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Abstract
Relationships between seabirds and cetaceans can vary from symbiotic to predatory. At high latitude seas in the Southern 
Hemisphere, giant petrels (Macronectes spp.) and male sperm whales (Physeter macrocephalus) are often solitary, but com-
mercial longlining for Patagonian toothfish (Dissostichus eleginoides) provides consistent feeding opportunities that result 
in persistent aggregations of both. From ~ 1997 to 2019, we opportunistically photographed 23 events where individual giant 
petrels preyed on the flesh of live sperm whales that were depredating from Patagonian toothfish longliners near South Geor-
gia, Crozet, and Kerguelen Islands. Both immature and adult southern (M. giganteus) and northern (M. halli) giant petrels 
were implicated in these predation events. Sperm whales reacted to attacks from one or more giant petrels by sinking or 
flinching, and then arching, rolling, diving, and snorkelling at the surface during subsequent predation attempts. Depredating 
sperm whales will dive deep, fast, and for long periods which can result in limited dive ability while replenishing oxygen 
stores at the surface. This behaviour, and the relatively high density of both species around longlining vessels may facilitate 
unique opportunities for giant petrels to exploit live sperm whales that are not likely as common under circumstances not 
sustained by longlining operations

Keywords Giant petrel · Macronectes · Sperm whale · Physeter macrocephalus · Prey · Depredation

Introduction

Associations between cetaceans and seabirds are widely 
reported (Au and Pitman 1986; Ridoux 1987; Pitman and 
Ballance 1992; Hawke 1994; Vaughn et al. 2008; Muirhead 
et al. 2013). Relationships between the two classes can often 
be considered commensal where birds take advantage of 
feeding opportunities provided by cetaceans (Martin 1986; 
Rossi-Santos and Flores 2009) or competitive where ceta-
ceans take advantage of prey concentrated by diving birds 
(Hoelzel et al. 1989; Anderwald et al. 2011; McMillan et al. 
2018). However, some cetaceans consume seabirds, either 

intentionally (Pitman and Durban 2010) or incidentally 
(Haynes et al. 2013), and some seabirds prey on cetaceans, 
dead (Evans 1982), or alive (Sironi et al. 2009).

Off the east coast of South America, the southern right 
whale (Eubalaena australis) is commonly fed on by kelp 
gulls (Larus dominicanus) in its coastal calving grounds 
(Rowntree et al. 1998; Thomas 1988; Groch 2001). The 
gulls gouge skin and blubber from the dorsal region of 
the whales while they are at the surface, causing them to 
adopt behavioural strategies to avoid attacks (Fazio et al. 
2015). However, a major increase in the occurrence of this 
behaviour, especially on calves (Marón et al. 2015), may be 
compromising population health (Fiorito et al. 2016) and 
contributing to mass mortality events (Rowntree et al. 2013; 
Marón et al. 2015). This problem purportedly stems from the 
rapid growth of the kelp gull population in coastal Argentina 
due to increased access to and utilization of feeding oppor-
tunities on human and fishery waste (Bertellotti and Yorio 
2000; Lisnizer et al. 2011; Stefanski and Villasante 2015).

In Subantarctic seas, industrial activities of Patagonian 
toothfish (Dissostichus eleginoides) longliners also lead to 
large aggregations of seabirds that feed on offal (Ashford 
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et al. 1995; Cherel et al. 1996). This behaviour incidentally 
brings them into close proximity to considerable numbers 
of male sperm whales (Physeter macrocephalus) and killer 
whales (Orcinus orca) that depredate from the longlines 
while they are being retrieved (Tixier et al. 2019). In this 
paper, we present the first documentation of giant petrels 
(Macronectes spp.) preying on live sperm whales near 
toothfish longliners in Subantarctic waters of the Southern 
Hemisphere.

Methods

Observations of giant petrels preying on live sperm whales 
were made while documenting whale depredation from 
Patagonian toothfish longlining vessels on 39 days between 
7 May and 15 June 2015 near South Georgia Island (see 
Towers et  al. 2018) and opportunistically near Crozet 
and Kerguelen Islands from around 1997 to 2019 (Fig. 1; 
Table 1). This behaviour was observed with naked eyes or 
8X42 binoculars and photographed with SLR and DSLR 
cameras outfitted with lenses up to 400 mm in focal length 
when it occurred within close enough proximity to the ves-
sels to do so. Positions and dates for Kerguelen and Crozet 
were extracted from the Pecheker database (Pruvost et al. 
2012). Predation events were defined as any occasion when 
giant petrels were photographed pecking a live sperm whale 
during one of its surfacing intervals. Consecutive predation 
events by a single bird over a short period of time were 
defined as predation bouts.

Giant petrels were identified based on their large size and 
body shape and the northern and southern species were dif-
ferentiated from each other by the colour of their culmen 
(Carlos and Voisin 2008). Age classes of both species were 
assessed comparing images of birds involved in predation 

events to characteristics of giant petrel plumage provided in 
Carlos and Voisin (2008).

Results

Giant petrels were photographed preying on male sperm 
whales during 14 occasions on four (15%) of 26 days that 
they were documented depredating near South Georgia 
Island. Near Crozet Islands this behaviour was opportunis-
tically recorded during six occasions on three days and near 
Kerguelen Island during three occasions on two days (Fig. 1; 
Table 1). Giant petrels were constantly around the fishing 
vessels in all three regions, usually in the hundreds (Gasco 
et al. 2017), but sperm whales were documented from these 
vessels during 69%, 61%, and 41% of the time they spent 
fishing near South Georgia, Crozet, and Kerguelen Islands, 
respectively (see Towers 2015; Janc et al. 2018).

Giant petrels approached sperm whales on the wing 
and either landed directly on their backs as they surfaced 
or near their bodies just prior to their surfacing and then 
swam up to them (Fig. 2; Online Resource 1). They did 
not appear to target any specific part of the back and no 
other potential prey such as external parasitic or com-
mensal organisms were observed on the bodies of any 
sperm whales. Predation events and bouts were not always 
recorded from beginning to end, but events that were well 
documented ranged from one to three seconds in duration 
due to the brief period of time that the backs of whales 
were exposed at the surface (Table 1). Reactions of sperm 
whales were recorded for 15 of 23 predation events. They 
ranged from no reaction to sinking, flinching, arching, roll-
ing, diving, or surfacing with only their blowhole out of 
the water (snorkelling). When bouts of predation events 
by the same bird were recorded, the reactions of sperm 

Fig. 1  Number of predation 
events and locations of South 
Georgia, Crozet, and Kerguelen 
Islands where giant petrels 
(Macronectes spp.) were docu-
mented preying on depredating 
sperm whales (Physeter macro-
cephalus)
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whales to predation would often evolve from no reaction 
or simply sinking on the first event to flinching or rolling 
during subsequent events followed by an arch and dive 
and snorkelling behaviour on following surfacings. Sperm 
whales were not observed flinching, rolling, and snorkel-
ling unless being attacked by giant petrels. Only single 
birds were documented preying on sperm whales, but two 
to four giant petrels were observed simultaneously target-
ing individual sperm whales during two predation bouts.

Individual northern (M. halli) and southern (M. gigan-
teus) giant petrels were identified in seven and one preda-
tion bouts, respectively, and both species were implicated 
in repeated predation events. Based on plumage, we infer 
that a single northern giant petrel was involved in all seven 
predation events during four bouts on one day (Table 1). 
The single southern giant petrel confirmed in a predation 
bout was of breeding age (Online Resource 2) (G5, see 
Carlos and Voisin 2008). Of the four northern giant petrels 
documented preying on sperm whales, all were of breeding 
age (H4–H8, see Carlos and Voisin 2008). A total of eight 
predation events were made by four immature giant petrels 
that could not be classified to species (Table 1).

Discussion

This note presents data indicating that both northern and 
southern giant petrels will feed on the flesh of live male 
sperm whales in different Subantarctic regions of the 
Southern Hemisphere where commercial longline fish-
eries for toothfish are active. Giant petrels are known to 
feed opportunistically on a wide variety of prey including 
fishery bycatch, squid, seabirds, pinniped carrion (Hunter 
1983; Hunter and Brooke 1992; Ryan et al. 2008), and 
even live sheep (Réale et al. 1996). This is the first report 
of them feeding on live sperm whales. However, giant 
petrels have rarely been observed feeding on southern 
right whales in their calving grounds at Peninsula Valdes, 
Argentina (M. Sironi pers. comm.) where this whale spe-
cies is also preyed on by kelp gulls (Sironi et al. 2009). 
These are the only other cetaceans documented as live prey 
for avian predators that we are aware of and their strong 
behavioural responses to kelp gull attacks (Thomas 1988; 
Rowntree et al. 1998) are very similar to the reactions of 
sperm whales when preyed on by giant petrels.

Table 1  The number, date, time, and location of predation bouts and events as well as the species and age class of giant petrels (Macronectes 
spp.) implicated and the reactions of the sperm whales (Physeter macrocephalus) being preyed on (n/a: not available)

Predation bout Predation 
event

Date Time Location SPW reaction GP species GP age class

1 1  ~ 1997 n/a Crozet n/a Northern H5
2 2 2010-10-18 16:29:43–16:29:44 Kerguelen Arch, Flinch n/a Immature
2 3 2010-10-18 16:29:48 Kerguelen Snorkel, Roll n/a Immature
3 4 2015-04-26 12:54:42–12:54:43 Crozet n/a Southern G5
3 5 2015-04-26 12:54:54 Crozet Sink Southern G5
4 6 2015-05-15 10:02:24–10:02:26 South Georgia None n/a Immature
4 7 2015-05-15 10:03:05–10:03:07 South Georgia Sink n/a Immature
4 8 2015-05-15 10:03:19 South Georgia n/a n/a Immature
4 9 2015-05-15 10:05:41 South Georgia Roll n/a Immature
5 10 2015-05-26 12:01:50 South Georgia Roll Northern H6
6 11 2015-05-27 11:45:46 South Georgia None Northern H4
6 12 2015-05-27 11:48:46–11:48:47 South Georgia Sink, Arch, Dive Northern H4
7 13 2015-05-27 13:42:46 South Georgia n/a Northern H4
7 14 2015-05-27 13:43:59 South Georgia Flinch, Sink Northern H4
8 15 2015-05-27 14:10:14–14:10:15 South Georgia Sink Northern H4
9 16 2015-05-27 14:43:59–14:44:00 South Georgia Sink Northern H4
9 17 2015-05-27 14:44:05–14:44:06 South Georgia Arch Northern H4
10 18 2015-05-28 14:03:46 South Georgia n/a n/a Immature
11 19 2015-05-28 16:00:32 South Georgia Dive n/a Immature
12 20 2019-02-08 n/a Crozet n/a Northern H8
12 21 2019-02-08 n/a Crozet n/a Northern H8
12 22 2019-02-08 n/a Crozet Snorkel Northern H8
13 23 2019-04-22 14:40:40 Kerguelen n/a n/a n/a
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Although every giant petrel observed preying on sperm 
whales could not be identified to species, northern giant 
petrels were most often implicated in this behaviour at 
Crozet Islands and the only species implicated at South 
Georgia Island, even though most birds around the ves-
sels each day off Crozet, South Georgia, and Kerguelen 
Islands were southern giant petrels (Gasco et al. 2017; J. 
Towers pers. obs). This is not entirely surprising consid-
ering that of the two species, northern giant petrels are 
more often documented instigating novel feeding behaviour 
(Ryan et al. 2008; Dilley et al. 2013) and that mammals 
constitute a greater part of their diet (Hunter 1983; Hunter 
and Brooke 1992). Male giant petrels are known to feed 
more often on mammals than females (Hunter and Brooke 
1992; González-Solís et al. 2000), but because the sexes 
of giant petrels are not distinguishable by plumage (Carlos 
and Voisin 2008), the sexes of individuals involved in this 
behaviour were not discerned. In any case, it is possible that 

this behaviour is more common than our results indicate, 
especially because effort at Crozet and Kerguelen Islands 
was largely opportunistic.

Giant petrels may prey on sperm whales opportunisti-
cally under natural circumstances, but this behaviour could 
be facilitated and perpetuated by longlining operations. For 
example, giant petrels and male sperm whales are usually 
solitary at high latitude seas but commercial longlining at 
South Georgia, Crozet, and Kerguelen Islands provides con-
sistent feeding opportunities that result in persistent aggre-
gations of both (Ashford et al. 1995; Delord et al. 2005; 
Clark and Agnew 2010; Janc et al. 2018). Since the devel-
opment of this industry in the 1990s, northern giant petrel 
populations have grown throughout their range (Patterson 
et al. 2008) and in recent years depredation rates by sperm 
whales have risen at South Georgia and been consistently 
high at Crozet and Kerguelen Islands (Clark and Agnew 
2010; Towers 2015; Janc et al. 2018). Competition between 

Fig. 2  Image sequence from 
predation event 15 showing 
an H4 age class northern giant 
petrel (Macronectes halli) 
approaching a surfacing sperm 
whale (Physeter macrocepha-
lus) near South Georgia Island 
at 14:10:13, landing on and 
pecking its back at 14:10:14 
and retreating with a piece of 
flesh at 14:10:15 while the 
sperm whale sinks. Note the 
other northern giant petrel that 
approached the sperm whale in 
the water but lifted off as the 
sperm whale began to sink



923Polar Biology (2020) 43:919–924 

1 3

depredating sperm whales can cause them to dive deeper, 
faster, and longer than when foraging naturally (Towers 
et al. 2018) which may result in extended periods near the 
surface to replenish oxygen stores. During this time, indi-
viduals are vulnerable to aerial predation while their diving 
ability is limited. These unique opportunities for giant pet-
rels to exploit live sperm whales are not likely as common 
under circumstances not affected by large-scale resource 
extraction.

Acknowledgements We thank Captain John Bennett at Sanford Sea-
food, Katherine Ross formerly at the Government of South Georgia and 
South Sandwich Islands, Charlotte Chazeau, Patrice Pruvost, Alexis 
Martin (PECHEKER database) at the Museum National d’Histoire 
Naturelle (MNHN) de Paris, John Durban, Bob Pitman, and Paul Tixier 
for helping to facilitate this project. We also thank Romain Bochard, 
Christian Lemarchand, Corentin Matheron, and Nick Wren for helping 
to photo-document this behaviour, Elysanne Durand for assistance with 
preparing materials, and Peter Ryan, Mariano Sironi, and an anony-
mous individual for providing helpful reviews of this manuscript.

Compliance with ethical standards 

Conflict of interest We declare no conflict of interest.

References

Anderwald P, Evans PGH, Gygax L, Hoelzel AR (2011) Role of feed-
ing strategies in seabird-minke whale associations. Mar Ecol Prog 
Ser 424:219–227

Ashford JR, Croxall JP, Rubilar PS, Moreno CA (1995) Seabird inter-
actions with longlining operations for Dissostichus eleginoides 
at the South Sandwich Islands and South Georgia. CCAMLR Sci 
1:143–153

Au DWK, Pitman RL (1986) Seabird interactions with dolphins and 
tuna in the eastern tropical Pacific. Condor 88:304–317

Bertellotti M, Yorio P (2000) Utilisation of fishery waste by Kelp Gulls 
attending coastal trawl and longline vessels in northern Patagonia, 
Argentina. Ornis Fennica 77:105–115

Carlos CJ, Voisin J-F (2008) Identifying giant petrels, Macronectes 
giganteus and M. halli, in the field and in the hand. Seabird 
21:1–15

Cherel Y, Weimerskirch H, Duhamel G (1996) Interactions between 
longline vessels and seabirds in Kerguelen waters and a method 
to reduce seabird mortality. Biol Conserv 75:63–70

Clark JM, Agnew D (2010) Estimating the impact of depredation by 
killer whales and sperm whales on longline fishing for toothfish 
(Dissostichus eleginoides) around South Georgia. CCAMLR Sci 
17:163–178

Delord K, Gasco N, Weimerskirch H, Barbraud C, Micol T (2005) 
Seabird mortality in the Patagonian toothfish longline fishery 
around Crozet and Kerguelen Islands, 2001–2003. CCAMLR Sci 
12:53–80

Dilley BJ, Davies D, Connan M, Cooper J, de Villiers M, Swart L, 
Vandenabeele S, Ropert-Coudert Y, Ryan PG (2013) Giant petrels 
as predators of albatross chicks. Polar Biol 36:761–766

Evans PGH (1982) Associations between seabirds and cetaceans: a 
review. Mamm Rev 12:187–206

Fazio A, Argüelles MB, Bertellotti M (2015) Change in southern right 
whale breathing behavior in response to gull attacks. Mar Biol 
162:267–273

Fiorito CD, Bentancor A, Lombardo D, Bertellotti M (2016) Ery-
sipelothrix rhusiopathiae isolated from gull-inflicted wounds in 
southern right whale calves. Dis Aquat Org 121:67–73

Gasco N, Tixier P, Delord K, Guinet C, Duhamel G (2017) Scientific 
observation program around Kerguelen Island, a ship-of-oppor-
tunity for bird and mammal data collection. In: Proceedings of 
the Second Kerguelen Plateau symposium: marine ecosystem 
and fisheries, pp 365–379

González-Solís J, Croxall JP, Wood AG (2000) Sexual dimorphism 
and sexual segregation in foraging strategies of northern giant 
petrels Macronectes halli during the incubation period. Oikos 
90:390–398

Groch K (2001) Cases of harassment by kelp gulls (Larus domini-
canus) on right whales (Eubalaena australis) of Southern Bra-
zil. Biotemas 14:147–156

Hawke DJ (1994) Seabird association with Hector’s dolphins and 
trawlers at Lyttelton Harbour mouth. Notomis 41:206–209

Haynes TB, Campbell MA, Neilson JA, López JA (2013) Molecu-
lar identification of seabird remains found in humpback whale 
feces. Mar Ornithol 41:161–166

Hoelzel R, Dorsey EM, Stern J (1989) The foraging specialization of 
individual minke whales. Anim Behav 38:786–794

Hunter S (1983) The food and feeding ecology of giant petrels 
Macronectes halli and M. giganteus at South Georgia. J Zool 
200:521–538

Hunter S, Brooke ML (1992) The diet of giant petrels Macronectes 
spp. at Marion Island, Southern Indian Ocean. Colon Waterbirds 
15:56–65

Janc A, Richard G, Guinet C, Arnould JPY, Villanueva MC, Duhamel 
G, Gasco N, Tixier P (2018) How do fishing practices influence 
sperm whale (Physeter macrocephalus) depredation on demer-
sal longline fisheries? Fish Res 206:14–26

Lisnizer N, Garcia-Borboroglu P, Yorio P (2011) Spatial and tem-
poral variation in population trends of kelp gulls in northern 
Patagonia, Argentina. EMU 111:259. https ://doi.org/10.1071/
MU110 01

Marón CF, Beltramino L, Di Martino M, Chirife A, Seger J, Uhart 
M, Sironi M, Rowntree VJ (2015) Increased wounding of South-
ern Right Whale (Eubalaena australis) calves by Kelp Gulls 
(Larus dominicanus) at Península Valdés, Argentina. PLoS ONE 
10:e0139291

Martin AR (1986) Feeding association between dolphins and shearwa-
ters around the Azores Islands. Can J Zool 64:1372–1374

McMillan CJ, Towers JR, Hildering J (2018) The innovation and diffu-
sion of “trap-feeding” a novel humpback whale foraging strategy. 
Mar Mamm Sci 35:779–796. https ://doi.org/10.1111/mms.12557 

Muirhead KA, Malcolm CD, Duffus DA (2013) Marbled Murre-
lets (Brachyramphus marmoratus) foraging with gray whales 
(Eschrichtius robustus) off Vancouver Island, British Columbia. 
Can J Zool 91:847–852

Patterson DL, Woehler EJ, Croxall JP, Cooper J, Poncet S, Peter H-U, 
Hunter S, Fraser WR (2008) Breeding distribution and popula-
tion status of the Northern Giant Petrel Macronectes halli and 
Southern Giant Petrel M. giganteus. Mar Ornithol 36:115–124

Pitman RL, Ballance LT (1992) Parkinson’s petrel distribution and 
foraging ecology in the eastern Pacific: aspects of an exclusive 
feeding relationship with dolphins. Condor 94:825–835

Pitman RL, Durban JW (2010) Killer whale predation on penguins in 
Antarctica. Polar Biol 33:1589–1594

Pruvost P, Martin A, Denys G, Causse R (2012) Pecheker-Simpa, a tool 
for fisheries management and ecosystem modelling. In Proceed-
ings of the First Kerguelen Plateau symposium: marine ecosystem 
and fisheries, pp 263–270

Réale D, Boussès P, Chapuis JL (1996) Female-biased mortality 
induced by male sexual harassment in a feral sheep population. 
Can J Zool 74:1812–1818

https://doi.org/10.1071/MU11001
https://doi.org/10.1071/MU11001
https://doi.org/10.1111/mms.12557


924 Polar Biology (2020) 43:919–924

1 3

Ridoux V (1987) Feeding association between seabirds and killer 
whales, Orcinus orca, around subantarctic Crozet Islands. Can 
J Zool 65:2113–2115

Rossi-Santos MR, Flores AC (2009) Commensalism between Guiana 
dolphins Sotalia guianensis and sea birds in the north bay of Santa 
Catarina, southern Brazil. Open Mar Biol J 3:77–82

Rowntree VJ, McGuinness P, Marshall K, Payne R, Sironi M, Seger 
J (1998) Increased harassment of right whales (Eubalaena aus-
tralis) by kelp gulls (Larus dominicanus) at Peninsula Valdes, 
Argentina. Mar Mamm Sci 14:99–115

Rowntree V, Uhart M, Sironi M, Chirife A, Di Martino M, La Sala 
L, Musmeci L, Mohamed N, Andrejuk J, McAloose D, Sala JE, 
Carribero A, Rally H, Franco M, Adler FR, Brownell RL Jr, Seger 
J, Rowles T (2013) Unexplained recurring high mortality of south-
ern right whale Eubalaena australis calves at Península Valdés, 
Argentina. Mar Ecol Prog Ser 493:275–289

Ryan PG, Sommer E, Breytenbach E (2008) Giant petrels Macronectes 
hunting Northern rockhopper penguins Eudyptes moseleyi at sea. 
Ardea 96:129–134

Sironi M, Rowntree V, Snowdon CT, Valenzuela L, Marón C (2009) 
Kelp gulls (Larus dominicanus) feeding on southern right whales 
(Eubalaena australis) at Península Valdés, Argentina: updated 
estimates and conservation implications. SC/61/BRG19. https ://
resea rchga te.net/publi catio n/24132 5107. Accessed 21 Oct 2019

Stefanski SF, Villasante S (2015) Whales vs. gulls: assessing trade-
offs in wildlife and waste management in Patagonia, Argentina. 
Ecosyst Serv 16:294–305

Thomas PO (1988) Kelp gulls, Larus dominicanus, are parasites on 
flesh of the right whale, Eubalaena australis. Ethology 79:89–103

Tixier P, Burch P, Richard G, Olsson K, Welsford D, Lea M, Hinell 
MA, Guinet C, Janc A, Gasco N, Duhamel G, Villanueva MC, 
Suberg L, Arangio R, Söfker M, Arnould JPY (2019) Commercial 
fishing patterns influence odontocete whale-longline interactions 
in the Southern Ocean. Sci Rep 9:1904. https ://doi.org/10.1038/
s4159 8-018-36389 -x

Towers JR (2015) Final report for contract as cetacean research techni-
cian for the Government of South Georgia and South Sandwich 
Islands in 2015. https ://www.resea rchga te.net/publi catio n/32738 
2189. Accessed 28 Mar 2020

Towers JR, Tixier P, Ross KA, Bennett J, Arnould JPY, Pitman RL, 
Durban JW (2018) Movements and dive behaviour of a toothfish-
depredating killer and sperm whale. ICES J Mar Sci 76:298–311. 
https ://doi.org/10.1093/icesj ms/fsy11 8

Vaughn RL, Würsig B, Shelton DS, Timm LL, Watson LA (2008) 
Dusky dolphins influence prey accessibility for seabirds in Admi-
ralty Bay, New Zealand. J Mamm 89:1051–1058

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://researchgate.net/publication/241325107
https://researchgate.net/publication/241325107
https://doi.org/10.1038/s41598-018-36389-x
https://doi.org/10.1038/s41598-018-36389-x
https://www.researchgate.net/publication/327382189
https://www.researchgate.net/publication/327382189
https://doi.org/10.1093/icesjms/fsy118

	Giant petrels (Macronectes spp.) prey on depredating sperm whales (Physeter macrocephalus)
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements 
	References




