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Abstract

Capturing wild birds with mist nets is very common for studying many aspects of avian biology. However, except for adrenocortical reactivity,
little is known about other physiological responses to this potentially stressful procedure. Here, we focused on body temperature (Tb) in
migratory songbirds, as large numbers are caught for population monitoring and studies of migratory biology. Tb is sensitive to acute stress
in other vertebrates and contexts, usually showing an increase (stress-induced hyperthermia). We sampled garden warblers (Sylvia borin),
whinchats (Saxicola rubetra) and barn swallows (Hirundo rustica) captured with mist nests using standard protocols at an island stopover
site in the central Mediterranean during spring migration. Tb was measured within 3 min (T0), 30 min (T30) and 180 min (T180) from
the time the bird hit the net, using an analogue probe inserted into the throat, and a body condition score was calculated for each bird. In
the garden warbler, but not the other two species, a slight but significant reduction in Tb occurred after 180 min. In all species, the change
in Tb after 3 h of confinement was positively correlated to the change in ambient temperature (Ta) but not to body condition. The mean
(± SEM) change in Tb over 3 h was –1.68 (± 0.16)°C for garden warblers, therefore within the expected range of normothermy in small
birds. Such reduction in Tb is contrary to the expectation of stress-induced hyperthermia; these results suggest that garden warblers are able
to modulate their body temperature and that these small changes are influenced by fluctuations in ambient temperature. Therefore, Tb
might not be a good indicator of capture stress in small passerine migrants. Our results also indicate that restraint for ringing procedures is
unlikely to have adverse effects on Tb regulation of migratory birds, if held within the time-frame typical of ringing operations.
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Introduction 
Every year, hundreds of thousands of wild birds (mostly
passerines) are caught by specialised operators with mist
nets, handled, and ringed for monitoring, conservation,
research (especially on migration) and educational purposes
(Anderson & Green 2009; Newton 2010). Each individual is
retained for a variable time between the moment of capture
and the moment of eventual release. The total time of
restraint depends on the time taken to disentangle the bird
from the net, and the measurements and experiments that
are carried out thereafter. On days with a high capture rate,
retention time can exceed 1 h (I Maggini, personal observa-
tion 2012). After capture, small birds are usually held indi-
vidually in cotton bags. Although injury and mortality rates
are low (0.59 and 0.23%, respectively; Spotswood et al
2012) and below the 1% threshold above which the latter is
considered excessive (Ralph et al 1993), these procedures
have the potential to cause stress, suffering and/or decreased
fitness to many thousands of individuals every year (Ralph

et al 1993; Lynn & Porter 2008; Fair et al 2010; Spotswood
et al 2012). However, except for the well-documented acti-
vation of the adrenocortical response within an adaptive
range as a response to acute capture and handling stress
(plasma corticosterone levels: Jenni et al 2000; Cockrem &
Silverin 2002; Romero & Romero 2002; Cockrem 2007;
Adams et al 2011; Duarte 2013), accompanied by a change
in leucocyte counts (Davis 2005; Davis et al 2008), little is
known about physiological responses to such a procedure. 
The levels of reactive oxygen metabolites and plasma
antioxidant capacity did not show any significant
variation after 30-min confinement upon mist-netting in
a small sample of barn swallows (Hirundo rustica) and
garden warblers (Sylvia borin) (Costantini et al 2007). In
addition, a 45- to 60-min confinement upon capture by
mist-netting did not result in observable negative effects
of capture and short-term confinement on blood gas,
lactate and haematological parameters in three wild
species (Harms et al 2016).
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