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Abstract

Bottlenose dolphins (Tursiops truncatus) use a
variety of foraging specializations to detect and
pursue prey. Like other mammals, individual dol-
phins may use specialized foraging techniques
that are shaped in response to habitat type or prey
resources. The long duration of the mother-calf
bond presents an opportunity for mothers to trans-
mit such specializations to their calves. This study
explored how the use of foraging specializations
may influence selection of foraging habitats and
how such specializations may spread within a dol-
phin community. Focal animal follows were used
to document the foraging behavior of five resident
females and their calves from June to August 2003
in Sarasota Bay, Florida. Sarasota Bay was clas-
sified into six habitat types based upon bathym-
etry and bottom topography. Individual females
differed in their selection of foraging habitats.
Three of the five focal females used one of two
foraging specializations—kerplunking and bar-
rier-feeding—and exhibited a preference for only
one type of behavior. A significant difference in
the frequency of observations of foraging specific
behaviors was found between different habitat
types. Limited observations, as well as anecdotal
evidence from past studies, suggest that maternal
transmission may play a role in the spread of for-
aging techniques, such as kerplunking and bar-
rier-feeding, within the community. My findings
suggest that the use of foraging specializations
is associated with foraging habitat preferences in
Sarasota Bay. The importance of seagrass areas
to foraging dolphins and the significance of the
mother-calf bond to the development of the use of
foraging specializations is emphasized.
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Introduction

Foraging specializations allow animals to adapt
to environmental variations and, thus, promote
their survival. Specialized foraging behaviors pro-
vide an efficient means of detecting and pursuing
prey (Partridge & Green, 1985), as well as reduc-
ing intraspecific competition for prey resources.
The use of foraging specializations may evolve in
response to physical differences in habitat, such as
topography (Hoelzel et al., 1989), or variation in
food supply (Partridge & Green, 1985). In addition
to ecological factors, an individual’s preference also
plays a role in the selection of a foraging special-
ization (Nowacek, 1999). In this study, I examined
the relationship between the use of different habitat
types and foraging specializations by bottlenose
dolphins (Tursiops truncatus) and the possibility of
such preferences being passed on to future genera-
tions through cultural transmission.

Plastic Nature of Dolphin Foraging Behavior

Bottlenose dolphins are a cosmopolitan species
found in many regions of the world. Their behav-
ioral plasticity is illustrated by the many types of
foraging specializations that have been observed
in different communities such as kerplunking,
fish-whacking, barrier-feeding, mud-plume feed-
ing, and strand-feeding (Wiirsig, 1986; Wells
et al., 1987; Fertl & Wilson, 1997; Nowacek,
1999; Connor et al., 2000; Gubbins, 2002; Lewis
& Schroeder, 2003). Kerplunking is a foraging
specialization in which an individual raises its
tail flukes out of the water, forcefully slaps the
water surface, and sweeps its prey under water
(Nowacek, 1999). This action produces a 1- to 2-
m splash; a bubble cloud; and a high amplitude,
low frequency sound. The function of kerplunking
appears to be to evoke a startle response in fish,
which may allow dolphins to detect them better
(Connor et al., 2000). Kerplunking is a behavior
that is associated with foraging in that the presence
of kerplunking may be used to indicate a foraging
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state (Nowacek, 1999, 2002). During fish-whack-
ing behavior, a dolphin uses its tail flukes to knock
fish into the air, then feeds on the stunned and
injured prey once it lands in the water (Wells et al.,
1987). In another type of foraging specialization,
barrier-feeding, dolphins use the water surface or
shorelines as barriers against which they herd fish
for easy capture (Wiirsig, 1986). Dolphins may
also herd fish against sea walls, bridge pilings, and
stationary boats as has been observed in Sarasota
Bay, Florida (J. Weiss, pers. obs.).

Habitat-Specific Foraging Specializations

The ecology of localized habitat types appears
to determine the types of foraging specializa-
tions that dolphins use. Bottlenose dolphins dis-
play a variety of foraging specializations that are
habitat-specific. For example, mud-plume feed-
ing, a foraging specialization documented in the
Florida Keys, is associated with seagrass flats
due to the suspended sediment that is necessary
in the plume to concentrate the prey (Lewis &
Schroeder, 2003). In other areas, such as South
Carolina, dolphins strand-feed by propelling their
bodies onto a sloping mud bank at low tide to
chase and capture beached fish along the bank,
partially stranding themselves in the process
(Gubbins, 2002). Strand-feeding is habitat-spe-
cific as well because the sloping mud bank must
be adequately exposed to concentrate the fish and
be free of dangerous obstructions (such as oyster
shells) so the dolphins avoid injury while stranded
(Hoese, 1971; Gubbins, 2002). The dependency
of dolphins on habitats that are conducive to their
foraging technique(s) and the influence of habi-
tat characteristics on foraging efficiency (Hastie
et al., 2004) indicate a need to further understand
the relationship between feeding areas and forag-
ing specializations.

Foraging Specializations and Prey Resources

The characteristics of prey resources also affect
the types of foraging specializations used by bot-
tlenose dolphins. The distribution of prey has a
considerable influence; clumped or concentrated
prey are necessary for specializations such as
strand-feeding (Gubbins, 2002) and mud-plume
feeding (Lewis & Schroeder, 2003) to be effec-
tive; however, the use of fish-whacking is more
efficient in the capture of individual fish (Wells
et al., 1987). Passive listening is another foraging
tactic in which dolphins take advantage of prey
characteristics by exploiting the soniferous nature
of their prey. Passive listening aids in the detection
of prey through the interception of prey sounds
(Barros, 1993). Bottlenose dolphin prey includes
well-known sound-producing fish such as croaker
(Micropogonias undulatus) and spot (Leiostomus

xanthurus) (Barros & Wells, 1998); this character-
istic may allow dolphins to use passive listening to
increase their foraging efficiency.

In addition, the types of prey consumed by indi-
vidual bottlenose dolphins vary (Barros & Wells,
1998) and, like the use of foraging specializations,
are also subject to individual preference. Similar
associations between the use of foraging special-
izations and prey resources can be noted in other
marine mammals, such as North Atlantic hump-
back whales (Megaptera novaeangliae) whose use
of lobtail-feeding is directly correlated with the
presence of sand lance (Weinrich et al., 1992).

Evidence for Vertical Transmission of Foraging
Specializations

The use of complex foraging behaviors may be influ-
enced by environmental variation. Foraging may also
be dependent on individual preferences, which may
be passed within a community by cultural transmis-
sion. A well-known example of such transmission
within a group is the opening of milk bottle caps by
members of the bird family Paridae (as shown, for
example, by individuals of a captive group of black-
capped chickadees [Parus atricapillus], Sherry &
Galef, 1984). Birds that did not exhibit the behavior
began to open milk bottles after they had interacted
with milk-bottle-opening individuals.

Foraging specialization preferences may be
transferred from mother to offspring through a
social learning process known as vertical transmis-
sion (Rendell & Whitehead, 2001). In animal soci-
eties in which individuals practice complex forag-
ing behaviors (Johnston, 1982), there should be a
high degree of maternal investment. The foraging
specializations of California sea otters (Enhydra
lutris) are transmitted vertically through matri-
lineal lines, and it is likely that sea otter females
actively teach their pups to forage during the 6 mo
before the weaning period (Estes et al., 2003). A
significant exception to the fission-fusion nature
of bottlenose dolphin societies is the strong mater-
nal investment in calves (Wells, 2003). Mothers
and calves form long-term associations (Wiirsig,
1986; Grellier et al., 2003) that usually last until
the birth of the next calf (Wells et al., 1987). The
long duration and intensity of the bond provides
an ideal opportunity for a calf to learn specialized
behaviors from its mother, if the mother exhibits
such behaviors. Indeed, the matrilineal transmis-
sion of a foraging specialization known as spong-
ing among Indian Ocean bottlenose dolphins
(T aduncus) in Shark Bay, Australia, was observed
through a long-term study (Smolker et al., 1997), as
well as by genetic analyses (Kriitzen et al., 2005).
This indicates that other foraging specializations
within communities may be transmitted maternally
as well.
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Foraging Specializations in Sarasota Bay
Longitudinal studies provide insight into the
nature of foraging behaviors and the process by
which they may spread within a wild population
(Estes et al., 2003; Mann & Sargeant, 2003; Wells,
2003). Sarasota Bay, Florida, is the site of a long-
term resident community of bottlenose dolphins
whose distribution and behavioral ecology has
been studied extensively since 1970 (Wells et al.,
1987; Wells, 1991). Barrier-feeding and kerplunk-
ing are complex foraging behaviors practiced by
individuals in Sarasota Bay; the behaviors are
observable at the surface and easily documented.
Females in Sarasota Bay share overlapping home
ranges yet exhibit different preferred habitats
(Wells et al., 1987). If foraging specializations
are habitat-specific, it is possible that individu-
als target the foraging habitat in which their spe-
cialization is most useful. Anecdotal evidence
(Nowacek, 1999; Wells, 2003) suggested a verti-
cal transmission of foraging specializations within
the resident community of bottlenose dolphins in
Sarasota Bay. If the use of foraging specializations
is habitat-specific and transmitted from mother to
calf, such behavioral and habitat preferences may
persist through generations. The continuation of
the knowledge of foraging specializations in a
community is important for individuals to adapt
to changes in the environment.

Objectives

The objectives of this study were to investigate the
relationship between bottlenose dolphins’ forag-
ing specialization preferences and habitat as well
as to consider how foraging specializations are
spread within the Sarasota Bay community.

Materials and Methods

Study Area

The home range of the Sarasota Bay community
spans 40 km of the central western Florida coast-
line and encompasses a system of channels and
bays, protected by a series of barrier islands, as
well as Gulf of Mexico waters, out to approxi-
mately 1 km offshore (Scott et al., 1990). Areas
within the bay study area ranged in depth from
< 1 m in seagrass flats to approximately 10 m in
passes connecting the bay to the Gulf of Mexico
(Buckstaff, 2004). For the purposes of this study,
Sarasota Bay was classified into five main habitat
types, distinguished mainly by bathymetry (Table
1): (1) channel, (2) bay, (3) pass, (4) gulf, and
(5) shallows (Waples, 1995). Shallows were fur-
ther classified by bottom topography as seagrass
shallows or non-seagrass shallows based upon the
presence of seagrass at a particular location.

Table 1. Sarasota Bay, Florida habitat classification
descriptions (Waples, 1995)

Habitat Habitat description

Channel Area of heavy boat use and a 3:1 depth
ratio to surrounding water

Bay Inshore area of depth greater than 2 m up
to 6 m

Pass Area characterized by deep water, strong
currents, and bordered by sand bars

Gulf Offshore area of depth greater than 2 m

Shallows Area of 2 m depth at mean low tide; char-
acterized by seagrass and sand patches

Subjects

Photo-identification, genetic studies, and behav-
ioral observations have yielded a considerable
body of information on the genetic lineages and
individual foraging behaviors of Sarasota Bay
residents (Wells, 1991, 2003; Nowacek, 1999).
Five resident females and their calves, of four
separate maternal lines, were chosen as focal
animals (Table 2). Each female, with the excep-
tion of Female F157, had a dependent 1-y-old
calf. Weaning of bottlenose dolphin calves occurs
between the ages of 6 to 12 mo (Essapian, 1953),
so 1-y-old calves would be at an ideal age to begin
using foraging specializations. Female F157 and
her dependent 3-y-old calf were chosen as focal
animals based upon evidence that the mother fre-
quently used a foraging specialization (Nowacek,
1999; Wells, 2003).

Data Collection Protocol

Daily, nonrandom transect surveys were con-
ducted from a 6-m outboard motorboat from June
to August 2003. Resident dolphins make extensive
use of shallow bays and seagrass meadows during
the summer months (Barros & Wells, 1998), and
field efforts were concentrated in such areas. Once
a group of dolphins was found, a sighting sheet
was completed (Urian & Wells, 1996), and dol-
phins were approached for photographs. Standard
photo-identification techniques (Wiirsig & Wiirsig,
1977) were used to identify individuals.

Once the presence of a focal female and calf
pair was determined, a focal animal follow began.
During the follow, behavioral data were recorded
for the mother and calf at 3-min time points (a
method described in Altmann, 1974), including
activity state (feeding, traveling, socializing, and
milling; Urian & Wells, 1996), GPS location (lati-
tude and longitude), and habitat type (Table 1).
Data were recorded for each focal individual at the
first surfacing after the time interval began. A dis-
tance of approximately 20 m between the boat and
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Table 2. Details of focal calf ages as well as follow and foraging times of focal females and calves studied in Sarasota Bay,

Florida, in summer 2003

Age of calf Follow time Foraging time Foraging time
Female Calf (y) (min) (min) (%)
FB09 C094 1 419 117 27.90
FB75 F757 1 411 105 20.54
F119 CRP2 1 613 123 19.87
F157 F137 3 408 86 20.77
F175 1751 1 429 153 36.36

the dolphins was maintained when recording GPS
location. To verify habitat, GPS-generated latitude
and longitude coordinates were later overlaid onto a
GIS seagrass map (Flamm et al., 2002) of the study
area using the Arc View 3.2 (Environmental Systems
Research Institute, 1995) software program.

When focal females began to forage, a continu-
ous sampling method (Altmann, 1974) was used
to record the time and type of the mother’s for-
aging behaviors. A foraging state was determined
by the combination of multiple fast surfacings,
tail-out/peduncle-out dives, fish chases, or a fish
in the dolphin’s mouth. Recorded foraging behav-
iors included fish chase, pinwheel (Leatherwood,
1975), fish toss, fish in mouth, sharking, kerplunk
(Connor et al., 2000), fish whack (Wells et al.,
1987), barrier-feed (Wiirsig, 1986), surface lunge,
fluke-out dive, and peduncle-out dive. The cor-
responding time and type of the calf’s behaviors
were recorded as well. The recorded foraging
behaviors were visible at the surface in all habitat
types, with the exception of sharking, a shallow-
water behavior. During a foraging state, the pres-
ence of additional group members was recorded,
as well as their use of foraging specializations.
Individual identifications of additional group
members were recorded when possible. Real-time
narration recorded observations during all focal
follows. A focal follow lasted until visual contact
with the focal animal was lost and not regained
within three consecutive 3-min intervals.

Differentiation Among Potential Foraging Habitats
To determine how females differentiated among
foraging habitats, a chi-square analysis was used
to compare the amount of time each female spent
foraging in a given habitat to the amount of time
spent engaged in other activities within that habi-
tat. A null model predicted the foraging habitat
use to be equal for all females in each habitat
and a lack of individual preference for particular
habitats while foraging. Calves were excluded
from this analysis because of their dependency on
their mothers’ habitat choices.

Habitats were regrouped into shallows and non-
shallows to increase sample sizes and to allow for

an analysis of female preferences for particu-
lar habitats while foraging. Shallows areas were
composed of seagrass shallows and non-seagrass
shallows habitats. Non-shallows were composed
of channel, bay, pass, and gulf habitats (Waples,
1995). Based upon these new habitat classifi-
cations, a 2 x 2 chi-square analysis was used to
compare observational data collected from each
female to determine how habitat use differed
for individuals between foraging and nonforag-
ing states. A Yates correction for continuity was
applied to increase the conservativeness of the
tests. This technique allowed the determination of
whether each female was selecting between shal-
lows and non-shallows for foraging. All tests were
conducted using SigmaStat 2.0 at a significance
level of a = 0.05.

Habitat Locations of Foraging Specializations

To verity the habitats in which foraging specializa-
tions occurred, the time of each observed behav-
ior was matched to the GPS location of the focal
animal at the time the behavior was recorded.
These points were overlaid onto a bathymetric
map of Sarasota Bay with seagrass coverage using
ArcGIS software. A 25-m buffer zone was created
around each behavior point to account for the dis-
tance from the boat to the focal animal at this time.
The percentage of each habitat type within the
buffer zone was calculated, and the habitat com-
posing the majority of the buffer zone was chosen
to represent the habitat type of the behavior loca-
tion. Percentages were calculated for the number
of times kerplunking (n = 33) and barrier-feeding
(n = 55) events were observed in each habitat.
Comparisons were noted between the habitats in
which each foraging specialization took place and
each female’s preferred specialization to examine
associations.

Maternal Transmission of Foraging Specializations

To investigate whether foraging specializations
spread by maternal transmission in Sarasota Bay,
observations of focal females and their offspring
using foraging specializations were compiled from
previous Sarasota Bay studies (Nowacek, 1999;
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S. Hoffman, pers. comm., 2003; Wells, 2003) as
well as from the present study to create visual
displays of focal maternal lineage foraging behav-
ior. Displays were based on genetic lines and the
observations of lineage members using foraging
specializations. The use of a foraging specializa-
tion and individual preferences for specializations
were noted for each family tree. Comparisons of
foraging specializations were made within and
across maternal lineages.

The potential for horizontal transmission of the
observed foraging specializations was explored
by calculating percentages of time for which focal
females and calves foraged and used foraging spe-
cializations in the vicinity of other group mem-
bers. Observations of foraging specialization use
by other group members from the present study
were compiled to quantify how often foraging
calves were exposed to other individuals using
foraging specializations.

Results

Field effort consisted of approximately 280 h,
with 38 h devoted to focal follows (Table 2).
Follow times among females were relatively simi-
lar (Table 2) and, when normalized for effort, each
female spent roughly similar percentages of time
foraging (Table 2).

Each female used at least three of the avail-
able habitat types while foraging in Sarasota Bay
(Figures la & 1b). Foraging activity was habi-
tat dependent (y* = 462.64, p < 0.001) and most
commonly observed in seagrass habitats. An
increase in the use of seagrass habitats while for-
aging, compared to habitat use while not foraging,
was noted in the habitat selection of all but one
female (Figure la). Further tests were conducted
to investigate the significance of shallows habitats
to foraging females. Based upon the reclassifica-
tion of habitats as shallows versus non-shallows,
three females differentiated between shallows and
non-shallows while foraging (F119: x> = 15.94,
p < 0.001; F157: * =66.42, p < 0.001; F175:
x> =147, p < 0.001; Bonferonni correction,
o, = 0.005). For each female, the use of shallows
increased while in a foraging state as compared to
a nonforaging state (Figure 1a).

Foraging Specialization and Habitat Associations

Associations between kerplunking events and
habitat indicated that kerplunking occurred only
in shallows habitats (Table 1, Figure 2a), although
this behavior is observable from the surface and
potentially could have been observed in any of
the available habitat types. When shallows were
reclassified as seagrass shallows versus non-sea-
grass shallows, a majority of the kerplunking
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Figure 1a. Foraging state habitat use of focal females in
Sarasota Bay, Florida, during summer 2003
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Figure 1b. Nonforaging state habitat use of focal females in
Sarasota Bay, Florida, during summer 2003

events took place in seagrass shallows. Barrier-
feeding was also documented in shallows for a
majority of the time (Table 1, Figure 2b), although
this behavior was also observed in channel areas
(Table 1) within the bay (Figure 2b). Of the avail-
able habitats in Sarasota Bay (Table 1), kerplunk-
ing and barrier-feeding were observed more fre-
quently in shallows.

Individual Foraging Specialization

Three focal females used known foraging specializa-
tions, and each female preferred to use only one type
of behavior (Figure 3). Female F157 was observed
kerplunking (n = 25), and females F119 and F175
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Figure 2a. Habitat use by focal female bottlenose dolphins
while kerplunking in Sarasota Bay, Florida, during summer
2003
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Figure 2b. Habitat use by focal female bottlenose dolphins
while barrier-feeding in Sarasota Bay, Florida, during summer
2003

were observed barrier-feeding, yet they differed
in their use of structures as barriers. While female
F119 consistently used a seawall as a barrier (n =
20), female F175 herded fish around bridge pilings
and channel markers (n = 13). The three females
that used known foraging specializations were the
same three females to differentiate between shal-
lows and non-shallows habitats when foraging. A
shallows habitat was associated with their preferred
foraging specializations (Figures 2a & 2b), and they
were observed foraging more frequently when in a
shallows habitat (Figure la). Female F157, a ker-
plunker, spent 45.0% of her time in a shallows habi-
tat while not foraging, yet spent 89.0% of her time in

a shallows habitat while foraging (Figures 1a & 1b).
Barrier-feeders, F119 and F175, also spent a greater
amount of time in a shallows habitat while foraging
compared to not foraging (Figures 1a & 1b). Female
F119 was observed foraging more frequently in a
shallows habitat (69.8% of foraging time) than in
other areas (48.6% of foraging time). Female F175
was also observed foraging more frequently in shal-
lows and channel habitats (54.9% of foraging time)
than in other areas (40.5%) (Figures la & 1b).

Of the five calves, only two calves (CRP2 and
F137) used foraging specializations. Each calf
used only the preferred foraging behavior of its
mother (F119 and F157, respectively; Figure 3).
Calf CRP2 (mother F119) was only observed bar-
rier-feeding (n = 1). Calf F137 (mother F157) was
only observed kerplunking (n = 30) and used this
behavior consistently when foraging.

Additional group members were present 73.3%
of the time while focal females and calves were
engaged in a foraging state. Of this time, group
members were present 57.1% of the time when
either the focal female or calf used a foraging spe-
cialization. There was only one occasion in which
another group member was observed using the
same specialization, kerplunking, as that of the
mother and calf.

Discussion

Focal females showed an association between
the use of foraging specializations and foraging
habitat preferences in Sarasota Bay. The shallows
habitat, composed of seagrass and non-seagrass
shallows areas, was an important habitat for ker-
plunking and barrier-feeding. Foraging special-
izations occurred more often in this habitat type
than in other available habitat types of Sarasota
Bay. Due to such associations, it may be possible
to predict the distributions of individuals that spe-
cialize, as well as their critical foraging habitats.
For example, individuals that specialize in ker-
plunking would be expected to forage in a shal-
lows habitat.

Hastie et al. (2004) linked bottlenose dolphin
distributions and habitat preferences to foraging
activity. The associations derived from this study
confirm the link between foraging dolphin distri-
butions and foraging habitat preferences, as well
as support the direct importance of seagrass areas
to foraging dolphins. Barros & Wells (1998) found
seagrasses to be important habitats for foraging
dolphins due to the presence of many important
prey species in such areas. Allen et al. (2001) also
proposed a significant, although indirect, relation-
ship between seagrasses and foraging dolphins.
Both studies suggested the existence of a strong
association between foraging dolphins and seagrass
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Figure 3. Focal female lineages and individual use of foraging specializations in Sarasota Bay, Florida

communities. The link between particular foraging
specializations and seagrass habitats strengthens
the importance of such areas to foraging dolphins,
as well as identifies seagrasses as a target habitat
for dolphins that use these behaviors.

Variations in the use of barrier-feeding observed
in this study coincided with the demonstrated natu-
ral plasticity of dolphin foraging behavior. The use
of different structures as barriers in Sarasota Bay
illustrated how the behavioral repertoire of individu-
als may overlap. Although such variations may have
been influenced by different home range character-
istics, they also emphasize the ability of dolphins to
adapt to different environments. It is necessary to
understand such a capability of dolphins to adapt in
cases where habitat degradation threatens their envi-
ronment. Variations in the use of foraging behaviors
may be useful for dolphins in Sarasota Bay, where
anthropogenic habitat degradation (Wells, 1992)
may result in a change in the availability of suitable
habitat and the distribution of prey.

Observations of foraging specializations in the
present study differ from the use of similar types of
behaviors observed in Shark Bay, Western Australia.
Although females that specialized in Sarasota Bay
preferred one type of behavior, an individual in
Shark Bay may use multiple types of specializations
(Mann & Sargeant, 2003). It is not yet known why
dolphins in Sarasota Bay exhibit different prefer-
ences for foraging specializations than dolphins in
Shark Bay. Differences may potentially be attrib-
uted to characteristics of the study areas, which
might require individuals to be more flexible in their
use of foraging specializations or in the types of spe-
cializations used in each area. Possibly, the use of
different foraging specializations by Sarasota Bay
dolphins is seasonally dependent since observations
were only conducted during the summer months.

When observations from the present study were
compared to observations from previous studies
in Sarasota Bay (Nowacek, 1999; S. Hoffman,
pers. comm., 2003; Wells, 2003), similar patterns
emerged in the use of foraging specializations
among mothers and calves. Three of the five focal
females (FB09, F119, and F157) have independent
offspring, of which two have been observed in
other studies using foraging specializations. Two
maternal lineages in Sarasota Bay show the exclu-
sive use of a particular foraging specialization.
The existence of this pattern suggests a maternal
transmission of these behaviors. The presence of
other individuals in the group while focal females
and calves foraged and the lack of these group
members using foraging specializations may also
support the potential for maternal transfer of these
behaviors. Such observations suggest against
the possibility of horizontal transmission, or the
spread of behaviors within a generation (Rendell
& Whitehead, 2001).

Although only two focal mother-calf pairs were
observed practicing foraging specializations, the
observations of young dependent calves using only
the preferred behaviors of their mothers provided
valuable insights into the role that the mother-calf
bond plays in the spread of foraging specializations
within a community. Mann & Sargeant (2003) also
found calves to use the preferred specializations
of their mothers almost exclusively in Shark Bay,
Australia. If maternal transmission is a mechanism
for the spread of foraging specializations, this rein-
forces the importance of the mother-calf bond and
suggests that there may be a critical time period
for calves to learn adaptations to their environ-
ment. A critical age for calves to learn foraging
specializations is also suggested by observations of
the 3-y-old calf (F137) that used her specialization
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more consistently than any other observed calf in
this study. Although weaning occurs between the
ages of 6 to 12 mo (Essapian, 1953), older calves
are expected to be more adept at catching prey.
Furthermore, Miles & Herzing (2003) found that
a greater synchrony of feeding behavior exists
between mothers with 2-y-old calves than between
mothers and very young (1-y-old) calves or older
(4-y-old) calves, suggesting the development of
a calf foraging strategy during the time of calf
dependency. Grellier et al. (2003) also suggested a
decrease of association between mothers and calves
after 3 y of age. Although variables such as differ-
ent complexities of foraging specializations and
types and sizes of targeted prey may influence this
pattern, it is possible that a learning curve exists for
calves to master specialized behaviors.

This study provides evidence that individual
choice of foraging habitat in Sarasota Bay is asso-
ciated with the preference of foraging specializa-
tions. Yet, this study did not investigate the effects
of prey resources and raises questions about
whether such behaviors are prey-type specific. If
individuals exhibit preferences for different forag-
ing specializations, they may be feeding on differ-
ent prey. Estes et al. (2003) found that California
sea otters (Enhydra lutris), using different forag-
ing specializations, fed on specific types of prey.
If bottlenose dolphins use different foraging spe-
cializations to target different prey, individuals
may experience different caloric intakes, resulting
in impacts to individual fitness and implications
for reproductive success.

The present study also raises questions con-
cerning the uncertainty of the sex-specific nature
of foraging specializations and their stability
over time. Mann & Sargeant (2003) suggested
that females in Shark Bay may be more likely
to acquire foraging specializations than males,
based on the later weaning age of female calves;
an increased opportunity for mothers to invest in
female offspring; and observations of females, but
not males, practicing their mother’s foraging spe-
cializations post-weaning. There is no evidence
for a sex-biased weaning age in Sarasota Bay, yet
daughters spend an increased amount of time with
their mothers in female bands (Wells, 1991), post-
weaning, providing the mother a greater chance
of investing behaviorally in her female offspring.
A greater investment in female offspring behavior
may indicate the importance of matrilineal passage
of behavioral knowledge within a community.

The stability of the use of foraging specializa-
tions in Sarasota Bay is not known once an offspring
becomes independent. The long-term study of the
bottlenose dolphin community in Sarasota Bay
(Wells et al., 1987; Wells, 1991) has provided infor-
mation of genetic lineages, as well as support for the

possibility that the individuals who learn complex
foraging behaviors may continue to practice them
over time. Anecdotal evidence from Sarasota Bay
suggests that individuals may continue to practice
specializations once independent (S. Hoffman, pers.
comm., 2004), although continuation of the long-
term study is necessary to confirm such trends. If a
behavior is retained within one generation, there is
a better chance that it will be passed on to the next
since it is possible for the actual teaching behavior
to be transmitted along with the behavior (Avital &
Jablonka, 1994). Furthermore, the combination of
foraging specialization-habitat associations and the
persistence of specialized behaviors through time
may indicate the continuing importance of a par-
ticular foraging habitat to an individual. Foraging
behaviors have an adaptive value to an individual in
terms of survival and reproduction. Therefore, the
passage of foraging knowledge should take prece-
dence over other less adaptive behaviors.

The links between habitat use and foraging
specializations, as well as the suggested maternal
transmission of such behaviors, indicates the need
to incorporate knowledge of social behavior into
the management structure for bottlenose dolphin
communities. Current management approaches
focus on conservation of numbers of individuals,
yet the conclusions of this study place an empha-
sis on the importance of individual variation to the
community and the need to conserve behaviors
that allow adaptation to the environment.
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