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DRONE-RECORDED AGGRESSIVE BEHAVIOR TOWARD A MOTHER-CALF
PAIR OF GUIANA DOLPHINS (Sotalia guianensis) IN SOUTHEASTERN BRAZIL:
A RARE BEHAVIORAL OBSERVATION
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Abstract. Cetaceans exhibit complex social behaviors, ranging from cooperation to aggression. In situations
of resource scarcity or reproductive competition, males may attack females with calves to induce the return
of the estrous cycle, a behavior that has already been documented in several odontocete species. For Guiana
dolphins (Sotalia guianensis), this type of aggression is rare and has been documented only once in Sepetiba
Bay (Rio de Janeiro, Brazil) through direct observation. In April 2024, a new episode was recorded, when
four adults chased a mother and her calf, with attempted copulation and physical aggression. The use of
drones was essential for obtaining a detailed description of the interaction. This record highlights the need
to investigate the ecological factors underlying this behavior in Guiana dolphins, while also demonstrating
the potential of remote monitoring technologies to expand the knowledge of their behavioral ecology.
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Cetaceans have a wide range of intraspecific
behaviors underlying their complex social life,
which can involve either cooperative or aggressive
interactions (Cantor & Whitehead 2013). When
the energetic cost of cooperation is lower than the
benefit gained, cooperation may tend to persist as an
adaptive advantage, e.g., the coordination of feeding
tactics and male alliances to access adult females.
On the other hand, when resource availability
is scarce, aggressive or competitive behaviors
between individuals may occur. A special case
where resource availability may be altered by

individuals is that of males mating access to
reproductive females. While adult females paired
with calves are often unavailable for reproduction,
the exclusion of calves by infanticide or permanent
separation induces the female to resume her estrous
cycle sooner than expected considering the time
spent with parental care. Under these conditions,
sexually active males may exhibit aggression
toward females accompanied by newborns (Dunn
2002, Kaplan et al. 2009, Robinson 2014, Da Silva
et al. 2021).
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This behavior is more commonly reported for
odontocetes and is most commonly practiced by
bottlenose dolphins (Tursiops truncatus) (Ramos et
al. 2022), but has been observed in dusky dolphins
(Lagenorhynchus obscurus) (Orbach et al. 2015),
orcas (Orcinus orca) (Towers et al. 2018), Amazon
river dolphins (Inia geoffrensis) (Da Silva et al. 2021)
and Pacific white-sided dolphins (Lagenorhynchus
obliquidens) (Rosser et al. 2022). For bottlenose
dolphins (Tursiops truncatus), for example, mating
access involves complex nested alliances, acoustic
coordination between cooperative males and
aggressive behaviors toward the mother-calf pair
(Connor et al. 2000, Connor et al. 2017, King et al.
2019). This aggression can result in several physical
injuries (Robinson 2014), unconsciousness (Ramos
et al. 2022) and, in extreme cases, obit, especially
for the calf (Parsons et al. 2003). Aggressive
behavior directed toward the mother-calf pair was
recorded in 2006 only once for Guiana dolphins,
Sotalia guianensis, through direct observation and
photographic records in Sepetiba Bay, Southeastern
Brazil (Nery & Siméao 2009).

Sepetiba Bay, located in Rio de Janeiro state,
southeast Brazil (23.02059° S, 43.77845° W), is a
shallow semi-enclosed estuarine area where the
depth reaches 30 m and is composed of islands
and islets, rocky cliffs, mangroves and intertidal
wetlands (Aradjo et al. 2002). This bay harbors
one of the largest populations of Guiana dolphins
(Simao et al. 2000) and is considered an important
nursery area, with groups frequently presenting
mother-calves’ pairs (Oliveira et al. 2013, Maciel et
al. 2023). However, over the past decade, multiple
anthropogenic stressors have contributed to a
reported reduction of more than 60% in group
size, 80% in whistle rates and a sharp reduction in
socio-sexual interactions, with some individuals
exhibiting poor body condition, aspects measured
through monitoring carried out for more than 20
years in Sepetiba Bay, compared with historical
data (1998-2007) and current data (2017-2019)
(Maciel et al. 2023, Silva et al. 2024).

This study is part of a long-term Guiana dolphin
monitoring program in which a 12-meter-long
boat was used to search for dolphins, following
a pre-established route at an average speed of 15
km/h. We used the ‘focal group’ protocol to sample
groups, recording information on behavioral states
and events at 10-min intervals (Mann 1999).
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Our behavioral observations were carried out
with an Unmanned Aircraft (UA), commonly known
as drone, DJI MavicPro (1 / 2,3 CMOS sensor, 4k
resolution (3840 x 2160 pixels), at 3 frames per second
(fps) and 78.8° field- of-view (FOV). The drone
camera was positioned at a 90-degree downward
angle, aiming to have a lower distortion of the
image and the ability to view the animals on the
subsurface. Each 15-minute flight began as soon as
a group was seen, and we positioned the drone at a
height of 25 meters and always kept it in line of sight
(VLOS). The recorded groups were georeferenced
using the in-built GPS system of the drone.

We recorded an aggressive behavior led by
four adults, probably males, toward a mother-calf
pair on April 4th, 2024, at 9:37 AM. We recorded a
3-minute and 52-second video, during which the
pursuit lasted for 30 seconds. Four individuals
pursued the pair, with one of the adults remaining
atadistance ofless than one body distance from the
mother-calf pair (Figure 1A). One of the individuals
approached the mother-calf pair, trying to hit the
fluke on the individual accompanied by the calf,
considered from that moment on as a potential
mother (Figure 1B).

During the pursuit, we observed at least one
attempt of copulation by an adult male, in which
the male dives bellow the female with his belly up
in a position known as ‘belly-to-belly’, followed by
attempts of lobtailing the water and toward the
potential female (Figure 1C). The pair escapes the
aggression (Figure 1D) and seconds later, one of
these four individuals attacked the calf (Figure 1E),
which resulted in its separation from the mother
for only two seconds (Figure 1F), as the calf quickly
managed to escape the aggression and reunite with
the mother again (Figure 1G and H).

Sexual behavior (Figure 1C), such as belly-to-
belly, was recorded on other sampling days in 2024
and other years with no aggressive interactions.
This is usually what is described for the species
(Flores 2002), and this behavior is most likely
understudied and observed for the species, apart
from the study of Nery and Simé&o (2009). Although
most of the literature addresses the sexual selection
hypothesis as a more plausible explanation for
aggressive interactions directed at the mother-
calf pair (Dunn 2002, Da Silva et al. 2021, Ronje
et al. 2020, Ramos et al. 2022), the causes of this



00:00:09

Mother/calf pair

Muniz et al. | 91

00:00:12

Adult —«

Mother —

'

£

Mother/calf pair :
—

Adutt — “‘

Figure 1. Images captured with an unmanned aircraft at the Sepetiba Bay, Rio de Janeiro state, southeast
Brazil. Four Guiana dolphins (Sotalia guianensis), likely adult males, chasing a female with her calf,
one male remains within one body length of the pair (A); the same male strikes the female’s tail fluke,
presumed to be the calf’s mother (B); an unsuccessful attempt of copulation with the male positioning
himself beneath the female in a “belly-to-belly” orientation, typical of cetacean sexual behavior (C); the
pair escapes the aggression and resumes swimming (D); seconds later, one male attacks the calf, briefly
separating it from its mother (-2 s) (E); the chase continues with persistent male aggression (F, G); the

pair escapes again and is not observed thereafter (H).

behavior are difficult to determine, whereas such
observations in the wild are rare.

Detailed studies of Guiana dolphins’ behavioral
ecology are necessary to assess the ecological and
evolutionary reasons behind this action. With low
operational costs and ease of use, drones have
become a popular tool for in situ data collection,
offering an accessible, safe, and effective means of
generating accurate and reliable data (Angliss et al.
2018, Yaney-Keller 2025). This technology enables
broader wildlife monitoring and facilitates large-
scale data collection (Nowak, Dzi6b & Bogawski
2018, Barreto et al. 2021). It is a non-invasive tool that
does not compromise animal behavior, provided that
safety parameters specific to each taxonomic group
arerespected (Bevan etal. 2018, Oleksyn et al. 2021).
The behavior recorded by the drone in this study
could not be observed in detail by the scientists on
the boat, reinforcing its ability to capture a different
perspective of the animal’s behavior.

However, also present some
disadvantages. Adverse environmental conditions,

drones

such as strong winds and precipitation, prevent
the use of drones in outdoor environments.
Additionally, limited battery autonomy results
in relatively short flight times (Colefax, Butcher
& Kelaher 2018). However, these same conditions
would also compromise observers in the boat using
cameras and/or binoculars.

The success of using this tool also depends on the
behavior of the species being monitored and on water
transparency, as animals can be observed whenever
they surface; however, detections may be hindered
by the animal’s position within the water column.
Therefore, standardized flight and data collection
protocols, as well as the type of image processing
to be used, are essential. The water transparency
in Sepetiba Bay is very limited (approximately 3m);
however, our study showed that even under these
conditions, critical behavioral information can be
collected if the animals are at the surface.

This record reinforces the need to continue
monitoring Guiana dolphin population using
drones, contributing to the filling of gaps in
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knowledge concerning cryptic behaviors that
are not yet fully described, such as courtship
interactions, aggression directed at calves, and
cooperation among potentially male individuals.
Additionally, it is necessary to investigate potential
social, environmental, and anthropogenic factors
that may be involved in aggressive behaviors.

ACKNOWLEDGMENTS

We thank Professor Isabelle Correa for assisting
in the english translation and proofread. We also
would like to thank the members of Laboratério de
Ecologia e Conservacdao Marinha (ECoMAR) who
collaborated on extensive field work; the Boto Cinza
Environmental Protection Area who provided
logistical support for fieldwork; Cunhambebe
State Park who provided facilities for fieldwork; the
municipalities of Itaguai (SEMAP) and Mangaratiba
who provided boat for fieldwork and logistical
support; and the local fisher communities of
Associacdo dos Pescadores e Lavradores da Ilha
da Madeira (APLIM), Marambaia who conducted
the boat on many occasions. The present work was
carried out with the support of the Coordenacao
de Aperfeicoamento de Pessoal de Ensino Superior
(CAPES), Fundacgao Carlos Chagas Filho de Amparo
a Pesquisa do Estado do Rio de Janeiro (FAPER]),
Conselho Nacional de Pesquisa e Desenvolvimento
(CNPq), Cetacean Society International (CSI),
Fundacao Grupo Boticédrio de Protecdo a Natureza,
Instituto Viva Verde Azul, Idea Wild, Rufford
Foundation (Rufford Small Grants) and Animal
Behavior Society’s Developing Nations Award.
Individual scholarships and fellowships were
provided to several authors by CAPES (Finance
code 01); FAPER] (G.M.: E- 26/200.032/2024, R.T.:
Programa Jovem Cientista do Nosso Estado
E- 26/200.238/2023); CNPq (41018/2022- 4 and
151239/2023- 1).

REFERENCES

Angliss, R. P, Ferguson, M. C., Hall, P,, Helker, V.,
Kennedy, A., & Sformo, T. 2018. Comparing
manned to unmanned aerial surveys for
cetacean monitoring in the Arctic: methods
and operational results. Journal of Unmanned

Oecol. Aust. 30(1): 89-94, 2026

Vehicle Systems, 6(3), 109-127. DOI: 10.1139/
juvs20180001

Aratjo, F. G., Azevedo, M. C. C,, Silva, M. A.,
Pessanha, A. L. M., Gomes, I. D., & CruzFilho,
A. G. 2002. Environmental influences on the
demersal fish assemblages in the Sepetiba Bay;,
Brazil. Estuaries, 25(3), 441-450. DOI: 10.1007/
BF02695986

Barreto, J., Cajaiba, L., Teixeira, J. B., Nascimento,
L., Giacomo, A., Barcelos, N., Fettermann, T., &
Martins, A. 2021. DroneMonitoring: Improving
the Detectability of Threatened Marine
Megafauna. Drones, 5(1), 14. DOI: 10.3390/
drones5010014

Bevan, E., Whiting, S., Tucker, T., Guinea, M., Raith,
A., & Douglas, R. 2018. Measuring behavioral
responses of sea turtles, saltwater crocodiles,
and crested terns to drone disturbance to define
ethical operating thresholds. PLoS One, 13(3),
€0194460. DOI: 10.1371/journal.pone.0194460

Cantor, M., & Whitehead, H. 2013. The interplay
between social networks and culture:
theoretically and among whales and dolphins.
Philosophical Transactions of the Royal Society
B: Biological Sciences, 368(1618), 20120340. DOLI:
10.1098/rstb.2012.0340

Colefax, A. P., Butcher, P. A., & Kelaher, B. P. 2018.
The potential for unmanned aerial vehicles
(UAVs) to conduct marine fauna surveys in place
of manned aircraft. ICES Journal of Marine
Science, 75(1), 1-8. DOI: 10.1093/icesjms/fsx100

Connor, R.C.,Mann,]., Tyack, P. L., &« Hammerschlag,
N. 2017. Male alliance behaviour and mating
access varies with habitat in a dolphin social
network. Scientific Reports, 7(1), 46354. DOI:
10.1038/srep46354

Connor, R. C., Wells, R. S., Mann, J., & Read, A. J.
2000. The bottlenose dolphin. In: J. Mann, R.
C. Connor, P. L. Tyack & H. Whitehead (Orgs.),
Cetacean societies: field studies of dolphins
and whales, pp. 91-125. Chicago: University of
Chicago Press.

Da Silva, V. M. F.; Silva, P. M.; Schlichta, F.; do
Carmo, N. A. S;; Olson, G. L.; Hintermayer, B.
G.; Araujo, M. C,; Martin, A. R. 2021. Aggression
towards neonates and possible infanticide
in the boto, or Amazon river dolphin (Inia
geoffrensis). Behaviour, 158(11), 971-984. DOI:
10.1163/1568539Xbja10103


https://pubmed.ncbi.nlm.nih.gov/26153334/?utm_source=chatgpt.com
https://www.scribd.com/document/741762522/cv-mcantor?utm_source=chatgpt.com

Dunn, D. G.; Barco, S. G.; Pabst, D. A.; McLellan, W.
A. 2002. Evidence for infanticide in bottlenose
dolphins of the western North Atlantic. Journal
of Wildlife Diseases, 38(3), 505-510. DOI:
10.7589/0090355838.3.505

Flores, P. A. C. 2002. Tucuxi — Sotalia fluviatilis.
In: W. F. Perrin, B. Wiirsig & J. G. M. Thewissen
(Eds.), Encyclopedia of marine mammals. pp.
1267-1269. San Diego: Academic Press.

Kaplan, J., Lentell, B. J., & Lange, W. 2009. Possible
evidence for infanticide among bottlenose
dolphins (Tursiops truncatus) off St. Augustine,
Florida. Marine Mammal Science, 25(4), 970—
975. DOI: 10.1111/.17487692.2009.00323.

King, S. L.; Allen, S. J.; Kriitzen, M.; Connor, R. C.
2019. Vocal behaviour of allied male dolphins
during cooperative mate guarding. Animal
Cognition, 22(6), 991-1000. DOI: 10.1007/
$10071019012901

Maciel, I. S.; Maricato, G.; Marqui, L.; Anibolete,
D.; Belderrain, T.; Figueiredo, L. D.; Franca, S.;
Oliveira, B.; Alves, M. A. S.; Tardin, R. H. 2023.
20 years of research on the Guiana dolphin
population of Sepetiba Bay, southeastern Brazil:
What has changed? Aquatic Conservation:
Marine and Freshwater Ecosystems, 33(9), 940-
954. DOI: 10.1002/aqc.3985

Mann, J. 1999. Behavioral sampling methods
for cetaceans: a review and critique. Marine
Mammal Science, 15(1), 102-122. DOI: 10.1111/
j.1748-7692.1999.tb00784.x

Nery, M. F,, & Sim3o, S. M. 2009. Sexual coercion
and aggression towards a newborn calf of
marine tucuxi dolphins (Sotalia guianensis).
Marine Mammal Science, 25(2), 450-454. DOI:
10.1111/j.17487692.2008.00275.

Nowak, M. M., Dziéb, K., & Bogawski, P. 2018.
Unmanned Aerial Vehicles (UAVs) in
environmental biology: A review. European
Journal of Ecology, 4(2), 56-74. DOI: 10.2478/
eje-2018-0012

Oleksyn, S., Brown, L., Golding, N., Hiddink, J. G.,
West, A. D., Birt, M. J., & Tobin, A. J. 2021. Going
batty: The challenges and opportunities of using
drones to monitor the behaviour and habitat
use of rays. Drones, 5(1), 12. DOI: 10.3390/
drones501001

Oliveira, E. C. da S., Tardin, R. H., Poletto, F. R., &
Simado, S. M. 2013. Coordinated feeding behavior
of the Guiana dolphin, Sotalia guianensis

Muniz et al. | 93

(Cetacea: Delphinidae), in southeastern Brazil:
a comparison between populations. Zoologia
(Curitiba), 30(6), 585-591. DOI: 10.1590/S1984-
46702013005000013

Orbach, D. N, Rosenthal, G. G., & Wiirsig, B. 2015.
Copulation rate declines with mating group size
in dusky dolphins (Lagenorhynchus obscurus).
Canadian Journal of Zoology, $93(6)$, 503-507.
DOI: 10.1139/cjz-2015-0081

Parsons, K. M., Durban, J. W., Claridge, D. E.,
Balcomb, K. C., Noble, L. R., & Thompson, P. M.
2003. Kinship as a basis for alliance formation
between male bottlenose dolphins, Tursiops
truncatus, in the Bahamas. Animal Behaviour,
66(1), 185-194. DOLI: 10.1006/anbe.2003.2186

Ramos, E. A.,, Amaral, A. R., Silva, M. A., &
Simdes-Lopes, P. C. 2022. Short note: Potential
infanticide attempt of common bottlenose
dolphins. Aquatic Mammals, 48(2), 132-141.
DOI: 10.1578/AM.48.2.2022.132

Robinson, K. P. 2014. Agonistic intraspecific
behavior in free-ranging bottlenose dolphins:
Calf-directed aggression and infanticidal
tendencies by adult males. Marine Mammal
Science, 30(1), 381-388. DOI: 10.1111/mms.12023

Ronje, E. I, Piwetz, S., Whitehead, H. R., & Mullin,
K. D. 2020. Intraspecific aggression towards
common bottlenose dolphin calves, northern
Gulf of Mexico. Gulf and Caribbean Research,
$31(1)$, SC6-SC12. DOI: 10.18785/gcr.3101.0

Rosser, L. R., Trujillo, F., Newton, J., O’Neill, E., &
Hwang, J. S. 2022. Calf-directed aggression as
a possible infanticide attempt in Pacific white-
sided dolphins (Lagenorhynchus obliquidens).
Aquatic Mammals, 48(3), 273-286. DOI: 10.1578/
AM.48.3.2022.273

Silva, D., Maricato, F., Santos, F., Oliveira, L., Souza,
R., & Almeida, M. 2024. Avaliacdo da condicao
corporal em uma populacdo ameacada de
golfinhos em uma 4rea antropizada no sudeste
do Brasil. Animais, 14(13), 1887.

Simao, S. M., Paula, T. S., Silva, A. R., & da Silva, M. A.
2000. Aplicacao da técnica de fotoidentificacao
do boto-cinza, Sotalia fluviatilis (Cetacea,
Delphinidae) da Baia de Sepetiba. Floresta e
Ambiente, 7(1), 31-39.

Towers, Jared R., Robeck, Todd R., Offord, Kyle,
Matkin, Craig O., Morton, John M., Burrows,
David G., & Olson, Patricia A. 2018. Infanticide
in a mammal-eating killer whale population.

Oecol. Aust. 30(1): 89-94, 2026



94 | Aggression toward mother and calf of Guiana dolphin in Brazil

Scientific Reports, 8(1), 4366. DOI: 10.1038/
s41598-018-22714-x

Yaney-Keller, A., McIntosh, R. R., Clarke, R. H., &
Reina, R. D. 2025. Closing the air gap: the use
of drones for studying wildlife ecophysiology.
Biological Reviews, 100(3), 1206-1228. DOI:
10.1111/brv.13181

Submitted: 05 July 2025

Accepted: 03 November 2025

Published: 12 December 2025

Associate Editor: Andrea de Oliveira Ribeiro
Junqueira

Oecol. Aust. 30(1): 89-94, 2026



