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Abstract
Interspecific interactions among cetaceans are diverse and have been reported on numerous occasions. However, interspecific alloparental care (an adult
exhibiting nurturant behavior towards a non-descendant young of a different species) is rarely documented. Here, we describe multiple calf-directed
interspecific associations, including one apparent instance of prolonged interspecific alloparental care, along the southern coast of Portugal. This
behavior was directed by adult common bottlenose dolphins (Tursiops truncatus) towards six common dolphin (Delphinus delphis) calves and one striped
dolphin (Stenella coeruleoalba) calf. Out of these calves five were classified as neonates. Observations occurred during both dedicated and opportunistic
boat-based surveys. In total, 14 sightings were documented between 2016 and 2025. In 13 of these sightings, the heterospecific calf was observed
swimming in echelon position alongside an adult bottlenose dolphin, and antagonistic behaviors by adult bottlenose dolphins towards the calves were
observed during three encounters. Photo-identification confirmed the involvement of 94 adult bottlenose dolphins throughout all encounters, with the
recurring presence of 39 individuals (41.5%). Three observations revealed a consistent pairing between one adult bottlenose dolphin and a common
dolphin neonate, which persisted for nearly one month in 2024, with no other adult swimming with a heterospecific calf more than once. Although the
exact reasons behind these interactions remain unclear, this study provides a unique insight into the social dynamics between different cetacean species,
spanning from antagonistic to seemingly care-giving behavior. Moreover, it documents the first instance of prolonged interspecific alloparental care
among cetaceans along the coast of mainland Portugal.

Introduction
Interspecific interactions are common among a wide range of cetacean species (Herzing and Johnson 1997; Frantzis and Herzing 2002; Cotter et al. 2012;
Methion and Lopez 2021), encompassing behaviors that range from antagonistic to affiliative (Jefferson et al. 1991; Acevedo-Gutierrez et al. 2005; Melillo
et al. 2009). Interspecific antagonistic behaviors often stem from competition for prey, play or practice fighting, feeding interference, or sexual frustration
(Ross and Wilson 1996). In contrast, positive or affiliative interspecific behavior brings antipredator, hydrodynamic, foraging, and non-aggressive social
advantages within the mixed-species groups (Herzing and Johnson 1997; Stensland et al. 2003; Wang et al. 2013; Visona-Kelly and Barrett-Lennard 2025).
A notable interspecific behavior among cetaceans is interspecific alloparental care, which involves an adult exhibiting nurturant behavior towards a non-
descendant young of a different species (Woodroffe and Vincent 1994).

Alloparental care is an apparent altruistic behavior in which a recipient benefits from the care received at the expense of an individual other than the
biological parent, defined as the alloparent (Riedman 1982). However, despite the energetic investment, it is assumed that alloparental care in mammals
may also bring selective advantages for the alloparent. These advantages include increased parental experience in particular for younger individuals, and
reciprocal altruism (Riedman 1982; Mrusczok et al. 2023). However, alloparental care, and especially interspecific alloparental care, is rarely reported
among cetaceans with only a few cases known.

Documented cases of interspecific alloparental care among cetaceans involve Pacific white-sided dolphins (Aethalodelphis obliquidens) interacting with a
harbor porpoise (Phocoena phocoena) neonate (Baird 1998), Atlantic white-sided dolphins (Leucopleurus acutus) associating with an immature long-finned
pilot whale (Globicephala melas) over multiple years (Baraff and Asmutis-Silva 1998), killer whales (Orcinus orca) with neonate long-finned pilot whales
swimming in echelon position (Mrusczok et al. 2023; Baumgartner et al. 2025), adult Atlantic spotted dolphins (Stenella frontalis) exhibiting care towards a
common bottlenose dolphin (Tursiops truncatus) calf (Herzing and Johnson 1997), and a group of Indo-Pacific bottlenose dolphins (Tursiops aduncus)
traveling with an Indo-Pacific humpback dolphin (Sousa chinensis) calf (Stensland et al. 2003). Additionally, multiple cases of adult Indo-Pacific humpback
dolphins having interspecific associations have been reported, including interactions with a common bottlenose dolphin calf (Karczmarski et al. 1997), an
Irrawaddy dolphin (Orcaella brevirostris) calf (Kamaruzzan and Jaaman 2013), and a finless porpoise (Neophocaena phocaenoides sunameri) calf (Wang et
al. 2013). A different case describes an Indian Ocean humpback dolphin (Sousa plumbea) adult female swimming with two different heterospecific calves
during different events, in which she was first seen with her biological offspring and an Indo-Pacific bottlenose dolphin calf and later her biological
offspring and a common dolphin (Delphinus delphis) neonate (Conry et al. 2022).

Another species that has previously been observed engaging in interspecific alloparental care is the common bottlenose dolphin (Carzon et al. 2019;
Ramos et al. 2024). In Carzon et al. (2019), an adult female common bottlenose dolphin was seen with a melon-headed whale (Peponocephala electra)
neonate while also caring for her biological offspring. Although the conspecific offspring disappeared after 1.5 years, the association with the melon-
headed whale calf persisted for four years before this calf live-stranded (Carzon et al. 2019). In Ramos et al. (2024), seven different cases of interactions
between bottlenose dolphins and Antillean manatees (Trichechus manatus manatus) in the wild are described. Here, both affiliative interactions including
swimming in echelon position by the calf and antagonistic behavior including harassment and ramming were observed in addition to one observation of a
separation event of a manatee calf from its mother by bottlenose dolphins (Ramos et al. 2024). Together, these cases show the variability of interspecific
interactions involving adult bottlenose dolphins, pointing to a behavioral complexity that remains poorly understood.

In the Algarve, southern Portugal, the common bottlenose dolphin is one of the most frequently observed dolphin species together with the common
dolphin (Castro 2010; Morais et al. 2021; Silva et al. 2024). Common bottlenose dolphin groups in this region typically range from 1 to 55 individuals with
an average group size of 13 individuals, and all T. truncatus age classes (adult, juvenile, calf, neonate) are observed (Vizeu-Pinheiro et al. 2025). A recent
SCANS-IV survey resulted in an estimated abundance of 1431 (CV = 0.839) T. truncatus in this region (Gilles et al. 2023), however there is still very little
known about their behavior and social structure.

In this study, we describe multiple instances of calf-directed interspecific interactions by adult common bottlenose dolphins (hereafter “bottlenose
dolphin”) towards common dolphin and striped dolphin (Stenella coeruleoalba) calves along the southern coast of Portugal.
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Materials and methods
Data collection took place between 2016 and 2025 along the southern coast of Portugal, between Sagres (37°1.35′N, 8°59.81′W) and Olhão (37°1.56′N,
7°50.54′W; Fig. 1). Data were collected during dedicated boat-based surveys aboard a research vessel, a 6.7m long rigid hull inflatable boat (RHIB)
powered by a single outboard engine, and aboard platforms of opportunity - dolphin watching vessels. All marine mammal sightings were documented
through direct observation, recording behavior, group size and social structure. Whenever possible, photo-identification images were collected using DSLR
and mirrorless cameras paired with telephoto lenses. Subsequently, all encounters of calf-directed interspecific interactions by adult common bottlenose
dolphins were examined and it was determined whether the calves involved could be categorized as a calf or neonate based on their size and the
presence of fetal folds (Neumann and Orams 2005; Castro et al. 2020). Bottlenose dolphins were identified with photo-identification and resightings were
confirmed only when a clear match could be made. Given the infrequency of calf-directed interspecific interactions, calves or neonates were considered
likely to be the same individual when they exhibited distinctive coloration patterns, consistent body size, and were accompanied by recurring bottlenose
dolphins within the mixed-species groups.

Figure SEQ Figure \* ARABIC 1. Echelon swimming of a heterospecific calf next to a bottlenose dolphin adult: (A) A common dolphin neonate on 18 July,
2024. (B) A striped dolphin calf on 18 July, 2024. (Photos courtesy of AIMM – Associação para a Investigação do Meio Marinho)

Results
In total, 14 instances of interspecific interactions directed by common bottlenose dolphins towards six common dolphin calves and one striped dolphin
calf were observed (Table 1; Fig. 1). Five of these calves were considered neonates (71.4%). In 13 of these sightings, the heterospecific calf was
swimming in echelon position alongside an adult bottlenose dolphin (Fig. 2). Additionally, antagonistic behavior was observed in three sightings, including
one sighting in which the separation of a common dolphin neonate from its presumed mother by bottlenose dolphins was observed. Across all encounters
in which interspecific interaction occurred, 94 adult bottlenose dolphins were identified through photo-identification, with 39 (41.5%) of these adults
recurring in at least two, and up to five separate sightings. All 14 sightings included re-sighted individuals. Additionally, three sightings over 29 days in
2024 included a consistent pairing (more than one day) between one adult bottlenose dolphin and a common dolphin neonate, with no other adult
bottlenose dolphin accompanying a heterospecific calf more than once. Moreover, the adult of this consistent pairing was observed swimming with a
different heterospecific calf in 2025. In nine sightings (64.3%) bottlenose dolphin calves and/or neonates were recorded.
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Table 1
Overview of all recorded bottlenose dolphin sightings including interspecific calf association events between 2016 and 2025

Sighting
nr.

Date Interspecific
calf species

Interspecific
calf ID and
age class

Nr. of
photo-
identified
bottlenose
dolphins

Nr. of re-
sighted
bottlenose
dolphins

Bottlenose
dolphin
calves
present

Echelon-
swimming of
heterospecific
calf

Aggression
towards
heterospecific
calf

Consistent
interspecific
pairing

1 17/09/2016 Delphinus
delphis

01_calf 13 1 NA Yes No No

2 25/07/2020 Delphinus
delphis

02_neonate 2 2 NA No Yes No

3 29/07/2020 Delphinus
delphis

02_neonate 7 4 NA Yes No No

4 30/07/2023 Delphinus
delphis

03_neonate 10 8 No Yes Yes No

5 04/08/2023 Delphinus
delphis

03_neonate 11 6 Yes Yes No No

6 18/07/2024 Delphinus
delphis

05_neonate 8 7 Yes Yes No Yes

7 18/07/2024 Stenella
coeruleoalba

04_calf 10 8 No Yes No No

8 19/07/2024 Delphinus
delphis

05_neonate 15 12 Yes Yes No Yes

9 15/08/2024 Delphinus
delphis

05_neonate 17 10 Yes Yes Yes No

10 15/08/2024 Delphinus
delphis

05_neonate 10 8 Yes Yes No Yes

11 16/08/2024 Delphinus
delphis

05_neonate 18 8 Yes Yes No No

12 09/07/2025 Delphinus
delphis

06_neonate 28 10 Yes Yes No No

13 09/07/2025 Delphinus
delphis

06_neonate 12 8 Yes Yes No No

14 31/07/2025 Delphinus
delphis

07_neonate 11 5 No Yes No No

The first observation of a heterospecific mother-calf pair occurred on September 17, 2016 while aboard a platform of opportunity. Here, a common dolphin
calf was seen swimming in echelon position beside an adult bottlenose dolphin in a group of 13 identified bottlenose dolphins. This heterospecific pair
was not resighted in future interspecific encounters, although one adult present in this group was resighted in two subsequent events (July 25, 2020 and
July 29, 2020).

The next mixed-species sightings occurred in 2020 during two different dolphin-watching tours. On July 25, 2020, a common dolphin neonate was
separated from its presumed mother and group by a group of six to eight bottlenose dolphins, including two photo-identified individuals. Here, the
bottlenose dolphins porpoised rapidly towards the common dolphins. After a few minutes, both groups diverged in opposite directions, but the bottlenose
dolphins continued to chase a lone common dolphin neonate. While the presumed mother of the neonate initially remained close to it during the pursuit,
she eventually left the area, leaving the common dolphin neonate with the bottlenose dolphins. Then, one bottlenose dolphin flanked the neonate, while
two or three others aggressively pursued and rammed the neonate. The neonate did not accompany any adult bottlenose dolphin during this sighting. Four
days later, on July 29, 2020, two of the bottlenose dolphins involved on July 25, 2020 were again sighted with the common dolphin neonate. In this group
of seven identified bottlenose dolphins, the neonate was now swimming in echelon position together with an adult that was not previously observed and
no antagonistic behavior occurred. Although the neonate appeared calm, it seemingly attempted to escape from the adult on two occasions. Two adults in
this group, including the adult in the heterospecific pair, were later seen during the first mixed-species sighting in 2023, though none were seen
accompanying a heterospecific calf in this subsequent event. This common dolphin neonate was not seen again.

On July 30, 2023, a group of 15 to 20 bottlenose dolphins, including 10 individuals identified through photo-identification, was observed aggressively
interacting with a common dolphin neonate during a dedicated survey (Fig. 3). This behavior involved pushing and tossing the neonate out of the water on
multiple occasions, and was mainly instigated by one adult bottlenose dolphin not seen in other mixed-species events. Additionally, the heterospecific
neonate was observed in echelon position next to this one adult bottlenose dolphin on occasion. Five days later, on August 4, 2023, a group of 11
bottlenose dolphins including four adults that were present in the previous sighting were found while aboard a platform of opportunity. Here, the same
common dolphin neonate was observed traveling in echelon position beside a bottlenose dolphin adult not seen in other mixed-species sightings. No
antagonistic behavior was observed during this sighting, however this sighting notes the last time this heterospecific neonate was seen.
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The next series of sightings with interspecific associations occurred in 2024. On July 18, 2024, during a dedicated survey, a group of seven photo-
identified adult bottlenose dolphins with conspecific calves was seen swimming with a common dolphin neonate. This neonate frequently swam in
echelon position with one adult. No antagonistic behavior was seen during this sighting, yet the neonate was occasionally left alone at the surface during
foraging dives by the bottlenose dolphins. One adult in this sighting was seen during both mixed-species sightings in 2023, while the adult of the
heterospecific pair was not observed previously.

On the same day during a dolphin-watching tour, we encountered a different group of 11 to 15 bottlenose dolphins, with ten photo-identified individuals.
Here, a striped dolphin calf was seen swimming in echelon position next to a bottlenose dolphin adult, with no signs of aggression during the sighting.
One adult in this group was seen in both mixed-species events of 2023. The adult of the heterospecific pair was not seen in previous mixed-species
events.

The next day, on July 19, 2024, our team encountered a group of 15 photo-identified bottlenose dolphins aboard a platform of opportunity. Ten of these
individuals were seen in past mixed-species events, of which seven (including one calf) were seen during the previous day and three in 2023. The common
dolphin neonate accompanied the same adult as the previous day in echelon position, indicating the possibility of a long-term association by this
heterospecific pair (Fig. 4a). Again, the neonate was seen left alone at the surface during longer dives by the bottlenose dolphins, but no antagonistic
behavior was observed.

On August 15, 2024 (27 days later), a group of about 25 to 30 bottlenose dolphins with 14 adults and three conspecific calves confirmed through photo-
identification were observed during a dedicated survey. Six of the adults and two of the calves were seen in past calf-snatching events, including five
adults and both conspecific calves present during the previous sighting on July 19, 2024. However, the adult accompanying the heterospecific neonate in
the other 2024 sightings was not seen, instead the neonate accompanied another adult with a conspecific calf that was present in previous sightings with
this neonate. During this sighting, our team observed antagonistic behaviors including ramming and tossing of the neonate, combined with the bottlenose
dolphins swimming erratically and tail slapping. Ten minutes after this sighting ended, our team found the same group of dolphins during an opportunistic
survey where aggressive behavior ceased and part of the group seemed to have dispersed from the main group. Here, the neonate was again seen with
the bottlenose adult it was accompanying on July 18 and 19 2024, confirming the long-term association of this heterospecific pair (Fig. 4b).

Figure 4 The long-term association of a common dolphin neonate and a bottlenose dolphin adult in 2024: (a) The heterospecific pair on July 18, 2024. (b)
The heterospecific pair on August 15, 2024

The last sighting with an interspecific association of 2024 took place on August 16, 2024, where 18 photo-identified bottlenose dolphins (12 adults and six
conspecific calves) were seen with the same common dolphin neonate as in the previous sightings of 2024. Here, the neonate was accompanying another
adult with a conspecific calf, with the adult of the long-term pair missing from the group. In total, seven adult bottlenose dolphins and three conspecific
calves encountered in past mixed-species events in 2023 and 2024, including the other adult accompanying this heterospecific neonate on August 15,
2024 were identified. No antagonistic behaviors were displayed towards the neonate during this sighting, however this sighting marks the last observation
of a heterospecific calf-snatching event in 2024.

In 2025, there were three sightings with a heterospecific calf. The first two sightings occurred on July 9, 2025, where during a dedicated survey a group of
24 identified adults with three conspecific calves and one conspecific neonate was observed with a common dolphin neonate. This neonate was
swimming in echelon position next to an adult bottlenose dolphin previously sighted in the group with the striped dolphin calf in 2024. Additionally, three
other bottlenose dolphins (two adults and one calf) that were observed in 2024, including the adult previously paired with the striped dolphin calf were
present in this sighting but not observed swimming with this neonate. Four hours later, aboard a platform of opportunity the team found part of this group,
now only consisting of ten adults and two conspecific calves that were also present in the earlier sighting. Here, the common dolphin neonate was still
observed associating with the same adult as earlier in the day, but was also seen accompanying another adult or sometimes swimming alone. No
aggression was observed during both sightings.

On July 31, 2025, our team had the last sighting with an interspecific association of 2025 involving 11 identified adults and a new common dolphin
neonate. Five of these adults were present in a total of five past events in 2023 and 2024, including the adult involved in the long-term association in 2024.
This adult also swam in echelon position with this heterospecific neonate, however the neonate was also accompanying a different adult and occasionally
swam alone. Again, no aggression was observed during this sighting, however through personal communication our team received footage of aggression
by bottlenose dolphins towards this neonate from the day before this sighting, including tossing the neonate in the air.

Discussion
Considering these and previously reported cases of interspecific associations are sporadic observations, it remains unclear what drives these interactions.
It has been reported that inexperienced bottlenose dolphin females lead unrelated conspecific calves away from their biological mother by taking
advantage of the following-response in young calves, making the infant more prone to following unrelated individuals (Mann and Smuts 1998). In a
previously reported case of calf-directed interspecific associations by Ramos et al. (2024), bottlenose dolphins initiated interactions with heterospecific
calves and violently separated the calf from its biological mother by harassing the pair and swimming in between them, similar to what we observed on
June 25, 2020. However, it is unsure whether all heterospecific calves were actively acquired in a similar way or if the involved bottlenose dolphins
opportunistically encountered unaccompanied calves which were accidentally separated from their conspecific group.
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Despite the mostly unknown origin of these interspecific associations, in the majority of our sightings the calves were observed swimming in echelon
position. When an infant is in echelon position, it needs to make less tail fluke movements compared to a solitary swimming infant, as the draft alongside
the adult creates a hydrodynamic advantage (Weihs 2004; Noren et al. 2008). The swimming speed of the adult in these cases decreases, implying that
the maternal swim performance worsens in echelon position and the swimming effort increases (Noren 2008). Considering this energetic investment of
the adults in the heterospecific pairs, the reported cases that include echelon swimming by the heterospecific calf could be considered as a form of
interspecific alloparental care.

While nursing has not been observed in any of our sightings, the long-term association over a four-week period of the heterospecific pair in 2024 holds the
possibility that this was an adoption event of the common dolphin neonate by the bottlenose dolphin. Research on the dynamics of common dolphin
mother-calf pairs shows this species has a suckling rate of 0.33 suckling attempts per minute (Castro et al. 2024). This rate indicates the low chances of
survival for this particular common dolphin neonate without nourishment for an extended period of time. Additionally, the apparent body condition of this
neonate did not worsen during the four-week period (Fig. 4). While it is unsure if the adult of the heterospecific pair was lactating and therefore actually
adopted the neonate, the observed presence of conspecific mother-calf pairs in the group and the observed echelon swimming of the heterospecific
neonate with two of these mothers presents the possibility that the neonate had access to nutrition.

Interspecific alloparental caring behaviors have multiple proposed explanations. One suggestion is that this behavior is a form of displaced epimeletic
behavior, during which care-giving behavior is displayed towards other adults or infants (Caldwell and Caldwell 1966; Baird 1998). The display of
allomaternal care towards a heterospecific calf could positively influence the future reproductive success of adults in the heterospecific pair as the
individual can practice their maternal skills (Baird 1998; Roulin 2002). Two of the adults that formed a heterospecific pair were females, as evidenced by
the presence of their own calves. Thus, they may have practiced their maternal skills, or were already more prone to swim alongside the heterospecific calf
due to their increased maternal instinct (Carzon et al. 2019; Conry et al. 2022). However, we are unaware of the age, sex, or reproductive past of the other
adults in the heterospecific pairs to further test whether developing maternal care or heightened maternal instincts may be plausible hypotheses for this
behavior.

Bottlenose dolphins display cultural transmission of behavioral traits (Krützen et al. 2005), thus it is also possible that interspecific alloparental care is a
socially transmitted behavior. Our observations support this suggestion considering that all our mixed-species sightings involved adults that were
reoccurring in the documented heterospecific groups. Moreover, alloparental caring behavior can be driven by some species or even individuals being
more prone to display affiliative behavior towards calves (Carzon et al. 2019; Conry et al. 2022), which could lead to the eventual caring behavior towards
an encountered or acquired calf among bottlenose dolphins. The presence of the adult bottlenose dolphin in a long-term heterospecific association in
2024 and the resighting of this adult associating with a different heterospecific calf in 2025 could be explained by this suggestion. However, the exact
drivers behind these interspecific alloparental care events can only be speculated on.

In three of our sightings, antagonistic behaviors towards the calves were displayed by some bottlenose dolphins in the groups, including pushing, tossing,
and ramming the calf. While interspecific aggression directed by bottlenose dolphins is not rare and also reported towards common and striped dolphins
(Barnett et al. 2009; Crespo-Picazo et al. 2021; Methion and Lopez 2021; Ascheri et al. 2024), it offers an interesting contrast to the seeming alloparental
care we observed in other or even the same sighting. A possible explanation for these antagonistic behaviors towards the heterospecific calf could be
practicing or developing skills that can be used for future infanticidal behavior towards conspecifics (Baird 1998; Patterson et al. 1998). Another possibility
is that the antagonistic behavior originates from redirected sexual frustration when access to females in the group is limited or triggered by stress or
expressions of dominance (Methion and Lopez 2021; Bearzi et al. 2022). However, as we do not know the sex of the aggressors, we cannot confirm this as
an explanation.

Conclusion
In this paper, 14 cases of calf-directed interspecific interactions by common bottlenose dolphins towards common dolphin calves and a striped dolphin
calf in southern Portugal are reported. These associations, including seemingly care-giving and antagonistic behavior, are elements seen in other reports
of cross-genus adoptions and interspecific calf-directed aggression. The exact direction (care vs. aggression) of these mixed-species events remains
unclear, except for the case in which the active harassment and separation of a calf from its biological mother was observed. The drivers for the cases of
apparent alloparental care, including one prolonged association to a heterospecific adult and the display of antagonistic behaviors can be speculated on
but cannot be confirmed. However, the observations in our study provide a unique insight into the social dynamics between different cetacean species. As
cases of interspecific alloparental care are still rarely reported on, we want to contribute towards a better understanding of the behavioral complexity of
these types of interspecific interactions by documenting the first instance of prolonged interspecific alloparental care among cetaceans along the coast of
mainland Portugal.
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Figures

Figure 1

Study area with heterospecific sightings (n = 11), T. truncatus + D. delphis in black (n = 10) and T. truncatus + S. coeruleoalbain white (n = 1). Three
observations of T. truncatus + D. delphisare missing on the map, as exact geographic location was not recorded

Figure 2

Echelon swimming of a heterospecific calf next to a bottlenose dolphin adult: (a) A common dolphin neonate on July 18, 2024. (b) A striped dolphin calf
on July 18, 2024
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Figure 3

Aggressive behavior, including calf tossing and ramming, directed by a bottlenose dolphin adult towards a common dolphin neonate on July 30, 2023. (a)
Calf-tossing, and (b) calf-ramming

Figure 4

The long-term association of a common dolphin neonate and a bottlenose dolphin adult in 2024: (a) The heterospecific pair on July 18, 2024. (b) The
heterospecific pair on August 15, 2024

Page 10/10


