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Discipline was implemented by mothers and alloparent spotted dolphins (Stenella 

frontalis) mothers and alloparents on Little Bahama Bank, Bahamas.  Disciplinarians 

were significantly more likely to be adults than juveniles.  Although most disciplinarians 

were female, males were also observed to perform discipline.  The recipients of discipline 

were male and female, and significantly more likely to be calves than juveniles.  Pursuit, 

contact, and display behaviors were used in discipline, however pursuit behaviors were 

most often observed.  Variables such as age class, sex, and parity were not found to 

influence how discipline was implemented.  The durations of all disciplinary pursuits 

were under thirty seconds, and successful pursuits had slightly shorter duration than 

unsuccessful pursuits.  Disciplinarian success was not significantly influenced by age 

class, sex, parity, or behavior used.
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INTRODUCTION 

Parental Care 

Parental care governs many aspects of an animal’s life including their physiology, 

reproduction, and social and mating systems (Clutton-Brock, 1991).  Parental care 

includes a wide array of behaviors, ranging from the physiological production of gametes 

to caring for young throughout weaning (Trivers, 1972; Clutton-Brock, 1991; Garnder & 

Smiseth, 2011).  Clutton-Brock (1991) defined parental care as “any form of parental 

behavior that appears likely to increase the fitness of a parent’s offspring.”  The extent of 

parental care in the animal kingdom can vary greatly; sometimes care terminates when an 

egg is laid, while other care may extend throughout an offspring’s life.  Regardless of the 

degree to which parental care is given, the benefits of parental care must outweigh the 

costs of individual energetic investment and the reduced ability to invest in future 

offspring (Clutton-Brock, 1991; Trivers, 1972; Gardner & Smiseth, 2011).   

 

Maternal Care 

In mammals, most parental care is performed by females, due to the heavy energetic 

investment required of females to reproduce (Clutton-Brock, 1991).  Individual females 

may display unique caring behaviors, which make up the mother’s maternal style 
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(Fairbanks, 1996; Hill et al., 2007).  This includes how mothers defend and tend to their 

young, and to what extent mothers permit freedom to their offspring (Hill et al., 2007).  

These differences in mothering styles have been attributed to previous mothering 

experience and personality of the individual female (Fairbanks, 1996; Francis et al., 

2002, Maestripieri, 2011).  Such variations in maternal care have been observed in rats 

(Champagne, 2003), prairie voles (Stone et al., 2010), elephants (Lee & Moss, 1987), 

primates (Hiraiwa, 1981; Altman & Samuels, 1992; Fairbanks, 1996; Maestripieri, 2001; 

Bardi & Hoffman, 2006; Strier, 2007, Maestripieri, 2011), and cetaceans (Mann, 2000; 

Hill et al., 2007).   

In primates, a variety of factors such as social hierarchy and female parity have been 

associated with maternal differences (Hiraiwa, 1981; Altman & Samuels, 1992; 

Fairbanks, 1996; Bardi & Hoffman, 2006; Strier, 2007; Maestripieri, 2011).  Such 

differences are also significant predictors of the behavior and social interactions of 

offspring (Bardi & Hoffman, 2006; Fairbanks & Hinde, 2012). 

 Variation in maternal care is also evident in marine mammals. Lang et al., (2011) 

found that primiparous gray seals (Halichoerus grypus) nursed their pups significantly 

more than multiparous females.  Studies on bottlenose dolphins (Tursiops truncatus) 

described females’ maternal style as being either “permissive” or “protective.”  

Furthermore, specific behaviors such as discipline and herding were found to be different 

between mothers (Hill, 2003; Hill et al., 2007).  Captive beluga whales (Delphinapterus 

leucas) also demonstrated differences in maternal care based on each individual’s level of 

maternal experience (Hill, 2009).   
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Allomaternal Care 

Allomaternal care is the long or short-term care of a young individual that is not the 

genetic offspring of the individual extending the care.  It ranges from short-term care 

such as holding, defending or escorting, to long term care such as adoption (Riedman, 

1982; Whitehead 1996; Pope, 2000; Howells et al., 2009; Dugdale et al., 2010; Stiver & 

Alonzo, 2011; Isler & van Schaik, 2012).  Behaviors classified as allomaternal care 

generally include those performed by a non-mother that would not have occurred if the 

non-related calf or juvenile was not present (Whitehead, 1996; Mann, 2000).  

Certain severe and unpredictable environmental conditions invoke alloparenting in 

some bird and mammal species; these include instability of prey availability, or difficulty 

obtaining prey.  Environments in which individual reproductive success is limited by 

resource availability may promote alloparenting by those that cannot reproduce 

themselves; this may increase their inclusive fitness when caring for a relative’s offspring 

(Riedman, 1982; Komodeur, 2006; Schubert et al., 2009). Unrelated opportunistic 

alloparents may benefit directly by gaining experience caring for a dependent offspring, 

or winning social access to mates and conspecifics (Riedman, 1982; Mann & Smuts, 

1998; Strier, 2007; Schubert et al., 2009).  

Hypotheses that attempt to explain alloparental care consider the potential costs and 

benefits to the offspring, mother, and alloparent (Riedman, 1982; Mann & Smuts, 1998; 

Mann, 2000).  Benefits to the offspring include decreased risk of predation when 

accompanied by a large adult, as well as the building of social ties and relationships 

(Riedman, 1982; Whitehead, 1996; Mann & Smuts, 1998; Mann, 2000).  Offspring may 
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also benefit nutritionally if allonursing occurs, as it does in some primates (Smith et al., 

2001), lions (Heinsohn & Packer, 1995), wild dogs (Courchamp & MacDonald, 2001), 

badgers (Dugdale et al., 2010), ungulates (Bartos et al., 2001), pinnipeds (Maniscalo, 

2007), and cetaceans (Whitehead, 1996; Gero et al., 2009; Whitehead & Weilgart, 2000). 

Mothers benefit when fitness of their offspring is increased by alloparental care.  

However, mothers may benefit directly when capable caretakers are present, as 

alloparents may lessen the heavy energetic investment of maternal care (Fite et al., 2005; 

Tecot et al., 2012).  Mothers are then able to reallocate energy to other important 

activities such as foraging and additional breeding attempts (Riedman, 1982: Mann & 

Smuts, 1998; Fite et al., 2005).  However, mothers risk the safety of their offspring if an 

alloparent is inept, and may be forced to expend excess energy in retrieving an offspring 

from an unfit alloparent (Mann & Smuts, 1998; Maestripieri, 1999; Strier, 2007).  

The benefits to alloparents range from learning opportunities to altruism resulting 

from reciprocity or kin selection (Riedman, 1982; Whitehead, 1996; Gero et al., 2009).  

The “learning to parent” hypothesis explained benefits to non-mothers caring for nonfilial 

offspring (Riedman, 1982; Mann & Smuts, 1998; Buchan et al., 2003; Strier, 2007).  This 

hypothesis predicts that young females gain experience parenting by practicing with 

another’s offspring, and has been applied to prairie voles (Stone et al., 2010), primates 

(Maestripieri, 1999; Forster & Cords, 2005; Strier, 2007), and cetaceans (Mann & Smuts, 

1998). Alloparents may also benefit through the dilution effect, in that their own 

survivorship and that of their offspring may increase when surrounded by more 

individuals.  The alloparent may also increase their chances of being chosen to breed in 
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the future if they are a more attractive mate in the presence of offspring. (Stiver et al., 

2012).    

 Alloparental care has been observed to be an essential aspect of female social living 

in sperm whales (Physeter macrocephalus).  Calves are unable to complete the deep 

foraging dives their mothers perform frequently, and must be left at the surface with an 

escort (Whitehead, 1996; Whitehead & Weilgart, 2000; Gero et al., 2009).  Gero et al. 

(2009) found that in groups of sperm whales that include mothers and calves, mothers’ 

choice of escort for their calf when diving for food was affected by group size.  In smaller 

groups escorts were more likely to be kin, while in larger groups kin were not exclusively 

utilized as escorts.  Females with more variety in escort choice were more likely to 

choose other females with calves and begin a reciprocal relationship with another mother 

(Gero et al., 2009).   

Alloparental care has also been examined in bottlenose dolphins (Mann & Smuts, 

1998).  Mothers were not observed foraging when their calves were under the care of an 

allomother, indicating that mothers in this population did not benefit by having free time 

to forage.  Most notably, nulliparous females were more likely reported to be 

allomothers, suggesting inexperienced females possibly benefited by obtaining practice 

for future offspring of their own (Mann & Smuts, 1998).    
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Discipline as a form of parental care 

Discipline is a broad category of behavior that involves punishment and the threat 

of punishment, and encompasses parental and alloparental behavior.  Discipline is 

traditionally defined as punishment or penalty imposed for an unwelcome behavior with 

intent to extinguish that behavior (Clutton-Brock & Parker, 1995; Hill, 2009; Webster’s 

Merriam Dictionary, 2011).  Discipline has been studied in humans, but little research has 

focused on other animals (Hoffman & Saltzstein, 1967; McLoyd & Smith, 2002; 

Regalado et al., 2004; Kircaali-Iftar, 2005).  Human discipline studies generally examine 

how parental discipline affects children’s behavioral development, especially in terms of 

violence and aggression (Trickett & Kuczynski, 1986; Straus, 1991; Mazefsky & Farrell, 

2005; Lansford et al., 2011), sexual behavior (Miller et al., 1986; Nichols-Anderson, 

2000), and social behavior and communication (Krevans & Gibbs, 1996; Mmari et al., 

2010).  These studies suggest that not only do various disciplinary methods exist in 

humans, but the type of discipline imparted on a child may affect general development.  

In animals, behaviors that decrease the survivorship of the individual or group 

often elicit punishment or discipline, and the receiver is often a subordinate to the 

disciplinarian (Clutton-Brock & Parker, 1995).  How discipline is executed can also be 

affected by factors such as sex, age, and kinship (Clutton-Brock & Parker, 1995).  

Discipline is most often defined for non-humans as a facet of maternal behavior (Hill 

2009).  In these studies, discipline is rarely examined explicitly, but rather as a type of 

parental behavior.  Thus disciplinary behavior must function to increase the fitness of 

individuals or group by decreasing the frequency of behaviors that decrease survival or 
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reproduction (Clutton-Brock, 1991; Clutton-Brock & Parker, 1995; Hill, 2009).  Few 

studies have defined discipline; however existing definitions are similar in meaning. 

Herzing (1996) defined discipline for Atlantic spotted dolphins (Stenella frontalis) as an 

individual reprimanding another individual for punishment or to re-establish order.  Hill 

(2009) also defined maternal discipline for cetaceans, describing it as a type of behavior 

in which the mother aims to reduce the frequency of a specific behavior occurring in their 

calf.   

In cetaceans, the acts described below were identified as disciplinary behaviors 

used by mothers and other attendants on calves (Herzing, 1996; Hill et al., 2007; Hill, 

2009).  Captive beluga whale and bottlenose dolphin mothers pinned their calves to the 

bottom of the pool or used their bodies to hold calves either above or below the water’s 

surface (Hill et al., 2007; Hill, 2009).  Mann and Smuts (1998) found that wild bottlenose 

dolphin mothers chased their calves when calves swam away from their mother during 

the first week of life.  Atlantic spotted dolphin mothers chased their calves as well, often 

inverting their bodies during the chase (Herzing, 1996). Within the chase, mothers were 

observed to use echolocation on the genital area of the calf, and sometimes hit the calf 

with their rostrum.   

 

Discipline on Little Bahama Bank, Bahamas 

The Wild Dolphin Project (WDP) was founded by Dr. Denise Herzing in 1985. It 

is a non-invasive research group dedicated to studying Atlantic spotted dolphins (Stenella 

frontalis) and bottlenose dolphins (Tursiops truncatus) in the Bahamas (Herzing, 1996; 
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Herzing, 1997; Herzing & Brunnick, 1997; Herzing & Johnson, 1997; Rossbach & 

Herzing, 1999).  Over 200 spotted dolphins have been indentified, tracked and studied 

every summer for several decades (Herzing, 1996; Herzing, 1997; Herzing & Johnson, 

1997). Individual spotted dolphins were identified using spot patterns and sexed based on 

direct observation of the genital slit, or by visible pregnancies and erections.   Age class 

for Atlantic spotted dolphins was divided into four categories based on spot patterns.  

Neonates and calves ages 1-3 were termed two tone, characterized by a lack of spots and 

a gray and white overall coloration.  Juvenile dolphins, age 4-8, were considered 

speckled, young adults aged 9-15years were mottled, and adults aged 16 and above were 

classified as fused. Most females reach sexual maturity during the mottled years.  

(Herzing, 1997).   

Research on this Bahamian population of spotted dolphins has focused on life 

history traits, vocalizations, social structure, and various social behaviors (Herzing, 1996; 

Herzing, 1997; Herzing & Johnson, 1997; Herzing & Brunnick, 1997; Rossbach & 

Herzing, 1999; Rogers et al., 2004; Elliser, 2010).  Discipline and alloparental care have 

been observed and identified in this spotted dolphin community, though not explicitly 

analyzed.  Alloparents have been observed retrieving juveniles using vocalizations and 

tail slaps at the surface of the water.  Discipline behavior observed included inverted 

chases, holding another dolphin down on the sea floor, “buzzing” another individual on 

the genitals, and contact between the rostra of the disciplinarians to the body of the 

receiver of discipline (Herzing, 1996).   
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Study Objectives 

 This study provides an explicit analysis of discipline in this population of Atlantic 

spotted dolphins.  Disciplinary styles were examined in terms of behaviors used, how 

these behaviors were used by different members of the social group, and how the 

outcome of a disciplinary event was related to the way discipline was implemented.  

Since the study considers discipline within the framework of parental care, analyses 

focused on older individuals disciplining calves or juveniles. 

There were three main objectives to this study.  The first objective was to describe 

discipline in the spotted dolphin population in terms of three main elements: the subjects 

performing discipline (disciplinarians), the subjects receiving disciplinary action, and the 

behaviors used by disciplinarians.  The second main objective was to quantify and 

compare disciplinary behavioral events that qualified as pursuit behaviors.  These were 

described and compared between mother disciplinarians and alloparent disciplinarians.  

Third, the success of disciplinary attempts by was analyzed and compared between all 

classes of disciplinarians. 
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METHODS 

Study Site 

The study area was located on Little Bahama Bank, north of Grand Bahama 

Island (Figure 1). The white sand bank encompasses an area of 480 km2 and ranges from 

6 to 16 meters in depth.  It is surrounded by deeper water greater than 500 meters in 

depth.  This location is unique with shallow, clear water that allowed researchers to 

identify and record dolphins using video and still photography (Herzing, 1996; Herzing, 

1997).    

 

Study Population 

 This study focused on spotted dolphins ranging in age from two-tones to fused.  

Individual identification was based on spot patterns, and sex was determined where 

possible by observance of the genital slit.  On several occasions, age groups were 

combined to include juveniles (speckled only), and adults (mottled and fused).   

 

Data Collection 

Surveying for dolphins took place between the hours of 0700 and 2000 from May 

through September from the deck of RX Stenella, a 20 meter power catamaran.
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  When dolphins were located, dolphin behavior was recorded with various 

underwater video cameras (including Sony XR 550, Sony CCDV9 8mm, or Yashica 

KXV1u 8mm) with an attached hydrophone.  Dolphin behavioral data was collected 

using ad lib, behavioral event, and focal sampling methods (Altman, 1974).  Underwater 

photographs were use to identify the dolphins present during the encounter, and video 

recordings were used to confirm those identities.   

The WDP has developed a long term database, which includes a photo 

identification catalog of individuals, written encounter details, video footage, and 

supplemental video logs.  Encounter details include environmental data, individual 

dolphins present during the encounter, general behavior of the group, the time of sighting, 

and duration of encounter.  Data from this study was selected from this database. 

 

Behavioral Definitions 

Discipline was defined as an instance in which an older dolphin directed an actual 

or threatened stimulus to a younger dolphin in an attempt to immediately change the 

younger individual’s behavior.  Successful discipline resulted in the immediate and 

sustained change of the receiver’s behavior.  Discipline did not include instances where 

aggression was elevated or prolonged, nor did it culminate in copulation or related mating 

behaviors.  The individual dolphin that performed the disciplinary act was identified as 

the “disciplinarian.  The “receiver” was defined as the dolphin towards which the 

disciplinary act was directed.    
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 “Precursor behavior” was defined as the receiver’s activity within ten seconds 

before discipline occurred.  All behaviors in this category were scored as behavioral 

events.  “Outcome behavior” was defined as the activity of the receiver within ten 

seconds after the disciplinary event.  All behaviors in this category were also scored as 

behavioral events.  Finally, the overall “discipline sequence” was a composed of the 

precursor behaviors of the receiver, the disciplinary event itself, and the outcome, or 

subsequent behaviors of the receiver.  The operational definitions of all independent 

variables and behavioral categories are listed in Tables 1 and 2.   

The disciplinarian was a mother or alloparent.  The mother was defined as the 

biological parent of an offspring, and was determined by visible pregnancies in females 

followed by resightings of female with a nursing calf (Herzing, 1997).  All mothers were 

mottled or fused, as reproductive maturity occurred during the mottled age class.  An 

alloparent was defined as a speckled, mottled, or fused male or female dolphin that 

directed disciplinary behavior toward another dolphin that was not its biological 

offspring.  The receiver was defined as an immature dolphin, either a calf (two-tone age 

class) or juvenile (speckled age class).  Although discipline may have occurred between 

adults, the current study considered discipline as a type of parental behavior only. Thus, 

only discipline that was directed from an older dolphin to younger, immature dolphin was 

analyzed.  Discipline between an older juvenile (speckled) and a young calf (two tone or 

early speckled) was included in analysis because females could become mothers while in 

the mottled age class, and may practice parenting skills such as discipline in their juvenile 

years.   
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A discipline ethogram was developed by modifying of the existing WDP 

ethogram (Herzing, 1995), and consisted of behavioral events performed by both the 

disciplinarian and the receiver.  Discipline behavior was defined using three behavioral 

categories: 1.) pursuit 2.) contact, and 3.) display (Table 3). Behavioral events performed 

by the receiver before and after discipline were included in the ethogram under each 

behavioral category, as were modifiers used to further describe the behavioral events 

observed (Table 3). The beginning of an event under the contact behavioral category was 

defined as when the disciplinarian first made physical contact with the receiver, and 

cessation was scored when physical contact between the two individuals was broken.  

The beginning of an event under the pursuit behavioral category was defined as when the 

disciplinarian began to swim behind the receiver and both individuals had to begun to 

swim in the same direction.  An event in this category ended when the disciplinarian 

stopped swimming behind the receiver and the two individuals may or may not have been 

swimming in the same direction.  Finally, behavioral events in display behavioral 

category began when the disciplinarian directed body orientation toward the receiver and 

performed the display in its entirety.  The cessation of events in the display behavioral 

category was defined as when the disciplinarian no longer oriented their body movement 

directly toward the receiver.  The outcome of each discipline sequence was defined as 

how or if the behavior of the receiver changed after the discipline behavior ended.  

Outcome was scored as one of the following: 1.) behavior of the receiver stayed the 

same, 2.) behavior of the receiver stayed the same but energy level increased or decreased 

3.) behavior of the receiver changed with an increased energy state, 4.) behavior of the 
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receiver changed with a decreased energy state, 5.) disciplinarian performed more 

discipline, or 6.) other.  An outcome qualified as “other” if the behavior of the receiver 

did not fall into one of the previous categories.  Discipline was considered successful if 

the behavior of the receiver changed (outcomes 3 & 4) or if energy level of the receiver 

changed (outcome 2) (Table 4).   Vocalizations were scored for occurrence during the 

behavioral event.  Their presence was justified by their sound over the hydrophone or by 

visual cues such as a bubble train from blowhole of vocalizing animal.  

 

Video Selection 

Videos were selected from the WDP’s long term database between 1991 through 

2009.  Although data collection began in 1985, by 1991 most of the individuals in the 

population were identified, and new individuals were primarily calves born into the 

population.   

Video encounters in which parenting, discipline, or discipline related behavior 

were documented in the video log were reviewed.  Video clips in which a disciplinary 

sequence was recorded using a focal follow were chosen based on the following criteria: 

1.) Individuals in the frame were identifiable, 2.) the disciplinary event had a clear 

beginning and cessation, 3.) the entire disciplinary sequence, including the precursor and 

outcome behaviors, was viewable, and 4.) the disciplinary sequence and individuals 

involved were in frame for the entirety of the event. Videos with camera breaks from the 

discipline sequence that lasted greater than five seconds were not used.  Clips containing 

discipline in which any other criteria were not met were not included in analysis.  
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Analyzing discipline behavior 

Video clips were analyzed using the discipline ethogram (Table 3). The ethogram 

was uploaded into Observer XT 7.0 to observe and analyze the video clips of discipline.  

All behavioral activity observed in a discipline sequence was recorded as a mutually 

exclusive behavioral event which allowed the frequency of occurrence of that specific 

behavior to be measured (Martin & Bateson, 2007). The behavioral activity of the 

receiver before and after the disciplinary act were scored as behavioral events (discrete 

occurrences), and allowed the recorder to view any changes in the receiver’s behavior 

that occurred relative to the disciplinary act.  The beginning of the specific disciplinary 

behavioral activity performed by the disciplinarian was scored as a behavioral event, as 

was the cessation of the disciplinary act.  Although behavior was not scored as a state, the 

durations of behavioral activities such as chases and hold-downs were manually derived 

by measuring the time between the behavioral event scored at the start of the disciplinary 

behavior, and the behavioral event scored at the end of the disciplinary event (Figure 2).   

The subject involved in discipline (the disciplinarian and receiver) was scored, and their 

identity, sex (male/female), age class (speckled, mottled, or fused), parity (nulliparous, 

primiparous, multiparous), and kinship (yes or unknown) was documented.   Finally, 

outcome of the disciplinary sequence was scored.   

If more than one disciplinary sequence occurred between the same disciplinarian 

and receiver in the same encounter (i.e. same mother/calf pair), only the first sequence 

was analyzed to ensure independence of samples.  Any following sequences were not 

included in analysis to ensure that behavior was not being influenced by previous events.  
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During a given year, some mothers or alloparents appeared in multiple encounters 

performing the same disciplinary behavior (e.g. a mother performed an inverted chase 

with the same calf twice in one year). In this case, an average inverted chase duration for 

that mother/calf pair was calculated and used as one independent sample for that year.  

Doing so removed the possibility of one dolphin’s behavior creating a bias in the data.  

However, in cases in which each disciplinary sequence involving the same discipline 

behavior and the same mother/calf pair ended with a unique outcome, each sample was 

treated as independent when analyzing outcome/success data only.  

 

Inter-observer reliability  

 To test for inter-observer reliability, a second observer was trained to use the 

discipline ethogram to score a subset of discipline encounters.  After training was 

complete, 25% of the videos (n=6) were scored by the second observer.  The set of videos 

scored for inter-observer reliability did not include any samples used in training.  All 

scoring was performed using the Observer XT 7.0, and correlation analyses were 

performed using R statistical package.  A Pearson’s r correlation and coefficient of 

determination were used to test for high reliability between observers.  A correlation of 

0.7-0.9 is considered a strong correlation.  Table 5 contains all values for inter-observer 

reliability.   
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Hypotheses Tested 

Objective 1: Describe spotted dolphins disciplinarians, and the behaviors used in 

discipline by mothers and alloparents. 

Hypothesis 1: 

H0-There is no significant difference between the frequencies of occurrence of 

behavioral event used in discipline by mothers and alloparents.   

H1-There is a significant difference between the frequencies of occurrence of 

behavioral event used in discipline by mothers and alloparents. 

  

Objective 2: Describe receivers of discipline and the behaviors used in discipline for 

different receivers  

Hypothesis 2: 

H0-There is no significant difference between the frequencies of occurrence of 

behavioral event used in discipline for receivers of different sex and age class.   

H1-There is a significant difference between the frequencies of occurrence of 

behavioral event used in discipline for receivers of different sex and age class. 

 

Objective 3: Quantify/compare discipline in terms of duration of pursuit behaviors used 

by mothers and alloparents. 
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Hypothesis 3:  

H0-There is no significant difference between the duration of pursuit behaviors 

used in discipline by mothers and alloparents. 

H1- There is a significant difference between duration of pursuit behaviors used in 

discipline by mothers and alloparents. 

 

 

Objective 4: Analysis of which disciplinarians had successful outcomes 

Hypothesis 4: 

H0 – Mother do not have significantly more successful outcomes when 

performing discipline than alloparents do when performing discipline. 

H1-Mothers have significantly more successful outcomes when performing 

discipline than alloparents do when performing discipline.  

 

Statistical Tests 

 For all comparisons and statistical analyses, a Fisher’s exact test was used.  For 

analyses that compared mean duration of pursuit, a Shapiro-Wilk test was first run to 

establish normal distribution in each data set.  If normalcy was confirmed, an 

independent measure’s t-test was used to compare means.  All analysis was completed in 

Microsoft excel and R statistical package.   
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Analysis of discipline-behavioral subsets 

Description of disciplinarians and repertoire of behaviors used by disciplinarians. 

 In order to describe the disciplinarians in this study, data were broken down based 

on the following factors: 1.) age class of disciplinarians 2.) parity of female 

disciplinarians 3.) sex of disciplinarians (where applicable).  These factors were broken 

down for all disciplinarians, mother disciplinarian only, and alloparent disciplinarians 

only. To describe the repertoire of behaviors used in discipline, behavioral events were 

categorized into one of the three behavioral categories: 1.) pursuit, 2.) contact, and 3.) 

display.  Differences in behavioral events used during discipline were analyzed for all 

disciplinarians, mothers only, and alloparent only. 

 

Description of receivers of discipline 

 The receivers of discipline were described in terms of 1.) age class (two tone and 

speckled only), and 2.) sex.  Receiver data were pooled for all disciplinarians, by mother 

disciplinarians alone, and alloparent disciplinarians alone.   
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Quantify/compare discipline in terms of pursuit behaviors used by mothers and 

alloparents  

 Behavioral events from the pursuit behavioral category  (chase and inverted 

chase) were broken into the following categories: 1.) All pursuit/all disciplinarians, 2.) all 

pursuit/mothers only, 3.) all pursuit/alloparents only, 4.) inverted chase/all 

disciplinarians, 5.) inverted chase/mothers only. Differences in average pursuit duration 

were analyzed based on factors including 1.) mother or alloparent disciplinarians, 2.) age 

class, and 3.) parity 

 

Analysis of success of disciplinarians 

The success of disciplinarians was based on the following outcomes of each 

discipline attempt: 1.) success of all disciplinarians, 2.) success of mothers, 3.) success of 

alloparents, 4.) success of different behaviors used in discipline.  These categories were 

further broken down based on the 1.) age class, 2.) parity, and 3.) sex of disciplinarians. 
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RESULTS 

Description of Disciplinarians 

All disciplinarians 

 Of the 31 videos scored for discipline, 24 met the criteria set for this project and 

were used in analysis.  In the 24 complete discipline sequences analyzed, the percentage 

of mothers and alloparent disciplinarians were almost equal, with 52% of  disciplinary 

sequences performed by alloparents (male and female), and 48% performed by mothers.  

There were significantly more adult disciplinarians than juvenile disciplinarians (p<0.05) 

(Table 7).  A majority of these adults were female; however there were male 

disciplinarians observed performing discipline.  Most female disciplinarians were 

multiparous.   

 

Mother and alloparent disciplinarians-age class, parity, and sex 

Figure 3 shows that most mothers were mottled and most alloparent 

disciplinarians were fused.  The sex of the alloparent disciplinarians was determined in 

twelve of the thirteen alloparent disciplinary sequences.  All speckled alloparent 

disciplinarians used in analysis were male, all mottled alloparent disciplinarians were 

female, and fused alloparents were equally divided as male and female.
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In terms of parity, all fused female disciplinarians were multiparous.  Mottled alloparents 

were all primiparous, but mottled mothers were equally multiparous and primiparous 

(Figure 4). 

 

Comparison of mother and alloparent disciplinarians-age class and parity  

When age class was merged to compare adults (mottled and fused) vs. juveniles 

(speckled) for mother and alloparent disciplinarians, there were significantly more adult 

disciplinarians than juvenile disciplinarians (p<0.05) (Table 7).  When age class for 

disciplinarians was further broken down, there were significantly more mottled mother 

and alloparent disciplinarians than speckled mother and alloparent disciplinarians 

(p<0.05).  However, there was no significant difference between mottled and fused 

disciplinarians, nor speckled and fused disciplinarians (p>0.05) (Table 7).   

There was no significant difference in the parity of mother and alloparent 

disciplinarians (p>0.05) (Table 7).   

 

Behaviors used in discipline 

  A behavioral event from the pursuit behavioral category (including chase or 

inverted chase) was observed in 17 of the 24 complete discipline sequences analyzed 

(Table 8).  Inverted chases were used more often than regular chases during discipline. 

Behavioral events from the display and contact categories were observed in equal 
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proportions.  The display behavioral events observed were open mouth and tail slap. The 

contact behavioral events observed were tail swipes and hold down (Table 8). 

 

Behaviors used in discipline-by disciplinarian, age class, sex, and parity 

 After testing for differences in behavioral categories used by disciplinarians based 

on group (alloparent or mother), age class, sex, and parity of the disciplinarians, there 

was no significant differences found (p>0.05 for all subsets) (Table 9).   

 

Description of receivers of discipline-age class and sex 

   In 23 discipline sequences analyzed, mothers and alloparents disciplined two 

tones significantly more than speckled individuals (X2=12.61, df=1, p<0.05).  Males and 

females were disciplined equally by mothers and alloparents (Figure 5), and there was no 

significant difference found in how mother and alloparent disciplined based on sex of 

receiver, (p>0.05) (Table 10).   

 

Pursuit Behavior 

All pursuit/all disciplinarians 

 Behavioral events in the pursuit behavioral category (chase or inverted chase) 

were observed in 17 discipline sequences.  The mean duration of pursuit was 10.01 

(SD=6.19) seconds (Table 11).  The mean duration of pursuit by alloparents was slightly 
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longer than that of mothers (Figure 6), however, there was no significant difference 

between the pursuit durations means of mother and alloparent disciplinarians                   

(-t(15)=1.85, p>0.05), (Table 12). 

 

All pursuit/mothers only-age class and parity 

 Eight of the 17 pursuits were performed by mothers. The average durations of 

pursuit for mottled and fused mothers were less than one second different (Table 11).  

When tested for differences in average pursuit duration based on age class of the 

disciplinarian, there was no significant difference found (t(6)= 0.2373, p>0.05) (Table 

12). Due to the unusual breakdown of the sample for parity in this subset (there was only 

one primiparous mother who performed a pursuit behavior), it was not possible to 

perform accurate statistical analysis on the parity subset.    

 

All pursuit/alloparent only-sex and age class 

Alloparent discipline pursuit behavioral events (chase and inverted chases) were 

combined to ensure a larger sample size. The average mean pursuit durations for male 

and female alloparents were similar, as were the average durations of each age class 

(Table 11).   After testing for differences in average mean pursuit based on sex and age 

class (adults vs. juveniles) of alloparents, no significant results were found (p>0.05 for 

both subsets) (Table 12). 
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Inverted chase/all disciplinarians 

 Twelve of the seventeen pursuit behavioral events were classified as an inverted 

chase.  The mean inverted chase duration for all disciplinarians was 8.31 seconds 

(SD=4.20) (Table 13).  Figure 7 depicts the average duration of inverted chase for 

alloparents which was slightly longer than that of mothers, however there was no 

significant difference between the mean durations of mother and alloparent inverted 

chases used in discipline (-t(10)=1.05, p>0.05) (Table 12).  

 

Inverted chase/mothers only-age class and parity 

 Eight mothers performed an inverted chase in discipline.  Fused mothers had a 

slightly longer average duration of inverted chase than mottled mothers (Table 13), but 

after testing for differences in mother inverted chase duration based on age class, there 

was not a statistically significant trend (-t(6)=0.57, p>0.05) (Table 12).  Due to the 

unusual breakdown of the sample for parity in this subset (only two primiparous mothers 

performed an inverted chase), it was not possible to perform accurate statistical analysis 

on the parity subset.    

 

Success in Discipline   

For analysis, success was subcategorized into the following subcategories: 1.) 

success of all disciplinarians, 2.) success of behaviors used in discipline, 3.) success of 

mothers versus alloparents, and 4.) the individual success of mothers and alloparents.   



26 
 

Success of all disciplinarians -mothers vs. alloparents 

 Success in discipline was determined in 24 discipline sequences.  Fifty-four 

percent of disciplinary attempts were successful (Table 14). Mothers were successful in 

the majority of discipline (62%), whereas alloparents were successful in forty-five 

percent of discipline (Table 14).  However, there was no significant difference in the 

success of mothers and alloparents in discipline (p>0.05) (Table 15).  

 

Success of all disciplinarians-age class, parity, and sex 

 Disciplinarians of each parity and sex had similar success rates.   Fused and 

speckled disciplinarians had equal amounts of success, which was slightly higher than the 

success rate of mottled disciplinarians.  When age class was clustered as adults (mottled 

and fused) vs. juveniles (speckled), both groups had equal success rates as well (Table 

14).  There were no significant differences found in the success rates of disciplinarians 

based on age class, parity, or sex (p>0.05 for all subsets) (Table 15). 

 

Success of mothers-age class and parity 

 Mother of different parity had equal success rates in discipline (Table 14).  Fused 

mothers had greater success rates in discipline than mottled mothers (Table 14), however 

there were no significant difference in success rates of mothers based on age class or 

parity (p>0.05 for all subsets) (Table 15). 
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Success of alloparents-age class, parity, and sex 

 Fused and speckled alloparents had greater success than mottled alloparents. 

However, when age class was clustered as adults (mottled and fused) vs. juveniles 

(speckled), both groups had equal success rates (Table 14).   Success rates of alloparents 

of different parity were low, and male alloparents had greater success than female 

alloparents (Table 14).  However, there were no significant differences found in success 

rates of alloparents based on age class, parity, or sex (p>0.05 for all subsets (Table 15).   

 

Success of behaviors used in discipline 

 Behavioral events in the contact and pursuit categories yielded more success than 

display behavior (Table 14), however there was no significant difference in the success of 

each behavioral category used in discipline (p>0.05) (Table 15).   

 

Success of pursuit behaviors 

 Fourteen pursuits had known outcomes.  The average duration of pursuit 

behaviors with a successful outcome was 7.14 seconds (SD= 4.48) (Table 11).  The 

average duration of pursuit behaviors with unsuccessful outcomes slightly longer (Figure 

9), however there was no significant difference between the durations of pursuit 

behaviors with successful and unsuccessful outcomes (-t(12)=1.76, p>0.05) (Table 12). 
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 DISCUSSION 

Description of participants 

Disciplinarians 

   In the spotted dolphin population on Little Bahama Bank, adults were 

significantly more likely to perform discipline than juveniles. Disciplinarians were 

equally likely to be mothers and alloparents, and most reproductively active females that 

performed discipline were multiparous. Both female and male dolphins were observed to 

perform discipline in this population.  To date this is the first study to describe discipline 

for this free-ranging spotted dolphin population.  There is no previous animal behavior 

research that describes in detail the individuals in a population that performs discipline, 

although some studies have described discipline under the context of parental and 

alloparental care in the animal behavior research. (Hill 2003; Hill, 2009; Herzing 1996).  

Due to this lack of previous research on this topic exclusively, it is difficult to decipher if 

this spotted dolphin population has similarities or differences to other non-human 

disciplinarians.  Nonetheless, sufficient data does exist as to who performs parental and 

alloparental care in other animal groups.  There are similarities between the spotted 

dolphins on Little Bahama Bank and other animal groups in terms of who participates in 

parental and alloparental behavior, including discipline.  
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One of the main findings of this study was that adults are more likely to perform 

discipline than juveniles.  However, the majority of dolphins sampled in this study were 

adults, as about half of the dolphins were mothers. Atlantic spotted dolphins do not reach 

sexual maturity until their young adult years (mottled age class), and would obviously not 

be able to give birth before becoming adults (Herzing, 1997).  Juvenile disciplinarians 

were also included in the sample, but were not observed performing discipline as often as 

adults.  Although juvenile females have been observed providing discipline to calves in 

the field (D. Herzing, personal communication), they were not represented in this 

research due to lack of video examples that met criteria for analysis. Juvenile female 

disciplinarians may have been present in video encounters over the years studied, but 

none were suited for analysis in this study.  Only male juveniles were observed 

disciplining calves in this analysis, and may account for the low proportion of juveniles 

that performed discipline relative to adults.  The possibility that juvenile females were 

underrepresented in this study is high considering juvenile females have been reported to 

be more attracted to infants and more likely to perform parental care towards young than 

males in human and non-human primate species, as well as in cetacean species (Mann & 

Smuts, 1998; Herman et al., 2002; Maestripieri & Pelka, 2002; Waitt et al., 2007; Cords 

et al., 2010).  Nonetheless, as discipline is often considered a component of parental care, 

reproductively active adults are more likely to be reported performing discipline.  In 

social species such as dolphins, with age often comes acquisition of survival skills and 

knowledge of social roles, which may be related to imparting parenting/disciplinary 

behavior towards younger animals in their social group.   
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There was no clear trend as to how parity affected likelihood to perform discipline 

in the spotted dolphin community.  Similarly, previous research on social animals has 

shown varying results on how parity influences parental and alloparental care.  In 

primates, several studies have reported that parity does not predict which females are 

more likely to interact with infants (Silk, 1999; Maestripieri, 2011; Stanton et al., 2011), 

while others have indicated that young, nulliparous females are more involved in infant 

care than older, multiparous females (Waitt et al., 2007). Furthermore, several cetacean 

studies have reported that nulliparous females are significantly more likely to be 

alloparents than multiparous females (Mann & Smuts, 1998), while still others have 

found that nursing adult females provided alloparental care to calves more often than 

juvenile females (Gero et al., 2009). Such variation in findings may represent species or 

community and cultural differences.  Females with varying reproductive histories may be 

equally motivated to invest energy in young by providing discipline and other parental 

care.  Nulliparous females may benefit from providing alloparental care such as 

discipline to infants by gaining important parenting experience that would increase their 

chances of raising successful offspring of their own (Riedman, 1982; Mann & Smuts, 

1998; Maestripieri, 1999; Buchan et al., 2003; Forster & Cords, 2005; Strier, 2007; Stone 

et al., 2010).  Experienced females acquire fitness benefits when disciplining their own 

offspring, and also when disciplining the offspring of conspecifics through kin selection 

in the case of related individuals (Riedman, 1982; Whitehead, 1996; Gero et al., 2009).    

Examining the sex of disciplinarians revealed that both males and females 

performed discipline in the spotted dolphin population.  This suggests that although male 
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spotted dolphins have not been reported to show paternal behavior, they may still gain 

fitness benefits by investing in the young of their population.  Females may carry out 

discipline due to the fact that most parental care is performed by the mother due to the 

heavy energetic investment required of females to reproduce (Clutton-Brock, 1991). 

Males however, may have different motivations for disciplining a young dolphin.   Their 

motivation may be more related to the fitness costs and benefits balanced in social living.  

Males, and alloparents in general, may increase their fitness by influencing the behavior 

of conspecifics in their social group, as they would when disciplining another dolphin.  

Studies on punishment in humans and primates, have suggested that punishment evolved 

as a way to encourage cooperation and reduce selfish behavior in a social groups 

(Gardner & West, 2004; Seymour et al., 2007; Boyd et al., 2010; Jensen, 2010; Riedl et 

al., 2012).  A similar review of punishment in animal groups suggested that punishment 

from a dominant animal to a subordinate can increase the dominant animal’s fitness.  A 

dominant animal can use punishment to reduce unwanted behaviors by subordinate group 

members that would otherwise decrease the fitness of the dominant individual.  (Clutton-

Brock & Parker, 1995).  Researchers have suggested that the cost of punishment to the 

dominant individual is low considering the benefit that it would gain in terms of its own 

fitness (Clutton-Brock & Parker, 1995; Gardner & West, 2004; Boyd et al., 2010).  The 

punisher is generally able to punish at little cost, since the receiver is already a 

subdominant individual. These concepts of punishment are very similar to the definition 

of discipline that was developed for this study.  In this study, the dominant animal is the 

older, more experienced male or alloparent, and the subordinate animal is the young calf 
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or juvenile disciplined. A spotted dolphin calf is smaller in size than juveniles and adults, 

and the risk of retaliation is low from an inexperienced calf or juvenile. The dominant 

punisher then benefits from the disciplinary energy expenditure by reducing the 

frequency of occurrence of the unwanted behavior, which in turn increases its own 

fitness.  The variety of individuals providing discipline in the spotted dolphin community, 

as well as the correlation between punishment and cooperative behavior in a social group, 

suggest that disciplining another group member may not just be a benefit to a mother, but 

also to other members of the social groups as a whole. 

 

Receivers  

In the spotted dolphin population of Little Bahama Bank, two tones received 

significantly more discipline that speckled individuals.  There are several reasons why 

this likely occurred.  Two tones are age three and under (Herzing, 1997), and are 

dependent on their mothers for survival and integration into their social group.  This is 

the case for many social mammals including other dolphin species and primates (Rendell 

& Whitehead, 2001; Herzing 2005; Maestripieri, 2011; Mann et al., 2012).  Two tones 

are also reported to spend the majority of their time with their mothers for the first three 

years of life (Herzing & Brunnick, 1997), until subsequent offspring are born. Many 

dolphin studies, including those on this population, have indicated that mother/calf 

interaction and maternal care are highest in the first few months to year of an offspring’s 

life (Mann & Smuts, 1998; Mann & Smuts, 1999; Miles & Herzing, 2003; Hill et al., 

2007).  Thus parental care behaviors, including discipline, may be performed with higher 
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frequency in the early years of a spotted dolphin calf’s life, as opposed to their juvenile 

years.  Furthermore, two tone spotted dolphins have the least life experience of any age 

class and are thus more likely to engage in behaviors that may be maladaptive to their 

survival, and to that of their mother and social group.  By the time they have reached the 

speckled age class, previous years of discipline may result in a lower occurrence of 

behaviors that reduce their chances for survival. 

Alloparents may also have disciplined two tone dolphins more than speckled 

dolphins because they were associating with other mothers.  Herzing and Brunnick 

(1997) reported that females were most likely to associate with other females of similar 

reproductive status, and females with young calves are likely to be in the company of 

other females with young calves.  These groups of mothers may discipline their own 

calves, and also the calves of their close associates.  In social living animals such as 

dolphins, the behavior of each individual may affect the fitness of others in the group 

(Clutton-Brock & Parker, 1995; Lusseau, 2007).  Misbehaving calves would not only 

affect their own survival, but that of their mother and the social unit as a whole.  Groups 

of mothers and calves would benefit from ensuring each calf in a social group behaved in 

an appropriate manner.  
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Behavioral descriptions and analyses 

Behaviors used in discipline-all disciplinarians 

 The behaviors used in discipline included pursuit behaviors, contact behaviors, 

and display behaviors.  The majority of disciplinary behaviors observed were pursuit 

behaviors, while display and contact behavior were used less often in discipline.   

 Pursuit behaviors were the most frequently observed disciplinary behavior, and 

also had a relatively high success rate (59% success).  Each subset of disciplinarians used 

pursuit more frequently than any other behavioral category in discipline. The majority of 

pursuit behaviors seen in this study were inverted chases, in which the disciplinarian 

inverted their body throughout the entirety of the pursuit.  It is unclear as to why 

disciplinarians inverted their bodies during many chases, or what additional benefit 

inverted chasing had compared to chasing in the upright position.  The spotted dolphins 

in the Bahamas are the only cetacean population in which inverted chasing has been 

reported during discipline (Herzing, 1996).  Inverted swimming has been identified in 

several dolphin species in a variety of behavioral contexts including foraging, play, and 

aggression (Ballance, 1992; Herzing, 1996; Geise et al., 1999; Bearzi & Politi, 1999; 

Kuczaj et al., 2006), as well as in the spotted dolphin population in the Bahamas during 

courtship and aggression (Herzing, 1996).  It is possible that being inverted is 

advantageous regardless of behavioral context in terms of sensory perception through 

vision and/or echolocation.  Dolphins have ventral and rostral binocular vision 

(“Functional Systems,” 2008) and may gain a better view of their fleeing target if they 

invert their bodies and look upwards utilizing their stereoscopic vision.  Odontocete 
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echolocation has also been described in detail, and it has been shown that dolphins emit 

their most focused beam of echolocation at a five degree upward angle from their head 

(Au, 1997; Herzing & dos Santos, 2004).  Inverting their bodies may allow them to angle 

this focused beam of echolocation more directly toward their fleeing target.  Herzing 

(1996) also reported that spotted dolphin mothers “buzzed” their calf’s genitals with 

echolocation during inverted discipline chases; inversion of the body may again allow 

them to direct their strongest beam of echolocation towards the genitals of the receiving 

calf.  This genital buzzing has also been suggested to produce a painful physical 

sensation to the receiver in this highly sensitive area, which could add to the potency of 

the discipline being inflicted on the receiver (Herzing 1996, 2004). A disciplinarian 

swimming in the inverted position may be able to see their target better, and be more 

adept at directing their beam of echolocation where intended.  Dolphins have been 

reported to swim inverted during a variety of behavioral contexts in which enhanced 

sensory abilities are beneficial, however this is the first study to suggest that this also 

applies to discipline.   

 Display behaviors were observed in a smaller relative proportion than pursuit 

behaviors.  There are several reasons why this may have occurred.  Compared to both 

contact and pursuit behaviors, display behaviors (such as an open mouth) did not require 

proximity to the receiver nor physical contact from the disciplinarian. The lack of 

proximity necessary during display behaviors may make it more challenging to change 

the unwanted behavior of the receiver. In addition, the success rate of behaviors from the 

display category was low (25%), further discouraging its use in future discipline.   
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Contact behaviors such as tail swipes and hold downs were observed less often 

than both pursuit and display in discipline.  This result is unexpected considering contact 

behaviors had the highest success rate of all disciplinary behavioral categories (67%).  

Contact behaviors were an effective means of discipline but could be dangerous to the 

receiver, resulting in infrequent use by disciplinarians.  Contact behaviors are often 

observed in aggression in dolphins (Connor et al., 1992; Herzing & Johnson, 1997; Scott 

et al, 2004; Cusick, 2012), and behaviors such as body slamming and biting have been 

known to cause bodily harm or even death to receivers (Dunn et al., 2002; Scott et al, 

2004).  However, these behaviors are most often reported between adults (Connor et al., 

1992; Scott et al, 2004) or in cases of infanticide (Patterson et al., 1998; Dunn et al., 

2002).  Although contact behaviors were effective in changing a receiver’s behavior, 

frequent use of contact discipline could result in the injury or death of a small calf or 

juvenile. The benefit of immediately changing a misbehavior calf’s behavior may be 

outweighed by the risk of inflicting serious harm or death onto the calf.  No 

disciplinarian, mother or alloparent, would benefit from injuring or killing their own 

offspring, kin, or social associate, and this may explain the infrequent use of contact 

behaviors during discipline in the spotted dolphin population.   
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Behaviors used in discipline-disciplinarians subsets 

 One of the main goals of this study was to determine what factors influenced the 

use of different behaviors by individuals when disciplining.  The results of this suggest 

that little difference exists between disciplinarians based on age class, sex, parity, or 

relationship to the receivers (mother vs. alloparent).  Pursuit behaviors were more 

commonly used by all disciplinarians.  Many alloparent studies have suggested that 

alloparents are practicing parenting skills when babysitting, so it is likely they would 

implement similar behaviors observed to be used by mothers (Riedman, 1982; Mann & 

Smuts, 1998; Maestripieri, 1999; Buchan et al., 2003; Forster & Cords, 2005; Strier, 

2007; Stone et al., 2010).  Furthermore, studies on male parental behavior have indicated 

that the parenting behaviors used by males are similar to those used by mothers and 

female alloparents (Schradin et al., 2003; Schradin & Pillay, 2003).  It should be noted, 

however, that data in this study spanned thirteen years, and some dolphins were observed 

performing discipline in the earlier years of this study, and again in later years.  This 

could have influenced the results because some dolphins performed the same behaviors 

over many years of raising their own calves and providing alloparental care towards the 

calves of others.  This consistent maternal style has been observed in several studies on 

primates and cetaceans, and may be true for female spotted dolphins while implementing 

discipline (Fairbanks, 1996; Francis et al., 2002; Hill et al., 2007; Maestripieri, 2011).  
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Analysis of pursuit behavior  

The most common behavioral events observed in discipline were chases and 

inverted chases.  Both chases and inverted chases by mothers and alloparents were 

relatively short; every pursuit measured lasted less than thirty seconds.  There are several 

reasons as to why this is may have occurred.  Pursuit behavior is often observed in other 

animal species during aggressive interactions, including cetaceans, pinnipeds, birds, fish 

and ungulates (Connor et al., 1992; Clutton-Brock & Parker, 1995; Gowaty & 

Buschhaust, 1998; Horth, 2003; Scott et al., 2004).  A study on the behavior of rough 

toothed dolphins (Steno bredanensis) described  aggressive interactions between two 

dolphins as consisting of “fast” chases, while affiliative, tactile interactions consisted of   

“slow” behaviors and a lack of fast chasing  (Kuczaj & Yeater, 2007).  Research on 

aggressive interactions between bottlenose dolphins (Tursiops truncatus) and 

commerson’s dolphins (Cephalorhynchus commersonii) reported aggressive behavior 

from the bottlenose dolphin to be “fast” as they chased the Commerson’s dolphins 

(Coscarella & Crespo, 2010).  These fast paced interactions were reported more often 

during agonistic interactions between dolphins, which may be similar in nature to the fast 

paced chases observed during spotted dolphin discipline. Slower moving behaviors are 

more often reported during more positive social interactions in which one dolphin is not 

pursuing another (Kuczaj & Yeater, 2007).  Considering the mechanics of a disciplinary 

chase, the fleeing receiver would have to change their behavior immediately in order to 

avoid another dolphin “catching” them.  If the unwanted behavior was altered at the onset 

of pursuit, there would be no further need by the disciplinarian to continue to expend 
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energy in the chase.  Pursuit is an energetically expensive behavior, and a longer chase 

would require the use of more energy than a short chase.  If a disciplinarian implemented 

a short, efficient chase, they may be able to change the behavior of the receiver without 

expending excess energy that they would otherwise allocate to other behaviors.  

 

Success in discipline 

Examining the outcomes of discipline was another important analysis of this 

project.  Differences in success in discipline could be correlated with who implements 

discipline and how it is carried out.  However, the results of this study suggested there 

were few differences in the individuals performing discipline apart from age of the 

disciplinarian. Furthermore, the analysis of discipline in the spotted dolphin population 

indicated an almost equal amount of successful disciplinary encounters as unsuccessful 

disciplinary encounters.  Despite the fact that adults were significantly more likely to 

perform discipline than juveniles, there was no evidence of adults achieving more success 

than juveniles.  Other factors such as sex and parity did not appear to influence success in 

discipline either.  These results may be due to small sample sizes, and more significant 

trends may have emerged if more samples of discipline were available.  However, lack of 

significance could also be attributed to the nature of variables included in this study.  For 

example, a factor such as parity may be a poor predictor of the success in discipline, as it 

is simply a measure of life history, not necessarily of social abilities.  For example, it is 

difficult to predict that multiparous females would have more success in parenting and 

discipline solely because they have had multiple offspring.  Parity is based on how many 
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times an individual has given birth; not necessarily how many successful offspring they 

have raised to independence.  A multiparous female may have given birth more times 

than a primiparous female because their calves have died, thus giving them more 

opportunities to become pregnant.  A primiparous female may have only given birth 

once, but may have more parenting experience than a multiparous female by raising one 

successful calf or via alloparenting. They may be more successful disciplinarians and 

more experienced in raising a calf to independence.  Although several studies have 

suggested differences in parenting behavior are related to parity ( Hill, 2009; Maestripieri 

et al., 2009; Lang et al., 2011), other studies on have shown that individual differences in 

maternal style are consistent over time, thus unrelated to factors such as number of times 

an individual has given birth (Champagne et al., 2003; Hill et al., 2007).   

The lack of difference in success rates may be also due to the fact that most 

individuals that performed discipline did so in a similar manner, and thus achieved 

similar rates of success and failure.  All disciplinarians implemented all three behavioral 

categories of discipline; pursuit, contact, and display.  Despite a lack of significance, 

there was evidence from the results of this study that pursuit and contact behaviors did 

yield more success in general than did display behaviors.  This may be due to the fact that 

display behaviors did not involve proximity nor physical contact between the 

disciplinarian and receiver, which made disciplinarians less likely to change the 

unwanted behavior of the receiver. Pursuit behaviors were widely used during discipline, 

and though not significantly different, the average duration of successful pursuits was 

shorter than that of unsuccessful pursuits. This may be related to the threat a chase 
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implies, as well as the cost of being chased.  A chasing disciplinarian sustains obvious 

energetic cost; however the receiver incurs a substantial energetic cost while being 

chased as well.  Fleeing an incoming disciplinarian is energetically expensive, and may 

quickly motivate a receiver to stop their unwanted behavior and not perform it again. In 

some cooperatively breeding animals, dominant individuals maintain cooperation and 

order in their society through the threat of costly punishment to an uncooperative 

individual (Wong et al., 2007; Jensen, 2010).  Subdominant individuals in the population 

may choose to limit the frequency of unpopular behaviors to avoid being attacked or 

exiled from their social group or denied other social and reproductive benefits (Balshine-

Earn et al., 1997; Johnstone & Cant, 1999; Wong et al., 2007).  Similarly, humans are 

considered an excessively cooperative species and much of human society is based on the 

threat of costly punishment for the breaking of laws; including fines, jail time, and other 

legal action (Seymour et al., 2007; Sigmund 2007; Boyd et al., 2010).  
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CONCLUSIONS 

This study is the first to report detailed results on delphinid discipline in the wild. 

On Little Bahama Bank, adult spotted dolphins, including mothers and alloparents, 

primarily discipline two tones with a pursuit behavior such as an inverted chase.  Pursuit 

behaviors yielded a high success rate, and shorter chases generally led to more successful 

outcomes.  Within disciplinarians, factors such as age class, sex, and parity did not appear 

to influence how discipline was imparted nor its success rate.   

Not only is this the first study to address discipline exclusively in any animal 

species, it is also the first to develop an operational definition of discipline.  This 

definition of discipline can be applied to the behavior of parents, as well as to alloparents 

and other social associates of the receiver of discipline. It sets a foundation for further 

discipline research as this definition can be applied to many social animals in which 

discipline may be observed.  Future research should also focus on defining the 

similarities and differences in the definitions of punishment and discipline.  Punishment 

has been examined in many animal species, though little comparison or distinction is 

made between punishment and discipline.  Reports on punishment tend to include 

interactions between all individuals of a population, whereas discipline is generally 

considered in human and animal literature as occurring between parents and offspring. 
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Operationally defining both punishment and discipline would allow for a better 

understanding of the roles each play in social animal interactions.   

Future research on discipline should focus on exploring other aspects of discipline 

including what behaviors provoke disciplinary action, and how disciplinary styles affect 

survival of the offspring.  This would give an even more complete picture of the function 

of discipline in animal societies and how discipline is related to the fitness costs and 

benefits of living in a social group.  Obtaining a large enough sample size to run powerful 

statistical tests is a common challenge in many animal behavior studies, and future 

studies with larger sample sizes could strengthen the trends reported here.  This project 

examined a small aspect of dolphin behavior that has never been explicitly analyzed, and 

the continued study of discipline will reveal insight into the nature of social behavior and 

cultural trends among group-living animals.   
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APPENDIXES 

Table 1 Independent Variables.  All subjects involved in discipline sequences including 
disciplinarians and receivers. 

Independent Variable     Description  

A. Disciplinarian ID     Identification of dolphin performing 
       disciplinary behavior 

 Mother 
 Non-mother 

B. Disciplinarian Sex     Sex of disciplinarian 

 Female 
 Male  

C. Disciplinarian Age Class    Age classes based on Herzing, 1997 

 Speckled 
 Mottled 
 Fused  

D. Parity of Disciplinarian    Number of times female has given birth 

 Nulliparous     Female has never given birth 
 Primiparous     Female has given birth one time 
 Mulitparous     Female has given birth more than once 

K. Receiver Sex     Sex of receiver 

 Female 
 Male  

L. Receiver age class  Age class of receiver based on
 Herzing, 1997 

 Two tone 
 Speckled  

M. Kinship of Receiver Genetic relationship between 
disciplinarian and receiver 

 Yes 
 No
 Unknown 
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Table 2 Behavioral events operational definitions. Behaviors performed by 
disciplinarians and receivers during, before, and after discipline.  

Category      Description 
 
A. Pursuit     Behaviors in which one dolphin or  

a group of dolphins follow another. 

 Chase     One dolphin, or a group of dolphins  
chasing each other in fast, medium, or slow chases. 

 
 Inverted Chase              Following dolphin is inverted while chasing another 

 

B. Contact  Behavior in which physical contact is made 
between the dolphins involved 

 Hold Down     Dolphin, or a group of dolphins, hold down another 
     on the bottom 
 

 Charge     Two or more dolphins charge, head to head,  
     sometimes making contact 
 

 Tail Slap    A tail slap that makes contact with another  
     dolphin’s body 
 

 Tail swipe    One dolphin swipes the face/body of another  
     dolphin 
 

 Rostrum bop    One dolphin hits another with its rostrum 
 

 Rostrum joust    Dolphins dueling with rostrums 
 

 Pec to pec/head/genitals/flank/  One dolphins is rubbing pectoral fin to corresponding
 belly/fluke   body part of second dolphin  
 

 Pec body swim    One dolphin sustains contact with another with 
     pectoral fin touching mid body of other while slowly 
     swimming 
 

 Nursing     Infant receives milk from mother, mother or infant 
     initiates 
 

 Tail Bite     One dolphin bites another tail, usually in chase 
 

 Bite     One dolphin bites or rakes another 
 

 Passive Float    Dolphin floats passively while others nudge it or roll 
     it around 
 

 Contact Swim    One dolphin swims pectoral fin to body with another 
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 Group cluster    Two or more dolphins form a tight, within body 
     contact unit and begin to synchronize swimming, 
     breathing, and vocalizing 
 

 Rostrum push    One dolphin contacts or pushed another with  
     rostrum 

C. Display     Behaviors in which one dolphin directs a body 
      orientation toward another dolphin without 
      physical contact 

 Jaw snap    Dolphin opens and shuts jaw rapidly, directed 
     toward another dolphin 
 

 S-posture    Dolphin is arched so that rostrum is up, body is 
     down, and the flukes are up 
 

 Head to head    Dolphins take head to head position.  Can be in 
     motion or stationary position 
 

 Inverted head to head   One or more dolphins orient in a head to head 
     position, body posture is inverted 

 
 Open mouth    One or more dolphins open their mouth toward 

     another 
 

 Reunite     One dolphin rejoins another after a departure away 
 

 Pout     Dolphin hangs in relaxed arch at surface, facing 
     away from others 
 

 Group dash    Two or more dolphins accelerate rapidly underwater  
 

 Erratic swim    Dolphin is swimming through water erratically, 
     usually in circles and contained in small are 
 

D. Play 

 Group Tussle    Dolphins in general body tumble 

 

E. Aerial Behavior 

 Breach Side/Belly   Dolphin leaps out of the water and lands on side/belly 
 

 Tail slap     Dolphin hits surface of water with ventral  
     fluke 
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 Inverted tail slap    Dolphin hits surface of water with dorsal  
     fluke while inverted on surface or   
     underneath surface of water 
 

 Exit/Re-enter    Dolphin exits and reenters same spot  
     while being chased out of the water 

F. Vocalizations      

 Excitement vocalizations   Burst pulse vocalization with overlapping   
     signature whistle 

 
 Signature whistle    Frequency modulated whistle 

 
 Genital buzz    High repetition-rate clicks 

 
 Squawk     Broad band burst pulse vocalization 

 

B. Proximity during pursuit                                               Proximity of disciplinarian during chase or inverted 
chase   

 Near     Less than two adult body lengths 
 Far     More than two adult body lengths 

C. Other dolphins present during discipline Additional dolphins are present during discipline 
and may       or may not participate in the 
discipline behavior 
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Table 3 Discipline behavioral ethogram-Mutually exclusive behavioral events with 
modifiers 

Behavioral category  Behavior  Type of event recording/Behavioral Modifiers 
(Discpline) 
 
Pursuit   Chase/Inverted Chase  Beginning/end of chase recorded as events 

Proximity: Near/Far 
 Vocalizations used  
 Other dolphins present during 

  discipline 
  

 
Contact   Hold down   Beginning/end of chase recorded as events 
        Proximity: Near/Far 

 Vocalizations used  
 Other dolphins present during 

  discipline  
     

  
   Charge    Beginning/end of chase recorded as events  

 Proximity: Near/Far 
 Vocalizations used  
 Other dolphins present during 

  discipline 
     

   
   Tail slap    Occurrence recorded as single event 

 Vocalizations used/ Other dolphins
 present during discipline 

 
         
   Tail swipe   Occurrence recorded as single even/ 

 Vocalizations used/ Other dolphins 
  present during discipline 

 
 
    

Rostrum bop   Occurrence recorded as single event 
 Vocalizations used/ Other dolphins

 present during discipline 
 
Display   Head to head/Inverted head -head Beginning/end of chase recorded as  events 

Vocalizations used/Other dolphins 
present during discipline 

       
   Jaw snap   Occurrence recorded as single event 

Vocalizations used/ Other dolphins 
present during discipline 

 
   S-posture   Occurrence recorded as single event 

 Vocalizations used/ Other dolphins 
present during discipline 
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   Open mouth   Occurrence recorded as single event 

Vocalizations used/ Other dolphins 
present during discipline 

 
 
 
 
Behavioral Category Behavior    Type of event recording/Modifiers 
(Precursor/Outcome behaviors) 
 
Pursuit   Chase/Inv Chase   Beginning/end of chase recorded as events 

Vocalizations used 
 
Contact   Nursing    Occurrence recorded as a single event 

Vocalizations used 
   
   Rostrum Bop/Joust  Occurrence recorded as a single event 

Vocalizations used 
 
   Tail Bite    Occurrence recorded as a single event 

Vocalizations used 
 

Bite    Occurrence recorded as a single event 
Vocalizations used 

 
   Tail Slap   Occurrence recorded as a single event 

Vocalizations used 
 
   Passive Float   Occurrence recorded as a single event 

Vocalizations used 
 
   Rostrum Push   Occurrence recorded as a single event 

Vocalizations used 
 
Group Cluster   Occurrence recorded as a single event 

Vocalizations used 
 

Tail Swipe   Occurrence recorded as a single event 
Vocalizations used 

 
Contact Swim   Occurrence recorded as a single event 

Vocalizations used 
 

Pec to Body Swim  Occurrence recorded as a single event 
Vocalizations used 

 
Pec-Pec/Head/Flank/Belly/Genitals Occurrence recorded as a single event 

Vocalizations used 
 

Display   S-posture   Occurrence recorded as a single event 
Vocalizations used 
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Jaw Snap   Occurrence recorded as a single event 
Vocalizations used 

 
Open Mouth   Occurrence recorded as a single event 

Vocalizations used 
 

Head to Head/Inv Head to Head      Beginning/end of chase recorded as events 
Vocalizations used 

 
Erratic swim   Occurrence recorded as a single event 

Vocalizations used 
  
Reunite    Occurrence recorded as a single event 

Vocalizations used 
 

Pout    Occurrence recorded as a single event 
Vocalizations used 
 

Break    Occurrence recorded as a single event 
Vocalizations used 

 
Group Dash   Occurrence recorded as a single event 

Vocalizations used 
 

Play   Group Tossle   Occurrence recorded as a single event 
Vocalizations used 

 

 

Aerial Behavior  Breach Side/Belly  Occurrence recorded as a single event 
Vocalizations used 

 

   Tail Slap/Inv Tail Slap  Occurrence recorded as a single event 
Vocalizations used 

 

   Exit/Reenter   Occurrence recorded as a single event 
Vocalizations used 
 

   Half Slap   Occurrence recorded as a single event 
Vocalizations used 

 

 

 

 

 



51 
 

Table 4 Outcomes to disciplinary sequences 

Category Definition 

Outcome 1:  Behavior of receiver stays the same 

Outcome 2:  Behavior of the receiver stays the same 
but energy level increased or 
decreased* 

Outcome 3:  Behavior of the receiver changed with 
an increased energy state* 

Outcome 4:  Behavior of the receiver changed with a 
decreased energy state* 

Outcome 5: Disciplinarian performed more 
discipline 

Outcome 6:  Other (behavior of the receiver does not 
fall into previous category) 

*Discipline considered successful with this outcome 
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Table 5 Inter-rater reliability with Pearson's r correlation.  25% of videos used in 
analysis were included in tests for inter-rater reliability.  Variables tested between 
primary observer and second trained observer.  Values greater than 0.70 indicate a strong 
correlation. 

Variable r r2 

Type of Discipline 
Pursuit 1 1 
Display 1 1 
Contact 1 1 

Duration of Pursuit 0.97 0.93 

Successful Outcome 1 1 
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Table 6 Subjects involved in discipline.  Includes mother and alloparent disciplinarians, 
and receivers of discipline. 

Disciplinarians Two-Tone Speckled Mottled Fused 

Mothers 
Female N/A 0 7 4 
Males  N/A N/A N/A N/A 

Alloparents 
Female N/A 0 1 4 
Male N/A 4 0 3 

Unknown N/A 1 0 0 

Receivers 
Female 8 2 N/A N/A 
Male 12 1 N/A N/A 

Unknown 0 0 N/A N/A 
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Table 7 Comparison of mother and alloparent disciplinarians.  Results from Fisher exact 
test in which age class and parity were compared for significance.  Bold indicates a 
significant difference (p<0.05) 

Group N p 

Age Class 
Juvenile*Adult 24 0.04 

Speckled*Mottled*Fused 24 0.01 
Mottled*Speckled 16 0.004 

Mottled*Fused 19 0.06 
Fused*Speckled 16 0.24 

Parity 
Primiparous*Multiparous 16 1 

*-groups being compared 
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Table 8 Behaviors used in discipline.  Includes behavioral events from display, contact, 
and pursuit behavioral categories 

Behavior Frequency of Occurrence  

Pursuit 17 
Chase 6 

Inverted Case 11 
Display  4 

Open Mouth 3 
Tail Slap 1 
Contact 3 

Tail Swipe 2 
Hold Down 1 
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Table 9 Behaviors used in discipline.   Results from Fisher’s exact test in which the use 
of pursuit, contact, and display behavioral categories was tested for significance in terms 
of age class, sex, and parity of the disciplinarian. 

Disciplinarian  N p 

Mother*Alloparent 24 0.685 

Age Class (Adult*Juvenile) 24 0.776 

Sex (Male*Female) 23 1 

Parity 
(Primiparous*Multiparous) 16 0.728 

*-groups being compared 
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Table 10 Receivers of discipline.  Results of Fisher’s exact test in which age class and sex 
of receiver were compared for significance between mother and alloparent 
disciplinarians. 

Receivers N p 
Age Class (Two 
tone*Speckled) 23 0.596 

Sex (Male*Female) 23 1 

      

*-groups being compared 
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Table 11 Pursuit means.  Includes means and standard deviations for mothers, 
alloparents, and all subsets. 

Disciplinarians N Pursuit Mean (sec) SD 

All 17 10.01 6.19 
Mothers 8 7.27 4.6 

Alloparents 9 12.45 6.33 

Mothers only 
All 8 7.27 4.6 

Mottled 4 7.68 5.72 
Fused 4 6.85 4.03 

Multiparous 7 7.52 4.91 
Primiparous 1 5.23 NA 

Alloparents Only 
All 9 12.45 6.33 

Male 5 14.09 3.63 
Female 3 10.17 3.98 

Speckled 3 17.71 9.01 
Mottled 1 6.66 NA 
Fused 5 10.44 3.63 

Successful 8 7.14 4.48 

Unsuccessful 6 11.08 3.61 
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Table 12 Pursuit means statistical analysis.  Results from independent measures t test in 
which pursuit means were compared. 

Group N t df p 

All Pursuit 
Mothers*Alloparents 17 -1.84 15 0.08 

Mothers Only 
Mottled*Fused 8 0.237 6 0.82 

Multiparous*Primiparous 8 NA NA NA 

Alloparents Only 
Male*Female 8 0.622 6 0.56 

Juvenile*Adult 9 1.961 7 0.09 

Inverted Chase All 
Mothers*Alloparents 12 -1.05 10 0.32 

Inverted Chase Mothers 
Only 

Mottled*Fused 8 -0.57 6 0.59 
Multiparous*Primiparous 8 NA NA NA 

Successful*Unsuccessful 14 -1.76 12 0.1 
     *-groups being compared 
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Table 13 Inverted chase means.  Includes means and standard deviations for all 
disciplinarians and mothers only. 

Disciplinarians N Mean  SD 

All  12 8.31 4.2 
Mothers 8 7.8 4.43 

Alloparents 4 10.46 3.3 

Mothers Only  
All 8 7.8 4.43 

Fused 4 8.75 5.21 
Mottled 4 6.85 4.03 

Multiparous 6 8.08 5.13 

Primiparous 2 6.95 2.02 
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Table 14 Success in discipline.  Includes success rates of all encounters and subsets of 
mothers, alloparents, and behaviors used in discipline. 

Group N % Success 

All Discipline Sequences 24 54% 

All Disciplinarians  24 54% 

Mothers 13 62% 

Alloparents 11 45% 

All Disciplinarians 

Age Class 

Speckled  3 67% 

Mottled  7 43% 

Fused  14 64% 

Adults  12 57% 

Juveniles  2 67% 

Parity 

Primiparous  4 50% 

Multiparous  14 50% 

Sex 

Male  6 67% 

Female 18 60% 

Mothers Only  

Age Class 

Mottled  6 50% 

Fused  7 71% 

Parity 

Primiparous  3 67% 

Multiparous  10 60% 

Alloparents Only  

Age Class 

Speckled  3 67% 

Mottled 1 0% 

Fused  7 57% 

Adult  8 50% 

Juvenile 3 67% 

Parity 

Primiparous  1 0% 

Multiparous  4 33% 

Sex 

Male  6 67% 

Female  5 20% 
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Behavioral Categories 

Contact 3 67% 

Pursuit 17 59% 

Display 4 25% 
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Table 15 Disciplinarians success statistical analysis.   Results from Fisher exact test in 
which age class, sex, and parity were compared for significance. 

Group N p value 

All disciplinarians 
Mothers*Alloparents 24 0.682 

Age Class 
(Speckled*Mottled*Fused) 24 0.73 
Age Class (Juvenile*Adult) 25 1 

Parity (Primiparous*Multiparous) 18 1 
Sex (Male*Female) 24 0.65 

Mothers Only 
Age Class (Fused*Mottled) 13 0.59 

Parity (Primiparous*Multiparous) 13 1 

Alloparents Only  
Age Class 

(Speckled*Mottled*Fused) 11 1 
Age Class(Juvenile*Adult) 11 1 

Parity (Primiparous*Multiparous) 5 1 
Sex(Male*Female) 11 0.24 

Behaviors 
(Contact*Pursuit*Display) 24 0.45 

  
*-groups being compared 
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Table 16 Average duration of successful and unsuccessful pursuit behaviors. 

Outcome N Mean SD 

Successful 8 7.14 4.48 

Unsuccessful 6 11.08 3.61 
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Figure 1 Study site. Little Bahama Bank and Grand Bahama Island in the Bahamas 
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Figure 2 Disciplinary sequence. Analysis of disciplinary behavior with precursor and 
outcome behavior using behavioral events. 

 

             

 

I-----------I----------------------I-----------------------I--------------------------I--------------I 

 

 

 

 

 

 

 

 

 

 

 

 

 

-10 s +10 s 

Hold down by 
mother begins-
physical contact 

initiated 

Hold down by 
mother ends-

physical contact is 
broken 

Outcome behaviors Precursor behaviors Duration of 
disciplinary 

behavior to be 
measured 
manually 

Calf erratic 
swim 

Calf 
controlled 

swim 



67 
 

Figure 3 Description of disciplinarians. Age class and sex of mother and alloparent 
disciplinarians (N=22). 
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Figure 4 Descriptions of disciplinarians. Age class of reproductively active female 
disciplinarians (N=16). 
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Figure 5 Receivers of discipline. Subjects classified by sex and age class (N=23). 
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Figure 6 Mean duration of pursuit.  Includes mean duration of all pursuit (including 
chase and inverted chase) for mother and alloparent disciplinarians (n=17). 
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Figure 7 Mean duration of inverted chase.  Includes mean duration of inverted chase 
only for mother and alloparent disciplinarians (N=12). 
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Figure 8 Mean duration of inverted chase. Includes mean duration of inverted chase by 
mothers only broken down by age class-mottled vs. fused (N=8). 
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Figure 9 Mean duration pursuit behavior.  Includes mean duration of all pursuits with 
successful and unsuccessful outcomes (N=14).   
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