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Responses of Common Tern Chicks to Feather Sample Removal

Brian G. Palestis1,3 and Michael D. Stanton1,2

ABSTRACT.—Feather sampling is often assumed to
be harmless, but this assumption has not been tested.
From 2008–2012, we recorded the behavior of 340
Common Tern (Sterna hirundo) chicks following the
removal of a pinch of body feathers. Only 11.2% of
these chicks ran after sampling and 69.4% showed no
visible reaction to sampling. The probability of a chick
running away increased with age. We therefore
recommend that sampling be conducted as soon as
possible after juvenal feathers emerge. There was
evidence for individual differences in behavior: approx-
imately 71% of chicks that ran after feather sampling
also ran away when re-encountered on later dates, while
other chicks rarely did so. We found no evidence that
removal of feather samples increased chick mortality,
supporting the assumption that this technique is
minimally invasive, but small differences in mortality
rates would have been difficult to detect. Received 3
January 2013. Accepted 7 April 2013.
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Feather samples taken from live birds have a
variety of uses. Feathers can provide DNA for
genetic studies and molecular sexing, and can
provide material for stable isotope studies of
feeding ecology, measuring levels of contami-
nants, ptilochronology, hormonal studies, and
color analyses (e.g., Grubb 1989, Taberlet and
Bouvet 1991, Burger 1993, Becker et al. 2002,
Siefferman and Hill 2003, Smith et al. 2003,
Harvey et al. 2006, Bortolotti et al. 2008, Garcı́a-

Fernández et al. 2013). Although samples can be
gathered noninvasively if using shed feathers
(Rudnick et al. 2007), feathers often need to be
removed from live birds in the hand.

Although blood samples provide more live
tissue than feather samples, feather sampling has
several advantages over blood sampling (but see
McDonald and Griffith 2011 below). Collecting
feather samples requires little training, requires less
handling time than removing blood, and produces
no hazardous waste (Harvey et al. 2006). It is also
easier to get permission to take feather samples.
With one notable exception (Brown and Brown
2009), most previous studies have found no adverse
effects from blood sampling (Redmond and Mur-
phy 2011 and references therein), and it has been
commonly assumed that removal of a small number
of feathers also has little effect on birds.

However, McDonald and Griffith (2011) sug-
gest that feather sampling is likely to be harmful.
For example, there may be physiological costs
associated with altered thermoregulation and
production of replacement feathers, the removal
of flight feathers may affect flight performance,
and the low yield of DNA provided by feathers
may require repeated sampling. The impact of
feather sampling has not previously been tested on
wild birds. The only relevant papers we could
locate demonstrate no physiological effects, except
those induced simply by handling stress, of
harvesting feathers from molting domestic geese
(Anser anser domesticus; e.g., Tóth et al. 2012).

Even if no direct effect of feather sampling
occurs, it is possible that indirect negative effects
may occur through changes in behavior. For
example, Common Terns (Sterna hirundo) nest
colonially and have semi-precocial chicks. Com-
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mon Tern chicks often run away from investiga-
tors after handling (Gochfeld 1981). Although
they usually return near the nest, chicks that run
risk becoming separated from parents and risk
potentially lethal aggression from other adults
(Gochfeld 1981, Quinn et al. 1994, Palestis and
Burger 2001b). Feather samples from Common
Tern chicks (and adults) have been used by
previous authors, most frequently for biomonitor-
ing of mercury contamination (Becker et al. 1993,
1994; Burger and Gochfeld 1997; Nisbet et al.
2002).

We recorded the reactions of Common Tern
chicks to the removal of a pinch of juvenal body
feathers from the side and examined factors that
could lead to variation in the responses of
individual chicks. Based on Gochfeld’s (1981)
study of the responses of Common Tern chicks to
handling, we predicted that the frequency of
running and/or distance run should increase with
chick age, with intensity of handling, and on
cloudy days.

METHODS

This study was performed from 2008–2012 at
Pettit Island, a small saltmarsh island in Barnegat
Bay (39u 409 N, 74u 119 W, New Jersey, USA).
The number of Common Tern breeding pairs at
this site varied from approximately 125–300
across years. The median nearest neighbor
distance among nests has been measured as
1.04 m on mats of eelgrass (Zostera sp.) and
other dead vegetation, the most common nesting
substrate, and 1.90 m among nests in Spartina
alterniflora (Palestis and Burger 2001a). We took
feather samples from 340 chicks over 5 years.
Field work was performed under BGP’s state
scientific collecting permits and federal bird-
banding permit.

Most chicks in the colony were banded when
still in or near the nest and when too young for
feather sampling. When chicks were at least
1 week old with pin feathers or more developed
juvenal feathers present on the body, small
numbers of feathers were removed and placed in
labeled envelopes. Samples were not taken from
the same chick twice. Chicks were typically
hiding in vegetation when feather sampling
occurred. As recommended by Gochfeld (1981),
to reduce the tendency for chicks to run after
handling, chicks were not picked up unless
absolutely necessary and therefore remained in
their hiding places after sampling. A feather

sample can be taken without picking up the chick,
simply by holding back a wing and grabbing a
pinch of feathers from the side. In addition, after
handling, a hand was placed over each chick for a
few seconds before release.

Any immediate response of a chick to removal
of feathers was recorded. We then recorded
whether the chick ran after handling. Distance
run was measured to the nearest 0.1 m in half of
the cases (19 of 38). If the chick moved farther in
response to us approaching the chick again to
measure distance, the additional distance was not
included. We compared the chicks by age
(,2 wks, .2 wks, or .3 wks), handling intensity
(feathers only or feathers together with banding),
and weather (sunny, cloudy, intermediate). We
also recorded whether a chick ran during subse-
quent encounters, whether fleeing to evade
capture or running after we checked the band
number.

We focused on chick behavior and do not have
detailed information on survivorship. However,
counts of dead chicks should indicate if mortality
is relatively higher among feather sampled chicks
than among non-sampled chicks. When compar-
ing mortality between sampled and control chicks,
we include data only from 2008 and 2009, when
field work focused more on chicks than in other
years and censuses were more frequent. The
inclusion of additional years would not change the
conclusion, but we have less confidence in the
data from other years. We exclude any deaths
recorded in the first week of life, when mortality
rates are highest but chicks are still too young for
feather sampling.

RESULTS AND DISCUSSION

Of 340 chicks, 236 showed no visible reaction to
feather removal (69.4%). Only 38 chicks ran after
feather removal (11.2%). Other reactions included
changing position, calling, and biting. The fre-
quency of running varied little among years,
ranging from approximately 9–13.5% of chicks,
and years are combined in the analyses below.

Older chicks ran more frequently than younger
chicks (Table 1). The frequency of running was
very similar in chicks between 2–3 weeks old
and those older than 3 weeks. Because relatively
few chicks older than 3 weeks were sampled
(Table 1), in all statistical analyses these two
categories were combined, thus all comparisons
are between chicks older than and younger than
two weeks. The frequency of running also
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appeared slightly higher among chicks banded at

the same time feathers were removed and

increased on cloudy days (Table 1). In the worst
case scenario (.2 wks, band + feathers, and

cloudy), 5 of 14 chicks ran (36%), compared to

6% (n 5 103) in the best case scenario.

A logistic regression with the dependent

variable as whether a chick ran showed that only

the age effect was statistically significant (odds
ratio 5 3.55, Wald P 5 0.027; overall regression

Nagelkerke r2 5 0.10). The effect of cloud cover

was marginal (odds ratio 5 1.75, Wald P 5

0.085) and there was no significant effect of
additional handling (odds ratio 5 0.40, Wald P 5

0.39). There were also no significant interaction

effects (all P . 0.10).

Distance run averaged 1.9 m and was highly

variable (SD 5 1.4 m). None of the variables

significantly affected distance run (General Linear

Models with and without interactions, all P .

0.10), but sample size is small for distance run and

distance is underestimated for older chicks which

occasionally ran to water (n 5 5). Based on the

typical distance between nests at this site (see
Methods), chicks often entered neighboring terri-

tories when running after feather sampling. It is

likely that distance run in this saltmarsh colony is

shorter than it would be in more open habitat.
Common Tern chicks on sandy beaches run much

more frequently and much farther in response to

handling (touching, banding, or picking up) than

the numbers reported here, and they run to reach
vegetation (Gochfeld 1981).

Chicks that ran after feather sampling often ran
again when re-encountered on later dates (15 of

21 chicks, 71.4%), while other chicks rarely did

so (,5% of chicks). This result suggests either

individual differences in the tendency to run, or

that the experience of running from a ‘‘predator’’

increases the likelihood of running in future

encounters.

Taking feather samples did not appear to

increase mortality, judging by counts of dead

chicks in 2008 and 2009 (excluding those killed in

a major flood in 2009). Only four of 170 chicks

that had feather samples removed were later found

dead (2.4%). This frequency is very similar to that
for control chicks: five of 136 (3.7%) found dead

(2 3 2 Contingency Chi-Square with Yates’

Correction: X2
1 5 0.12, P 5 0.73). None of the

chicks that ran following feather sampling were

later found dead in any year of the study.

Feather sample removal appears to be mini-

mally invasive, as most chicks did not run and no

adverse effects of feather sample removal were

observed. We rarely banded chicks old enough for

feather sampling without also taking feathers, but

the observations we have suggest that the frequen-

cy of running after banding alone (10.0%, n 5 30)

is similar to that for feather sampling alone (10.6%,
Table 1). The responses to feather sampling may

therefore reflect a more general response to

handling than a response to feather removal per

se. Although we did not detect any effects of

feather sampling on mortality, survival to fledg-

ing was not tracked intensively and subtle effects

on chick survival could have been overlooked.

Chick survival is particularly difficult to estimate
accurately in a species in which chicks move

away from the nest site and hide from investi-

gators (Erwin and Custer 1982, Nisbet et al.

1990). Chicks that did run often fled through

neighboring territories, thus it is surprising that

no runners were found dead (Quinn et al. 1994,
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TABLE 1. Frequency of chicks running after feather sample removal, divided by age in weeks, handling intensity

(feather sampling alone or feather sampling simultaneous with banding), and weather (cloud cover). Total sample size n is

smaller for age (n 5 300) than other variables (n 5 340), because chicks at the border between weeks or of undetermined

age were excluded.

Variable Percent that ran n

Age ,2 weeks 6.9 173

All chicks .2 weeks 18.9 127

.2 weeks but ,3 weeks 18.8 96

.3 weeks 19.3 31

Handling Feathers only 10.6 246

Feathers + banding 12.8 94

Weather Sunny 9.7 207

Intermediate 12.0 50

Cloudy 14.5 83
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Palestis and Burger 2001b). Zingo (1998) found
no adverse effects of repeated handling (e.g.,
regular weighing) on Roseate Tern (S. dougallii)
chicks, but the chicks did not flee after handling.
On the other hand, Black Skimmer (Rynchops
niger) chicks run farther and more frequently
than Common Terns (Gochfeld 1981), and there
is likely to be considerable variation among
species in responses to feather sampling.

Because running by semi-precocial chicks in a
dense colony has the potential to cause harm, we
recommend a cautious approach. It is probably
best to take feather samples as soon as possible
after juvenal feathers emerge, when chicks are
relatively young and running is less likely. It is
also possible that sampling from chicks close to
fledging is safe, because these highly mobile
chicks are no longer tied to a nest site. It may also
be best to avoid or limit sampling on cloudy days.
Furthermore, fence erection around study nests
would decrease the distance that chicks can run
after feather sampling or other types of handling.
Such enclosures are usually safe, but can also
cause harm, depending on the species, habitat type
and construction material (Erwin and Custer 1982,
Nisbet et al. 1990, Eyler et al. 1999).

Terns tend to tolerate repeated intrusion into
colonies and handling by careful investigators
(Nisbet 2000), and with simple precautions feathers
can be collected from chicks with little effect on the
birds. However, we have studied only one species
in one habitat type, and removed only juvenal body
feathers. Other species may be more sensitive to
feather sampling, and the effects of feather
sampling may also vary with age class, feather
type, time of year, and habitat. Additional studies of
the effects of feather sampling are therefore clearly
needed (McDonald and Griffith 2011).
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