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Abstract.—Common Tern (Sterna hirundo) chicks are highly mobile, as they are semi-precocial. However, they 
generally stay in the territories near their nests until soon after fledging. In the salt marsh-breeding population 
in Barnegat Bay, New Jersey, USA, Common Tern chicks were recorded far from their nests before fledging. 
Movements from the nest were quantified at two islands in Barnegat Bay. For the first 1-3 days, chicks stayed very 
close to the nest. By 4 to 6 days of age, no chicks were within the nest cup, but they typically remained nearby, 
at a median distance of 0.45 m from the nest. From 1 to 3 weeks of age, median distance from the nest steadily 
increased from about 1 to 4 m. Among those chicks older than 3 weeks, the median distance away from the nest 
was 6.45 m, and none were found closer than 1.75 m. Common Tern chicks older than one week were usually 
not present in their territories, despite continuing to rely on their parents for care. The contrast between this 
and previous studies of the Common Tern may relate to habitat differences. Received 20 September 2018, accepted 
20 November 2018.
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Semi-precocial birds hatch with their 
eyes open, are covered with down, and are 
capable of leaving the nest soon after hatch-
ing; however, they usually stay at or near the 
nest and are fed by their parents. Thermo-
regulation is poorly developed at hatching, 
and young chicks require parental brooding 
for at least a few days (Starck and Ricklefs 
1988). Common Terns (Sterna hirundo) are 
ground-nesting, colonial species and are 
semi-precocial. Common Tern chicks can 
stand and be fed a few hours after hatching, 
but usually stay near the nest for 2 to 3 days 
before seeking shelter nearby (Becker and 
Ludwigs 2004; Nisbet et al. 2017).

Common Tern chicks usually remain in 
the small territories around their nests un-
til fledging or a few days after (Becker and 
Ludwigs 2004; Nisbet et al. 2017). Weeks 
after fledging, some juveniles may return 
to the territory for feeding (Nisbet 1976). 
Chicks that wander into neighboring terri-
tories risk aggression from other adults and 
may miss opportunities for parental care 
(Gochfeld 1981; Quinn et al. 1994; Palestis 
and Burger 2001), although adoption some-
times occurs (Nisbet et al. 2017). Common 
Tern chicks learn the type of vegetation near 
their nests (Burger and Gochfeld 1990), and 

4 day-old chicks experimentally displaced 1 
m away from their nests returned quickly if 
siblings were present near the nest (Palestis 
and Burger 2001). Frequent predation in 
a colony can cause parents to move chicks 
a large distance away from their nests (Nis-
bet et al. 2017); older chicks may run away 
from predators or investigators (Gochfeld 
1981; Becker and Ludwigs 2004; Palestis and 
Stanton 2013); and chicks are occasionally 
carried away by kleptoparasites (Quinn et 
al. 1994; Becker and Ludwigs 2004; Nisbet et 
al. 2017). However, in most situations, Com-
mon Tern chicks are thought to stay in the 
area near the nest or to return soon after a 
disturbance (Becker and Ludwigs 2004; Nis-
bet et al. 2017).

Common Tern chicks on salt marsh is-
lands have often been found far from the 
nest before fledging, where a preliminary 
analysis suggested that only 10% of surviving 
chicks were at or near the nest by 2 weeks of 
age (Shaw and Palestis 2016), and chicks ap-
proaching fledging were often located along 
the edges of the islands, far from any nests 
(B. G. Palestis, unpubl. data). These obser-
vations are unexpected given the literature 
reviewed above, but studies in other popula-
tions were mostly conducted in more open 
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nesting habitat with scattered vegetation. 
Here, we quantify movements of Common 
Tern chicks with age at two salt marsh islands 
in Barnegat Bay.

Methods

Study Area

This study took place from 17 May to 3 August 2017, 
with chicks starting to hatch on 20 June, in Barnegat Bay, 
New Jersey, USA, on two small salt marsh islands separat-
ed by 2 km: an unnamed island referred to as Cedar Bon-
net East (39° 39ʹ N, 74° 11ʹ W) and Pettit Island (39° 40ʹ 
N, 74° 11ʹ W) (Palestis and Hines 2015). On both islands, 
most Common Terns nest on mats of dead eelgrass (Zos-
tera marina) surrounded by smooth cordgrass (Spartina 
alterniflora) (Burger and Gochfeld 1991; Palestis 2009). 
Cedar Bonnet East had a peak of about 50 breeding 
pairs in 2017. Pettit Island was nearly abandoned due to 
flooding early in the breeding season. Late in the season, 
approximately 90 breeding pairs were present, but most 
of the late nests also failed because of flooding (Palestis 
2018). We estimated that 18 chicks at Cedar Bonnet East 
survived for at least 2 weeks, compared to six chicks at 
Pettit Island. Therefore, most of our data come from Ce-
dar Bonnet East, but no young were present there after 
severe flooding on 24 July. Observations at Pettit Island 
continued through 3 August.

Field Methodology

During incubation, nests were marked with num-
bered wooden craft sticks or ceramic tiles. Once chicks 
hatched, we typically searched for chicks 3 days per 
week. We banded 39 chicks at Cedar Bonnet East with 
stainless steel Federal bird bands, and 24 of these chicks 
were also given a plastic field-readable (PFR) band. On 
Pettit Island, seven chicks were banded, six with PFR 
bands. If a chick was not given a PFR band, it was be-
cause we did not find it again after the first few days 
post hatching.

We recorded data on movements only for chicks 
whose ages and nest sites were known (n = 41). Chick 
age was determined based on the best estimate for 
hatching date. If two unmarked chicks were in a nest 
and one was wet from hatching, then that chick hatched 
earlier the same day and the other was assumed to have 
hatched one day earlier (Nisbet et al. 2017).

When a chick was found, we measured its distance 
from the closest edge of the nest with a tape measure to 
at least the nearest 0.1 m. In most cases, chicks stayed in 
place, but if a chick moved away, then the distance was 
measured from approximately where we first saw the 
chick (Palestis and Stanton 2013). Handling of chicks 
was minimized by not measuring or picking up chicks, 
instead reading band numbers by lifting a chick’s leg 
while it crouched (Gochfeld 1981). A small feather sam-
ple was taken once from 22 of the chicks; this sample 
collection has little effect on chick behavior (Palestis 
and Stanton 2013).

Statistical Analysis

Chick age was divided into groups by dividing the 
first 3 weeks of life into six age classes that were 3 to 4 
days long, plus a seventh group containing all chicks 
older than 3 weeks. If the same chick was observed 
more than once in the same age class, then only the 
first observation was used.

Statistical significance was tested using a linear 
mixed model in SPSS statistics (SPSS, Inc. 2016). The 
test was similar to a repeated measures ANOVA, but 
allowed for random effects and missing data. Log-
transformed distance from the nest was the dependent 
variable, and the independent variables included age 
group (fixed) and nest (random). A log transformation 
was used because of a skewed distribution of distance; 
for the same reason descriptive statistics on untrans-
formed data are presented as medians. Comparisons 
among age classes were Bonferroni-corrected for mul-
tiple comparisons.

results

Chicks stayed in or near the nest for the 
first 1-3 days, and 43 of 55 chicks younger 
than 1 week old were found less than 0.5 m 
from the nest (Table 1; Fig. 1). If the data 
from chicks observed on the day of hatching 
were excluded, then the median distance 
from the nest changed only slightly: 0.2 m 
for 1 to 3 day old, compared to 0.1 m for 0 to 
3 day old (Table 1). No 7 to 10 day old chicks 
were closer than 0.6 m to the nest, and 59% 
were found > 1 m away. No chicks older than 
10 days were found < 0.9 m from the nest, 
as chicks moved increasingly farther from 
the nest with age. Chicks ranging from 2 to 
3 weeks old had a median distance from the 
nest of just under 4.0 m, which increased 
further to 6.45 m for chicks older than 3 
weeks (Table 1).

Significant variation in distance from the 
nest with age was observed (F6,16.8 = 54.75, P < 
0.001). Chicks that were 0 to 3 days old were 
found significantly closer to the nest than all 
older age classes, with 4 to 6 days old also sig-
nificantly closer than older groups, and 7 to 
10 days old significantly closer than chicks 2 
weeks old and older (Fig. 1). Although there 
is a trend for distance to continue increas-
ing with age, variation in distance increases 
(Fig. 1) and sample size tends to decrease 
(Table 1), and none of the age classes older 
than 10 days are significantly different from 
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each other. Decreasing sample sizes with age 
reflect both presumed mortality and the in-
creased difficulty in finding chicks when they 
are no longer near the nest and are hiding 
in dense vegetation. Chicks were particularly 
difficult to find when hiding away from the 
nest because they were still relatively small 

and well-camouflaged compared to older 
chicks.

To judge how far chicks traveled relative 
to nest density and presumed territory size, 
we measured nearest neighbor distance for 
21 nests on Cedar Bonnet East. The medi-
an nearest neighbor distance was 0.9 m be-

Table 1. The minimum, maximum, and median distances of Common Tern chicks from the nest are shown for each 
age class. The percentages of Common Tern chicks found > 1 m from the nest are also indicated.

Age (days) Number of Chicks (n) Minimum (m) Maximum (m) Median  (m)  > 1 m (%)

0-3 37 0.00 0.70 0.10 0
4-6 18 0.02 1.60 0.45 17
7-10 17 0.60 4.50 1.10 59
11-13 7 0.90 3.80 2.10 71
14-17 15 1.00 36.60 3.70 93
18-21 10 1.10 8.15 3.98 100
> 21 8 1.75 12.95 6.45 100

Figure 1. Boxplot of distance from the nest for each age group indicating the median and quartiles. Whiskers 
represent nearly the entire range, with an outlier and extreme outlier shown by a circle and asterisk, respectively. 
Another extreme outlier is not shown, because it would be far beyond the range of the y-axis (see value 36.60 m in 
Table 1). The letters above each box indicate statistical significance; age groups with a letter in common are not 
significantly different from each other.
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tween nests, ranging from 0.4 m to 8.5 m. It 
is therefore reasonable to assume that chicks 
located more than 1 m from the nest (Table 
1) are outside their own territories, although 
they typically moved into vegetation away 
from nesting areas on wrack rather than 
entering neighboring territories. We found 
only one chick with injuries consistent with 
aggression from adult terns. Whether par-
ents shifted their territories to new locations 
away from the nest is unknown. We found 
siblings near each other when far from the 
nest (n = 5), and we found chicks near the 
same location more than once (n = 8), but 
because of high mortality and the difficulty 
in locating hiding chicks, we cannot deter-
mine whether these events occurred more 
often than expected.

discussion

That young chicks usually stayed near the 
nest matches previous publications on Com-
mon Terns, and a subsequent increase in 
mobility with age is expected for a semi-pre-
cocial species. However, prior authors have 
reported that Common Tern chicks usually 
stay within their territories until just after 
fledging (Nisbet 1976; Becker and Ludwigs 
2004; Nisbet et al. 2017), but in this study 
they moved farther from the nest and left 
the territory.

Movements of chicks from the nest have 
been studied in other tern species. Roseate 
Tern (S. dougallii) parents often move chicks 
to areas with taller vegetation and lower 
densities of heterospecific terns, presumably 
to provide shelter and limit kleptoparasit-
ism and aggression by other terns (Baillie 
et al. 2014). Sandwich Tern (S. sandvicen-
sis) families may move away from nest sites 
to avoid kleptoparasitism by Black-headed 
Gulls (Larus ridibundus) (Stienen and Bren-
ninkmeijer 1999). Hall (1988) found that 
Forster’s Tern chicks (S. forsteri), in a colony 
located on a rocky substrate, permanently 
left their territories by 4 days of age and were 
led by their parents closer to water. Whether 
this behavior also occurs in the more typical 
marsh habitat for this species is unknown. 

Interior Least Terns (Sternula antillarum 
athalassos) are difficult to monitor because 
chicks that leave the nest are hard to find 
again. Use of radio transmitters demon-
strated that chicks moved frequently, often 
toward water (Whittier and Leslie 2009).

Two possible contributing factors for the 
difference between our study and previous 
data on the Common Tern are methodologi-
cal: 1) Many studies of terns are conducted 
with fencing placed around nests to make it 
easier to keep track of chicks. We did not use 
fencing and thus chicks were able to move 
freely (Palestis and Stanton 2013). However, 
not all previous researchers used fencing 
and those that did often enclosed only a sub-
sample of nests. 2) Perhaps the movements 
were a response to investigator disturbance. 
However, the frequency of checks for chicks 
was similar to most other studies, and han-
dling of chicks was minimal compared to 
studies that included repeated physical mea-
surements with age. Although chicks may 
run away from investigators and predators, 
the typical response is to crouch down un-
der vegetation in response to parental alarm 
calls and remain motionless (Becker and 
Ludwigs 2004; Nisbet et al. 2017). For the 
few chicks that did flee (n = 3), we recorded 
distance from where they were first seen.

There may also be real differences in 
the behavior of chicks among locations, be-
cause of differences in predation, vegetation 
changes, timing of flooding, asynchrony in 
nest-laying, and habitat differences. The first 
four explanations can probably be excluded, 
because predation was not observed, vegeta-
tion did not change notably, the timing of 
flooding did not match chick movements, 
and movement patterns were consistent 
throughout the year and were also observed 
in previous years. In the salt marsh colonies 
studied here, exposed nests on wrack are 
typically surrounded by dense vegetation, 
and chicks can move through the vegetation 
continuously. Wrack comprises a small pro-
portion of island area (Burger and Gochfeld 
1991; Palestis 2009) and is usually long and 
narrow, leading to an approximately linear 
arrangement of nests. Chicks can move far 
away from their nests without approaching a 
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neighboring nest. In colonies located on san-
dy or rocky beaches or man-made substrates, 
chicks move to isolated clumps of vegetation 
or other structures near the nest for shade 
and to hide from predators (Burger and Go-
chfeld 1990). In those locations, chicks may 
stay in place once a suitable hiding place has 
been found to avoid traveling through open 
areas. Occasionally, this strategy may result 
in chicks moving away from the nest to find 
shelter (McGowan et al. 2018), but would 
generally keep chicks nearby. In salt marsh 
habitat, on the other hand, chicks can stay 
hidden and shaded while moving away from 
more exposed areas with a high density of 
nests.
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