Jönsson A.M., Appelberg G., Harding S. & Bärring L., 2009. Spatio-temporal impact of climate chan-
ge on the activity and voltinism of the spruce bark beetle, Ips typographus. Global Change Biology, 
15(2): 486-499.

• Kocsis M. & Hufnagel L., 2011. Impacts of climate change on Lepidoptera species and communities. 
Applied ecology and environmental research, 9(1): 43-72.

• Martin K. & Wiebe K.L., 2004. Coping mechanisms of alpine and arctic breeding birds: extreme we-
ather and limitations to reproductive resilience. Integr. Comp. Biol., 44: 177-185.

• Öhrn P., 2012. The spruce bark beetle Ips typographus in a changing climate - Effects of weather 
conditions on the biology of Ips typographus. Swedish University of Agricultural Sciencies, Uppsala.

• Rassati G., 2013. Nidificazioni di Tuffetto Tachybaptus ruficollis in zona alpina del Friuli-Venezia 
Giulia. Gli Uccelli d’Italia, XXXVIII: 108-109.

• Rassati G., 2016. Expansion of the breeding range and probable high-altitude nesting of the European 
Nightjar Caprimulgus europaeus in the Carnic Alps (North-eastern Italy). Avocetta, 40: 88-89.

• Rassati G., 2020. Nidificazione regolare di Folaga Fulica atra presso il Lago di Misurina ed il Lago 
Antorno (Dolomiti, Veneto). Gli Uccelli d’Italia, 45: 183-186.

Rassati, 2024 - Alula 31 (2): 70-73


