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Abstract

For most cetaceans the potential existence of culture is deduced from
temporal or spatial patterns in the wild. Transmission mechanisms
of information between conspecifics are usually observable only in
close-proximity situations in captivity. In the clear waters of the
Bahamas long-term underwater observations of two species, the
Atlantic spotted dolphin (Stenella frontalis) and bottlenose dolphin
(Tursiops truncatus), provide a unique opportunity to observe
transmission mechanisms of social learning within and between
these societies. Since 1985, 220 spotted and 200 bottlenose
dolphins have been individually identified and regularly observed
for five months every summer. Underwater video with hydrophone
input was used to document individuals, sounds, and associated beha-
vior. Many spotted dolphins are of known gender, relationships
(mother/calf, siblings), and association patterns.

Spotted dolphin society has qualities conducive to socially oriented
transmission mechanisms including (1) mixed age-class groups, (2)
multi-generation family groups, and (3) long-lives and extended
maturation periods. This suggests that there may be a variety of social
mechanisms available for the transmission of information between
dolphins. Vertical (mother/offspring), oblique (non-parental/juve-
nile), and horizontal (peer/peer) are potential directions of transmis-
sion. Transmission types of visual/kinesthetic behavior include (1)
contagion, (2) observational learning, (3) matched dependent lear-
ning, (4) social exposure/enhancement and (5) goal emulation.
Examples of foraging, courtship, play, and aggressive activity are given
to explore potential mechanisms available to dolphins in the wild.

* Florida Atlantic University, Biological sciences, USA.
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tions, we still lack the ability to observe the “process” or the “how”
of social learning in wild cetaceans. This paper offers a beginning
glimpse at a cetacean society underwater and a broad description
of the likely mechanisms at work and the social conditions neces-
sary for such transmissions.

To date, four species of cetacean, killer whales, bottlenose
dolphin, humpback whales, and sperm whales have been analyzed
for potential cultural traits (Rendell and Whitehead, 2001). In
addition, culture variants found in these species, or between
different species, are sympatric as animals with different variants
often interact. This suggests that these groups maintain their
own group-specific culture while being exposed to a wide range
of cultural behavior from other groups.

Cultural patterns in cetaceans have been derived and deduced
from spatial, temporal or social patterns of behavioral variations,
which are not determined by genetic, ecological, or individual
variation. Unfortunately, due to the lack of ability to observe animals
underwater for extended periods of time, there has been little
discussion on the transmission mechanisms, or type of learning
processes available, that underlie these patterns. Such processes
are normally derived from work with captive animals and in expe-
rimental settings. Definitions of culture and mechanisms of disse-
mination have been described by Whitehead and Rendell (2000).

In the Bahamas, a resident group of Atlantic spotted dolphins
have been behaviorally observed underwater since 1985. Life
history (Herzing, 1997), correlations with sound and behavior
(Herzing, 1996), and association patterns (Herzing and Brunnick,
1997) and interspecific interactions (Herzing and Johnson, 1997)
have been described. Because of the clarity of water and regular
access to 220 resident individuals, this field site provides a unique
opportunity to observe potential social learning mechanisms at
work in the wild. Spotted dolphin society has qualities conducive
to socially oriented transmission mechanisms including (1) mixed
age-class groups, (2) multi-generation family groups, and (3) long
lives and extended maturation periods. This suggests that there
may be a variety of social mechanisms available for the transmis-
sion of information between dolphins.

THEORETICAL BACKGROUND AND FRAMEWORK

As discussed by Rendell and Whitehead (2000), social lear-
ning processes need to encompass other types of learning beyond
teaching and imitation, which tend to be primate-centered requi-
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TRANSMISSION MECHANISMS

CONTAGION
A’s act stimulates act by B
Social influence EXPOSURE
B is influenced by by being with A, B is exposed to similar learning environs

A but does not SOCIAL SUPPORT
learn from A effect of A's presence influences B's motivation

MATCHED DEPENDENT LEARNING

act of A and B similar
S°

o
ﬁaﬂs

STIMULUS/LOCAL ENHANCEMENT
B orients to same as A
Social learning OBSERVATIONAL CONDITIONING
B learns some B learns behay. response to circumstance
part of the IMITATION
mimicry from A B learns from A some part of the form of a behavior
GOAL EMULATION
B learns from A the goal to pursue

Figure 1— Definitions of transmission mechanisms can be
divided into social influence factors and social learning factors,
as reviewed by Whiten and Ham (1992)

SOCIAL LEARNING: TRANSMISSION DIRECTIONS
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Figure 2 — Transmission directions for social information
are multidirectional, including vertical, horizontal,
and oblique. Note that transmission directions
can also be two-way, i.e. from calf to mother and vice versa




‘S[ewiue
SunoA paousLiadxaut Aq paprusues) aq Aetl UONBULIOJUT 31} JO JWOS
20UIS Pajsa} 10 d[qeIs 9q J0u Al Jet]) uoneuLIojul Jo Ariqissod aty
apnjout spadse aageSaN ‘sfenprarput jo jood a3re] e yons [im 4191008
93 y3noayy peaids pue adueyp pider jo Aipqissod oy} apnpout
UONBULIOJUL JO UOISSIWISURI} [BJUOZLIOY JO sjadse aAnisod
"(Poamess) spalqo syeuiuRU] pue (USY) SPWIUE [HO] [HIM SO0
JoiaeyRq sty “Aeyd sapnjout yorym S[[s [ewos 1oty Surdopasp swn
J191p} Jo yonuwi puads surydjop Suno “seiuaan( ut Jomeyaq Aejd SuLmp
UOISSIUISUR.L] [BJUOZLIOY UOTRIUIS-UIIIM 91 ST a[durexa auQ

surydjop
I[IudANL-I01ARYa(q Ae[d SuLmMp UOISSTUWISURI] [BJUOZLIOH

"Aa1d jo uonsadur pue arnyded ay) ul NJssaINS
SI J[ed 9y} uaym — uonemuea [eod (€) pue ‘wonoq Apues
9} woJj sy no aseyd 191ssunok ay) Surdpy Aq jjeo a sadel
-NOJUS IYOU Y} UM — FuIyora] (2) ‘ISyjout 9y} WoIj ysy ay3
Jo adeoss 10 Suryoed 9] SOAIISO J[BI A} UdYM — SUTHORIPUOD
[euoneAIasqo (1) 03 pasodxa oq Aew urydjop Sunok oy ‘Jres ay
sofe3ua A[2ANOR J9YOUI AN} DIYM UOTIBNIIS 2OV UL U —
‘J1ed a3 Aq SurSe1oj [NJssa0ons ST J[NSal jou Avul 10 Aewr Jey)
sjuauIaAOW Jojoul Jo — uoneyul apduis (€) pue ysy o3 unurod
pue SunUaLIO SI I9JOW Y] UIYM - JUIUWIIDUBYUD [BIO]/SN[NWNS
(2) ‘umo s31 uo saxofdxa Jed a3 J1 — JurwIes| 10119 pue [rex ()
saouaLIadxa Afenuajod jes oy, -eonorad ul J1 Se SISIoW Y} (Im
UOoIje101 PeaY S} SZIUOIYOUAS [[IM J[Bd 31} Sowil} Jy ‘uonelauad
pUNOS pue SJUIWIAOU I0JOUI SISYIOW 91} SUIAIDSGO IDJOUW )
MO[aq swIms ApaAlssed Jeo a1} uonenis anyon.LaN-UOU B U] —
"dnoig a1 10] sanidepeew 10 UONENIIS A} 10J IAIIBAIISUOD
00} 2.1 1B} SI01ARY2( pajepino jo Aifiqissod ay) apnpout syoadse
2AneSaN 98uryDd 0] MO[S Os[e st 2dA} SIY] JO UONRULIOJU] "Paseq
-90uaLIadxa pue ‘9ANBAIISUOD D[RS ‘PaIsa] A[[ensn ST Jetj} uonew
~I0JUL 9pPN[OUL UOLIAIIP UOISSIUSULT] [BONLIDA B JO S10adSe 2ANISO
PUES 313 JO N0 YsY WoHoq paLmq SuISSIp jo sISIsuod Jea & 4q pooj jo
juauramdoad e ydwane 181 oY) ‘Sewreyeq oY) ul JeIqey Yurqpues
MO[[BYS 31} JO 2SNEIAY "IIOW Y] YIM Sy S Jo 3sour spuads Jpeo
urydjop e aj] Jo seak 92y 351y oy uj “sared urydiop jres /eyow ut
juawpanooad pooj pue 3urderoy Sunmp si ajdurexs yons auQ

SIAJEBD pUE SIYOA - JUIUIDI
-ndoad pooy pue Fuideaoj SULINP UOISSTWISURI] [BIILIDA

SLINSTY

ATVININV NOLLINDOD 13 JID90TOHLH 061



TRANSMISSION MECHANISMS OF SOCIAL LEARNING IN DOLPHINS... 191

— In a non-interactive situation a group of younger juvenile
dolphins may be observing play behavior between an experienced
juvenile dolphin and its target play item, a local fish. The non-
interactive juveniles potentially experience (1) contagion — when
the excitement of activity is transmitted in the group through
movement and sound, (2) social support and motivation — when
it is socially desirable to get in the game, and (3) stimulus enhan-
cement — when the experienced juvenile dolphins target the object
and receive the attention of the non-interactive dolphins.

— In an interactive situation the experienced juvenile may expose
the others to (1) observational conditioning — when the juvenile
playing with the fish shows the others the contingencies neces-
sary for successful play, (2) goal emulation — when the expe-
rienced juvenile incites the others to target a fish, and (3) simple
imitation — when the other juveniles practice their motor or
acoustic moves on the fish target.

Oblique transmission during courtship and mating —
Presence of a calf

One example is during courtship and mating behavior in the
presence of a calf. Dolphin societies are considered very social/
sexual. Into the second year of the calf’s life, the mother is actively
courted by male coalitions. At a young age before sexual maturity,
juvenile dolphins also begin practicing the motor movements of
courtship behavior and mating with their peers. Positive aspects of
oblique transmission of information include the possibility that
information is experience-based from a large pool of individuals
in the society including adults. Rapid changes through the society
are also possible. Negative aspects include the possibility that
information is not stable and may be maladaptive to the group.
— In a non-interactive situation a calf that is present with its
mother while she is being chased, courted, and mated with male
dolphins, may be passively exposed to (1) exposure — when the
calf hears and sees the behavior of the males towards its mother,
(2) stimulus or local enhancement — when the male dolphins
orient to and chase the mother, and (3) observational conditio-
ning — when the inexperienced calf is able to see and hear
successful mating and courtship motor movements, sounds, and
reactions of its mother to these signals.

— In an interactive situation the calf may be exposed to juvenile
mating behavior and begin to participate. In this case it is
exposed to (1) social support — when there is high motivation to
play and interact with the other juveniles, (2) simple imitation —
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