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Abstract

Wild and captive epimeletic care has been reported
worldwide in many different species of cetaceans.
Epimeletic care can be described as nurturant or
succorant in nature. While adoption can be con-
sidered an example of nurturant behavior, to date
there have been no reported cases of permanent
adoption among wild cetaceans. During routine
photo-identification surveys, an adult female bot-
tlenose dolphin (Tursiops truncatus) was found in
the presence of a young calf that was not her own.
This mother-calf-like relationship lasted nearly
2 y until the death of the allomother. This paper
documents a novel case of free-ranging bottlenose
dolphin adoption that occurred in the Indian River
Lagoon, Florida.
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Introduction

Epimeletic behavior involves the giving of care
or attention to another and can be described as
nurturant (care-giving behavior directed towards
young) or succorant (supportive, care-giving
behavior by an adult in response to distress of
another adult) (Caldwell & Caldwell, 1966;
Riedman, 1982). Nurturant behavior has been
documented in a variety of species such as sperm
whales (Physeter macrocephalus), killer whales
(Orcinus orca), and common dolphins (Delphinus
sp.) (Caldwell & Caldwell, 1966; Riedman, 1982).
This behavior has also been described frequently
in bottlenose dolphins (Tursiops truncatus), both
in the wild and in captivity, particularly in cases

of calf death where the cow and or a conspecific
carries or “stands by” the deceased offspring
(Cockcroft & Sauer, 1990; Connor & Smolker,
1990; Harzen & dos Santos, 1992; Fertl & Schiro,
1994; Mann & Barnett, 1999). Allomaternal care
is the interaction between infants and non-moth-
ers (Mann & Smuts, 1998) and can be extended
to include actual adoption of another individual’s
young (Riedman, 1982). This adoptive behavior
can be considered an extreme example of nurturant
behavior.

Adoption, as both a trained and spontaneous
behavior, has been documented in captive dol-
phins (McBride & Kritzler, 1951; Smolders, 1988;
Kastelein et al., 1990; Ridgway et al., 1995).
Possible adoption in wild cetaceans has been sug-
gested, but the observations were only sustained
for < 1 d (Karczmarski et al., 1997; Simard &
Gowans, 2004). An unsuccessful case (< 20 d)
of short-term free-ranging marine mammal adop-
tion has been reported in sea otters (Enhydra
lutris) (Staedler & Riedman, 1989), and a 1-mo
account exists for polar bears (Ursus maritimus)
(Atkinson et al., 1996). The Indian River Lagoon
(IRL), Florida population is comprised of long-
term, multigenerational, resident communities
(Howells et al., 2008; Mazzoil et al., 2008b).This
paper describes the permanent adoption of a free-
ranging calf in the IRL that lasted nearly 2 y with-
out any known apparent benefit to the allomother.
This is the first reported case of adoption occur-
ring in the IRL or in a wild dolphin population.

Materials and Methods

The Indian River Lagoon system extends 250 km,
north to south, covering one third of Florida’s east
coast. The IRL ecosystem was divided into six
segments based on hydrodynamics and geographic
features for purposes of characterization and
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Figure 1. Study area—The Indian River Lagoon broken
into six segments, subdivided based on hydrodynamics and
geographic features

management (Woodward-Clyde Consultants,
1994; Mazzoil et al., 2008b) (Figure 1).

Data were collected in a primary study area
(Mazzoil et al., 2005) and during routine, monthly
photo-identification surveys of the entire IRL
(Mazzoil et al., 2008b) using a Canon EOS 1D
Mark II digital camera system with a 100- to
400-mm lens, aboard 6- to 8-m outboard motor-
ized vessels. Environmental and behavioral data
were collected for each dolphin encounter using
methods described by Urian & Wells (1996).
Photo-identification analyses were conducted as
described by Mazzoil et al. (2004).

Mother-calf pairs were assigned when dolphin
calves measuring < 75% of the total length of a
presumed cow were observed by one of three con-
ditions: (1) as a pair with no other dolphins pres-
ent, (2) in a group where all accompanying dol-
phins were confirmed males (from capture/release
studies) and/or were accompanied by previously
identified cows with their associated calves in
attendance, or (3) together in three sequential

sightings when seen in a group of dolphins of
unknown gender.

Results

Using photo-identification records from 1996 to
2006, over 200 mother-calf pairs were identified
in the IRL (Howells et al., 2008). In one case, a
female dolphin (CLIF) was first observed in the
IRL on 19 September 2001 with a young calf
(c1CLIF). She reared this calf for approximately
2 y until he was found dead on 8 May 2003,
entangled in recreational fishing gear (HBOI-
0310). On 7 July 2003, a Florida Fish and Wildlife
Conservation officer reported a dolphin pushing a
severely decomposed calf. CLIF and a dead new-
born calf (c2CLIF), < 1 wk of age, were identified
from photographs obtained from the Southeast
Regional Stranding Network (EAI-0305). The
following week, on 14 July 2003, CLIF was cap-
tured and released as part of a Bottlenose Dolphin
Health and Risk Assessment Project (Fair et al.,
2006). She had engorged mammary glands, an
indication of recent lactation, further supporting
her identity as the mother of the dead newborn.
Over the next 18 mo, CLIF was observed and
photographed 17 times without a calf through 28
December 2005. One month later, on 24 January
20006, she was observed with a calf (DANE) that
was < 75% of her size, in echelon position, that
appeared to be < 1 y of age. This calf did not have
fetal folds and did not portray any other character-
istics of a newborn calf. Furthermore, this calf had
not been sighted with another previously identi-
fied female dolphin in the IRL. An adult female
dolphin was found severely decomposed on 5
December 2005 (HBOI-0518) and was presumed
to be the most likely candidate as the biological
mother of DANE. After the initial sighting of
CLIF and DANE, the relationship was sustained
for 22 mo. They were observed during 11 sequen-
tial sightings (Figure 2) until CLIF’s death on 18
November 2007 from a penetrating stingray barb
to the heart (HBOI-0711). DANE has not been
seen since her death. For the duration of this time,
neither CLIF nor the adopted calf was seen with-
out the presence of the other. Thus, the assump-
tion is made that CLIF adopted the young calf and
provided it with the utmost nurturant care.

Discussion

CLIF was a multiparous, reproductive female first
observed in 2001. DANE, swimming in echelon
with her in January 2006, was too large to be a new-
born and did not exhibit any of the characteristics
of newborns such as size, coloration, presence
of fetal folds, or “popping” out of the water to
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Figure 2. Joint sighting history of CLIF and DANE

breathe (Mann & Smuts, 1999; Mann et al., 2000;
Whitehead & Mann, 2000). CLIF provided care
to the presumed orphaned calf for nearly 2 y, and
a necropsy revealed that she had a first trimester
fetus in utero at the time of her death. This depen-
dency period is similar to those reported in the
IRL, where females become pregnant during the
second year of calf rearing (Howells et al., 2008).

Dolphins in the IRL maintain relatively stable,
small, home ranges (Mazzoil et al., 2008b). CLIF
primarily inhabited the southern Indian River
(segment 4), where she was observed in 36 of 39
(92%) sightings. The presumed mother of DANE
(ZODI) was recovered dead within this same seg-
ment. ZODI was first identified in 2001 and was
primarily seen in segment 3 (43%), with four
sightings each in segments 2 and 4 (28.5%). Due
to advanced decomposition, it was not possible to
obtain samples (e.g., milk) or make a positive iden-
tification. Skin and teeth were collected for future
kinship and age determinations. ZODI was last
observed in “emaciated” body condition (Mazzoil
et al., 2008a) on 10 August 2005. Although ZODI
and CLIF were never seen together, they both

utilized segment 4. Further, her first calf, ARIE,
dispersed in May of 2004, making the birth of
another calf likely during the interim. During the
4-mo lapse in sighting history of ZODI and her
presumed death, surveys did not extend beyond
segment 3. Therefore, it is feasible that DANE
was never seen with its biological mother prior
to being adopted by CLIF. During this time, two
other previously identified, multiparous females,
WTIP (HBOI-0513) and DING (HBOI-0514),
were recovered dead within segments 2, 3, and 4.
Each cow had been sighted just prior to its death
in the presence of their older calves. Their esti-
mated ages were 3 y and 4 y, respectively. These
two calves were sufficiently marked and were
later seen following the deaths of their mothers.
All other calves of known females were accounted
for within the three segments. As an interesting
side note, DING’s calf was seen the day after her
mother’s death swimming with CLIF in a large
group of cows and calves. There is a slight chance
that CLIF had recently lost a newborn prior to
adopting DANE and was still prepared to provide
parental care behaviorally and psychologically
(Riedman, 1982), making this chance event more
probable. However, it is also possible, although
unlikely, that CLIF stole the calf from another
female, or that the calf simply became lost and
never reunited with its biological mother.

Due to the turbid nature of the water in the IRL,
it was not possible to visually confirm if CLIF
provided nutritional support by lactation and nurs-
ing. However, during CLIF’s necropsy, 5 ml of
milk was collected which suggests nursing live
young. Suckling suppression of estrus does occur,
yet there is a minimum stimulus threshold that
must be maintained for a female not to go back
into estrus (Robeck et al., 2001). Once below this
threshold stimulus, a dolphin can return to estrus.
It is believed that CLIF was still providing some
nutrition to DANE through lactation, but the fre-
quency of suckling dropped below the minimal
threshold, enabling CLIF to become pregnant
again. Spontaneous lactation has been described in
adoptive situations while in captivity (Smolders,
1988; Ridgway et al., 1995; Gaspar et al., 2000).
However, captive lactation is offset by food avail-
ability (Packer et al., 1992; Gaspar et al., 2000), so
there is little to no cost to the allomother. It is pos-
sible, given its small size, that CLIF’s adoptive calf
was not yet surviving entirely on solid food. Wild
dolphin calves begin to practice hunting as early
as 3-wks-old, and they begin catching small fish
between 4 to 6 mo of age (Mann, 1997). In con-
trast, captive dolphins begin accepting fish between
6 to 12 mo (Caldwell & Caldwell, 1972; Cockcroft
& Ross, 1990; Mann, 1997). In Sarasota, Florida,
dolphins have been found still lactating with calves
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asold as 4.5 y (Wells, 1991). While dolphins begin
ingesting fish prior to 1 y, nutrition in the young
continues to be augmented by nursing up to 3 to 6
y of age (Wells, 1986; Mann, 1997).

One of the benefits to raising adopted young
may be inclusive fitness if there is a high degree
of kinship between the allo- or foster parent and
the fostered young (Riedman, 1982). In addition
to energy expended on lactation, CLIF’s maternal
fitness may have been further compromised as her
own estrus was likely suppressed for a period of
time while providing care and protection to DANE.
If there was indeed a degree of kinship, then caring
for this calf could have contributed to the over-
all fitness of CLIF and the presumed dependent
orphan. At least two orphaned IRL calves, ages
14 and 15 mo, respectively, were not adopted by
other dolphins and did not survive abandonment
beyond 3 wks (Mazzoil et al., 2008a).

Another benefit of adoption is increased paren-
tal experience (Riedman, 1982). Rearing an unre-
lated calf may have increased the parenting skills
of CLIF as she was known to have birthed at least
two previous calves that did not survive to disper-
sal. An understanding of relatedness would help
determine the potential fitness sacrifices made by
CLIF to raise a calf that was not her own. A com-
parison of mitochondrial DNA could be used to
determine the relationship between CLIF and the
presumed dead mother, adding insight as to the
costs and benefits of raising this adopted calf.

Although nurturant and succorant behavior has
been reported over a wide range of cetacean spe-
cies, the adult female-calf relationship described
here, to the best of our knowledge, represents the
first case of long-term offspring adoption in free-
ranging bottlenose dolphins.
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