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Abstract Leadership by specific individuals is thought to
enhance the fitness of followers by allowing them to take
advantage of the knowledge or skills of key individuals. In
general, consistent leadership is expected to occur primarily
in stable groups of related individuals where the benefits
enhance the inclusive fitness of a leader. Societies with less
stability in group composition (i.e., fission–fusion groups)
are less likely to feature unshared decision making.
However, in situations where frequent interactions among
individuals occur (e.g., small population size and small
range of movement) and/or the complexity of the environ-
ment requires substantial experience and knowledge,
consistent leadership might be expected. We tested if a
highly dynamic fission–fusion population of bottlenose
dolphins (Tursiops truncatus), inhabiting a complex envi-
ronment, exhibited leadership when traveling. A small
number of specific individuals led group travel more often
than expected by chance, and were more likely to initiate
successful direction changes of groups than following
individuals. The number of leaders in a group remained
relatively constant across a wide range of group sizes and
was not affected by the number of potential leaders (i.e.,
those that had led previously) present in the group.

Together, these results suggest that leadership can occur in
species with high rates of group fission and fusion.
Therefore, the loss of key individuals could have dispro-
portionate effects on population dynamics.

Keywords Bottlenose dolphin . Decision making . Fission–
fusion . Group movement . Group size . Leadership

Introduction

Unraveling the costs and benefits of group formation has
been a primary goal of behavioral biologists, resulting in
studies across a wide range of taxa and ecological
conditions (see Krause and Ruxton 2002). Less work
has focused on the relative contributions of specific
individuals to the success of groups and to individuals in
them. This perspective is important because individual
contributions to foraging, reproductive success, and
survival of group members can be divided unequally,
either through proportion of time engaged, or through
variation in tactics used (e.g., producer/scrounger dynam-
ics, Caraco and Giraldeau 1991; “keystone individuals”,
Sih and Watters 2005).

Leadership, “where one or a few individuals steer the
behavior of many” (King et al. 2009), also results in
variation in group member contribution. For some species,
direction of travel is guided primarily by a small number of
individuals (e.g., Erhart and Overdorff 1999; Reebs 2000;
Peterson et al. 2002; Stueckle and Zinner 2008). As a
result, these “leaders” contribute disproportionately to the
relative success of other group members because they guide
them to or away from profitable resources (e.g., Conradt
and Roper 2005; Fischhoff et al. 2007). For example, in
African elephants (Loxodonata sp.) matriarchs appear to
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provide leadership for group travel (Payne 2003). Memory
of water sources (sometimes in locations not visited in over
a year's time) by matriarchs appears to be responsible for
the relative success of this species compared to others
during severe droughts (Viljoen 1990; Payne 2003). In
species where group membership is relatively unchanging
over time (e.g., gray wolves, Canis lupus, Peterson et al.
2002), followers must abide by the leader's decisions in
order to maintain group stability (i.e., “unshared consensus
decision making” Conradt and Roper 2005). However, in
species exhibiting high levels of fission–fusion dynamics,
where group composition and size changes frequently,
individuals can select the group size, and potentially, the
specific group that will maximize their fitness. Although
fission–fusion societies exhibit considerable variation in the
organization level and rate at which groups change in size
and composition, in highly dynamic fission–fusion societies
(i.e., high rates of change), interactions with the same
individuals will be less frequent than in societies with stable
groups. Therefore, consistent leadership by a restricted set
of individuals should be less likely (Fischhoff et al. 2007).
Such consistent leadership by specific individuals has been
described primarily in species with relatively stable groups
characterized by a dominance hierarchy (e.g., capuchins,
Cebus sp., Di Bitetti and Janson 2001; gray wolves,
Peterson et al. 2002). However, there may be situations
where species with dynamic fission–fusion grouping might
also demonstrate consistent leadership. For example, in
complex habitats where resources are not easy to locate or
navigation among habitats could be dangerous without
adequate experience and understanding (e.g., risk of
predation or starvation), knowledgeable individuals may
consistently lead groups even if group composition is
unstable. Additionally, individuals in some fission–fusion
populations (i.e., those with small population size, restricted
individual ranges, and small group sizes) interact frequently
with other individuals providing an opportunity for indi-
viduals to identify effective leaders. Anecdotal evidence
suggests that leadership, when traveling, does occur in
some fission–fusion species (e.g., African elephants, Payne
2003, and spider monkeys, Ateles sp., Milton 2000).
However, formal testing has yet to provide conclusive
evidence for specific individual leadership, particularly in
highly dynamic fission–fusion species.

Bottlenose dolphins (Tursiops sp.) are an example of a
dynamic fission–fusion species in which individual recog-
nition has been demonstrated (e.g., Connor et al. 2001).
Recent work in Doubtful Sound, New Zealand on bot-
tlenose dolphins has indicated that specific individual
bottlenose dolphins may influence activity shifts through
slapping the water surface (“side flops” and “lobtailing”)
(Lusseau and Conradt 2009). This finding suggests that in
bottlenose dolphins, specific individuals have the capacity

to influence movement of group members. However, it
remains unclear whether this finding extends to other
bottlenose dolphin populations and whether specific indi-
viduals influence group movement during travel.

The population of bottlenose dolphins inhabiting the
heterogeneous coastal habitats of the Lower Florida Keys
(LFK), USA offers a model system for examining these
questions. First, the complexity of the area provides an
impetus to follow knowledgeable individuals (i.e., multiple
shallow basins divided by islands and deeper channels with
accessibility affected by daily tides). Second, study of
individuals within groups is possible in the LFK because
the population is small (∼150–200) and residential, and
features small group sizes (mean ¼ 4:4� 3:3 SD, Lewis
2002) and easily recognized individuals. LFK dolphins are
characterized by a high rate of fission–fusion (mean ¼
54� 23 min SD between changes in group composition;
unpublished data), such that the composition of all groups
in this study was different.

We used the LFK population to test: 1) if certain
individuals led by position (i.e., front of the group) more
often than expected by chance; 2) if positional leaders
controlled direction change more often than positional
followers (to determine if control was correlated with
position); and 3) whether factors including group size and
number of potential leaders contributed to the number of
individuals that led a group.

Methods

Data collection

Dolphins were located during surveys (n=238) from a 5-m
fiberglass boat with an 110-hp outboard between Oct 2001
and Sept 2007 in the LFK (Fig. 1). Surveys followed pre-
determined routes along smaller zones within the study area
(Fig. 1), traveling at approximately 22 km/hr. One to four
zones were covered each survey day (depending on weather
conditions). The habitat within these zones is mostly
shallow (average depth ∼2 m, range 0.5–10 m) with both
vegetated (seagrass) and unvegetated regions (sand or hard
bottom), bifurcated by deeper channels (range 4–10 m).
Surveys occurred primarily (>95%) in zones 1, 2, 4, and 5
for the current study because dolphin sightings are more
frequent in those areas. Survey routes allowed complete
observation of all navigable waters within these zones.
Surveys were only conducted under Beaufort wind con-
ditions of three or less. When dolphins were located, we
initiated continuous data collection of group members
(Altmann 1974). We defined different groups (varying in
composition from one another) to be our sampling units,
and refer to these as “group samples”. During our study, we
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collected 171 group samples (>1 individual). For data
analysis, we used only group samples ≥30 min (n=161).
Time spent sampling per group (for those used in analysis)
averaged 87 min (SD=50 min, range 30–231 min).
Individual dolphins were identified using unique patterns
of nicks and cuts on their dorsal fins (Würsig and Würsig
1977). We recorded the relative positions of all individuals
when animals surfaced, direction change attempts by all
animals (change in heading estimated at >35º) and success
of the attempts (i.e., other group members followed the new
heading). It was possible to collect data on individual
dolphins in LKF groups, especially the identity of individ-
uals in the front position of groups, because group sizes are
small and fins are easily identifiable. Group size and
composition were continuously monitored during sampling.
Groups were defined as all animals within approximately
100 m that likely were interacting, (i.e., traveling in the
same direction, socializing, and maintaining proximity
when foraging) (Shane 1990). Group fission was consid-
ered a physical separation (generally considered when over
100 m apart) of previously grouped individuals who were
no longer interacting (i.e., no longer traveling, socializing,
or foraging together). This definition was useful for our
particular study because dolphins in the LFK tend to travel
in different directions when fission occurs (personal
observation). Also the multiple islands and shallows
(<0.3 m) that divide areas where the LFK dolphins live
hinder vocal communication as dolphins move apart.
When fissions occurred, we maintained sampling with
the portion of the group that contained the individual that
had previously been in the front position during group
travel.

Because our data included relative positions of individ-
uals during surfacing events, it was important to verify
whether surfacing positions corresponded to subsurface
travel. This was done using an overhead video camera

(Sony® CD52W) mounted below a tethered airship (Floato-
graph®) (Fig. 2). Pan, tilt, and zoom of the lens, mounted
below the airship, were controlled on board the vessel
where video was displayed on a monitor and recorded to
DVD. Because waters of the Florida Keys are relatively
clear (visibility averages ca. 6 m), the overhead camera
allowed continuous viewing of dolphins across most of our
study area. We collected positional data for 41 individuals
in 17 groups (15 h of footage) using the airship. Footage
was reviewed using The Observer® (Noldus Information
Technology).

Data analysis

We used two methods to define a threshold level for the
time spent in the front position that could be considered
as “leading” for each group sampled. These methods
were used not to test explicitly for consistent leadership
by specific individuals, but to identify a threshold for
classifying individuals during a particular group sample
as assuming a greater proportion of time in the lead
position than is typical (i.e., calling a dolphin a “leader”
during a particular group sampling). Using this threshold
for leadership during a group sampling, we could then
investigate if particular individuals led during more
group samples than would be expected by chance (i.e.,
displayed “consistent leadership” across group samples).
Methods for determining this within-group sample
threshold for leadership included 1) comparing the
number of individuals that “fit” into each bin for
proportion of leadership through surfacing during the
first 30 min of each group sample (Bins used included
0%, >0% to 10%, >10% to 20%, etc.), and 2) comparing
the average leadership values between individuals that
had been sampled at least five times (n=47 individuals).
Using individuals who had been sampled at least five times

Fig. 1 Lower Florida Keys re-
search area. Numbered zones
within the study area include all
navigable waters
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provided us with a representative group that included 47% of
the 100 individuals sampled for leadership.

Using the within-group sample leadership threshold
(20% of group sample duration in lead position; see
Results), we examined if specific individuals exhibited
leadership during more group samples than would be
expected by chance. Data used included only the part of a
group sample prior to any fission or fusion event (if one
occurred during that group sample). We employed a
randomization protocol (Manly 2006) using data from 20

individuals. These individuals were chosen based on
sample size requirements per individual (power analysis,
β≥80). We compared the number of times each individual
led ≥20% of a group sample to the number expected based
on 1,000 randomization iterations for each individual (i.e., a
test was performed for each individual). For each iteration,
we randomly reallocated the observed proportions of time
individuals spent in the lead among all group samples of the
20 individuals tested. We then determined the number of
times the focal individual was in the lead position of a group
sample ≥20% of the time based on the randomizations. We
compared our field observations to the distribution of
expected number of group samples that individuals were
leaders and considered an individual to consistently be a
leader if the field observation was greater than 97.5% of the
randomizations (P<0.05 for a two-tailed test).

To determine if positional leaders controlled group
movement, we examined factors affecting the probability
of successfully changing the direction of a group's travel
(defined as having other group members follow the new
heading). Using logistic regression (Tabachnick and Fidell
1996), we tested whether position within a group (i.e., lead
position or following), group size, or number of participat-
ing leaders influenced the probability of successfully
changing the direction of a group's travel. No individuals
were used more than once in this test.

To examine how the number of leaders in a group
(leading defined using threshold) was affected by group
size, we used Theil's regression (Daniel 1990). We included
only adults, because calves could not be potential leaders
and did not move ahead of group members when traveling.
Number of leaders was also compared pre- and post-fission
and fusion (using Wilcoxon tests). To determine whether
the number of leaders per group differed from the number
available, we used a Wilcoxon sign rank test. Available
leaders used were those that had led (according to our
threshold of leadership) during the year of the group sample
tested. Finally, we examined the number of leaders per
group sample to the length of the group sample to
determine if sample length affected the number of leaders
noted (Spearman's rank correlation).

Results

Dolphin groups used in the analyses reported below ranged
between two and 27 individuals when calves were included
in counts (mean ¼ 6:3� 4:1 SD, median=5). When calves
were excluded from group size calculations, groups ranged
between two and 22 (mean ¼ 5:1� 3:3 SD, median=4).
Note that these group sizes are larger than those reported
for this area (mean ¼ 4:4� 3:3 SD; Lewis 2002) because
our current analysis excludes lone individuals.

Fig. 2 A Floatograph® airship (a), was used to mount a video
camera, (b), for continuous monitoring of dolphin behavior. The
airship was tethered to the research vessel and towed during surveys
and group sampling
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Using video collected from the airship, we found a
strong positive correlation between the proportion of time
individuals spent in the lead position of a group (both
surface and subsurface observations) and the proportion of
time in lead position by those individuals based only on
surfacing events (Spearman's rank test rs=0.94, P<0.0001).
Thus, relative positions of individuals during surfacing
bouts reflect total time spent in lead positions.

The majority of individuals (69%) spent <20% of the time
leading during the first 30 min of all group samples (Fig. 3).
Seventy percent of all individuals also had average leader-
ship values that were <20% (Fig. 3). Because both methods
indicated that the majority of individuals spend <20% of their
time leading, we established 20% as the threshold for an
individual to be classified as a leader for a specific group
sample.

The Monte Carlo simulation showed that three of the 20
individuals tested led during more group samples than
expected based on chance (Fig. 4; see Fig. 5 for an example).
These individuals led ≥20% during the majority of all group
samples where they were present (proportion of group
samples where individuals led ranged from 77% to 84%).

The probability of initiating a successful direction
change was influenced by the position of the individual
(leader vs. follower) (χ2=22.52, df=1, P=0.0001) but not
by group size (χ2=0.52, df=1, P=0.47) or the number of
leaders in the group (χ2=0.49, df=1, P=0.49). Leaders
made more attempts at changing direction and were more
successful than followers (88% of 26 leader attempts,
compared to 38% of 13 follower attempts) (Pearson Chi-
square χ2=18.59, df=1, P<0.0001) (Fig. 6).

The number of individuals in a group that led during a
group sample remained constant over all group sizes (slope=
0, τ=0.13, P=0.06). Total number of leaders per group
sample never exceeded three, and most group samples had
only one (46% of group samples) or two (44% of group
samples) leaders. The number of leaders did not change
significantly after fission (Wilcoxon test P>0.999) or fusion
(Wilcoxon test z=−0.78, P=0.44).

The number of participating leaders mean ¼ð 1:61�
0:61 SDÞ was significantly lower than the number of
potential leaders in a group mean ¼ 3:75� 2:39 SDð Þ,
(Wilcoxon test z=−8.474, P<0.0001, n=122), and the
number of leaders did not vary with the length of time that
a dolphin group was sampled (Spearman's rank test rs=0.12,
t=1.37, n=131, P=0.17).

Discussion

Our findings indicate that most individual bottlenose
dolphins in the Lower Florida Keys spend little time
leading group movement, but a small number of individuals

consistently spend a significant amount of time in the lead
position. This small subset of leading individuals was
disproportionately responsible for the direction of group
travel (through position and success at direction change).

Fig. 4 The proportion of group samples where individual dolphins
spent more than 20% of the sample in the lead position. Individuals
that led significantly more than expected based on chance are labeled
(*). All animals leading more than expected had P<0.002

Fig. 3 Measures for time spent leading by individuals. These
preliminary analyses allowed determination of leadership threshold
to be used in each group sampling. (a) The proportion of individuals
that led groups for different percentages of time during the first 30 min
of 104 group samples [e.g., 34% (185 of 544 individuals), never led]
and (b) the proportion of individuals with various average time spent
leading across group samples (individuals used had >5 group samples,
n=47 individuals) [e.g., 4% (2 of 47 individuals) never led]. Bars
representing the number of individuals that were <20% of all
observations are colored black for each graph. Black bars in both
graphs represent greater than the majority of observations for each
comparison (69% and 70%, respectively). Numbers above bars are the
number of individuals
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Together, these results provide the first evidence for
leadership by specific individuals when traveling in a
species using highly dynamic fission–fusion grouping.

To date, consistent leadership when traveling has been
documented primarily in societies with stable group
composition (e.g., Rasa 1987; Peterson et al. 2002). Such
leadership roles tend to coincide with dominance hierar-
chies (Peterson et al. 2002; Fischhoff et al. 2007; King et al.
2008; Jacobs 2008). In non-hierarchical groups, leaders
tend to be those in need of a specific resource (i.e.,
“diversified leadership”, Levin 1996; or “leading according
to need”, Conradt et al. 2009). Hungrier animals will start
traveling first, and because others within the group tend to
follow these movements, they will travel in the direction
established by the leader (Šárová et al. 2007; Barelli et al.
2008). Under “diversified leadership”, the animal in the
lead can vary from travel point to travel point and the
individual in front changes frequently with no consistency
in leader identity over time. Because the composition of
groups changes frequently, and is often based on the
particular needs and behavioral state of individuals, animals

using fission–fusion grouping would be expected to follow
a particular individual for relatively short periods of time,
but specific individuals should not consistently be found in
the lead position (Fischhoff et al. 2007).

Certain conditions are likely necessary for consistent
leadership by specific individuals in highly dynamic
fission–fusion populations. These may include a complex
environment or spatiotemporal variation in resource abun-
dance and/or predictability that requires significant learning
for efficient movement. Leadership may be important for
LFK dolphins because of the heterogeneous and complex
nature of the marine habitat in this region. Seagrass flats
and unvegetated shallow water basins are surrounded by
many large stretches (ranging from ∼1 to 20 km2) of
extremely shallow water (<0.5 m) that are not accessible at
low tides. Many expanses of productive shallow habitats
are accessible only via a handful of deeper channels.
Because some areas can only be accessed or traversed
during high tides, and others are only accessible via few
deeper channels, mistakes regarding movement paths could
lead to stranding or a loss of foraging opportunities.
Therefore, dolphins without sufficient experience would
benefit by following others with greater knowledge.

There is some evidence for using experienced individ-
uals as leaders in stable groups. For example, within a
controlled setting, naive fish will follow experienced
individuals when foraging (Reebs 2000). Anecdotal
accounts of traveling gorillas also report that group
members look to older, more experienced males for
leadership when encountering complex environments
(Milton 2000). Within fission–fusion type species, accounts
related to leadership hint at knowledge (bottlenose dolphins
in New Zealand, Lusseau and Conradt 2009; African
elephants, McComb et al. 2001) of leaders as a useful
source for group members.

Leadership may also be related to physiological state of
individuals (i.e., hungrier individuals may be more likely to
lead, Krause et al. 1998; Fischhoff et al. 2007). Although
energetic demands may contribute to leadership behavior
within particular groups, our results suggest that it is not the
primary driver of leadership in the LFK population. Indeed,
if energetic demands were the primary motivation for
leadership in LFK dolphins, we would not have expected
to find particular individuals consistently leading group
movements. Furthermore, we might expect that individuals
with greater energetic demand (e.g., larger individuals or
lactating females) might be more consistent leaders. This
also does not appear to be the case. There is little sexual
size dimorphism in bottlenose dolphins in Florida waters,
and it is difficult to distinguish adult animals based on size.
Therefore, it is not surprising that we did not note any
obvious differences in the sizes of individuals leading
relative to those that followed. Two of the consistent leaders

Fig. 6 Number of successful and unsuccessful direction change
attempts by leading and following bottlenose dolphins

Fig. 5 Example of a frequency histogram generated by random-
izations (n=1,000 iterations) to test for greater than expected
leadership by dolphin 057. The observed value is indicated with an
arrow
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were mothers (indicated by presence of calf next to the
individual on >5 occasions), but seven of the ten female
followers that were tested for consistent leadership were
also mothers. Further studies are necessary for elucidating
factors that determine leadership by specific individuals in
the LFK.

Particular features of a fission–fusion population may
also help to determine if specific individuals will consis-
tently lead group movements. Leadership by specific
individuals on a repeated basis requires frequent and
regular interaction among the same individuals so that
followers can identify effective leaders. Therefore, popula-
tions would need to be small, form small groups, with
individuals inhabiting small and stable home ranges. The
LFK population exhibits all of these features. Some
bottlenose dolphin populations with fission–fusion dynam-
ics, may be less likely to exhibit consistent leadership
because of large population sizes (e.g., Mississippi Sound,
Hubard 1998), long-distance migrations (e.g., Atlantic
Coast, United States, Barco et al. 1999; Wood 1998) large
group sizes (e.g., Pacific Coast, United States, Defran and
Weller 1998), or relatively predictable resources and easily
navigable habitats (e.g., Shark Bay, Australia, Heithaus and
Dill 2002).

Interestingly, in the LFK, the number of individual
dolphins that led during a group sample remained low
(never greater than three and usually only one or two)
regardless of group size or length of group sample, even
when multiple potential leaders were present. Because it
only takes a few informed individuals to move a group
accurately from one point to another (Couzin et al. 2005;
Dyer et al. 2008), it is likely that having a low number of
leaders per group provides a mechanism for more efficient
travel (Conradt and Roper 2005). A low number of leaders
may reduce chaos in decision making, wasting less time
and energy. For example, social insects use a small fraction
of colony members as scouts to aid in group movement
decision making, such as location of food or hive relocation
(Hölldobler and Wilson 1990).

The mechanisms for control of group movement vary
within and among species (Overdorff et al. 2005; Fischhoff
et al. 2007) and can be context dependent (King et al.
2008). In another closely related bottlenose dolphin species,
Tursiops aduncus, in Shark Bay, Australia, male pairs and
trios control movement of individual reproductively cycling
females through aggressive herding (Connor et al. 1992).
We have not observed herding in LFK bottlenose dolphins.
Instead, males usually interact reproductively with females
in larger mixed-sex groups. Sexual activity in LFK groups
usually occurs towards the rear of a group because the
involved individuals are slower to progress. These individ-
uals follow movement choices but do not initiate them.
Because foraging behavior usually occurs at the end of

prolonged travel bouts in LFK groups, finding prey is likely
a primary goal for movement and movement decisions of
dolphins in this area. In Doubtful Sound, surface slapping
(side flops and upside down lob tails) by bottlenose
dolphins (Tursiops truncatus) initiates activity changes in
groups (Lusseau and Conradt 2009). In the LFK, surface
slapping occurs rarely, and only in a social context.
Although these factors (herding or control of movement
through surface impact behavior) did not contribute to
control of movement in the LFK population, they need to
be considered in studies of leadership for other dolphin
populations. Indeed, results from Shark Bay, Doubtful
Sound, and LFK suggest that specific individuals may
disproportionately influence group activities and/or move-
ments in multiple bottlenose populations.

The presence of leadership in the LFK population has
important implications for conservation and management.
LFK animals guiding movement may be “keystone indi-
viduals” and potentially play an important role in the
viability of the LFK population by shaping habitat use
patterns, and enhancing foraging opportunities for other
individuals. When matriarchs in groups of African ele-
phants (Loxodonta africana) are lost from the population,
significant disruption can occur to remaining group
members, because these “leaders” (Payne 2003) act as
storehouses of critical social information that enable groups
to manage time efficiently (McComb et al. 2001). Coastal
dolphins are under pressure from many sources (e.g.,
contaminants, Litz et al. 2007, habitat alteration, Watson-
Capps and Mann 2005, and vessel traffic, Nowacek et al.
2001), and although these stressors may not disproportion-
ately affect leaders, our results suggest that the loss of
specific individual dolphins (leaders) from the LFK
population may have a greater proportional impact on the
population than would be expected otherwise. Further
investigations of the specific roles of leaders and the
characteristics of individuals that are consistent leaders,
therefore, should be a priority.

Acknowledgments Financial support for this project came from
Sigma Xi, Harbor Branch Oceanographic Institute, Florida Interna-
tional University Graduate Student Association and Project Aware. In-
kind support was provided by the Florida Keys National Marine
Sanctuary Office of Key West, Florida and the Key West City Marina
of Key West, Florida. J. Lewis was supported in part during the
writing of this manuscript by the Florida International University
Dissertation Year Fellowship. We thank all volunteer interns who gave
assistance in the field and in the lab, the US Department of
Transportation Federal Aviation Administration for allowing us to
use the airspace around the island of Key West, Florida, and finally,
Mote Marine Lab's Dolphin Biology Research Institute for allowing
us to view and analyze overhead footage of Sarasota, Florida dolphins
for pilot analysis. Improvements in the manuscript were made, thanks
to helpful review by Maureen Donnelly, Andrew King, Dan Odell,
Brooke Sargeant, Bennett Schwartz, and an anonymous reviewer. This
research was conducted under NMFS Level B Letter of Confirmation

Behav Ecol Sociobiol

https://www.researchgate.net/publication/23490452_Dominance_and_Affiliation_Mediate_Despotism_in_a_Social_Primate?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/23490452_Dominance_and_Affiliation_Mediate_Despotism_in_a_Social_Primate?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/7080951_Consensus_decision_making_in_animals?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/8042596_Effective_leadership_and_decision-making_in_animal_groups_on_the_move?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/11743835_Two_Levels_of_Alliance_Formation_Among_Male_Bottlenose_Dolphins_Tursiops_sp?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/24148283_The_emergence_of_unshared_consensus_decisions_in_bottlenose_dolphins?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/229728722_Movement_of_bottlenose_dolphins_around_the_south-west_coast_of_Britain?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249473811_Local_abundance_and_distribution_of_bottlenose_dolphins_Tursiops_truncatus_in_the_nearshore_waters_of_Virginia_Beach_Virginia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222694750_Social_relationships_and_reproductive_state_influence_leadership_roles_in_movements_of_plains_zebra_Equus_burchellii?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222694750_Social_relationships_and_reproductive_state_influence_leadership_roles_in_movements_of_plains_zebra_Equus_burchellii?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/7843586_Does_female_dominance_facilitate_feeding_priority_in_black-and-white_ruffed_lemurs_Varecia_variegata_in_southeastern_Madagascar?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222697662_Consensus_decision_making_in_human_crowds?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==


No. 572-1639 and FIU IACUC No. 03-020.

References

Altmann J (1974) Observational study of behavior: sampling methods.
Behaviour 49:227–267. doi:10.1163/156853974X00534

Barco SG, Swingle WM, Mclellan WA, Harris RN, Pabst DA (1999)
Local abundance and distribution of bottlenose dolphins
(Tursiops truncatus) in the nearshore waters of Virginia Beach,
Virginia. Mar Mamm Sci 15:394–408. doi:10.1111/j.1748-
7692.1999.tb00809.x

Barelli C, Boesch C, Heistermann M, Reichard UH (2008) Female
white-handed gibbons (Hylobates lar) lead group movements and
have priority of access to food resources. Behaviour 145:965–
981. doi:10.1163/156853908784089243

Caraco T, Giraldeau L (1991) Social foraging: producing and
scrounging in a stochastic environment. J Theor Biol 153
(4):559–583. doi:10.1016/S0022-5193(05)80156-0

Connor RC, Smolker RA, Richards AF (1992) Two levels of alliance
formation among bottlenose dolphins (Tursiops sp.). Proc Natl
Acad Sci 89:987–990. doi:10.1073/pnas.89.3.987

Connor RC, Heithaus MR, Barre LM (2001) Complex social
structure, alliance stability and mating success in a bottlenose
dolphin “super-alliance”. Proc Biol Sci 268:263–267.
doi:10.1098/rspb.2000.1357

Conradt L, Roper TJ (2005) Consensus decision making in animals.
Trends Ecol Evol 20(8):449–456. doi:10.1016/j.tree.2005.05.008

Conradt L, Krause J, Couzin ID, Roper TJ (2009) “Leading according
to need” in self-organizing groups. Am Nat 173(3):304–312.
doi:10.1086/596532

Couzin ID, Krause J, Franks NR, Levin SA (2005) Effective
leadership and decision-making in animal groups on the move.
Nature 433:513–516. doi:10.1038/nature03236

Daniel WW (1990) Applied nonparametric statistics. PWS-Kent
Publishing Boston, MA

Defran RH, Weller DW (1998) Occurrence, distribution, site fidelity
and school size of bottlenose dolphins (Tursiops truncatus) off
San Diego, California. Mar Mamm Sci 15:366–380. doi:10.1111/
j.1748-7692.1999.tb00807.x

Di Bitetti MS, Janson CH (2001) Social foraging and the finder's share
in capuchin monkeys, Cebus apella. Anim Behav 62:47–56.
doi:10.1006/anbe.2000.1730

Dyer JRG, Ioannou CC, Morrell LJ, Croft DP, Couzin ID, Waters DA,
Krause J (2008) Consensus decision making in human crowds.
Anim Behav 75:461–470. doi:10.1016/j.anbehav.2007.05.010

Erhart EM, Overdorff DJ (1999) Female coordination of group travel
in wild Propithecus and Eulemur. Int J Primatol 20(6):927–940.
doi:10.1023/A:1020830703012

Fischhoff IR, Sundaresan SR, Cordingley J, Larkin HM, Sellier
MJ, Rubenstein DI (2007) Social relationships and reproduc-
tive state influence leadership roles in movements of plains
zebra, Equus burchellii. Anim Behav 73(5):825–831.
doi:10.1016/j.anbehav.2006.10.012

Heithaus MR, Dill LM (2002) Food availability and tiger shark
predation risk influence bottlenose dolphin habitat use. Ecology
83(2):480–491. doi:10.1890/0012-9658(2002)083[0480:
FAATSP]2.0.CO;2

Hölldobler B, Wilson EO (1990) The ants. Harvard University Press,
Cambridge

Hubard CW (1998) Abundance, distribution, and site fidelity of
bottlenose dolphins in Mississippi Sound. University of
Alabama, Tuscaloosa, Alabama

Jacobs A (2008) The influence of social organisation on leadership in
brown lemurs (Eulemur fulvus fulvus) in a controlled environ-

ment. Behav Process 79(2):111–113. doi:10.1016/j .
beproc.2008.05.004

King AJ, Douglas CMS, Huchard E, Issac NJB, Cowlishaw G
(2008) Dominance and affiliation mediate despotism in a
social primate. Curr Biol 18(23):1833–1838. doi:10.1016/j.
cub.2008.10.048

King AJ, Johnson DDP, Van Vugt M (2009) The origins and evolution
of leadership. Curr Biol 19:R911–R916. doi:10.1016/j.
cub.2009.07.027

Krause J, Ruxton GD (2002) Living in groups. Oxford University
Press, New York

Krause J, Reeves P, Hoare D (1998) Positioning behaviour in roach
shoals: the role of body length and nutritional state. Behaviour
135:1031–1039

Levin LE (1996) Passage order through different pathways in
groups of schooling fish, and the diversified leadership
hypothesis. Behav Process 37(1):1–8. doi:10.1016/0376-6357
(95)00067-4

Lewis JS (2002) Behavioral comparison of two populations of the
bottlenose dolphin (Tursiops truncatus) in Florida waters.
University of Alabama, Tuscaloosa, Alabama

Litz JA, Garrison LP, Fieber LA, Martinez A, Contillo JP, Kucklicks
JR (2007) Fine-scale spatial variation of persistent organic
pollutants in bottlenose dolphins (Tursiops truncatus) in
Biscayne Bay, Florida. Environ Sci Technol 41(21):7222–7228.
doi:10.1021/es070440r

Lusseau D, Conradt L (2009) The emergence of unshared consensus
decisions in bottlenose dolphins. Behav Ecol Sociobiol 63
(7):1067–1077. doi:10.1007/s00265-009-0740-7

Manly BFJ (2006) Randomization, bootstrap and Monte Carlo
methods in biology. Chapman and Hall/CRC, Boca Raton

McComb K, Moss C, Durant SM, Baker L, Sayialel S (2001)
Matriarchs as repositories of social knowledge in African
elephants. Science 292(5516):491–494. doi:10.1126/sci
ence.1057895

Milton K (2000) Quo vadis? Tactics of food search and group
movement in primates and other animals. In: Boinski S,
Garber PA (eds) On the move. The University of Chicago
Press, Chicago

Nowacek SM, Wells RS, Solow AR (2001) Short-term effects of boat
traffic on bottlenose dolphins, Tursiops truncatus, in Sarasota
Bay, Florida. Mar Mamm Sci 17(4):673–688. doi:10.1111/
j.1748-7692.2001.tb01292.x

Overdorff DJ, Erhart EM, Mutschler T (2005) Does female dominance
facilitate feeding priority in black-and-white ruffed lemurs
(Varecia variegata) in southeastern Madagascar? Am J Primatol
66:7–22. doi:10.1002/ajp.20125

Payne K (2003) Sources of social complexity in the three elephant
species. In: de Waal FBM, Tyack PL (eds) Animal social
complexity: intelligence, culture, and individualized societies.
Harvard University Press, Cambridge, pp 57–85

Peterson RO, Jacobs AK, Drummer TD, Mech LD, Smith DW (2002)
Leadership behavior in relation to dominance and reproductive
status in gray wolves, Canis lupus. Can J Zool 80(8):1405–1412.
doi:10.1139/z02-124

Rasa OAE (1987) The dwarf mongoose: A study of behavior and
social structure in relation to ecology in a small social carnivore.
Adv Study Behav 17:121–163. doi:10.1016/S0065-3454(08)
60178-3

Reebs SG (2000) Can a minority of informed leaders determine the
foraging movements of a fish shoal? Anim Behav 59:403–409.
doi:10.1006/anbe.1999.1314

Šárová R, Špinka M, Panamá JLA (2007) Synchronization and
leadership in switches between resting and activity in a beef
cattle herd—a case study. Appl Anim Behav Sci 108(3):327–331.
doi:10.1016/j.applanim.2007.01.009

Behav Ecol Sociobiol

http://dx.doi.org/10.1163/156853974X00534
http://dx.doi.org/10.1111/j.1748-7692.1999.tb00809.x
http://dx.doi.org/10.1111/j.1748-7692.1999.tb00809.x
http://dx.doi.org/10.1163/156853908784089243
http://dx.doi.org/10.1016/S0022-5193(05)80156-0
http://dx.doi.org/10.1073/pnas.89.3.987
http://dx.doi.org/10.1098/rspb.2000.1357
http://dx.doi.org/10.1016/j.tree.2005.05.008
http://dx.doi.org/10.1086/596532
http://dx.doi.org/10.1038/nature03236
http://dx.doi.org/10.1111/j.1748-7692.1999.tb00807.x
http://dx.doi.org/10.1111/j.1748-7692.1999.tb00807.x
http://dx.doi.org/10.1006/anbe.2000.1730
http://dx.doi.org/10.1016/j.anbehav.2007.05.010
http://dx.doi.org/10.1023/A:1020830703012
http://dx.doi.org/10.1016/j.anbehav.2006.10.012
http://dx.doi.org/10.1890/0012-9658(2002)083<0480:FAATSP>2.0.CO;2
http://dx.doi.org/10.1890/0012-9658(2002)083<0480:FAATSP>2.0.CO;2
http://dx.doi.org/10.1016/j.beproc.2008.05.004
http://dx.doi.org/10.1016/j.beproc.2008.05.004
http://dx.doi.org/10.1016/j.cub.2008.10.048
http://dx.doi.org/10.1016/j.cub.2008.10.048
http://dx.doi.org/10.1016/j.cub.2009.07.027
http://dx.doi.org/10.1016/j.cub.2009.07.027
http://dx.doi.org/10.1016/0376-6357(95)00067-4
http://dx.doi.org/10.1016/0376-6357(95)00067-4
http://dx.doi.org/10.1021/es070440r
http://dx.doi.org/10.1007/s00265-009-0740-7
http://dx.doi.org/10.1126/science.1057895
http://dx.doi.org/10.1126/science.1057895
http://dx.doi.org/10.1111/j.1748-7692.2001.tb01292.x
http://dx.doi.org/10.1111/j.1748-7692.2001.tb01292.x
http://dx.doi.org/10.1002/ajp.20125
http://dx.doi.org/10.1139/z02-124
http://dx.doi.org/10.1016/S0065-3454(08)60178-3
http://dx.doi.org/10.1016/S0065-3454(08)60178-3
http://dx.doi.org/10.1006/anbe.1999.1314
http://dx.doi.org/10.1016/j.applanim.2007.01.009
https://www.researchgate.net/publication/23490452_Dominance_and_Affiliation_Mediate_Despotism_in_a_Social_Primate?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/23490452_Dominance_and_Affiliation_Mediate_Despotism_in_a_Social_Primate?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/23490452_Dominance_and_Affiliation_Mediate_Despotism_in_a_Social_Primate?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/23490452_Dominance_and_Affiliation_Mediate_Despotism_in_a_Social_Primate?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/7080951_Consensus_decision_making_in_animals?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/7080951_Consensus_decision_making_in_animals?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/26890969_The_Origins_and_Evolution_of_Leadership?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/26890969_The_Origins_and_Evolution_of_Leadership?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/26890969_The_Origins_and_Evolution_of_Leadership?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/8042596_Effective_leadership_and_decision-making_in_animal_groups_on_the_move?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/8042596_Effective_leadership_and_decision-making_in_animal_groups_on_the_move?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/8042596_Effective_leadership_and_decision-making_in_animal_groups_on_the_move?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249542680_Leadership_behavior_in_relation_to_dominance_and_reproductive_status_in_gray_wolves_Canis_lupus?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249542680_Leadership_behavior_in_relation_to_dominance_and_reproductive_status_in_gray_wolves_Canis_lupus?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249542680_Leadership_behavior_in_relation_to_dominance_and_reproductive_status_in_gray_wolves_Canis_lupus?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249542680_Leadership_behavior_in_relation_to_dominance_and_reproductive_status_in_gray_wolves_Canis_lupus?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/40853300_Female_white-handed_gibbons_Hylobates_lar_lead_group_movements_and_have_priority_of_access_to_food_resources?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/40853300_Female_white-handed_gibbons_Hylobates_lar_lead_group_movements_and_have_priority_of_access_to_food_resources?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/40853300_Female_white-handed_gibbons_Hylobates_lar_lead_group_movements_and_have_priority_of_access_to_food_resources?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/40853300_Female_white-handed_gibbons_Hylobates_lar_lead_group_movements_and_have_priority_of_access_to_food_resources?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/5804400_Fine-Scale_Spatial_Variation_of_Persistent_Organic_Pollutants_in_Bottlenose_Dolphins_Tursiops_truncatus_in_Biscayne_Bay_Florida?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/5804400_Fine-Scale_Spatial_Variation_of_Persistent_Organic_Pollutants_in_Bottlenose_Dolphins_Tursiops_truncatus_in_Biscayne_Bay_Florida?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/5804400_Fine-Scale_Spatial_Variation_of_Persistent_Organic_Pollutants_in_Bottlenose_Dolphins_Tursiops_truncatus_in_Biscayne_Bay_Florida?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/5804400_Fine-Scale_Spatial_Variation_of_Persistent_Organic_Pollutants_in_Bottlenose_Dolphins_Tursiops_truncatus_in_Biscayne_Bay_Florida?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/5804400_Fine-Scale_Spatial_Variation_of_Persistent_Organic_Pollutants_in_Bottlenose_Dolphins_Tursiops_truncatus_in_Biscayne_Bay_Florida?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/263572273_Female_Coordination_of_Group_Travel_in_Wild_Propithecus_and_Eulemur?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/263572273_Female_Coordination_of_Group_Travel_in_Wild_Propithecus_and_Eulemur?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/263572273_Female_Coordination_of_Group_Travel_in_Wild_Propithecus_and_Eulemur?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/236944497_Synchronization_and_leadership_in_switches_between_resting_and_activity_in_a_beef_cattle_herd-A_case_study?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/236944497_Synchronization_and_leadership_in_switches_between_resting_and_activity_in_a_beef_cattle_herd-A_case_study?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/236944497_Synchronization_and_leadership_in_switches_between_resting_and_activity_in_a_beef_cattle_herd-A_case_study?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/236944497_Synchronization_and_leadership_in_switches_between_resting_and_activity_in_a_beef_cattle_herd-A_case_study?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/11743835_Two_Levels_of_Alliance_Formation_Among_Male_Bottlenose_Dolphins_Tursiops_sp?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/11743835_Two_Levels_of_Alliance_Formation_Among_Male_Bottlenose_Dolphins_Tursiops_sp?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/11743835_Two_Levels_of_Alliance_Formation_Among_Male_Bottlenose_Dolphins_Tursiops_sp?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222854500_Passage_order_through_different_pathways_in_groups_of_schooling_fish_and_the_diversified_leadership_hypothesis?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222854500_Passage_order_through_different_pathways_in_groups_of_schooling_fish_and_the_diversified_leadership_hypothesis?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222854500_Passage_order_through_different_pathways_in_groups_of_schooling_fish_and_the_diversified_leadership_hypothesis?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222854500_Passage_order_through_different_pathways_in_groups_of_schooling_fish_and_the_diversified_leadership_hypothesis?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222526544_Social_foraging_and_the_finder's_share_in_capuchin_monkeys_Cebus_apella?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222526544_Social_foraging_and_the_finder's_share_in_capuchin_monkeys_Cebus_apella?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222526544_Social_foraging_and_the_finder's_share_in_capuchin_monkeys_Cebus_apella?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/247316587_The_Dwarf_Mongoose_A_Study_of_Behavior_and_Social_Structure_in_Relation_to_Ecology_in_a_Small_Social_Carnivore?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/247316587_The_Dwarf_Mongoose_A_Study_of_Behavior_and_Social_Structure_in_Relation_to_Ecology_in_a_Small_Social_Carnivore?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/247316587_The_Dwarf_Mongoose_A_Study_of_Behavior_and_Social_Structure_in_Relation_to_Ecology_in_a_Small_Social_Carnivore?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/247316587_The_Dwarf_Mongoose_A_Study_of_Behavior_and_Social_Structure_in_Relation_to_Ecology_in_a_Small_Social_Carnivore?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/23987019_Leading_According_to_Need_in_Self-Organizing_Groups?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/23987019_Leading_According_to_Need_in_Self-Organizing_Groups?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/23987019_Leading_According_to_Need_in_Self-Organizing_Groups?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/223768024_Social_foraging_Producing_and_scrounging_in_a_stochastic_environment?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/223768024_Social_foraging_Producing_and_scrounging_in_a_stochastic_environment?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/223768024_Social_foraging_Producing_and_scrounging_in_a_stochastic_environment?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/24148283_The_emergence_of_unshared_consensus_decisions_in_bottlenose_dolphins?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/24148283_The_emergence_of_unshared_consensus_decisions_in_bottlenose_dolphins?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/24148283_The_emergence_of_unshared_consensus_decisions_in_bottlenose_dolphins?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/233550869_Positioning_Behaviour_in_Roach_Shoals_The_Role_of_Body_Length_and_Nutritional_State?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/233550869_Positioning_Behaviour_in_Roach_Shoals_The_Role_of_Body_Length_and_Nutritional_State?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/233550869_Positioning_Behaviour_in_Roach_Shoals_The_Role_of_Body_Length_and_Nutritional_State?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249473811_Local_abundance_and_distribution_of_bottlenose_dolphins_Tursiops_truncatus_in_the_nearshore_waters_of_Virginia_Beach_Virginia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249473811_Local_abundance_and_distribution_of_bottlenose_dolphins_Tursiops_truncatus_in_the_nearshore_waters_of_Virginia_Beach_Virginia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249473811_Local_abundance_and_distribution_of_bottlenose_dolphins_Tursiops_truncatus_in_the_nearshore_waters_of_Virginia_Beach_Virginia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249473811_Local_abundance_and_distribution_of_bottlenose_dolphins_Tursiops_truncatus_in_the_nearshore_waters_of_Virginia_Beach_Virginia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/249473811_Local_abundance_and_distribution_of_bottlenose_dolphins_Tursiops_truncatus_in_the_nearshore_waters_of_Virginia_Beach_Virginia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222694750_Social_relationships_and_reproductive_state_influence_leadership_roles_in_movements_of_plains_zebra_Equus_burchellii?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222694750_Social_relationships_and_reproductive_state_influence_leadership_roles_in_movements_of_plains_zebra_Equus_burchellii?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222694750_Social_relationships_and_reproductive_state_influence_leadership_roles_in_movements_of_plains_zebra_Equus_burchellii?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222694750_Social_relationships_and_reproductive_state_influence_leadership_roles_in_movements_of_plains_zebra_Equus_burchellii?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222694750_Social_relationships_and_reproductive_state_influence_leadership_roles_in_movements_of_plains_zebra_Equus_burchellii?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/18569594_Observational_Study_of_Behavior_Sampling_Methods?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/18569594_Observational_Study_of_Behavior_Sampling_Methods?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/7843586_Does_female_dominance_facilitate_feeding_priority_in_black-and-white_ruffed_lemurs_Varecia_variegata_in_southeastern_Madagascar?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/7843586_Does_female_dominance_facilitate_feeding_priority_in_black-and-white_ruffed_lemurs_Varecia_variegata_in_southeastern_Madagascar?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/7843586_Does_female_dominance_facilitate_feeding_priority_in_black-and-white_ruffed_lemurs_Varecia_variegata_in_southeastern_Madagascar?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/7843586_Does_female_dominance_facilitate_feeding_priority_in_black-and-white_ruffed_lemurs_Varecia_variegata_in_southeastern_Madagascar?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/12113264_Complex_social_structure_alliance_stability_and_mating_access_in_a_bottlenose_dolphin_super-alliance?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/12113264_Complex_social_structure_alliance_stability_and_mating_access_in_a_bottlenose_dolphin_super-alliance?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/12113264_Complex_social_structure_alliance_stability_and_mating_access_in_a_bottlenose_dolphin_super-alliance?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/12113264_Complex_social_structure_alliance_stability_and_mating_access_in_a_bottlenose_dolphin_super-alliance?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222697662_Consensus_decision_making_in_human_crowds?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222697662_Consensus_decision_making_in_human_crowds?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/34997900_Behavioral_comparison_of_two_populations_of_the_Bottlenose_Dolphin_Tursiops_Truncatusin_Florida_waters?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/34997900_Behavioral_comparison_of_two_populations_of_the_Bottlenose_Dolphin_Tursiops_Truncatusin_Florida_waters?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/34997900_Behavioral_comparison_of_two_populations_of_the_Bottlenose_Dolphin_Tursiops_Truncatusin_Florida_waters?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/285599716_Can_a_minority_of_informed_leaders_determine_the_foraging_movements_of_a_fish_shoal?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/285599716_Can_a_minority_of_informed_leaders_determine_the_foraging_movements_of_a_fish_shoal?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/285599716_Can_a_minority_of_informed_leaders_determine_the_foraging_movements_of_a_fish_shoal?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==


Shane S (1990) Behaviour and ecology of the bottlenose dolphin at
Sanibel Island, Florida. In: Leatherwood S, Reeves RR (eds)
The bottlenose dolphin. Academic Press, San Diego, pp 245–
265

Sih A, Watters JV (2005) The mix matters: behavioural types and
group dynamics in water striders. Behaviour 142(10):1417–1431.
doi:10.1163/156853905774539454

Stueckle S, Zinner D (2008) To follow or not to follow: decision
making and leadership during the morning departure in
Chacma baboons . Anim Behav 75(6) :1995–2004.
doi:10.1016/j.anbehav.2007.12.012

Tabachnick BG, Fidell L (1996) Using multivariate statistics.
HarperCollins, New York

Viljoen PJ (1990) Daily movements of desert dwelling elephants in
the northern Namib Desert. S Afr J Wild Res 20(2): 69–72

Watson-Capps JJ, Mann J (2005) The effects of aquaculture on
bottlenose dolphin (Tursiops sp.) ranging in Shark Bay, Western
Australia. Biol Conserv 124(4):519–526. doi:10.1016/j.bio
con.2005.03.001

Wood C (1998) Movement of bottlenose dolphins around the south-
west coast of Britain. J Zool 246(2):155–163. doi:10.1111/
j.1469-7998.1998.tb00144.x

Würsig B, Würsig M (1977) The photographic determination of
group size, composition, and stability of coastal porpoises
(Tursiops truncatus). Science 198(4318):755–756. doi:10.1126/
science.198.4318.755

Behav Ecol Sociobiol

View publication statsView publication stats

http://dx.doi.org/10.1163/156853905774539454
http://dx.doi.org/10.1016/j.anbehav.2007.12.012
http://dx.doi.org/10.1016/j.biocon.2005.03.001
http://dx.doi.org/10.1016/j.biocon.2005.03.001
http://dx.doi.org/10.1111/j.1469-7998.1998.tb00144.x
http://dx.doi.org/10.1111/j.1469-7998.1998.tb00144.x
http://dx.doi.org/10.1126/science.198.4318.755
http://dx.doi.org/10.1126/science.198.4318.755
https://www.researchgate.net/publication/235230014_The_Photographic_Determination_of_Group_Size_Composition_and_Stability_of_Coastal_Porpoises_Tursiops_truncatus?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/235230014_The_Photographic_Determination_of_Group_Size_Composition_and_Stability_of_Coastal_Porpoises_Tursiops_truncatus?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/235230014_The_Photographic_Determination_of_Group_Size_Composition_and_Stability_of_Coastal_Porpoises_Tursiops_truncatus?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/235230014_The_Photographic_Determination_of_Group_Size_Composition_and_Stability_of_Coastal_Porpoises_Tursiops_truncatus?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/228920773_The_mix_matters_Behavioural_types_and_group_dynamics_in_water_striders?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/228920773_The_mix_matters_Behavioural_types_and_group_dynamics_in_water_striders?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/228920773_The_mix_matters_Behavioural_types_and_group_dynamics_in_water_striders?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/229728722_Movement_of_bottlenose_dolphins_around_the_south-west_coast_of_Britain?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/229728722_Movement_of_bottlenose_dolphins_around_the_south-west_coast_of_Britain?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/229728722_Movement_of_bottlenose_dolphins_around_the_south-west_coast_of_Britain?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/248591677_To_follow_or_not_to_follow_Decision_making_and_leadership_during_the_morning_departure_in_chacma_baboons?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/248591677_To_follow_or_not_to_follow_Decision_making_and_leadership_during_the_morning_departure_in_chacma_baboons?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/248591677_To_follow_or_not_to_follow_Decision_making_and_leadership_during_the_morning_departure_in_chacma_baboons?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/248591677_To_follow_or_not_to_follow_Decision_making_and_leadership_during_the_morning_departure_in_chacma_baboons?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222387717_The_effects_of_aquaculture_on_bottlenose_dolphin_Tursiops_sp_ranging_in_Shark_Bay_Western_Australia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222387717_The_effects_of_aquaculture_on_bottlenose_dolphin_Tursiops_sp_ranging_in_Shark_Bay_Western_Australia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222387717_The_effects_of_aquaculture_on_bottlenose_dolphin_Tursiops_sp_ranging_in_Shark_Bay_Western_Australia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/222387717_The_effects_of_aquaculture_on_bottlenose_dolphin_Tursiops_sp_ranging_in_Shark_Bay_Western_Australia?el=1_x_8&enrichId=rgreq-0208d0134422814a895de65a76c74a02-XXX&enrichSource=Y292ZXJQYWdlOzIyNjY0NTE3NjtBUzoxMDI3NzYxMzA1MDY3NjlAMTQwMTUxNTE0NzgyMg==
https://www.researchgate.net/publication/226645176

	Highly dynamic fission–fusion species can exhibit leadership when traveling
	Abstract
	Introduction
	Methods
	Data collection
	Data analysis

	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


