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Cetaceans are considered to be one of the most 
intelligent and sentimental animals as they dem-
onstrate various epimeletic (or care-giving) behav-
iours, which have been well documented for many 
cetacean species both in captivity and in the wild, 
and have also been described in some mysticetes 
(reviewed in Caldwell & Caldwell, 1966; Fertl & 
Schiro, 1994). Epimeletic behaviour is character-
ized as intraspecific, interspecific, or intergeneric 
behaviour that involves attention or assistance 
(Lodi, 1992), and it may be considered gener-
ally adaptive for the survival of possibly geneti-
cally related individuals within specific groups 
(Cockcroft & Sauer, 1990), particularly for dol-
phins that appear to be dependent on school struc-
ture for survival (Norris & Dohl, 1980; Norris & 
Schilt, 1988).

The carrying of a dead calf for a long period is 
considered a manifestation of epimeletic behav-
iour. Cases involving dead fetuses, newborns, 
calves, and juvenile dolphins being supported by 
their presumed mothers have been described in 
bottlenose dolphins (Tursiops truncatus) (Norris 
& Prescott, 1961; Cockcroft & Sauer, 1990; 
Connor & Smolker, 1990; Harzen & dos Santos, 
1992; Fertl & Schiro, 1994), short-finned pilot 
whales (Globicephala macrorhynchus) (Norris 
& Prescott, 1961; Brown et al., 1966), humpback 
whales (Megaptera novaeangliae) (Caldwell & 
Caldwell, 1966), striped dolphins (Stenella coe-
ruleoalba) (Brown et al., 1966), Pacific white-
sided dolphins (Lagenorhynchus obliquidens) 
(Kasuya & Miyazaki, 1976), rough-toothed dol-
phins (Steno bredanensis) (Lodi, 1992; de Moura 
et al., 2009), Risso’s dolphins (Grampus griseus) 
(Palacios & Day, 1995), and long-beaked common 
dolphins (Delphinus capensis) (Park et al., 2012). 

However, with respect to dead calf carrying 
behaviour in Indo-Pacific humpback dolphins 
(Sousa chinensis), known cases are relatively 
limited, except two brief records in Hong Kong 
waters (Parsons, pers. comm., 1998). To fill this 
void, this paper adds three detailed behavioural 
observations of free-ranging Indo-Pacific hump-
back dolphins carrying dead calves in Saniang 
Bay, Guangxi Province, China. The potential 
causes of these events are also discussed.

The Indo-Pacific humpback dolphin, also called 
the Chinese white dolphin, occurs in the eastern 
Indian and western Pacific Oceans (Jefferson 
et  al., 1993; Jefferson & Karczmarski, 2001; 
Mendez et  al., 2013; Jefferson & Rosenbaum, 
2014). This species is typically found in estua-
rine and coastal waters, and generally in shal-
low waters less than 25 m in depth (Saayman & 
Tayler, 1979; Ross et al., 1994; Karczmarski et al., 
2000; Jefferson & Karczmarski, 2001). Because 
their habitats are usually proximal to areas with 
intensive human activities, humpback dolphins 
are under substantial anthropogenic threat. At the 
species level, humpback dolphins are red-listed 
as “Near Threatened” by the International Union 
for Conservation of Nature (IUCN) (2014). In 
China, this species was also listed as a “Grade I 
National Key Protected Animal” in 1988 and was 
included in the Chinese Red List of Endangered 
and Threatened Wildlife and Plants in 1994. 

During field surveys of Indo-Pacific hump-
back dolphins from January 2011 to April 2016 
in Sanniang Bay, Guangxi Province, China, 
adult humpback dolphins carrying dead calves 
were encountered twice and then were tracked 
for further behavioural observations and photo-
graphic identification. This kind of event was also 
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observed and recorded by a local dolphin-watch-
ing boat during this period. Behavioural obser-
vations were performed by one trained observer 
using naked eyes, assisted by a 7 × 50 binocular 
(Navigator, Germany), while the focal animal 
method and a continuous recording method were 
used for surface behavioural observations (Martin 
& Bateson, 1993). Behavioural categories, social 
behavioural interactions, and environmental 
information also were recorded. The geographi-
cal positions of each encounter were registered 
by using a handheld GPS (Garmin, USA), and 
the water depths were measured using a hand-
held depth sounder (Hondex PS-7 LCD Digital 
Sounder, Japan). During the tracking periods, the 
survey vessel (a 8-m wooden boat with outboard 
engine) tried to maintain at least a 50 m distance 
from the main group (defined as the dead calf 
accompanied by at least the presumed mother 
dolphin) to avoid any disturbance to the animals. 
Whenever possible, the engine was turned off, 
and the vessel was left drifting. Photographs were 
taken by another observer using a Canon camera 
(EOS 1D Mark  IV, Japan) fitted with a 100 to 
400 mm lens.

Encounter 1 on 22 February 2011

The observation started at 1121 h and ended at 
1452 h when the calf was lost. A group of seven 
humpback dolphins was first sighted during a field 
survey. When the survey vessel got closer (approx-
imately 100 m) to the group, a dead calf was 
observed draped over the anterior edge of an adult 
dolphin’s dorsal fin (presumed to be the mother) 
(Figure 2A). The GPS location was 21° 33' 28" E, 
108° 48' 41" E (Figure 1), and the water depth was 
about 5.1 m. For the duration of the observation, 
all humpback dolphins in the main group appeared 
jumpy and agitated. They swam fast in a dense clus-
ter and showed a strong aggregated effect relative 
to normal social interactions, with lots of small fish 
occasionally jumping out of the water. The most 
significant behaviour was that the presumed mother 
dolphin carried the calf on her back or pushed the 
calf with her melon and rostrum. Propelling the calf 
by holding the calf’s rostrum in her mouth was also 
observed. When the dead calf sometimes slipped 
off the presumed mother’s dorsal fin, she would 
immediately turn around and retrieve it. About five 
to ten other dolphins followed and accompanied 

Figure 1. Map of Sanniang Bay, Guangxi Province, China, showing the locations of the two encounters with Indo-Pacific 
humpback dolphins (Sousa chinensis) carrying dead calves observed during field surveys. Encounter 2, which was observed 
by a tourist on a dolphin-watching boat, is not indicated.
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the mother-calf pair, although they occasionally 
left and approached the mother-calf pair again. 
In addition to the presumed mother, the analyses 
of photographs showed that two other adult dol-
phins also engaged in direct interactions with the 
calf such as pushing the calf with their melons and 
rostrums (Figure 2B) and carrying the calf on their 
backs (Figure 2C). The calf may have been dead for 
several days as indicated by the depletion of some 
of the epidermis (Figure 2), and rake marks were 
evident on both the right and left sides, thought to 
be where the presumed mother had been holding 
the calf with her mouth. There were five dolphin-
watching boats following or surrounding the main 
group in close proximity (30 to 150 m) (Figure 2D).

Encounter 2 on 8 July 2012

The second case was observed by a tourist on a 
dolphin-watching boat in Sanniang Bay, Guangxi 
Province, China (video available at http://my.tv.
sohu.com/us/71124500/27072148.shtml). The
video shows an adult, solitary humpback dolphin 
carrying a dead calf on the anterior edge of its 
dorsal fin. The calf was motionless, with its mouth 

 

wide open and its tongue hanging out. There was 
an apparent bloodstain on the calf’s abdomen 
(Figure 3A). Throughout the video, the adult 
dolphin is seen carrying the calf on its back and 
swimming slowly. Occasionally, the adult dolphin 
dove for a while, and the calf was left drifting at 
the surface in a belly-up position. At least three 
dolphin-watching boats followed or surrounded 
the mother-calf pair in close proximity (50 to 
150 m). 

Encounter 3 on 2 April 2016

The third encounter started at about 1240 h when 
an adult humpback dolphin was observed pushing 
a bloated and belly-up calf with its melon and ros-
trum (Figure 4B). This animal was then tracked 
for behavioural observation for about 2 h. The 
GPS location was 21° 32' 44" E, 108° 52' 38" E 
(Figure 1), and the water depth was about 2.7 m. 
During the entire tracking period, the presumed 
mother dolphin seemed agitated and swam fast, 
performing arching movements of the head and 
body, pushing and rolling the dead calf in a vio-
lent way. Several times, the presumed mother 

Figure 2. Encounter 1 with an Indo-Pacific humpback dolphin carrying a dead calf in Sanniang Bay, Guangxi Province, 
China, with the presumed mother dolphin carrying the dead calf on her back (A), and the other two adult dolphins (B & 
C) interacting with the dead calf; (D) shows a dolphin-watching boat in close proximity to the main dolphin group. (Photo 
credit: Dr. Wang Xianyan)
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pushed the calf out of the water with a relatively 
high body position, even hurling the calf in the 
air by its melon and rostrum (Figure 4C & D). 
Occasionally, the presumed mother dolphin dove 
briefly (5 to 15 s), and the calf was left drifting 
at the surface. Later, the presumed mother would 
then turn around and retrieve the calf. About six to 
seven other dolphins were sighted approximately 
100 to 400 m away; they seemed to engage in 
their normal activities without any special atten-
tion being paid to the focal pair. The dead calf was 
in the early stage of decomposition as indicated 
by the whole skin being in good condition (i.e., 
dark gray in color and with apparent fetal folds 
on both sides). There were no obvious scars, 
notches, or teeth marks on its body, and it was 
confirmed as a male by visual observation and 
photo-identification.

Discussion

Cockcroft & Sauer (1990) have suggested that 
epimeletic behaviour may have an adaptive value, 
particularly if the giver and receiver are genetically 
related. As members of a multi-male/multi-female 
mating system, dolphin females are the caretak-
ers of the young, and it is mainly females that 
exhibit the carrying of a dead calf (Fertl & Schiro, 
1994). The loss of the calf may give the mother a 

strong drive to attempt to aid the calf even if it is 
dead; therefore, the three humpback dolphins that 
showed strong and persistent epimeletic behaviour 
in the present study were considered the presumed 
mothers. The epimeletic behaviour of humpback 
dolphins may last for several days as indicated in 
Encounter 1 in which the calf was in the advanced 
stage of decomposition. Furthermore, in addition 
to the presumed mother dolphin, the events in 
Encounter 1 suggest that other dolphins may also 
display temporary direct interactions towards the 
dead calf (Figure 2B & C).

In addition to the two brief records in 
Hong Kong waters, the present study provides an 
additional three encounters and detailed behav-
ioural observations of Indo-Pacific humpback dol-
phins carrying dead calves in the wild. Common 
to all three events, there was one adult dolphin 
(the presumed mother) that always directly inter-
acted with the dead calf. The most significant 
common behaviour was that the presumed moth-
ers carried the dead calves on the anterior edge 
of their dorsal fin or pushed the dead calves with 
their melon and rostrum. Other behaviours, such 
as propelling the calf by biting the calf’s rostrum 
(Encounter 1), pushing the calf out of the water 
with a relatively high body position, or even 
hurling the calf in the air by the melon and ros-
trum (Encounter 3), were also observed. To some 

Figure 3. Encounter 2 with an Indo-Pacific humpback dolphin carrying a dead calf on its back in Sanniang Bay, Guangxi 
Province, China (taken from http://news.hexun.com/2012-07-17/143652838.html) 
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extent, the three observations were different in the 
following aspects: (1) in Encounters 1 and 3, the 
dolphins seemed jumpy and agitated, and they 
swam fast; whereas in Encounter 2, the dolphin 
seemed calm and swam slowly; and (2) all hump-
back dolphins in Encounter 1 were aggregated 
in a dense cluster; whereas in Encounters 2 and 
3, only the presumed mother dolphins demon-
strated persistent epimeletic behaviour towards 
the dead calves, while other dolphins did not 
engage in the epimeletic behaviour. These dif-
ferences may be due to how long the calves had 
been dead. Since the epimeletic behaviour has a 
high energetic cost, the presumed mother dolphins 
might be agitated when their calves were recently 
deceased; whereas after conducting this behaviour 
for possibly days at a time, they were tired and 
swam slowly. Potentially, the presumed mothers 
might be agitated again when they recovered their 
strength after feeding and rest. During this time 
period, other dolphins may have occasionally left 
and rejoined the mother-calf pair.

The Indo-Pacific humpback dolphins also have 
exhibited other kinds of epimeletic behaviour. 
They have been observed giving care and attention 

not only towards their own dead calves but also 
to intraspecific individuals in distress, and even 
to interspecific individuals. The only reported 
anecdotal example of care-giving towards an 
intraspecific individual in distress occurred in 
Hong Kong waters. A distressed male and other 
humpback dolphins were observed in a shallow 
bay near the village of Tai O. The humpback dol-
phins accompanied the distressed male dolphin 
for a whole morning until it died and stranded 
(Parsons, 1998). There are also two interspecific 
epimeletic behavioural records of humpback dol-
phins. One of them occurred on 24 March 2012 
in Xiamen Bay, Fujian Province, China, when a 
group of eight humpback dolphins assisted a fin-
less porpoise calf (Neophocaena phocaenoides 
sunameri). The humpback dolphins swam slowly 
around the porpoise calf in a dense cluster and 
carried the porpoise calf on their backs to push 
it out of water for breathing (Wang et al., 2013). 
Another observation happened on 1 April 2015 in 
Shantou waters, Guangdong Province, China. A 
group of approximately ten humpback dolphins 
carried a dead finless porpoise calf for at least 2 d 
(Chen, 2015).

Figure 4. Encounter 3 with an Indo-Pacific humpback dolphin carrying a dead calf in Sanniang Bay, Guangxi Province, 
China, with the presumed mother dolphin carrying the dead calf on the back (A), pushing the calf with her melon and rostrum 
(B), pushing the calf out of water with a high body position (C), and hurling the calf in the air (D). (Photo credit: Dr. Wu 
Fuxing)
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In addition to the three dead calves reported in 
the present study, another four deceased hump-
back dolphin newborn calves were collected 
from Sanniang Bay during the study period—one 
by Peking University (Pan et al., 2013), one by 
Guangxi Beibu Gulf Research Institute of Indo-
Pacific Humpback Dolphin (Liao Yuan, pers. 
comm.), and two by Qinzhou University (Wu 
Haiping, pers. comm.). It is not known why those 
newborn calves were dead. Although humpback 
dolphin newborn calves can die during the under-
water parturition process (Huang & Liu, 2000), it 
may be that other extrinsic factors also should be 
considered when assessing the causes of death of 
calves. Humpback dolphins in Sanniang Bay face 
a number of threats, two of which may have led 
to those calves dying. The first of these is illegal 
electric fishing, which is common in Sanniang 
Bay and adjacent waters (local fishermen, pers. 
comm.), and newborn calves may be more vul-
nerable to electric fishing as compared to adult 
dolphins. The second threat is the intensive dis-
turbance from anthropogenic activities such as 
shipping and boat traffic. The Sanniang Bay is 
a hotspot area for dolphin watching, with many 
small high-speed boats being used for dolphin 
watching in recent years. The boats are configured 
with a Yamaha outboard motor and can travel at 
speeds of > 40 km/h (Li et al., 2015). Calves may 
be directly hit by a boat or a boat could separate 
the calves from their mothers. Furthermore, the 
noise levels from those high-speed boats could be 
sufficiently high enough to cause negative effects 
on the dolphins such as auditory masking, tempo-
rary threshold shifts, and behavioural and physi-
ological responses (Li et al., 2015). Newborn 
calves cannot live independently; and if separated 
from their mothers for too long of a duration, 
they would likely not survive. To protect hump-
back dolphins in Sanniang Bay while sustainably 
developing local dolphin-watching tourism, the 
findings of this paper strongly suggest that local 
enforcement agencies should strengthen their 
management of dolphin-watching tourism and 
illegal fishing activities.

Acknowledgments

The authors are grateful to Miao Xing, Zhao 
Liyuan, Tao Cuihua, and Lin Li of Third Institute 
of Oceanography, State Oceanic Administration, 
for their generous help and assistance during the 
field work and data collection. We also appre-
ciate the help provided by our survey vessel’s 
captain, Sun Shihe. This work was supported by 
grants from the Scientific Research Foundation 
of the Third Institute of Oceanography, State 
Oceanic Administration of China (TIO2015036 

and TIO2015023), the China-ASEAN maritime 
cooperation fund (No. HX150702), the State 
Oceanic Administration of China (SOA) (Nos. 
201105011 and 201405007), and the National 
Natural Science Foundation for Young Scholars 
of China (No. 41206159).

Literature Cited

Brown, D. H., Caldwell, D. K., & Caldwell, M. C. (1966). 
Observations on the behaviour of wild and captive false 
killer whales, with notes on associated behaviour of 
other genera of captive delphinids. Los Angeles County 
Museum Contributions in Science, 95, 1-32.

Caldwell, M. C., & Caldwell, D. K. (1966). Epimeletic 
(care-giving) behavior in Cetacea. In K. S. Norris 
(Ed.), Whales, dolphins and porpoises (pp. 755-789). 
Los Angeles: University of California Press. 

Chen, Z. X. (2015, April 9). Chinese white dolphins assist 
dead finless porpoise calf. Guanzhou Daily, p. A14.

Cockcroft, V. G., & Sauer, W. (1990). Observed and 
inferred epimeletic (nurturant) behavior in bottlenose 
dolphins. Aquatic Mammals, 16(1), 31-32. 

Connor, R. C., & Smolker, R. A. (1990). Quantitative 
description of a rare behavioral event: A bottlenose dol-
phin’s behavior towards her deceased offspring. In S. 
Leatherwood & R. R. Reeves (Eds.), The bottlenose dol-
phin (pp. 355-360). New York: Academic Press. http://
dx.doi.org/10.1016/B978-0-12-440280-5.50023-8

de Moura, J. F., Rodrigues, É. S., & Siciliano, S. (2009). 
Epimeletic behavior in rough-toothed dolphins (Steno 
bredanensis) on the east coast of Rio de Janeiro State, 
Brazil. Marine Biodiversity Records, 2, e12. http://
dx.doi.org/10.1017/S1755267208000122

Fertl, D., & Schiro, A. (1994). Carrying of dead calves by 
free-ranging Texas bottlenose dolphins (Tursiops trun-
catus). Aquatic Mammals, 20(1), 53-56.

Harzen, S., & dos Santos, M. E. (1992). Three encounters 
with wild bottlenose dolphins (Tursiops truncatus) car-
rying dead calves. Aquatic Mammals, 18(2), 49-55.

Huang, Z. G., & Liu, W. H. (2000). Chinese white dol-
phin and other cetaceans. Xiamen, China: Xiamen 
University Press.

International Union for Conservation of Nature (IUCN). 
(2014). IUCN red list of threatened species, Version 
2014.2. Retrieved from www.iucnredlist.org 

Jefferson, T. A., & Karczmarski, L. (2001). Sousa chi-
nensis. Mammalian Species, 655, 1-9. http://dx.doi.
org/10.1644/1545-1410(2001)655<0001:SC>2.0.CO;2

Jefferson, T. A., & Rosenbaum, H. C. (2014). Taxonomic 
revision of the humpback dolphins (Sousa spp.), and 
description of a new species from Australia. Marine 
Mammal Science, 30, 1494-1541. http://dx.doi.org/ 
10.1111/mms.12152 

Jefferson, T. A., Leatherwood, S., & Webber, A. (1993). 
Marine mammals of the world. Rome: United Nations 
Environment Programme, Food and Agriculture 
Organization of the United Nations.



39Indo-Pacific Humpback Dolphins Carrying Dead Calves 

Karczmarski, L., Cockcroft, V. G., & Mclachlan, A. (2000). 
Habitat use and preferences of Indo-Pacific humpback 
dolphins Sousa chinensis in Algoa Bay, South Africa. 
Marine Mammal Science, 16, 65-79. http://dx.doi.
org/10.1111/j.1748-7692.2000.tb00904.x

Kasuya, T., & Miyazaki, N. (1976). An observation of 
epimeletic behavior of Lagenorhynchus obliquidens. 
Scientific Reports of the Whales Research Institute, 28, 
141-143.

Li, S. H., Wu, H. P., Xu, Y. H., Peng, C. W., Fang, L., Lin, 
M. L., . . . Zhang, P. J. (2015). Mid- to high-frequency 
noise from high-speed boats and its potential impacts 
on humpback dolphins. The Journal of the Acoustical 
Society of America, 138, 942-952. http://dx.doi.
org/10.1121/1.4927416

Lodi, L. (1992). Epimeletic behavior of free-ranging rough-
toothed dolphins (Steno bredanensis) from Brazil. 
Marine Mammal Science, 8, 284-287. http://dx.doi.
org/10.1111/j.1748-7692.1992.tb00410.x

Martin, P., & Bateson, P. (1993). Measuring behav-
iour: An introductory guide. Cambridge, UK: 
Cambridge University Press. http://dx.doi.org/10.1017/
CBO9781139168342

Mendez, M., Jefferson, T. A., Kolokotronis, S-O., Krützen, 
M., Parra, G. J., Collins, T., . . . Rosenbaum, H. C. 
(2013). Integrating multiple lines of evidence to better 
understand the evolutionary divergence of humpback 
dolphins along their entire distribution range: A new dol-
phin species in Australian waters? Molecular Ecology, 
22, 5936-5948. http://dx.doi.org/10.1111/mec.12535

Norris, K. S., & Dohl, T. P. (1980). The structure and 
function of cetacean schools. In L. M. Herman (Ed.), 
Cetacean behavior: Mechanisms and process (pp. 211-
261). New York: Wiley.

Norris, K. S., & Prescott, J. H. (1961). Observations on 
Pacific cetaceans of Californian and Mexican waters. 
University of California Publications in Zoology, 63, 
291-402.

Norris, K. S., & Schilt, C. R. (1988). Cooperative societies 
in three-dimensional space: On the origins of aggrega-
tions, flocks, and schools, with special reference to dol-
phins and fish. Ethology and Sociobiology, 9, 149-179. 
http://dx.doi.org/10.1016/0162-3095(88)90019-2

Palacios, D. M., & Day, D. (1995). A Risso’s dolphin 
(Grampus griseus) carrying a dead calf. Marine 
Mammal Science, 11, 593-594. http://dx.doi.org/ 
10.1111/j.1748-7692.1992.tb00410.x

Pan, W. S., Long, Y., Lu, H. Y., Zhao, Y., Pan, Y., Liang, 
Z.  H., . . . Qin, D. G. (2013). The white dolphin of 
Qinzhou. Peking, China: Peking University Press. 

Park, K. J., Sohn, H., An, Y. R., Moon, D. Y., Choi, S. G., & 
An, D. H. (2012). An unusual case of care-giving behav-
ior in wild long-beaked common dolphins (Delphinus 
capensis) in the East Sea. Marine Mammal Science, 29, 
E508-E514. http://dx.doi.org/10.1111/mms.12012

Parsons, E. C. M. (1998). The behaviour of Hong Kong’s 
resident cetaceans: The Indo-Pacific humpbacked  
dolphin and the finless porpoise. Aquatic Mammals, 
24(3), 91-110.

Ross, G. J. B., Heinsohn, G. E., & Cockcroft, V. G. (1994). 
Humpback dolphins Sousa chinensis (Osbeck, 1765), 
Sousa plumbea (G. Cuvier, 1829) and Sousa teuszii 
(Kukenthal, 1892). In S. H. Ridgway & R. Harrison 
(Eds.), Handbook of marine mammals. Volume 5: The 
first book of dolphins (pp. 23-42). London: Academic 
Press. 

Saayman, G. S., & Tayler, C. K. (1979). The socioecology 
of humpback dolphins (Sousa sp.). In H. E. Winn & 
B. L. Olla (Eds.), Behavior of marine animals. Volume 3: 
Cetaceans (pp. 165-226). New York: Plenum Press. 

Wang, X. Y., Wu, F. X., Mou, J. F., & Zhu, Q. (2013). Indo-
Pacific humpback dolphins (Sousa chinensis) assist a 
finless porpoise (Neophocaena phocaenoides sunameri) 
calf: Evidence from Xiamen waters in China. Journal 
of Mammalogy, 94, 1123-1130. http://dx.doi.org/10. 
1644/13-MAMM-A-064.1




