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ABSTRACT
This paper describes an assessment of the Impact of weather changes and human visitation on behavior
and activity level of Humboldt penguin (Spheniscus humboldti) in captivity. The study is based on
activity time-budgets from a flock of over 20 birds at Fota Wildlife Park, Cork, Ireland, gathered during
daytime observations over a six month period. The results show that penguins spent most of the daytime
in stationary, terrestrial locomotion, preening and swimming modes of behavior, and swimming activity
increased on rainy days. Peak activity took place from 16:00 to 17:00 hours, especially before and after
feeding. The behavior of penguins was significantly affected by the number of visitors, and locomotion,
preening, feeding and attention to visitors were positively correlated with the number of visitors. There is
further interaction with visitation levels under different weather conditions. Visitors offer another positive
environmental enrichment for this group of penguins and in turn, these penguins at Fota Wildlife Park are
considered to have a high educational potential. Some suggestions about captive management and future
research are also proposed.

INTRODUCTION

A

nimal welfare, i.e. meeting a captive animal’s
environmental needs, has received much attention
as an important aspect of biodiversity conservation.
Various factors threaten the welfare of captive animals in
artificial habitats (Scarlata et al., 2013), hence one of the
crucial goals of zoos around the world is to improve the
health and welfare of animals kept in non-native climates
(Howell-Stephens et al., 2012). Captive animals in zoos
and wildlife parks play important roles in education,
research, and genetic diversity conservation (Poli and
McPhee, 2001). Zoos should consider which animals to
display based on their educational value, and the animals
that most interest visitors and that visitors spend the most
time watching may have the highest education potential
(Moss and Esson, 2010).
Some potential stressors, such as insufficient
environmental enrichment and improper interaction with
visitors, may limit captive animals’ natural behavior (Scarlata
et al., 2013; Khonmee et al., 2014), thus environmental
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enrichment and visitor interactions are considered
substantial factors affecting zoo animals (Swaisgood and
Shepherdson, 2005; Hosey, 2008). Numerous experts and
scholars have made detailed studies and records on the
former. In comparison, relatively few publications have
explored the impact of visitors on animal welfare, even
though this relationship has been studied for more than 40
years. When animals are exhibited in zoos, long exposure
to humans may result in a predominantly negative, neutral,
or positive influence of the human–animal relationship
(HAR) (Hosey, 2008).
Not all visitors have a negative impact on wild
animals, which can also become habituated to the
presence of humans (Burger and Gochfeld, 2007). Some
wild penguins are reported to be affected by certain
negative human behaviors, but human effects are not
entirely unfavorable, and “well-behaved” visitors have
little effect on penguins’ reproductive behavior (Nimon et
al., 1996). In the process of raising animals in captivity,
it is possible to encourage natural behavior and motivate
captive animals to live like wild animals. For example,
breeders can increase penguin swimming time by feeding
them in the water (Swaisgood and Shepherdson, 2005).
Social behavior, such as vocalization or contact with other
penguins, is thought to be beneficial for breeding and for

592

J. Zhang et al.

adaptation to the environment (Thumser et al., 1996).
Some research suggests that certain penguins abandon
their nests or progeny when humans approach; human and
aircraft disturbances, for example, threaten the population
growth of Adelie penguins (Pygoscelis adeliae) (Wilson
et al., 1991). Other studies have shown that Magellanic
penguins (Spheniscus magellanicus) do not abandon their
nests at the approach of humans (Yorio and Dee, 1992),
and some African penguins (Spheniscus demersus) are
less alert after contact with humans (Van Heezik and
Seddon, 1990). Some research shows that the presence of
human visitors leads to a decrease in pool use by captive
African penguins however, with prolonged exposure,
African penguins gradually become used to humans
(Ozella et al., 2015). Thereafter, the presence of a large
number of visitors promotes greater behavioral diversity
and increases penguin pool use. Collins et al. (2015) also
found a positive correlation between pool use by penguins
and the number of visitors, but the causal direction of these
associations has not been determined.
The Humboldt penguin (Spheniscus humboldti) is
listed as a vulnerable species on the International Union
for Conservation of Nature (IUCN) Red List (IUCN Red
List, 2016-10-01). Reports show only 32,000 mature
Humboldt penguins in the world and that this population
is declining because of food shortages, entanglement in
fishing lines, and natural disasters (Culik and Luna, 1997;
Cheney, 1998; Culik et al., 2000). Due to the shortage
of wild resources and the need to protect biodiversity,
captive breeding is one of the best ways to preserve
Humboldt penguins. However, captive Humboldt
penguins are highly susceptible to fungal and aspergillus
infections (Bunting et al., 2009), and the breeding success
rate of this species in captivity is only half that in the
wild (Blay and Cote, 2001). Unlike the breeding season
of Emperor penguins (Aptenodytes forsteri) living in the
Antarctic, that of Humboldt penguins is difficult to predict
(Williams, 1995). During the breeding season, Humboldt
penguins engage in group activities and cooperative
hunting (Penguin Taxon Advisory Group, 2003). They
usually hunt in cold water. Unlike other penguins, which
dive deep to catch prey, Humboldt penguins typically
catch food on short dives of up to 30 meters. They also
intermittently dive as deep as 60 meters, which enables
them to sense and acquire prey more easily (Wilson et
al., 1989). The main swimming behaviors of Humboldt
penguins are surface swimming, underwater swimming,
and porpoising (Penguin Taxon Advisory Group, 2003).
They also preen themselves in the water. At Marwell
Zoo in Winchester, UK, staff have observed Humboldt
penguins spending most of the day resting by the pool
rather than swimming in it (Clarke, 2003). When visitors

are present, the penguins swim more actively (Condon et
al., 2003; Collins et al., 2015).
Captive animals are often affected by microclimate
conditions, which may differ from those of their
natural habitats. Changes in weather, for example,
are closely related to animal reproduction; random
changes in rainfall in dry and wet tropical areas of
northern Australia can change the birth rate of various
organisms, including snakes (Liasis fuscus, Acrochordus
attenuurae), crocodiles (Crocodylus porosus), and
wallabies (Macropus agilis) (Shine and Brown, 2007).
Changes in weather can also affect the weight and energy
consumption of captive birds; both have been found
to increase slightly on rainy days. Changes in penguin
behavior are determined by multiple variables, including
weather. As weather cannot be controlled for captive
penguin populations kept outdoors, it can be difficult for
penguins to adapt to zoo or park environments (Morgan
and Tromborg, 2007).
Behavioral diversity is an overall indicator of
animal welfare, and greater behavioral diversity is
thought to facilitate the treatment of animal diseases and
inhibit their transmission (Carlstead and Shepherdson,
2000). As a result, many zoos and aquariums, including
Fota Wildlife Park in Cork, Ireland, have developed
extensive strategies to increase penguin activity through
changing feeding practices and adding enrichment
equipment (Taylor and Leonard, 2001; Swaisgood and
Shepherdson, 2005; Larson, 2012). However, the effect
of human presence on penguins that experience regular
and prolonged exposure to tourists (HAR) cannot be
ignored (Hosey, 2008).
At Fota, unlike some other zoos and aquariums, the
penguins live in the open air, where they are affected by
natural weather patterns. Additionally, due to the lack of
glass or other solid barrier between humans and penguins,
tourists’ voices and objects can be directly transmitted
to penguins, thus they are more susceptible to human
influence. We conducted this study to explore which
behaviors of Fota’s penguins are influenced by natural
and human factors, whether the presence of humans
is conducive to improving the behavioral diversity of
penguins, and whether an adequate balance is struck
between protecting the penguins from the stressors of
captivity and providing educational opportunities for zoo
visitors. To this end, we explored the following questions:
1. What is the range of behavior patterns of captive
Humboldt penguins?
2. Is their behavior pattern affected by factors such as
weather and the number of visitors and how?
3. Discuss the kind of penguin behavior preferred by
visitors and the educational potential of captive penguins.
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MATERIALS AND METHODS
Study area and penguins
The study was carried out at Fota Wildlife Park
(FWP) situated on the outskirts of Cork city, Ireland. FWP
was established in 1983 as a joint project of the Zoological
Society of Ireland (ZSI) and University College Cork
(UCC). FWP keeps a colony of 26 Humboldt penguins,
all born and raised in captivity. Penguins were reared
in a 1,900m2 enclosure that includes a 680m2 brackish,
partially tidal pool with artificial nest areas constructed
of stone. Penguins were fed twice daily, at 10:45 hours
and 16:00 hours. Keepers disperse fish in ponds or directly
feed penguins in artificial caves depending on the season.
Table I. Descriptions of behavioral activities of
Humboldt Penguins at Fota Wildlife Park.
Behaviour

Description

Stationary

Not moving while Standing up or lying down

Locomotion

Moving on dry land, walking or running

Preening

Feather scratching, trimming or shaking

Affiliative

Engage in positive social behavior with another penguin, to bring into close association or
mating

Agonistic

Engage in negative social behavior with another penguin, staring, biting, and attacking

Feeding

Catching fish in the pool or receiving fish from
keepers

Attention to
visitors

Playing, watching or walking to visitors. Such
as visitors are Shouting, shaking the bottle,
straw or feather to attract the attention of
penguins

Attention to
keeper

Playing, chasing or interacting with the keepers, most occur before feeding

Vocalization

Calling to protect territory, quarrel with other
individuals, or make calls before eating

Surface swim

Swimming on the surface of the pool

Underwater
swim

Dive into the water and swim under the
surface

Porpoising

Jump vertically into the water or swim up and
down

Preening pool

Trim the feathers in the water

Swimming

Including surface swim, underwater swim,
porpoising and preening pool

Data acquisition and analysis
Behavior was sampled by one observer using
instantaneous scan samples (Altmann, 1974) between 10:00
and 17:00 hours in 2018 from January to July. According to
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the visitation and the weather, we selected data from 2 to 3
days per week (include busy weekends and free weekdays)
for analysis. The behavior and the number of visitors and
penguins was recorded every two min for 30 min followed
by a rest period of 30 min.
Fourteen behavioral states were recorded (Table I).
Each behavior was defined using operational methods.
Human animal interactions (HAIs) were recorded when
the penguins reacted to either the visitors or the keepers.
Scan data were used to investigate differences among all
scanned samples under dry and wet weather conditions and
in the presence of different number of visitors at different
times of the day (Thumser et al., 1996).
The data were entered into Microsoft Excel 2010
and SPSS 19.0. Microsoft Excel 2010; Origin Pro 8.0 and
Sigma Plot 12.5 were used to construct figures and graphs.
In SPSS, we used a one-way analysis of variance and
Spearman rank correlation analysis to analyze scan sample
data.

Fig. 1. Daily activity patterns of the entire group of
Humboldt Penguins calculated as percentage of time spent
observing the behavior of Humboldt penguin during scan
sampling over the entire study period at the Fota Wildlife
Park. (Mean ± Standard Error).

RESULTS
Activity patterns
The number of individual animals in the study ranged
from n=5-26 per scan.
As shown in Figure 1, there were significant differences
in the amount of time penguins spent engaging in different
activities;, most time spent in stationary, locomotion, and
swimming behaviors. Surface swimming accounted for
more than half of all swimming behavior, while underwater
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swimming and porpoising were less common. The smallest
percentage of time was spent preening on the side of the
pool. However, preening in general did account for a large
proportion of penguin behavior. We also recorded a small
amount of vocalization behavior. Penguins at Fota are fed
twice a day, and each feeding lasts for about 5–10 min,
accounting for 2.87% of total behavior. Feeding benefits
captive animals by allowing them to devote less time in
searching for and procuring food than they would in the
wild. We also recorded a small number of affiliative and
agonistic behaviors among penguins. The penguins were
generally very friendly to one another, with agonistic
behavior being very rare. Penguins attention to visitors and
keepers was recorded separately; these behaviors usually
occurred before feeding.

From 16:00 to 17:00, feeding behavior accounted for
10.81% of the hour, whereas during the earlier feeding at
10:00–11:00, feeding behavior accounted for 5.59% of the
hour. Swimming behavior increased during the feeding
periods and after the morning feeding, between 11:00 and
12:00.
Influence of weather
There was a clear difference in penguin behavior
in wet and dry weather (Fig. 3). There was no obvious
difference in locomotion, but penguins engaged in
stationary behavior 3.65% less in wet weather than in
dry weather. Swimming, preening, and vocalization
behaviors increased in wet weather by 4.6%, 1.5%, and
1% respectively. However, feeding and attention to visitor
behaviors were more frequent in dry weather, increasing
by 1.32% and 1.68%, respectively. Visitors also showed
distinct behavioral patterns on wet and dry days (Fig. 4).
In dry weather, visitors are more likely to speak or shout
when watching the penguins, while in the wet weather, the
proportion of people watching penguins quietly increased.

Fig. 2. Hourly activity patterns of penguin behaviors
between 10:00 and 17:00 from scan data. Descriptive time
budget (n = 44).

Time budgets
During the 7 h period from 10:00 to 17:00 behaviour,
behavioral patterns changed significantly with the time of
day (Fig. 2). Generally, penguins were relatively active
outside the nest in the morning, became less active in the
afternoon, preferring to stay in the nest or lie on the ground
outside (although small number of subjects were observed
to swim or engage in stationary behavior in the water), and
increased their activity again around feeding time (16:00
~ 17:00). Swimming was recorded across the day but with
peaks as a post-feeding behavior. Penguins rest between
feeding times during which periods they engage in
preening and lying on the bank. Socialization occurs at this
time accompanied by affiliative behavior and vocalization.
It is worth noting that total activity increased during the
feeding period, and the activity time between 10:00 ~ 11:00
and 16:00 ~ 17:00 was 63.36% and 57.17%, respectively.

Fig. 3. The effect of weather on the behavior of penguins
as a group in Fota Wildlife Park; comparison of behaviors
observed during wet (n= 294) and dry (n= 366) weather
conditions.

Interactions between visitors and penguins
In order to explore the effects of visitor number
on penguin behavior, the mean number of observations
per visitor category was divided into three categories: no
visitors present; 1-10 visitors; and >10 visitors (Fig. 5).
The incidence of locomotion and preening increased with
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increasing number of visitors but not significantly. Feeding
time was an obvious attraction for visitors as evidenced by
the high incidence of this behavior when visitor numbers
were high. Human animal interactions also increased
with high visitor number when penguins showed a higher
incidence of paying attention to visitors. The incidence of
swimming and vocalization was greatest in the absence
of visitors and declined when visitors were present. These
relationships are further seen in scatter grams of the hourly
number of visitors plotted against the hourly incidence of
behaviors, in particular the increased attention penguins paid
to visitors when visitor numbers were high (Fig. 6). It shows
a linear regression of penguin behaviors (y-axis) against the
number of visitors observed in half an h (x-axis). The slope
of stationary behaviors is close to zero (0.0157); thus, the
occurrence of stationary behavior showed little relationship
to the presence or number of human visitors. Locomotion,
feeding, and preening behaviors rose with increased
number of visitors, and the upward trend of the “attention to
visitors” behavior is obvious. Vocalization and swimming
behaviors declined as the number of visitors increased.

Fig. 4. The effect of weather on the behavior of visitors
in Fota Wildlife Park: comparison of human behavioral
patterns during wet (n= 294) and dry (n= 366) weather
conditions.

We used SPSS 19.0 to analyze correlations between
the number of visitors and seven common behaviors
(Table II). Analysis of the scanning data showed that five
kinds of behavior were significantly correlated with the
number of visitors. Locomotion, feeding, preening and
attention behaviors to visitors are significantly correlated
with increasing number of visitors, while the incidence
of swimming significantly declines with the increasing
number of visitors (Table II).

Fig. 5. Effect of number of visitors on the behavior of
penguins as a group in Fota Wildlife Park: a comparison
of penguin behavior in the presence of no visitors (n =
164), 1–10 visitors (n = 349), and >10 visitors (n = 147).
Mean behavior is based on data from each scan. * indicates
a significant correlation (p < 0.05); ** indicates a highly
significant correlation (p < 0.01).
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Table II. Correlations between visitor numbers and
several common behaviors of Humboldt penguins.
* indicates a significant correlation (p < 0.05); **
indicates a highly significant correlation (p < 0.01).

Visitor number

Average Standard T
deviation

P

6.524

1.000

0.000
0.608

7.080

Stationary

5.912

3.098

0.200

Locomotion

1.974

1.940

0.104** 0.007

Preening

1.206

1.294

0.084*

Feeding

0.356

1.816

0.133** 0.001

0.030

Attention to visitors

0.258

0.704

0.154** 0.000

Vocalization

0.262

0.618

-0.065

0.095

Swimming

2.249

3.486

-0.079*

0.043

Both humans and animals feel the effects of weather.
In order to examine the human animal interactions
under different weather conditions we considered
these relationships in dry and wet conditions (Fig. 7).
Locomotion, preening, feeding, and attention to visitor
behaviors increased with visitor number under both wet
and dry weathers. Vocalization decreases in dry and wet
weather as visitor number increases. Swimming behavior
showed no obvious changes associated with visitor
numbers in wet weather but decreased in dry weather with
increased visitor numbers. The number of initial feeding,
attention to visitors, and vocalization behaviors differed
significantly depending on the weather, and in wet weather
feeding behavior increased significantly with increased
visitor numbers.

DISCUSSION

Fig. 6. Scatterplots of effect of visitor numbers on penguin
behavior. The x-coordinate of each point is the number of
visitors in a given hour, and the y-coordinate is the incidence
of a given behavior in the same hour. The mean behavior
values are based on scan data from each hour (n= 44h).

Activity patterns and time budgets
Stationary, locomotion, preening, and swimming
behavior were the most commonly observed behaviors of
penguins in this study. We often observed the same behavior
being performed simultaneously by several subjects, both
in and out of the nest. Locomotion and diving into the
water are often synchronized between individual penguins.
Some penguins were observed to remain alone for short
periods of time. Some subjects seemed to prefer to remain
near the visitor fence, engaging in locomotion, standing
still or preening. Stationary behavior, which we suspect
is related to penguins’ thermoregulation, accounted for a
large proportion of time. However, relatively speaking, this
is a very active group of penguins. This group of penguins
enjoys swimming, and according to Larson (2012)
penguins spend more time in swimming pools than on land.
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However, in this study, the penguins spent more time on
land than in the water. Other bird species kept at Fota
Wildlife Park frequently fly or jump over the fence into the
penguin enclosure, but penguins and other birds were not
found to attack or avoid each other during the observation
period. We speculate that different bird species have
become habituated to each other through long exposure.
However, it is interesting to note that when birds of other
species were vocalizing, the penguins would sometimes
join in as if echoing their calls. We did not observe any
significant instances of stereotyped behavior such as in
situ rotation or over-preening during the observation
period (Lumeij, 2008).
The Humboldt penguins observed in this study were
most active between 10:00 and 11:00 and 16:00–17:00,
before and after feeding. Peak activity occurred between
16:00 and 17:00, when more visitors were present. Feeding
benefits captive animals, which would need to spend a lot
of time searching for food in the wild (Hennick and Culik,
2005). However, regular feeding also changes the natural
habits of captive animals, and we observed significant
effects on swimming, locomotion, and maintenance
behavior before and after feeding. Wild Humboldt
penguins tend to live in densely populated communities.
Feeding captive penguins in the water promotes natural
behavior, which is considered an indicator of positive
behavior (Swaisgood and Shepherdson, 2005). During
in-water feeding, keepers scattered food into the pool,
requiring penguins to swim large distances to obtain their
food, so feeding time had a larger effect on the percentage
of time spent in the water than did the time of day (Fig. 2).
Penguins needed to swim to locate food that was scattered
in the water or that fell to the bottom of the pool, extending
the feeding time. Fast swimming and jumping benefit
penguin health (Merritt and King, 2005). Swimming is
stimulated after feeding as well; increased pool usage
and engaging in preening behavior, both in water and on
land, were also observed to increase after feeding. Pool
use is positively correlated with the hatching rate, and
the increase in activity due to in-water feeding observed
here may increase the rate of reproduction (Blay and Cote,
2001). Wehnelt (2003) found that most agonistic behavior
in penguins was related to food competition, but we did not
observe any such behavior in this study, probably because
there was always sufficient food for the entire population,
so competition for food was unnecessary.

Fig. 7. Comparison of regression equations for the effect of
visitors on penguin behavior in wet and dry weather. The
mean behavior values are based on data from each scan
(dry = 366 wet = 294).

The influence of weather on penguin behavior and human–
penguin interactions
In total, 660 scanning samples were recorded, 294
of which recorded rain, snow or hail, accompanied by
wind and dark clouds Outdoor temperatures were 2–12°C.
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Because wild Humboldt penguins engage in fewer
activities during winter, when body temperature regulation
is an important consideration, their behavior in summer is
more diverse (Nagy, 1984). Our study, conducted in winter
and spring, likely did not reflect their behavior throughout
the year. Future research should explore seasonal changes
in captive penguin behavior.
In this study, penguins were more active during wet
than during dry weather (Fig. 3). The number of penguin
movements and use of pools increased significantly,
from 16.04% to 20.64%, during rain, snow, or hail, when
penguins would jump into the pool one by one, swim fast in
the water, flip and jump rapidly, and preen more frequently
(Figs. 3 and 7). Humboldt penguins are very well adapted
to water and must maintain the insulation capability of
their feathers through daily preening and seasonal molting.
Although Christopher found that maintenance behavior
was more frequent in dry than in wet weather (Christopher,
2008), in this study, preening was 1.50% more frequent
in wet weather than in dry weather. This may have been
because preening during the January–May molting season
significantly changes the time penguins spend in the water
(Ozella et al., 2014), or the increase in molting-related
thyroid hormones may lead to a change in behavioral
diversity. In wet weather, feeding behavior increased
significantly with increased number of visitors (Fig. 7).
The presence of visitors may make penguins more excited
to eat, although other possible explanations have not been
excluded. In dry weather, the penguins spent more time
stationary and in locomotion, and affiliative and agonistic
behaviors, and attention to visitors increased significantly
(Figs. 3 and 7). Penguins were more attracted to people at
times when penguin activity was generally high. In wet or
cold weather, the number of visitors dropped significantly
(Fig. 4). Tourism depends on a range of climate variables,
and changes in temperature, precipitation, and humidity
affect visitor numbers.
Educational potential of human-penguin interactions
In this study, penguins engaged in more locomotion,
preening, and feeding behaviors when more than 10
visitors were present (Fig. 5). Stationary behavior
increased significantly, to an average of 6.10% of the time
budget, when a small number of visitors was present, and
decreased to an average of 5.81% when the number of
visitors exceeded 10 (Fig. 5). It may be that when small
numbers of visitors are present, most penguins (aside from
those standing next to the visitor fence) are not greatly
affected; when the number of visitors is large, the stationary
penguins become more active and pay attention to visitors.
Condon et al. (2003) showed that in the presence of
visitors, the number of penguins in the pool increased, and

the prevalence of resting behavior decreased, indicating
that visitors had a beneficial effect on penguin behavior.
Swimming and vocalization behaviors declined when
there were small number of tourists present, which may
also have been affected by weather factors; as the number
of visitors increased, the penguins’ swimming and vocal
behavior increased slightly. When the number of visitors
was more than zero, we found no increase in penguins’ use
of pools, presumably because only small number of people
visited the zoo during cold weather (Fig. 4). Condon et al.
(2003) found that the presence of visitors had a positive
impact on the swimming behavior of Humboldt penguins
at Chester Zoo in the UK. The approach of humans can
interfere with seabird predation behavior (Beale and
Monaghan, 2004), but we did not find that to be the case
in the present study. We were not able to observe many
instances of misbehavior by zoo visitors, but when visitors
did disturb the penguins, we saw no appreciable change
in penguin behavior. Nor did we observe any signs of
penguins attacking visitors or displaying aversion to
visitors by changing direction, for instance. When visitors
shouted, penguins paid significantly more attention to
them, sometimes gazing at the visitors and walking around.
As the number of visitors increased, we observed
significantly more locomotion, feeding, and preening
behaviors (Figs. 6 and 7). Stationary and affiliative
behaviors also displayed an upward trend. The penguins
at Fota Wildlife Park do not display any evident vigilance
against visitors, and increased visitor numbers positively
affected their behavioral diversity. Captive birds may be
more tolerant of visitors. All of Fota’s Humboldt penguins
were born in captivity. They are likely to have become
habituated to the presence of humans and not to view
visitors as potential predators (Beale and Monaghan,
2004). Naturalistic animal exhibits provide shelter that
animals can use to avoid contact with tourists, lessening
the impact of visitors on animals (Blaney and Wells, 2004).
The penguins at Fota have a long history of exposure to
humans and can choose either to avoid people if they so
desire, or interact with them, when the presence of tourists
is another form of environmental enrichment (Nimon and
Daliziel, 1992).
Swimming behavior, as seen in Figure 6, was
negatively correlated with visitor numbers. A possible
explanation for this behavior is that penguins swam much
more on wet days, while the number of tourists decreased
when the weather was rainy (Fig. 4). Tourists were less
active on rainy days, perhaps because cold weather inhibited
their activity or because penguins were more active, and
tourists were content to watch without interfering (Figs. 4
and 7). Foraging behavior declined in wet weather (Fig. 3),
presumably because rainy days are often cloudy and dark,
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and environmental light affects foraging behavior (Mori,
1999). However, wet weather accompanied by an increase
in visitors boosted penguin feeding behavior (Fig. 7). This
correlation may act in both directions; visitors are more
likely to linger to watch penguins forage for food, and
penguins may also become more excited as the number of
visitors increases. Moreover, Ozella et al. (2015) measured
the fecal glucocorticoid metabolite (FGM) of African
penguins, found no changes in penguins’ adrenocortical
hormone activity associated with the number of visitors.
As a group, birds are less negatively stimulated by visitors
than are other captive animals (Moss and Esson, 2010).
We found that increased visitation had no significant
effect on penguin swimming behavior in wet weather,
whereas swimming behavior decreased with increased
visitor numbers in dry weather (Fig. 7). In the present
study, wet weather may have had more influence on
swimming activity than did visitor numbers. On rainy or
snowy days, penguins were more active, but the number of
visitors decreased. Penguins like to swim in cold weather,
but tourists are less likely to go to the zoo on inclement
days. On dry days, excluding weather disturbances, the
penguins’ swimming behavior decreased as the number of
visitors increased. The reasons are mainly as follows: First,
tourists usually choose to watch penguins at the fence near
the dry land part of the penguin enclosure. In dry weather,
penguins will notice tourists at the fence or walk towards
tourists curiously. Penguins choose to look at visitors and
exhibit more plumage, movement, and feeding behavior
than they otherwise would. At the same time, pool feeding
is also swimming behavior. During feeding, tourists are
close to the fence beside the pool, and feeding behavior
increases with increased number of tourists. It is also
apparent from Figure 5 that the swimming behavior of
penguins increased slightly when 10 or more tourists were
present compared with swimming behavior when only a
few tourists were present. A study by Condon et al. (2003)
of 10 captive Humboldt penguins at Chester Zoo in England
found that human presence exerted a positive impact on
the birds’ swimming behavior. Human presence may be
a minor factor affecting penguin swimming behavior, but
the weather is a far stronger determinant of swimming
activity. The observed slight reduction in vocalizations
in the presence of visitors may require further study.
As penguins are on display year-round in Fota Wildlife
Park, they acclimate to visitors and do not view them as
potential predators. Appropriate active interactions can be
encouraged to satisfy animal welfare requirements.
We conducted a bivariate correlation analysis of
the number of visitors and penguin behaviors (Table II)
and found a significant positive correlation between
preening behavior and the number of visitors (P < 0.05)

599

and a significant negative correlation between swimming
behavior and the number of visitors (P < 0.05). Locomotion,
feeding, and attention to visitors were significantly
positively correlated with the number of visitors (P <
0.01). Penguin behaviors clearly changed as the number
of visitors increased. This result reconfirms the previous
hypothesis. More visitors are likely to be present when
penguins engage in behaviors that tourists find appealing.
The maximum number of visitors observed in this study
was 38. However, more visitors can be expected at other
times of the year, and further research is needed to observe
the behavior of penguins when visitors increase above the
numbers observed in this study.
Occasionally, Humboldt penguins collect organic
materials such as hay and bring them into closed caves. In
Clarke’s experiment (2003), bottles were filled with water
and tin foil and placed on the bottom of pools in penguin
enclosures to increase penguins’ pool use; the bottles were
intended to mimic shining underwater fish scales and thus
attract penguins into the pool. Visitors could also use water
bottles, feathers, or straw to attract the attention of captive
penguins. This interaction, while promoting penguin
activity, also increased visitor interest in penguins. The
penguins would pick up the straws or feathers in their
beaks, then carry them around or bring them to their nests
inside caves. During the experiment, aggressive behavior
was the most obvious manifestation of adverse reactions in
the subjects, but the penguins were not observed to attack
the visitors (Anderson et al., 2002). We also noticed that
when penguins were fed by an unfamiliar keeper, their
behavior was affected. The influence of familiar keepers
on penguins may require further research.
Finally, we consider penguins’ potential for
contributing to visitor education in Fota Wildlife Park.
Penguins in aquariums and zoos always attract media
attention, and “visitor response” is highly controversial
because it may have a positive or negative effect on animal
welfare (Hosey, 2000). Zoo management must balance
the demands of animal welfare and visitor education
(Hosey, 2013). Compared to larger animals, small animals
such as penguins may be more aware of human presence
(Anderson et al., 2002). The penguins in Fota Wildlife
Park are on display to visitors throughout most of the year
and are born in captivity, so they are largely habituated
to the presence of humans. In contrast to Ellenberg’s
findings on Humboldt penguins, the penguins did not seem
to be terribly sensitive to human presence or behavior
(Ellenberg et al., 2007). No penguins attacked humans
during the observation period. Visitors are more likely to
be attracted to more active or visually appealing animals.
In Fota, penguins often engage synchronously in behaviors
such as locomotion, feeding, and swimming, during which
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times visitors are more engaged and remain at the penguin
enclosure for longer periods. As Fota Wildlife Park aims to
promote a naturalistic park-like environment, there are no
barriers in the penguin feeding area, aside from the fence.
When fewer visitors interact with penguins, they do not
display any negative behaviors towards visitors, although
they apparently do notice them. Sometimes penguins
approach visitors or accept items from visitors’ hands
with their beaks. Provided that visitors do not violate
the rules, which forbid feeding the penguins, allowing
penguins to accept straw, hay, or bottles from visitors may
promote increased activity and nesting behavior (Dunne,
2015). This study found a positive correlation between
the number of visitors and stationary behavior, preening,
feeding, and attention to visitors. Tourists attract penguins
to land for geographical reasons. Swimming behavior
decreased with visitor numbers in dry weather, although
swimming depended more on precipitation in wet weather.
Not only does the presence of visitors appear not
to be detrimental to penguin welfare; it may in fact
encourage active behaviors among Humboldt penguins at
Fota Wildlife Park. This finding indicates that the presence
of visitors can contribute to improving penguins’ welfare.
It does not at all violate the original intended educational
effect of zoos. Penguins are thus highly useful for visitor
education, and human–penguin interactions should be
encouraged to provide enrichment for penguins and
educational opportunities for human visitors. Rain shelters
could be installed in the penguin visiting area to allow
visitors to watch penguins swimming in wet weather.
Penguins have been observed to linger on the shallow
beach and alongside flowing water in their enclosure in
Fota Wildlife Park. Further research may be required to
understand the reasons for these behaviors.

CONCLUSION
Through our analysis, we constructed a time budget
for the behavior of penguins at Fota Wildlife Park. Peak
activity occurred from 16:00 to 17:00, and penguins
became more active before and after feeding. As the
number of human visitors increased, penguins showed
a marked increase in locomotion and preening activity.
When the weather was inclement, penguin swimming
behavior increased, but the number of visitors decreased.
In dry weather penguins paid more attention to tourists
and exhibited other behaviors rather than going far away
to swim. Weather factors had a greater impact than human
presence on penguin swimming behavior. In wet weather,
penguin swimming behavior was more affected by
precipitation than by the presence of humans. Locomotion,
preening, feeding and attention to visitors by penguins

were positively correlated with the number of visitors,
which may indicate that these behaviors were more
attractive to visitors, who prefer that penguins be active, or
it may indicate that the presence of visitors contributes to
the occurrence of these behaviors because these penguins
treat visitors as a form of environmental enrichment. For
these reasons, the Humboldt penguin exhibition at Fota
Wildlife Park has high educational significance while also
satisfying animal welfare needs.
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