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Abstract
We completed a short-term observational study of Parakeet Auklets (Aethia psittacula) and Horned Puffins
(Fratercula corniculata) at the North Carolina Zoological Park in Asheboro, NC. Our objective was to determine
differences in time allocation between the species. We found that the Parakeet Auklet was less active than the Horned
Puffin, and it also spent more time on land than the Horned Puffin. Further research is needed to draw significant
conclusions regarding the behavior of these species.

Introduction
Parakeet Auklets (Aethia psittacula) and Horned Puffins (Fratercula corniculata) are both sea birds of the family
Alcidae. Birds in this family are commonly referred to as auks. All extant auks are able to fly, and are well adapted to
aquatic life. Their body shape, feet position, and wing structure make them especially well adapted for swimming and
diving (Denlinger 2006). The majority of their life is spent on the open ocean, feeding mainly on fish, crustaceans, and
jellyfish. Horned Puffins nest in large colonies on cliff faces, building nests in burrows and crevices. Parakeet Auklets
will commonly nest among colonies of puffins, also in rock crevices and burrows (Denlinger 2006). There have been few
studies of behavior or interaction between these species in the wild, most likely due to their infrequent terrestrial use
(Hatch 2002). The North Carolina Zoological Park in Asheboro, NC maintains an exhibit containing Parakeet Auklets and
Horned Puffins, as well as Thick-billed Murres (Uria lomvia). We conducted a scan sampling survey to determine
differences in activity level and energy allocation. We hypothesized that the larger Horned Puffin would be less active
than the smaller Parakeet Auklet because of enclosure size limitations. One zookeeper mentioned that the Horned
Puffins did not have sufficient space to fly in the enclosure, but the Parakeet auklets were able to take off and fly within
the enclosure.

Methods
Observation
We conducted our survey on March 17, 2012 at the North Carolina Zoological Park Rocky Cliff Exhibit. The exhibit is
comprised of a steep concrete ‘rock’ cliff that simulates the nesting sites of both birds and a flowing cold water pool in
which they can swim and dive. Prior to our recording, we observed the birds to determine different categories of
behavior. The behavior categories we defined were: bathing, swimming, standing/walking, preening, sitting, diving and
flying. Bathing was defined as when the birds were splashing on the surface of the water. Swimming was when the
birds were floating on the surface of the water. Preening was recorded if the bird was preening while on land or on the
water and the location recorded. We chose to define flying, diving, preening, standing/walking, bathing, and swimming
as active behaviors, and sitting as a non-active behavior. The focal Horned Puffin was chosen because it had a
noticeable dark spot on its wing, and the focal Parakeet Auklet was chosen because it was doing the same thing
(bathing) as the puffin at the beginning of the observation period. We observed the birds starting at 1:00 pm and
recorded their behavior every 30 seconds for 75 minutes.

Analysis
We analyzed the data by counting the number of occurrences for each behavior, and dividing by 150 (the total
number of observations) to determine the total percentage of time spent on each activity.

Results
Time allocation differed considerably between the auklet and the puffin during our study period. The most common
behavior of the auklet, with 47% of the observations, was standing/walking (Fig.1). The most common behavior of the
puffin, with 52% of the observations, was swimming (Fig.2). The Parakeet Auklet was inactive (sitting) 43% of the time
while the Horned Puffin spent only 15% of the time sitting. The least common behavior that was actually observed was
bathing, which was only recorded in 1% of the observations. The auklet was observed preening in 7% of the
observations and all of these occurrences were on land. The puffin was observed preening 16% of the time with 8%
being observed on land and 8% being observed while in the water. In total, the auklet spent only 3% of the time in the
water while the puffin spent 60% of the time in the water. We observed both species diving and the Parakeet Auklets
flying during the initial observation period, but did not observe either of these behaviors during the survey period.
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Figure 1. Time allocation of various behaviors of a captive Parakeet Auklet (Aethia psittacula) at the North Carolina
Zoological Park over a 75 minute time period using 30-second interval scan sampling.
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Figure 1. Time allocation of various behaviors of a captive Horned Puffin (Fratercula corniculata) at the North Carolina
Zoological Park over a 75 minute time period using 30-second interval scan sampling.

Discussion
We hypothesized that the puffin would be less active than the auklet due to its size. This was not supported by
our data. This may suggest that the size of the enclosure did not have a significant effect on the activity level of the
larger birds. However, during the time the puffin was recorded as “swimming,” which we classified as an active
behavior, it was simply floating on top of the water with its head tucked, presumably resting. Furthermore, the
zookeeper informed us that we were making our observations between the morning feeding and the afternoon feeding,
at a time of day that the birds were less active.
Few studies have reported behaviors of Horned Puffins or Parakeet Auklets in captivity or in the wild. The few
studies that have been done have focused on mating behavior (Hunter and Jones 1999) or general monitoring methods
(Hatch 2002). Our observed behaviors are probably not directly comparable to behavior of wild individuals of these
birds, as both of these species spend the majority of their time in the open ocean. Time spent on land is during the
nesting season, when birds are focused on egg-laying, chick-rearing, and nest attendance (Hatch 2002).
In order to make valuable conclusions about auk behavior, captive studies would need to be more intensive,
with multiple observation periods of multiple individuals. Behavior of wild auks is difficult to determine using data from
captive studies, but comparisons between species in captivity may be useful.
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A comparison in the behaviors of three species of Alcidae in the North Carolina Zoo
ABSTRACT: Seabirds of the family Alcidae usually live in large colonies on rocky island cliffs.
While there are certainly many evolutionarily conserved behaviors among all species, each species
should have developed some unique ethological characteristics. In order to study this, I observed the
captive behaviors of the Thick-billed Murre (Uria lomvia), the Horned Puffin (Fratercula corniculata),
and the Parakeet Auklet (Aethia psittacula). From this small study, I found a notable difference in each
species' affinity for water, their preening habits, and the size of their social groups. Though their
behavior at a zoo may differ from wild populations, any difference in behavior might emphasize some
evolutionary distinction. In the future, this study would ideally compare both intraspecific and
interspecific social interactions.

INTRODUCTION
While birds of the order Charadriiformes are fairly diverse morphologically and ecologically, most
have evolved to efficiently make use of the ocean and its shore. Among these, members of the family
Alcidae are particularly adept at surviving in colder northern climates and swimming underwater to
catch fish. In the wild, they will spend most of their time out at sea while only coming to shore in order
to breed. Thus, their wings are short and adapted for both aerial and submarine flight (Robbins, Bruun,
and Zim 1966).
Because all members of Alcidae share a common ancestor, it is likely that there are many behaviors
shared between them. Also, since they all are pelagic arctic or subarctic birds living in a harsh climate,
it would not be surprising for them to have similar life history characteristics. Additionally, most
species in the family are colonial in some part (Birkhead 1985), emphasizing the importance of social
interaction amongst this taxon. However, because each of these species is genetically distinct, unique
behaviors are likely develop. For example, while many alcids are known to breed on the same islands,
Common Guillemots, Razorbills, Black Guillemots, and Puffins prefer to breed in different areas of a
coastal cliff, which unsurprisingly leads to distinct associated behaviors (Tschanz 1990).
Many wild behaviors might be altered in captive populations, but any distinctions that can be observed
in zoos could still be evidence of interspecific differences. Thus, as long as a study is not specifically
focusing on natural behaviors of organisms, captive conditions could still emulate behavioral
divergence. Therefore, I attempted to observe and quantify the behavioral differences of three different
species of Alcidae, the Thick-billed Murre (Uria lomvia), the Horned Puffin (Fratercula corniculata),
and the Parakeet Auklet (Aethia psittacula), at the North Carolina Zoo. Though the sample size of this
experiment might not be adequate for strong conclusions, I should at least be able to gain a better
understanding of the particular birds in the exhibit.

METHODS
This study was conducted at the North Carolina Zoo in Asheboro, North Carolina. All three species
(U. lomvia, F. corniculata, and A. psittacula) were held in the same exhibit, which consisted of a deep
pool of water and a ridgy side for the birds to rest when out of the water. The ridges extended upward
several meters so that smaller auklets could climb and perch. All together, there were about 50
individuals in the exhibit, consisting of five murres, and around twenty of each puffins and auklets.

During the short amount of time that the study could be conducted, a zookeeper was cleaning the cage
which might have affected the behavior of the birds.
For each species, I attempted to select three “random” individuals, but the crude “spin and point”
method is certainly a rough approximation, at best. Once the individual was selected, I tried to find any
identifying features in case the individual became lost from vision. I observed each individual
separately for five minutes, and every 15 seconds, recorded a few things about their behavior. These
included whether or not the bird was in the water, whether or not the bird was preening, and how many
conspecifics were within a two foot radius.
Once data on the nine birds was collected, it was transcribed digitally. Statistical comparisons were
made using an ANOVA in JMP. A Tukey-Kramer post-hoc analysis was then used to compare the
means between each species.

RESULTS
All three species spent a different amount of time in the water (P<0.0001, F=45.1). The murres spent
92% of the time in the water, which was significantly more than the puffins which spent 67% of the
time in water, and both were significantly more often than the auklets' spending 33% of the time in the
water. (Tukey-Kramer HSD, q=2.36). Auklets and puffins preened more often than murres (P<0.0001,
F=12.7). While there was significant difference between the auklets preening 27% of the time and the
puffins preening 18% of the time, they were both different from the murres' 1% (Tukey-Kramer HSD,
q=2.36).
Lastly, it is difficult to make any comparisons between the surrounding conspecifics, as I did not record
the total population size of any species but the murres. If I were to make a comparison purely on
numbers, there would be a significant difference between the conspecifics within the radius (P<0.0001,
F=28.8) with puffins having significantly more nearby conspecifics (3.0) than both murres (2.0) and
auklets (1.6) (Tukey-Kramer HSD, q=2.36). However, there were far fewer murres than either of the
other species making the percentage of nearby conspecifics 50% on average.

DISCUSSION
With the small sample size that I collected, I was able to show that different Alcid species were
behaviorally distinct. Since I was not familiar with any species' behavior prior to this study, I was
unable to hypothesize specifically how these behaviors would vary. However, the evidence I have
provided for their distinct behavior shows that there might have been some behavioral divergence
within Alcidae evolutionary history.
The only questionable aspect on this analysis was in the conspecific radius comparisons. While it
might be more accurate to compare species weighting on the number of conspecifics in the exhibit, it is
far more reasonable to imagine 50% of four individuals around one bird than 50% of twenty birds.
Regardless, these differing population sizes should have had some effect on the probabilities of all
behaviors, but because the exhibit could not be altered, imperfect experimental design was inevitable.
Also, in order to make any strong conclusions about these captive seabirds, it would be necessary to
increase the sample size largely. Fortunately, if I were to repeat this, the experimental methods were
simple and quick enough to gather a large amount of data in a short amount of time.

It is also important to emphasize that this study was concerning only captive populations of Alcidae
species. Even if more data was collected on their behavior from the North Carolina Zoo, wild
populations could still exhibit far different behavior than what I witnessed. However, because this
study means to emphasize differences in behavior and not specifics, and captive environments are
probably more likely to influence similar behavior, it is still likely that differing captive behaviors are
the result of divergent traits.
Though this study was successful, it would also be interesting to look at the difference between
interspecific and intraspefic social behavior in Alcids. The data clearly shows that Alcids of the same
species do like to be around one another, but perhaps the similarity in the family causes these captive
Alcids to enjoy the company of other species as well. While this might be hard to record in a similar
manner, it could help to understand colonial behavior in Alcids.
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FIGURES

FIGURE 1: Murres spent more time in the water than puffins, and both spent more time in the water
than auklets.

FIGURE 2: Auklets and puffins spent more time preening than murres.

FIGURE 3: Puffins had more conspecifics within their radius than auklets or murres.

