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Abstract

Human interactions can have negative effects on 
individuals and populations of dolphins. Quanti-
fying these effects is essential for conservation. 
Common bottlenose dolphins (Tursiops truncatus) 
near Savannah, Georgia, have demonstrated some 
of the highest rates of human interactions world-
wide; thus, our aim was to determine if begging by 
dolphins has become a persistent foraging strategy 
which subsequently has altered behavioral pat-
terns of the bottlenose dolphins in waters around 
Savannah. Dolphins were classified as either beg-
gars or non-beggars based on whether they had 
displayed human-interactive behaviors, such as 
patrolling, begging, or human-interaction forag-
ing, during their sighting history. Instantaneous and 
continuous observation sampling during 90-min 
focal follows were used to collect behavioral data 
on 17 individual beggars and 16 individual non-
beggars. A Pearson’s chi-squared and Kruskal 
Wallis ANOVA were used to analyze behavioral 
data. In the time they were observed, beggars spent 
a significantly smaller percentage of time forag-
ing (26%) compared to non-beggars (45%; p < 
0.0001). In contrast, beggars spent significantly 
more time observed traveling (53%) compared to 
non-beggars (40%; p < 0.0001). The amount of 
time they were observed at play, rest, and engaged 
in social behaviors were similar when comparing 
beggars and non-beggars (approximately 1% of all 
behaviors). Boat presence was not a major factor 
influencing behavioral differences as on average 
less than one boat, including the research vessel, 
was within either 10 or 50 m during each focal 
follow. Thus, the behavioral differences observed 
are likely indicative of a persistent behavioral shift 
taking place. Increased interactions with humans 
not only perpetuate potential further behavioral 
changes but raise the potential for injuries in dol-
phins resulting from these human interactions. 
Health implications for dolphins and their offspring 

are also a concern as the quality of food received 
by begging dolphins has not been quantified to 
determine if a provisioned diet is calorically dense 
enough for their long-term health.
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Introduction

As interactions between humans and wildlife 
increase, unintended consequences on wildlife 
also increase (Hoyt, 2000; Green & Higginbottom, 
2001; Orams, 2002; Madison, 2008; Ballantyne 
et al., 2009; Knight, 2009; de Sá Alves et al., 2013). 
Provisioning, or artificial feeding by humans, 
of many species has been documented to lead to 
changes in home ranges, aggression levels, and 
daily behavioral patterns (Wrangham, 1974; Tate 
& Pelton, 1983; Hill, 1999; Koganezawa & Imaki, 
1999; Saj et al., 1999; De la Torre et al., 2000; 
Orams, 2002; Ram et al., 2003; Treves & Brandon, 
2005; Berman et al., 2007; Donaldson et al., 2012; 
Hammerschlag et al., 2012). With additional pro-
visioning, less time needs to be focused on forag-
ing and more time becomes available to spend on 
other activities (Orams, 2002). For example, stone 
and tool handling behaviors by Japanese macaques 
(Macaca fuscata) peaked after periods of provi-
sioning, while troops that were not provisioned 
sustained low levels of stone handling behaviors 
(Leca et al., 2008), demonstrating provisioned 
troops using “free” time to engage in additional and 
exploratory behaviors in their environment. When 
provisioned to the extent that caloric values were 
met and weight gain occurred, free-ranging meer-
kats (Suricata suricatta) more than doubled their 
rate of play compared to nonprovisioned meerkats 
(Sharpe et al., 2002). 

Cetaceans also have exhibited behavioral 
changes through exposure to humans in controlled 
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swim with settings (Kyngdon et al., 2002; Trone 
et al., 2005) as well as during wild animal stud-
ies (Orams et al., 1996; Lusseau, 2003, 2004; 
Constantine et al., 2004; Christiansen et al., 2010). 
While area avoidance and decreased relative 
abundance in cetaceans have been documented as 
a persistent response to tourist activities (Lusseau, 
2005; Bejder et al., 2006), many studies only report 
behavioral responses as transitory. For example, 
foraging and resting behaviors by common dol-
phins (Delphinus spp.) were less likely to con-
tinue once a tour boat approached (Stockin et al., 
2008). Indo-Pacific bottlenose dolphins (Tursiops 
aduncus) also displayed similar transitory behav-
ioral changes when in the presence of boats 
(Christiansen et al., 2010). Resting, foraging, and 
socializing behaviors all significantly decreased 
during tour boat interactions and transitioned to 
traveling behaviors for the duration of the inter-
action (Christiansen et al., 2010). Nonprovisioned 
bottlenose dolphins (Tursiops truncatus) in 
New Zealand progressively increased switching 
from traveling and milling behaviors to avoidance 
behaviors during swim-with-dolphin attempts 
(Constantine, 2001). Temporary aerial behaviors 
by spinner dolphins (Stenella longirostris) in 
Oahu increased, and swimming direction immedi-
ately changed following encounters with humans 
(Delfour, 2007). Behavioral transitions displayed 
by bottlenose dolphins in Doubtful Sound as a 
reaction to tour boat interaction mirrored those of 
the previously mentioned studies (Lusseau, 2003). 
Interestingly, the significant behavioral transi-
tions outlined by Lusseau (2003) did not translate 
to differences in the overall behavioral budget of 
bottlenose dolphins, demonstrating that a perma-
nent shift in behaviors had not yet occurred, and 
behavioral changes remained transitory. However, 
with the increasing frequency and intensity of 
human–wildlife interactions and tourism, longer-
term activity patterns are likely to be altered and 
remain present even after the human stimulus has 
ended.

Common bottlenose dolphins near Savannah, 
Georgia, have demonstrated extremely high 
rates of human-interactive behaviors (i.e., beg-
ging behaviors) compared to other known prob-
lem areas (Perrtree et al., 2014); more bottlenose 
dolphins in Savannah showed begging behaviors 
than all bottlenose dolphins that were conditioned 
to interacting with humans in Cockburn Sound, 
Australia, or Sarasota, Florida, across multi-year 
studies (Finn et al., 2008; Powell & Wells, 2011; 
Perrtree et al., 2014). Begging also was observed 
across a larger geographic range around Savannah 
compared to other study areas (Samuels & Bejder, 
2004; Finn et al., 2008; Powell & Wells, 2011; 
Perrtree et al., 2014). 

The present study examines the occurrence 
of more persistent behavioral changes among 
dolphins of the Savannah population based on if 
interacting with humans and/or boats is part of 
their behavioral repertoire. Beggars were defined 
based on a sometimes brief, momentary interac-
tion, including one or more of begging, depre-
dation, provisioning, and patrolling behaviors. 
The question arose whether or not these varying, 
relatively short interactions were indicative of a 
persistent behavioral pattern change. Are beg-
ging bottlenose dolphins simply opportunists 
that are otherwise indistinguishable from non-
beggars? By this line of reasoning, the high inter-
action rates around Savannah would be linked to 
opportunity, predicting that all dolphins should 
beg when boats are around. Concentrated food 
patches tend to attract animals (Krebs, 1978), 
with shrimp trawling and dolphin-associated 
foraging, which is present in Savannah, being 
one of the best illustrated examples (Corkeron, 
1990; Fertl & Leatherwood, 1997; Kovacs & 
Cox, 2014). However, this was not the case. 
Begging dolphins did not always beg or engage 
in human-associated foraging tactics when 
encountered (Perrtree, 2011). We hypothesized 
that begging has become a foraging strategy that 
has subsequently affected activity patterns, even 
when provisioned food is unavailable. We also 
hypothesized that if behavioral patterns changed, 
it would be most evident in foraging behaviors. 
In accordance with primate studies (Orams, 
2002; Sharpe et al., 2002; Leca et al., 2008), we 
hypothesized that behaviors such as socializing, 
playing, and resting would be greater for beggars 
than non-beggars due to the possible efficiency 
of human-interaction foraging and the quality of 
the food received.

Methods

Study Site
Behavioral data were collected on bottlenose dol-
phins in the inshore waters of Savannah, Georgia, 
from south of the Savannah River to northern 
Ossabaw Sound (Figure 1). The study area cov-
ered approximately 340 km2 and included the 
southern range of the Northern Georgia/Southern 
South Carolina Estuarine System stock (Waring 
et al., 2010). Photo-identification surveys were 
conducted from May through August 2011 and 
May through July 2012 from a vessel, either a 
6.7-m Boston Whaler or a 5.8-m Carolina Skiff, 
both with 4-stroke outboard engines. Surveys 
were conducted along previously set transects in 
water accessible at high tide at an on-effort speed 
of 33 to 41 km/h. 
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Behavioral Data Collection
Once bottlenose dolphins were sighted, boat 
speed was modified to match dolphin movement 
patterns. Photographs of the dorsal fin of each 
dolphin were taken. Sightings lasted a minimum 
of 5 min and continued until photo coverage of 
all dolphins was obtained or conditions prevented 
further photo coverage. Bottlenose dolphins were 
considered a group if they were within 100 m 
of each other moving in the same direction and 
engaged in similar behaviors (Shane, 1990). In 
the event that boats passed within 50 m of the 
dolphins, the number, speed, and type of boats 
were documented, including the research vessel. 
All attempts by dolphins to engage in patrolling, 
human-interaction foraging, or begging were 
documented, with additional photos taken of the 
dolphin(s) involved.

Individual focal follows lasting approximately 
90 min were conducted on 33 bottlenose dolphins. 
Focal dolphins were determined based on 2009 

through 2012 sighting data and assigned a beg or 
non-beg status. Begging was defined as either a 
dolphin surfacing head-up, with rostrum out of 
the water, oriented toward a boat, and within 10 m 
of the boat or surfacing parallel and within 2 m 
of a vessel with ventral surface toward the vessel 
(Perrtree et al., 2014). Dolphins were considered 
confirmed beggars (n = 17) if they were seen 
six or more times during surveys and begged or 
attempted to interact with humans or boats in any 
manner to receive food (excluding play or bow/
wake riding behaviors) on at least one occasion 
from 2009 through 2012. No dolphin that was 
assigned a beg status performed human-interac-
tive behaviors on every sighting. Dolphins were 
considered non-beggars (n = 16) if they had been 
sighted six or more times between 2009 and 2012 
and never displayed human-interactive behaviors. 
A minimum of six sightings was deemed suf-
ficient to categorize dolphins since greater than 
90% of cataloged beggars displayed begging 

Figure 1. The study area consisted of the estuaries ranging from south of the Savannah River to northern Ossabaw Sound 
around Savannah, Georgia, which represents the southern portion of the common bottlenose dolphin (Tursiops truncatus) 
Northern Georgia/Southern South Carolina Estuarine System stock. Source data: U.S. Geological Survey National 
Hydrography Dataset (NHD); projection: UTM 17N NAD 1983.
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behaviors by their fourth sighting (Perrtree, 2011). 
To avoid observer bias, the classification of the 
focal dolphin as a beggar or non-beggar remained 
unknown during all follows.

The objective of the present study did not 
include examining the effect that boat presence 
had on dolphin behavior; therefore, focal follows 
were conducted on days with the least number of 
boats on the water (i.e., Tuesday through Thursday; 
Hazelkorn, 2012). These days also coincided with 
having the least variability in number of boats on 
the water based on 2009 and 2010 data, reducing 
the effect of boat number on bottlenose dolphin 
behavior. However, any boat that did pass within 
10 or 50 m of the focal dolphin (including the 
research vessel) was recorded. Any attempt by the 
focal dolphin to approach a vessel and beg was 
documented as an instantaneous point sample. 

Continuous sampling as described by Altmann 
(1974) was used throughout each 90-min follow 
to obtain behavioral state durations. The time of 
every surfacing bout was documented as well as 
the current behavioral state of the focal dolphin. 
Behavioral states were forage, human-inter-
action forage, nondirectional, patrolling, play, 
rest, social, travel, and unknown (Table 1). The 
research vessel attempted to remain 30 to 50 m 
from the focal dolphin during a follow. This  

distance functioned to limit the research vessel’s 
direct influence on behavior yet still allowed 
observers to be in range to identify behaviors. 
Dolphins were still able to approach the research 
vessel to beg.

Analyses
Total time spent in each behavior was combined for 
all focal follows of individuals of similar beg status 
to create percentages of time in each behavior. To 
determine any significant differences in the percent-
ages of the behavioral pattern between beggars and 
non-beggars, a Pearson’s chi-squared was used. 
However, combining the behaviors of all follows did 
not account for individual variability by each focal 
dolphin. To account for the variability in focal animal 
behavior, the average proportion of time spent in 
each of the behaviors was calculated. Because these 
data were not normally distributed, they were arcsin 
transformed. A Kruskal-Wallis one-way analysis of 
variance (ANOVA) was used to determine if there 
were significant differences in the proportion of 
time spent foraging and traveling between beggars 
and non-beggars. A Kruskal-Wallis ANOVA also 
was used to determine if these transformed propor-
tions differed across behaviors for both beggars and 
non-beggars. If there was a significant difference, 
a Tukey’s HSD post-hoc test was used (α = 0.05). 

Table 1. Ethogram of behavioral states for dolphins (adapted from Lusseau, 2003)

Behavioral state Definition

Foraging Direction of movement varies; synchronous dives for long intervals; individual performs 
steep dives, arching its back at the surface to increase speed of descent; category includes 
kerplunking, fish whacking, strand feeding, circling, hardstops, headstands, and fish in mouth 
behaviors (Bowen, 2011).

Human-interaction  
foraging

Depredation or successful provisioning (Powell & Wells, 2011); associating with a shrimp 
trawler, either actively trawling or eating catch being discarded from the dock (Chilvers & 
Corkeron, 2001). 

Non-directional No net movement; individuals surfacing facing different directions; group often changes 
direction; dive intervals variable but short; group spacing varies.

Patrolling Traveling in repeated movements or moving non-directionally within 20 m of a stationary 
vessel.

Play Diverse, interactive behavioral events observed involving the use of an object such as wrack, 
marine debris, or non-prey items.

Resting Moving slowly in a constant direction; swimming with short, relatively constant, synchronous 
dive intervals; individuals tightly grouped.

Socializing Diverse, interactive behavioral events observed such as body contacts, pouncing, and genital 
inspections; individuals often change position in the group; dive intervals vary.

Traveling Moving steadily in a constant direction; swimming with short, relatively constant dive inter-
vals; group spacing varies.

Unknown Behaviors are not known or indicative of losing the animal for a 3-min time interval.
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Additionally, a Kruskal-Wallis ANOVA was used to 
determine if there were any significant differences 
in the number of boats present across behavioral 
states for beggars and non-beggars. A Tukey’s HSD 
post-hoc test was used to determine significant dif-
ferences between specific behaviors.

Results

Seventeen dolphins classified as beggars were 
observed over a total of 1,456 min, while 16 non-
begging dolphins were observed for a total of 
1,258 min. Focal follows took place on a total of 20 d 
between May and August in 2011 and 2012. Non-
beggars engaged in natural foraging behaviors 45% 
of the time observed, while beggars only displayed 
natural foraging behaviors 26% of that time (χ2

1 = 
104.01, p < 0.0001; Figure 2). Beggars engaged in 
human-interaction foraging and patrolling behaviors 
for a total of 5% of the time observed. Beggars still 
spent significantly less time engaged in all foraging 
tactics (e.g., natural foraging, human-interaction for-
aging, and patrolling) than non-beggars (31 vs 45%, 
respectively; χ2

1 = 48.82, p < 0.0001). Conversely, 
begging bottlenose dolphins spent significantly 
more of their time traveling (53%; χ2

1 = 46.62, p 
< 0.0001), while non-beggars only traveled 40% 
of the time they were observed. Both beggars and 
non-beggars spent the least amount of time observed 
(< 1%) engaged in social, rest, and play behaviors. A 
comparable amount of time spent engaged in nondi-
rectional and unknown behaviors was observed for 
beggars and non-beggars (Figure 2). 

To account for the individual variability in focal 
animals, the average proportion of observed time 
spent in each behavior was calculated. There was a 
significant difference in observed time spent across 
behaviors for both beggars (df = 8, 144; F = 29.32; 
p < 0.001) and non-beggars (df = 8, 135; F = 27.97; 
p < 0.001; Figure 3). Beggars spent a greater pro-
portion traveling and foraging than they did in other 
behaviors, with traveling as the dominant behavior. 
Non-beggars spent a significantly greater propor-
tion of time both traveling and foraging than they 
did in other behaviors, but there was no difference 
between the proportion of time traveling and forag-
ing for non-beggars (Figure 3). When comparing 
beggars and non-beggars, the proportion of time 
spent foraging (df = 1, 32; F = 3.20; p = 0.08) or 
traveling (df = 1, 32; F = 1.93; p = 0.17; Figure 3) 
did not differ significantly. 

The average number of boats present within 50 m 
during the most frequent behaviors—foraging, non-
directional, and traveling—was similar at approxi-
mately one boat for both beggars (0.98 ± 0.45) and 
non-beggars (0.79 ± 0.30; Figure 4), indicating 
only the research vessel was present. The average 
numbers of boats present within 10 m during all 

Figure 2. Percentage of total time common bottlenose 
dolphins spent engaged in various behaviors in Savannah, 
Georgia, from May through August 2011 and May through 
July 2012. Beggars traveled significantly more than non-
beggars (χ2

1 = 46.62, p < 0.0001), and non-beggars naturally 
foraged significantly more than beggars (χ2

1 = 104.01, p < 
0.0001). When all foraging tactics for beggars were 
combined, there was still a significant difference in time 
spent foraging between beggars and non-beggars (χ2

1 = 
48.82, p < 0.0001). HI-F indicates the one incident of human-
interaction foraging. 

behaviors during both beggar and non-beggar fol-
lows was less than one (Figure 5). Begging behav-
ior toward the research vessel was displayed less 
than 0.2% of the time all beggars were followed.

Discussion

Bottlenose dolphins that were classified as beggars 
traveled more and foraged less than dolphins clas-
sified as non-beggars. In this study, behavioral dif-
ferences were not just a transitory response to boat 
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presence and interaction, unlike other studies that compared to non-begging dolphins. We posit that 
demonstrated behavioral changes as a direct result these dolphins have adopted a permanent tactic of 
of human interaction (Lusseau, 2003; Stockin et al., begging and searching for boats from which they 
2008; Christiansen et al., 2010). Rather, this study would beg or receive bycatch. This tactic may 
was conducted mostly in the absence of boats, increase the chance of encountering prey and be a 
and behavioral changes were persistent and were more energetically beneficial way to detect, cap-
reflected in the different behaviors displayed by ture, and consume prey (Heithaus & Dill, 2002). 
beggars and non-beggars during the time observed. If obtaining human-provided food is quicker and 
The change in the behaviors of the dolphins indi- energetically more beneficial than natural foraging, 
cates that begging from boats is a long-lasting for- these animals may have an advantage. A foraging 
aging tactic adopted by some dolphins. strategy of receiving handouts and bycatch closely 

Begging dolphins spent a significantly smaller aligns with the optimal foraging theory in which 
proportion of the observed activity budget foraging predators should seek prey that is more calorically 

Figure 3. Proportion (average ± SE) of time (min/total min) spent in each behavioral state for begging and non-begging 
common bottlenose dolphins around Savannah, Georgia, from May through August 2011 and May through July 2012. 
There was a significant difference in proportion of time spent in each behavior for beggars (df = 8, 144; F = 29.32; p < 
0.001) as there was for non-beggars (df = 8, 135; F = 27.97; p < 0.001). Within each behavior, letters indicate group 
classes; the same letter above a subset of bars denotes lack of statistical difference, whereas different letters represent 
statistical difference according to Tukey’s HSD post-hoc. Beggars are denoted by the letters “A” through “D,” while non-
beggars are denoted by the letters “Y” and “Z.” HI-Forage indicates the one incident of human-interaction foraging. There 
was no difference in proportion of time foraging between beggars and non-beggars (df = 1, 32; F = 3.20; p = 0.08), nor 
was there for traveling (df = 1, 32; F = 1.93; p = 0.17).
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beneficial than the energy expended to obtain it 
(Stephens & Krebs, 1986; Sih & Christensen, 
2001; Spitz et al., 2012). However, we have not 
evaluated the quality and quantity of food received 
by dolphins nor the caloric costs associated with 
this behavior to determine if begging is a superior 
strategy energetically.

Reduced foraging costs may allow more time 
for rest and to strengthen social bonds through 
play and mating behaviors (Stephens & Krebs, 
1986; Hill, 1999; Koganezawa & Imaki, 1999; 
Sih & Christensen, 2001; Sharpe et al., 2002; 
Leca et al., 2008; Spitz et al., 2012). Previous 
studies on primates and other terrestrial animals 
have shown that when provisioning occurred, time 
spent engaged in socializing and resting behaviors 
was greater than the time spent foraging (Altmann 
& Muruthi, 1988; Saj et al., 1999; Sharpe et al., 
2002; Leca et al., 2008). Interestingly, beggars 

increased their traveling time but showed no sig-
nificant difference in time spent socializing, rest-
ing, or playing compared to non-beggars. 

The difference between the begging dolphins in 
this study and the provisioned primates of previous 
studies may be in the efficiency of receiving pro-
visioned food as there are differences in the deliv-
ery factor. Primate studies conducted provisioning 
sessions consistently at a designated place and time 
(Altmann & Muruthi, 1988; Saj et al., 1999; Sharpe 
et al., 2002; Leca et al., 2008); whereas, bottlenose 
dolphins around Savannah are likely receiving food 
in a more haphazard distribution in both space and 
time. There are no data available to suggest that 
beggars have learned when recreational and com-
mercial boats are available from which to beg and 
receive bycatch and provisioned food. 

Follows also were conducted at varying times 
during the day. Therefore, it is highly unlikely that 

Figure 4. Average number of boats ± SE present within 50 m of begging and non-begging common bottlenose dolphins from 
May through August 2011 and May through July 2012 in Savannah, Georgia. There was a significant difference in the 
average number of boats across all behaviors for beggars (df = 8, 38; F = 5.23; p < 0.001) and non-beggars (df = 8, 40; F = 
8.88; p < 0.001). Within each behavior, letters indicate group classes; the same letter above a subset of bars denotes lack of 
statistical difference, whereas different letters represent statistical difference according to Tukey’s HSD post-hoc. Beggars 
are denoted by the letters “A” through “D,” while non-beggars are denoted by the letters “Y” and “Z.” HI-Forage indicates 
the one incident of human-interaction foraging.
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behaviors, such as social and rest behaviors, took 
place at times in which they were unobserved. It 
is possible that the time begging dolphins could be 
putting toward socializing and resting is in reality 
going toward traveling to find successful begging 
and provisioning opportunities. Due to the high 
productivity in the estuarine waters, the possibil-
ity of a methodological bias is present but low. By 
following well-accepted and widely used behav-
ioral definitions, it is improbable that behaviors 
such as socializing and play were confused with 
other behaviors such as traveling or foraging 
when viewed from the surface. A bias remains 
that socializing and play behaviors that take place 
underneath the surface may have been missed in 
their entirety; however, it is highly unlikely that 
these behaviors were not captured at all during 
bouts due to the behavioral definitions outlined by 
Lusseau (2003) (see Table 1). 

Begging bottlenose dolphins around Savannah 
can be compared to the long-studied bottlenose 
dolphins in Sarasota, Florida, that interact with 
humans, referred to as Human Interaction (HI) 
dolphins. In Sarasota, HI dolphins foraged signifi-
cantly less than non-HI dolphins (Powell & Wells, 
2011). Similarly, in Savannah, beggars foraged 

less often than non-beggars. Interestingly, when 
foraging behaviors and human-interactive behav-
iors by HI dolphins were combined into a single 
foraging category, the difference in foraging was 
no longer significant between HI and non-HI dol-
phins (Powell & Wells, 2011). Thus, regardless of 
strategy employed, HI and non-HI dolphins spent 
approximately the same amount of time engaged 
in foraging behaviors, implying that the human-
interactive behaviors have become part of the for-
aging behavior repertoire (Powell & Wells, 2011). 

In this scenario, neither group of dolphin has an 
advantage since the two tactics are approximately 
even across time observed, although energetic 
intake is unknown, which would reveal whether 
rates of intake differ. However, similar analyses 
on the behavioral patterns of beggars and non-
beggars around Savannah showed that beggars 
spent less time in all forms of foraging than non-
beggars. If this tactic of foraging was advanta-
geous, it could be indicated by increases in other 
energetically costly behaviors such as socializing, 
play, and mating. Since these behaviors were not 
increased, it is possible that traveling is in actual-
ity searching, therefore making it part of a beg-
gar’s foraging strategy. Still, these two types of 

Figure 5. Average number of boats ± SE present within 10 m of begging and non-begging common bottlenose dolphins from 
May through August 2011 and May through July 2012 in Savannah, Georgia. On average through all behaviors, beggars had 
0.15 ± 0.07 boats within 10 m of them, while non-beggars had 0.12 ± 0.09 boats within 10 m of them. 
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dolphins are engaging in significantly different 
amounts of time in different behaviors. 

Persistent behavioral changes in foraging can 
lead to subsequent fitness changes and to larger 
conservation implications that should be closely 
monitored. The sustainability of a population 
favors strategies that maximize fitness, and marine 
mammals may sometimes take the trade-off of less 
energetically beneficial prey to forage in a safer 
habitat (Heithaus & Dill, 2002; Wirsing et al., 
2008). However, dolphins that forage regularly in 
close association with boats are at greater risk of 
boat strikes and injuries from propellers as well as 
being more susceptible to entanglement, ingesting 
trash, and, in extreme cases intentional harm by 
anglers (Wells & Scott, 1994; Wells et al., 1998, 
2008; Durden, 2005; Donaldson et al., 2010). This 
risk of injury to bottlenose dolphins (Tursiops sp.) 
has been shown in Sarasota, Florida (Powell & 
Wells, 2011), and Cockburn Sound, Australia (Finn 
et al., 2008), both of which have a lower rate of 
interactions between dolphins and humans than 
Savannah (Perrtree, 2011). 

As observed in the present study, differential 
foraging tactics and activity budgets delineate two 
categories of dolphins, beggars and non-beggars, 
in the waters around Savannah, Georgia. Beggars 
spend less time foraging but more time travel-
ing than non-beggars, regardless of boat pres-
ence. If the increased traveling time is related to 
the pursuit of food (i.e., provisioning off boats), 
then the overall activity budgets of beggars and 
non-beggars would be similar. Nevertheless, a 
difference in the foraging tactics of the two types 
of dolphins remains, although whether one tactic 
is superior has yet to be determined. If beggars 
obtain higher quality food, fitness benefits such as 
larger young or shorter inter-birth intervals could 
develop. However, the susceptibility to injury and 
death from boat injuries or fishing line entangle-
ment may negate or even outweigh such benefits. 
Lower quality food may also result in a fitness 
decrease over time such as calf mortality (Mann 
et al., 2000). Thus, it is important to continue to 
observe the ongoing behavioral changes and any 
possible subsequent health changes to monitor the 
sustainability of the population.
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