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ABSTRACT

The Common Tern Sterna hirundo nests colonially in both marine
and freshwater habitats with incubation and chick rearing being shared
parental responsibilities. To research the dynamics of incubation behav-
iour in this species, a series of camera trap photographs taken between
May 2021 and May 2023 were collected from three different colonies,
one from marine and two from freshwater habitats. Photographs of
seven nests were sorted into three states (incubating, near and absent)
for which the state duration per day, the state duration until the change
and the number of state changes were calculated. Incubation duration
differed significantly among nests from the same and different habitats.
Individuals on freshwater colonies spent a significantly longer time in-
cubating, while birds from the marine habitat spent a longer time absent
from nests, both of which can be related to more predictable prey avail-
ability at freshwater sites. Additional factors affecting incubation activ-
ity for this species are discussed.

Keywords: Sterna hirundo, marine habitat, freshwater habitat, cam-
era traps, daily dynamic, incubation, foraging

INTRODUCTION

In birds, high nest attendance during incubation is essential for maintaining
the adequate temperature and protection of eggs from thermal stress and pre-
dation. Such intensive parental effort involves high costs for parents. In birds
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with biparental care, partners may share incubation duties, coordinating their
parental investment (KaveLaars et al. 2021). In seabirds, incubation stints and
foraging patterns vary among species. While some pelagic species forage at con-
siderable distances from the colony and are therefore absent for several days
(WEIMERSKIRCH 1995), majority of seabirds forage at shorter ranges and exchange
incubation duties several times per day (Becker et al. 1997). Nest attendance is
affected by several factors, such as disturbance, predation, heat stress or foraging
conditions (FRANK & BECKER 1992, BLuso-DemERs ef al. 2010, AMAT ef al. 2017, OLIN
et al. 2023).

The Common Tern Sterna hirundo is a monogamous colonial seabird with bi-
parental care which breeds in both freshwater and marine habitats. It lays a sin-
gle clutch with up to 4 eggs (mostly 2 — 3). Incubation lasts 21 — 23 days (Becker
& Lupwics 2004). Nocturnal nest desertion caused by predation or other factors
may lead to an increasing length of the incubation period (ArRNoLD et al. 2020).
Incubation stints vary between less than a minute to several hours. Nocturnal
incubation is mostly done by the female, while both sexes share diurnal incuba-
tion (ArNoLD et al. 2020). It has been shown that feeding conditions affect nest
attendance in Common Terns (FRaNK & Becker 1992) and that freshwater and
marine habitats differ in prey availability (Becker et al. 1997).

The aim of this work is to determine the difference in nest attendance of Com-
mon Terns from freshwater and marine colonies. By categorizing and analysing
images collected by camera traps during the incubation period, we tested the
hypothesis that terns spent more time at the colonies on freshwater habitats as a
result of more predictable prey availability.

MATERIALS AND METHODS
Research area

The data was collected on three locations at different intervals: the islet of
Skolji¢ (43.98 N 15.36 E), Rakitje gravel pit (45.80 N 15.84 E) and Siromaja gravel
pit (45.76 N 16.19 E). The Rakitje colony was surveyed during May 2021, Siromaja
colony during May 2022, and Skolji¢ during May 2022 and May 2023 (Fig. 1).

The islet of Skolji¢ is a small rocky outcrop with sparse vegetation near the
larger island of Pasman, belonging to the Zadar archipelago. During the years in
which this colony was researched there were 23 and 32 pairs respectively. Rakitje
gravel pit is comprised of four artificial lakes which are all frequently used for
fishing. Common Terns have an established colony on a gravely island in one
of the lakes, with 115 breeding pairs in 2021. Siromaja gravel pit is a cluster of
three artificial lakes. One of the lakes houses an artificial breeding platform with
65 breeding pairs present in 2022. All three colonies were regularly monitored
between 2021 and 2023.
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Figure 1. The position of studied Common Tern colonies: 1-Siromaja, 2-Rakitje, 3-Skoljic.

Slika 1. Polozaj istrazivanih kolonija crvenokljune ¢igre: 1-Siromaja, 2-Rakitje, 3-Skoljic.

Data collection

In each colony, one or two Spy-point Force-dark camera traps were placed a
couple of meters from the nearest Common Tern nest, usually at an elevation of
0.5 m. Camera trap settings were set to the “multi-photo” setting, which allowed
to record three consecutive photos after each recorded movement, usually within
the same second. The cameras shot continuously and without pause regardless of
the time between movement detection or the number of photos taken after each
movement. The camera traps were active for the entire interval of colony surveil-
lance, taking both diurnal and nocturnal photos. Each photo came coupled with
the precise time (order of seconds) and date in which it was shot. To minimise
the disturbance of adult Common Terns and ensure a quick return to incubation
of their respective clutches, field visits for the instalment of camera traps and
change of batteries and memory cards were kept brief.

Preparation of data for statistical analysis

Before filtering and processing the data, at least one nest was selected from
each of the photo series. The nests were selected based on close proximity to the
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camera and good visibility throughout all times of the day. Nests caught only
partially on camera were chosen for analysis only if they allowed a clear view
of the individual’s incubation behaviour. We selected three nests from Skolji¢
(20225K01, 2022SKO2 and 2023SKO), two nests from Rakitje (R1 and R2) and
two from Siromaja (SIR1 and SIR?2).

In total, 170.883 photographs were filtered and statistically analysed in this
work. The number of days covered at each nest was as follows: seven for SIR1 and
SIR2, sixteen for R1, fifteen for R2, sixteen for 2023SKO, thirteen for 2022SKO1
and five for 2022SKO2. The photos were reviewed and filtered using the Photo
Mechanic software (ver. 6.0.0.6552). Pictures in which a clear view of the nest
and/or the incubating tern was obstructed, whether because of data corruption
or blockages due to heavy fog, precipitation on the camera lens or foreign objects
were excluded from the analysis. In addition, photographs taken during inter-
mittent field visits were also excluded to prevent the occurrence of any Common
Tern behaviour heavily modified by human presence. The analysis started with
the first full day after the camera installation.

Filtering of the data was done on the account of three behaviour states pres-
ent in the photographs. One state was assigned to each photo and those in which
the state seemed ambiguous were compared to the pictures which immediately
surrounded them in the time series. The behaviour states include “incubating”,
“near” or “absent”. “Incubating” is defined as the state in which the individual
completely covers the upper layer of the nest with their lower body, including
any rotation and stretching performed by the bird. All the photographs which
depicted an individual above or in the vicinity of the nest, but not incubating,
were marked as the “near” state, but only if the individual could be clearly de-
fined as one of the parents usually incubating on the given nest by analysing the
individual’s movement through the continuous time series of previous and ensu-
ing photographs. In cases in which the adult birds were not present anywhere in
the camera frame, or those present could not be surely associated with the given
nests, the photographs were marked as “absent”.

Statistical analysis

The collected data was used to calculate three parameters for statistical anal-
ysis: State duration per day (SDPD), State duration until change (SDUC) and
Number of state changes (NOSC). The basis of all the parameters were the 24-
hour periods of recorded colony behaviour and the internal periods of the day
named “Morning”, “Noon” and “Night”. Internal daily periods were of similar,
but varying length, depending on the date of their recording and the latitude
of the nest site. Their exact duration was extrapolated from sunset and sunrise
times specific for the colony area, obtained from the timeanddate website (Time
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and Date AS, 2024). Since that website couldn’t supply sunrise and sunset data
for the exact location of the colonies, nearby settlements were used as proxies:
Mali 17 (44,03° N 15,14° E) was used as a substitute for the ékoljic’ colony, whereas
the settlements of Novaki Nartski (45,76° N 16,18° E) and Rakitje (45,79° N 15,82°
E) were used for the Siromaja and Rakitje colony, respectively.

State duration per day is the sum of the duration of each behaviour state in a
24-hour period. The data for this parameter is shown as a percentage obtained
by dividing the given duration in seconds by 86400 (the number of seconds in
a day). Due to camera malfunctions or the presence of researchers in the ob-
served colony, a certain amount of data had to be discarded, and the remaining
data were used as a basis to measure state duration. However, days in which the
recording didn’t exceed six hours (21600 seconds) were deemed too short for
analysis and were excluded except for when calculating internal daily intervals.
State duration until change is the duration of any given state until the occurrence
of a different state. SDUC is shown as the duration of the state measured in sec-
onds. The Number of state changes represents the total amount of state changes
recorded during a single day or a specific daily interval.

To determine the normality of the data Shapiro-Wilk tests were conducted
for every parameter on all colonies during both the daily intervals and the en-
tire day. Since data were mostly non-normally distributed, nonparametric tests
were used for the comparison of parameters. The differences between freshwater
and marine colonies were analysed using the Mann-Whitney U test, whereas the
Kruskal-Wallis test was used to calculate the differences between the nests in
colonies of the same habitat type. Certain night-time data had to be excluded
from the Kruskal-Wallis test because of its scarcity. All analyses were done using
the 4.3.1. version of the R programming language (R Core Team 2023).

RESULTS

The incubating state was the most common behaviour state across all seven
analysed nests. The average time spent exhibiting this behaviour during the incu-
bation period was 95.2% for freshwater and 55.9% for marine areas (Table 1). On
average, Common Terns nesting in freshwater areas were absent less than their
marine counterparts (1.4% compared to 26.7% of the time, Table 1).

The median duration of the incubating state was longer in freshwater colo-
nies, whereas the absent state was longer in marine colonies (Table 2). The num-
ber of state changes was greater in freshwater colonies regardless of the observa-
tion interval (Table 3).

Differences in daily dynamics between nests of the same habitat types

The SDPD showed similar patterns for all nests, except for those observed
on the islet of Skolji¢ during the 2022 season. The incubating state was the most
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common, being present for more than 90% of the time and the absent state was
the least common (Table 1). For the nests from ékoljié in 2022 (2022SKO1 and
2022SK02), the median of the incubating state was only 54% and 46%, respec-
tively (Table 1). The absent state for those nests was recorded much more often
compared to other nests and nesting seasons, having a median of 43% and 45%
(Table 1). Kruskal-Wallis test showed statistically significant differences between
nests of the same habitat in both freshwater and marine colonies for all calculated
parameters (Table 4). The highest differences were found when comparing pa-
rameters during the entire day, and the lowest during the night. More significant
differences were found among nests in freshwater than in marine colonies.

Differences in daily dynamics between nests of different habitat types

The SDPD showed large differences between nests of different habitat types:
individuals nesting in the marine habitat spend less time at the colony (near and
incubating states, Fig. 2). Mann-Whitney U test showed statistically significant
differences for all three parameters (Table 5). The SDPD parameter was signifi-
cantly different for the absent and incubating states in every interval, whereas
the differences in the near state were mostly nonsignificant (Table 5). All states
except incubating had statistically significant differences in the SDUC for every
tested interval. The NOSC showed statistically significant differences only dur-
ing the entire day and the night, with fewer state changes recorded in marine
habitats (Table 5, Fig. 3).

Table 1. State duration per day during the incubation of common terns on different nest sites
shown as a proportion of the observation interval. Values presented as median, first and third
quartile. R1, R2 — nests on the Rakitje colony. SIRT, SIR2 — nests on the Siromaja colony.
FR — combined result of freshwater colonies. 2022SKO1, 2022SKO2 — nests on the Skoljic
colony observed during 2022. 2023SKO - nest on the Skoljic colony observed during 2023.
MA — combined result of marine colonies.

Tablica 1. Dnevno trajanje stanja tijekom inkubacije crvenokljune tigre prikazano kao udio
trajanja razdoblja promatranja. Prikazani su medijani te prvi i treci kvartili. R1, R2 — gnijezda
kolonije na jezeru Rakitje. SIR1, SIR2 — gnijezda kolonije na jezeru Siromaja. FR — gnijezda
slatkovodnih kolonija. 20225KO1, 20225KO2 — gnijezda na otoku Skoljicu promatrana 2022.
20235KO - gnijezdo na otoku Skoljicu promatrano 2023. MA — gnijezda morskih kolonija.
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Figure 2. Average state duration per day during the incubation of common terns on different
habitats shown as a proportion of total observed behaviour duration. Data for on-site behav-
jour (incubating and near states) is grouped.

Slika 2. Prosjetno dnevno trajanje stanja tijekom inkubacije crvenokljunih igri na razlicitim
tipovima stanista izrazeno udjelom u ukupnom trajanju promatranja. Podaci za stanja
biljezena na kolonijama (stanja “inkubira” i “blizu gnijezda”) su grupirani.
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Figure 3. Number of state changes per day during incubation of common terns observed
across different habitats during different time intervals. FR — Nests from freshwater colonies.
MA — Nests from marine colonies.

Slika 3. Broj promjena stanja po danu tijekom inkubacije crvenokljunih €igri po stanistu
tiiekom razlicitih viemenskih intervala. FR — gnijezda slatkovodnih kolonija. MA — gnijezda
morskih kolonija.
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Table 3. Number of state changes per day during the incubation of common terns. Val-
ues presented as median and first and third quartile. R1, R2 — nests on the Rakitje colony.
SIRT, SIR2 — nests on the Siromaja colony. FR — combined result of freshwater colonies.
2022SKOT1, 2022SKO2 — nests on the Skoljic colony observed during 2022. 2023SKO — nest
on the Skoljic colony observed during 2023. MA — combined result of marine colonies.

Tablica 3. Ukupni broj promjena stanja po danu tijekom inkubacije na gnijezdima crve-
nokljune ¢igre. Prikazani su medijani te prvi i treci kvartili. R1, R2 — gnijezda kolonije na
jezeru Rakitje. SIR1, SIR2 — gnijezda kolonije na jezeru Siromaja. FR — gnijezda slatkovodnih
kolonija. 20225KO1, 20225KO2 — gnijezda na otoku Skoljicu promatrana 2022. 20235KO —
gnijezdo na otoku Skoljicu promatrano 2023. MA — gnijezda morskih kolonija.

NUMBER OF STATE CHANGES
NEST ENTIRE DAY MORNING AFTERNOON NIGHT
R 106.0 43.0 ( 51.5 14.0
(92.8 - 139.5) 31.5-46.0) (39.8 - 76.0) (10.5-16.8)
R2 82.0 31.0 46.0 9.0
(76.0 - 102.0) (24.0 - 33.0) (29.0 - 60.0) (8.0-12.0)
SIRT 19.0 10.0 10.0 0.0
(18.0 - 25.0) (8.0-11.0) (8.0-10.0) (0.0-3.0)
17.0 5.0 2.0
SIR2 (12.0 - 24.0) 11.0(2.0-14.0 (4.0-10.0) (2.0 - 4.0
ER 81.0 30.0 35.0 9.0
(40.0 - 105.0) (18.0 - 39.0) (17.0 - 60.0) (5.0 - 14.0)
38.5 30.0 37.0 2.0
20225K01 (26.0 - 49.0) (21.0 - 40.5) (30.0 - 41.0) (2.0-5.0)
67.0 43.0 61.0 2.0
20225K02 (50.0 - 81.0) (36.0 - 44.0) (55.0 - 71.5) (2.0-2.0)
91.0 22.0
2023SKO (90.5 - 108.0) 14.0 (9.8 - 23.0) (15.8 - 33.5) /
MA 51.0 24.0 33.5 2.0
(39.3 - 75.5) (13.0 - 31.8) (19.5 - 40.5) (2.0-4.3)
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DISCUSSION

Our study confirmed that Common Terns at freshwater habitats generally
spent more time at the colonies, but also showed significant behavioural differ-
ences among birds from the same colony.

Behavioural differences of Common Terns nesting in freshwater habitats

Common Terns nesting in the Rakitje colony had more state changes than
those nesting in the Siromaja colony. In addition, birds nesting in the Siromaja
colony exhibited a longer state duration until change. The differences between
these nesting sites can be explained by prey availability. BEcker et al. (1997) ob-
served that sites with easily available prey enabled Common Terns to increase
their nest attendance and decreased the number of times they left their nests in
search of prey. Thus, the longer duration of the incubation between state changes
for the Siromaja colony (Table 2) could be caused by the colonies’ proximity to
favourable foraging grounds. This is corroborated by earlier research which has
shown that terns from Siromaja spent less time foraging and covered shorter
distances in search of prey (MartiNoVIC et al. 2023).

Predation was identified as an important factor altering nesting behaviour of
the Common Tern (Becker & Lupwics, 2004). During our study, the presence of
predators was rarely noticed at any colony. Nest desertion due to the presence
of predators mostly happens during the night, sometimes for several hours and
during subsequent nights after the predation (ArNoLD et al. 2006). This would
cause the birds in the predated colonies to exhibit the absent state more often,
especially during the night. However, both colonies have a rather low percentage
of absence state during the night (Table 1). Furthermore, no cases of nest preda-
tion have been caught on camera during the observation intervals, regardless
of the time of day. The data collected so far indicates that nest predation isn’t
a factor in behavioural differences of Common Terns between these freshwater
colonies. However, other unidentified disturbances could contribute to the dif-
ferences in observed behaviours.

Behavioural differences of Common Terns nesting in a marine habitat

The data collected from the marine colony offers a comparison of Common
Tern behaviour during two different breeding seasons in the same habitat. Nests
from the marine colony showed statistically significant differences in the daily
duration of all states (SDPD parameter, Table 1) the most notable being that of
the absent state which was very prevalent for birds incubating during the 2022
season, especially during the night. On the other hand, birds incubating on the
nest observed during 2023 followed a pattern of incubation behaviour similar to
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those from freshwater habitats (low percentage of absence, very high percentage
of incubation, Table 1). As with Common Terns nesting on freshwater habitats,
a higher degree of absence could indicate longer foraging duration (BECkER ef al.
1997, DANHARDT et al. 2011).

While foraging opportunities serve as a plausible explanation for the diurnal
absence, the collected data doesn’t explain why the birds were leaving their nests
during night-time in 2022. Foraging during the night is rare, but not unprecedent-
ed when the benefits outweigh the costs (BEckeRr et al. 1997). Common Terns pre-
fer to forage over the sea currents but mostly avoid windy situations with waves
(ScuweMMER ef al. 2009, Miritao ef al. 2023). In the Adriatic Sea, wind-driven
currents dominate over the other contributions to the current system (OrvLiC et al.
1992), therefore the daily dynamic of winds was suggested as an important factor
affecting the foraging activities of Common Terns (Kravj et al. 2024). Increased
tern foraging in the late afternoon might be a consequence of diurnal winds calm-
ing down towards the evening (Kravj ef al. 2024), which under specific weather
situations, might also affect prolonged foraging during the night-time. Nest de-
sertion due to predation could explain the long periods of nocturnal absence,
however, predation has not been recorded during our observation of the colony.

The prolonged period of absence could have been caused by a lack of camera
triggers causing fewer photographs to be made. Birp et al. (2021) have found an-
other model of SpyPoint camera traps to be prone to false triggers and extended
periods of the night in which no photos are taken. Considering our methodol-
ogy, the duration of the interval in which no photos were recorded would have
been added to the state of the last recorded photo before the interval. However,
the same type of camera trap was successfully used in other colonies. Another
technical factor which could explain the low rate of photographs during the night
is the ability of the camera trap to differentiate the heat signature of the animal
being observed. The temperature has a significant impact on bird detection by
camera traps, as does flock size, individual bird size and behaviour (RANDLER &
Kaws 2018). It's possible that the specific distance, temperature during recording
or an obstruction of the camera lens on Skolji¢ caused the traps to trigger less
frequently. The observed night time desertion likely stems from a cause which
exceeds our current understanding of nightly incubation dynamics on Skolji¢.

Behavioural differences between Common Terns nesting in marine and
freshwater habitats

Depending on the interval and the behaviour state, statistically significant
differences between the behaviour of Common Terns on freshwater and marine
habitats have been observed for all parameters. The absent state is especially
noteworthy, being the only state with statistically significant differences for all
parameters in each of the observed intervals (Table 5).
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On average, Common Terns nesting on freshwater colonies spent almost 40%
more time at or near their nests than those in the marine colony. We find it likely
that this difference is caused by the difficulty of foraging due to prey availability
and predictability. The effect of prey depletion around a bird colony (Ashmole’s
halo) can be neglected, as all the observed colonies were relatively small (Jovant
et al., 2016). In marine habitats Common Tern foraging lasts longer and ends later
than in freshwater habitats (Becker et al. 1997, Kratvj et al. 2024). This could, in
part, explain the higher degree of absence from the marine colony, especially
during the afternoon.

The median number of state changes was higher for the birds nesting on fresh-
water colonies. Since the daily duration of the incubating state was much longer
on freshwater colonies the difference in the number of changes could indicate a
higher degree of interaction between the members of the same colony caused by
common returns from foraging trips. Freshwater habitats are known to support
larger and denser Common Tern colonies (Cramr et al. 1974, NEUBAUER 1998),
which was also the case in our study, and it could lead to a higher number of state
changes during interactions between birds.

Even though no evidence of Common Tern nest predation has been recorded
during our observation, the prolonged absence of terns from their nests during
the 2022 season on Skolji¢ raises some concerns. Gulls are recorded to lower the
amount of deep sleep Common Terns get in their colonies and pose a threat to
predation which causes them to temporarily abandon their nests (DienL et al.
2020). Yellow-legged Gulls Larus michahellis present around Skolji¢ could have
played a role in the nightly abandonment of nests there, although the 2023 sea-
son saw a much larger tendency to incubate during the night, indicating a cause
which can easily shift seasonally.

Potential behaviour altering factors beyond the scope of this research

Even though our findings are in accordance with previously conducted re-
search a broader view is needed to bring forth any conclusions on the foraging
and incubation habits of Common Terns nesting in the observed colonies.

The differences in incubation behaviour between the colonies could be partly
caused by the breeding and foraging experience of individuals nesting there. As
illustrated by Tims et al. (2004) it’s possible that the difference between foraging
at different colonies was affected by the age of the colony and the age of birds
nesting there and not entirely by the prey availability. The colony at Siromaja has
been established since 2018, whereas Rakitje had a continuous Common Tern
colony on the same islet since 2009. This could explain some of the differences in
behaviour for newer colonies such as Siromaja, which has already proven to have
shorter foraging time and higher breeding success than Rakitje (MarTINOVIC et al.
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2023, MArTINOVIC et al. 2019). On the other hand, LimMER & Beckir (2009) have
demonstrated that more experienced breeding pairs have a higher foraging suc-
cess rate, enabling them to spend more time in their colony. This could explain
significant differences in the nest attendance of birds at the same colony, but no
conclusions can be drawn as monitored birds were not ringed and their age was
not known. Additional research should also be focused on the sex of the incubat-
ing individuals. Several sources have shown that the complex roles of parental
care in seabirds are best understood when coupled with data relating to the sex
of the observed birds (BLuso-DemERs et al. 2010, ReicHER & Becker 2017).

Several climate factors could have influenced the observed behaviour as well.
Higher temperatures are known to prolong the incubation time of Common
Terns in order to lower the risk of clutch overheating (AmarT et al. 2017). Con-
versely, at temperatures of 30 to 35 °C individual terns have been noticed to leave
their nests for short periods during which they would immerse their lower body
in water, presumably to further help the clutch stay cool (ArnoLD et al. 2020). As
the observed colonies are situated in similar climates, temperature could have
had a minor impact on the incubation behaviour of terns.

Conclusion

Our results showed statistically significant differences in incubation behav-
iour among Common Tern colonies from different types of habitats (marine and
freshwater) as well as among different colonies and years on similar habitats
(different freshwater sites and different years at a marine site). When compar-
ing the data from different habitat types, terns nesting on freshwater sites spent
about 40% more time at or near their nest than their marine counterparts (Table
1, Fig. 2).

Longer periods spent incubating infer a shorter time spent on activities such
as foraging. Taking into account the results presented herein as well as previous
findings of terns prioritising seasonally abundant food (Erwin 1977), foraging ar-
eas with high prey density such as commercial fishponds (Becker et al. 1997) and
shallow, flowing water (Urmy & WaRREN 2018) we concluded that prey avail-
ability and predictability play a major role in Common Tern behaviour during in-
cubation. The differences in nest attendance during the incubation period could
affect reproductive success, which has already been proven for the two studied
freshwater colonies (MARTINOVIC et al. 2019).

The presented research shows only a sample of Common Tern behaviour dur-
ing incubation on a small number of sites. The noted behaviours, especially the
nocturnal absence on the marine colony, can only be understood by additional,
more robust research. Age and sex data, as well as observations on the most com-
mon prey items on these sites, are needed in order to define any concrete cause
of the observed differences.
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SAZETAK

Crvenokljune ¢igre Sterna hirundo su morske ptice koje se kolonijalno gnijezde na mor-
skim i slatkovodnim stanistima. U inkubaciji i podizanju mladunaca sudjeluju oba rodite-
lja. U svrhu istrazivanja dinamike ponasanja na gnijezdima crvenokljunih cigri razli¢itih
staniSta prikupljene su serije fotografija nac¢injene fotozamkama smjestenim na tri koloni-
je: dvije slatkovodne i jednoj morskoj. Fotografije sa sedam gnijezda sortirane su temeljem
stanja “inkubira, “blizu gnijezda” i “odsutna” temeljenih na polozaju ptice na gnijezdu.
Izracunato je dnevno trajanje svakog stanja, trajanje stanja do promjene i ukupni broj pro-
mijena, a analiza je napravljena i za dijelove dana. Analiza je provedena u programskom
jeziku R koriste¢i se neparametarskim statistickim testovima. Utvrdena je znacajna ra-
zlika u vremenu provedenom u inkubaciji medu gnijezdima istog, ali i medu razli¢itim
tipovima stanista. Ptice na gnijezdima slatkovodnih kolonija znacajno su vise vremena
provodile inkubirajudi, dok su ptice na morskim kolonijama znacajno viSe vremena bile
odsutne, Sto se povezuje s lakse dostupnim izvorima hrane na slatkovodnim stanistima.
Tehnicki uvjeti snimanja foto zamkama, predacija, intraspecijsko antagonisticko ponasa-
nje, iskustvo jedinki u gnijezdenju i meteoroloski uvjeti mogudi su dodatni utjecaji na
vrijeme provedeno u inkubaciji.
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