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In the Southern Ocean, giant petrels Macronectes sp. are
alongside the Brown Skua (Stercorarius antarcticus
lonnbergi) the major terrestrial scavengers and predators
feeding on land on penguins and seal carrion, and at sea
on dead cetaceans and other prey such as crustaceans and
fishes (Ridoux, 1994). Originally regarded as a single spe-
cies, Bourne and Warham (1966) described two different
species on the basis of differences in both morphology
(i.e., the color of the endplate of the bill) and behavior
(i.e., the breeding timing): the Northern Giant Petrel with
a dark red bill tip and a breeding season starting earlier
(Macronectes halli, hereafter northern petrel) and the
Southern Giant Petrel with a pale green bill tip
(Macronectes giganteus, hereafter southern petrel).
Despite these slight differences, both species show
remarkable similarities such as their feeding behavior
(Gonzalez-Solis et al., 2000). On land, giant petrels are
mainly scavengers (Ridoux, 1994) but are also fierce preda-
tors attacking various prey such as fur seal pups, penguin,
and albatross chicks and even adults (Dilley et al., 2013;
Horswill et al., 2014; Nagel et al., 2022; Risi et al., 2021;
Ryan et al, 2008). Such an opportunistic feeding

repertoire, from scavenging to predation, seems particu-
larly conducive to cannibalism, that is the act of killing
and consuming a conspecific (Fouilloux et al., 2019),
which is an even more likely behavior for a colonial spe-
cies that breeds in loose aggregations (Voisin, 1988).
Recently, Grohmann Finger et al. (2021) reported the first
case of cannibalism in southern petrels with direct preda-
tion of chicks at the South Shetland Islands. It seems then
highly probable that northern petrels demonstrate a simi-
lar cannibalistic behavior. However, no other observation
can be found in the literature, and there is no record of
this behavior for northern petrels.

Possession Island (46°25' S, 51°45' E, 146 km?) is a
sub-Antarctic island located in the Crozet archipelago in
the Southern Indian Ocean. Giant petrels form in loose
colonies located all around the island and breed on rela-
tively flat areas with tussock or against rocky ridges
(Voisin, 1988). Based on the last population census, there
exist ~220 pairs of southern petrels and ~490 pairs of
northern petrels on the island (Delord et al., 2008;
CEBC-CNRS, Project 109, IPEV, unpublished data). The
valley of Petit Caporal (46°21.5’ S, 51°46.2" E) hosts one

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2024 The Author(s). Ecology published by Wiley Periodicals LLC on behalf of The Ecological Society of America.

Ecology. 2024;e4491.
https://doi.org/10.1002/ecy.4491

https://onlinelibrary.wiley.com/r/ecy | 1of5


https://orcid.org/0000-0001-6720-951X
https://orcid.org/0000-0003-0146-212X
mailto:alexandre.vong@hotmail.fr
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://onlinelibrary.wiley.com/r/ecy
https://doi.org/10.1002/ecy.4491
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fecy.4491&domain=pdf&date_stamp=2024-11-28

20f5 |

VONG ET AL.

of the smallest colonies in the north of the island, with
less than 30 breeding pairs of northern petrels per year.
The first instance of presumed cannibalism in northern
petrels was observed during the annual long-term moni-
toring of the breeding pairs on 3 December 2021. We
recorded the presence of two adult northern petrels
around a freshly dead northern petrel chick not far from
the colony of Petit Caporal; we photographed one of the

adults, probably a male due to bill length and jizz
(Gonzélez-Solis, 2004), approaching the carrion and feed-
ing on it (Figure 1).

In addition to this observation, we recorded several
cases of cannibalism during the monitoring of another
northern petrel colony situated at Pointe Basse in the
northwest of the island (46°21.6' S, 51°42.5' E). This is
the largest colony of northern petrels on the island,

FIGURE 1 Feeding sequence of a Northern Giant Petrel on the carcass of a conspecific chick at the colony of Petit Caporal, Possession
Island, on 3 December 2021. (a) Adults seen near the carrion at the beginning of our observation. Ringed adult in the background showed
agonistic behavior toward the closest adult. (b) Closest adult, with a monel ring on the left leg, approaching the chick with wings spread.

(c) Same adult dragging the carrion to feed on it. (d) The adult tears off some flesh, showing the typical behavior of a scavenging giant petrel.
(e) Carrion of the Northern Giant Petrel chick. The bill tip of the chick shows the typical red color of the Northern Giant Petrels. Photo
credits: Florent Sabatier.
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composed of 15 loose breeding patches with only few
southern petrels nesting sympatrically in some patches.
As part of a long-term demographic study initiated in
2009, every nest of this colony is followed up each year to
identify individuals and their breeding status, and all
chicks are ringed just before fledging. Following a mas-
sive decline during the last 4 years in this colony with a
breeding success currently below 10% (~50% in the
2000s) (Delord et al., 2008), nest monitoring with camera
traps was set up by the Terres australes et antarctiques
frangaises for the 2023 breeding season to help under-
stand the causes of the breeding failures. Sixteen camera
traps were deployed for the whole breeding season
(between August 2023 and March 2024) to monitor
high-density patches at Pointe Basse. All devices were set
up between 3 and 5 m from nests to avoid disturbance.
Whenever a monitored nest failed, camera traps were
moved to a new nest occupied by breeding birds to cover
a maximum number of nests. Out of 46 nests monitored,
32 of them failed, either at the egg or the chick stage.
Photo visualization showed not only a major pressure
from Brown Skuas but also a significant impact of giant
petrels. We observed five occurrences of predation of
adult giant petrels on chicks: Camera traps recorded two
northern petrel chicks predated by adult conspecifics
(Figures 2 and 3), one northern petrel chick predated by
an adult southern petrel, one southern petrel chick
predated by an adult northern petrel, and one northern
petrel chick predated by an unidentified giant petrel (see
Appendix S1: Figures S1-S3). Predation events by giant
petrels took place both at night and during the day
(Appendix S1: Figure S3). Interestingly, the two cases of
northern petrel cannibalism happened in different con-
texts, with one unguarded chick predated (Figure 2) and
one direct depredation of a chick guarded by its parent
(Figure 3).

There is no certainty as to the cause of death of the
northern petrel chick in the valley of Petit Caporal.
Death was recent given the state of the carrion
(Figure 1e) and could have been caused by a cannibalistic
adult giant petrel, skuas, or to another cause. On the
other hand, our observations at the colony of Pointe
Basse clearly showed direct predation events by conspe-
cifics. Interestingly, the photographs taken by the camera
traps revealed interspecific predation events between
southern petrels and northern petrels. This suggests that
cannibalism was not only a species-specific behavior but
may have been linked to specific conditions driving the
predatory behavior. Studies on other groups of seabirds
suggest cannibalism to be more than just an opportunis-
tic behavior, but instead a specialized behavior displayed
under particular environmental conditions, usually asso-
ciated with food shortages or high population density

FIGURE 2 Adult Northern Giant Petrel attacking and killing
a Northern Giant Petrel chick at the colony of Pointe Basse,

Possession Island, captured with a motion sensor-triggered camera.
(a) Conspecific adult attacking the unguarded chick left by the
parent half an hour earlier (no ring is visible). (b) Five minutes
were enough for the adult to tear off the skin to feed on the chick’s
carcass. Photo credits: Terres australes et antarctiques

francaises (TAAF).

(Fouilloux et al., 2019; Hayward et al., 2014). We have no
information here about what might have triggered these
attacks, and we lack information about the identity of
the cannibalistic birds and their breeding status; we only
know from the monel rings visible on the pictures of the
birds in Petit Caporal and the absence of rings on north-
ern petrels in Pointe Basse that the cannibalistic birds at
both sites were not the same individuals. For the two
cannibalism events in Pointe Basse, the chick was either
alone or guarded by a parent. Cannibalism here was thus
motivated not only by easier predation conditions but
also by a more aggressive and risky behavior adopted by
some individuals. Cannibalism among giant petrels might
be a behavior more common than expected or might be
triggered by particular conditions. Both colonies studied
here had an extremely low breeding success, and failed
breeders can remain around their nests even several weeks
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FIGURE 3 Second observation of cannibalism between
Northern Giant Petrels at the colony of Pointe Basse, Possession
Island, captured with a motion sensor-triggered camera. (a) Ringed
adult northern petrel prowling around the nest where the parent is
brooding the chick and shows agonistic behavior. (b) Two hours later,
another adult northern petrel with no ring attacked and stole the
conspecific chick from the parent still on the nest. (c) The
cannibalistic adult was seeing feeding on the chick 5 min later, with
another adult joining the scene, next to the parent still sitting on the
nest. Photo credits: Terres australes et antarctiques francaises (TAAF).

after the loss of their egg or chick (A. Vong, personal
observation). Individual experience during the breeding
season might be a driver of cannibalism; one could

hypothesize that failed breeders who remained attached
to their nest or their colony are more likely to display a
cannibalistic behavior toward the chicks around them.
We could thus expect cannibalism to be dependent on
such particular conditions, which might explain the lack
of previous reports of cannibalism. Alternatively, the
use of monitoring techniques such as camera traps may
have facilitated the detection of this behavior that might
be more common than expected.

Interestingly, there is no mention of giant petrel
attacks on other surface-nesting Procellariiforms on La
Possession Island, whereas such attacks on albatross
chicks have recently been observed on other islands
(Dilley et al., 2013; Risi et al., 2021). Given that
Wandering Albatrosses can nest very close to some giant
petrel colonies on La Possession Island, it would then be
interesting to explore potential interspecific attacks by
giant petrels. We showed here with multiple records that
cannibalism is clearly part of the feeding behavior of
northern petrels and partly explains the occurrence
of breeding failures at Possession Island. Further research
is needed to fully understand the role of cannibalism in
the feeding repertoire of giant petrels and to identify
the drivers underlying this behavior.

AUTHOR CONTRIBUTIONS

Alexandre Vong, Karine Delord, and Christophe Barbraud
wrote the manuscript. Lucia Llorente Zubiri and Nicolas
Croizé compiled camera trap photographs and edited the
manuscript. Célia Lesage and Florent Sabatier edited the
manuscript.

ACKNOWLEDGMENTS

We warmly thank all the members of the missions 60 and
61 at Crozet who helped in the field. This work was
financed by the French Polar Institute (IPEV) project
ORNITHO2E 109 (PI C Barbraud), by Terres Australes et
Antarctiques Francaises, and by Zone Atelier Antarctique
et Terres Australes. The field procedures and manipula-
tions on Crozet were approved by the Comité National de
la Protection de la Nature and by the Préfet of Terres
Australes et Antarctiques Francgaises. We declare that this
work complies with the current French laws. This study is
part of the long-term Studies in Ecology and Evolution
(SEE-Life) program of the CNRS.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

ORCID

Karine Delord ‘® https://orcid.org/0000-0001-6720-951X
Christophe Barbraud ‘® https://orcid.org/0000-0003-0146-
212X

85U8017 SUOLULIOD 9AIIEa1D) 3[cfedldde U Aq pauenob ae oIl VO ‘3N JO S3INJ J0j ARIq1T 8UIIUO A1 UO (SUONIPUOD-PUR-SLLIBY WD  AB 1M AleIq 1jul [UO//SdNY) SUOTPUOD pue SIS 1 8L 89S *[1Z02/TT/8Z] Uo AriqiTaulju AB]iM * 8ouel 8UeIYO0D - piopd aulkey Aq T6vbA98/200T 0T/I0p/W0d A8 | AeIq1 Ul JU0'S eUINO fesa// SNy WoJj pepeo|umod ‘0 ‘0. T66E6T


https://orcid.org/0000-0001-6720-951X
https://orcid.org/0000-0001-6720-951X
https://orcid.org/0000-0003-0146-212X
https://orcid.org/0000-0003-0146-212X
https://orcid.org/0000-0003-0146-212X

ECOLOGY

| 50f5

REFERENCES

Bourne, W. R. P., and J. Warham. 1966. “Geographical Variation in
the Giant Petrels of the Genus Macronectes.” Ardea 54: 45-67.

Delord, K., D. Besson, C. Barbraud, and H. Weimerskirch. 2008.
“Population Trends in a Community of Large Procellariiforms
of Indian Ocean: Potential Effects of Environment and
Fisheries Interactions.” Biological Conservation 141(7):
1840-56. https://doi.org/10.1016/j.biocon.2008.05.001.

Dilley, B. J., D. Davies, M. Connan, J. Cooper, M. de Villiers, L.
Swart, S. Vandenabeele, Y. Ropert-Coudert, and P. G. Ryan.
2013. “Giant Petrels as Predators of Albatross Chicks.” Polar
Biology 36(5): 761-66. https://doi.org/10.1007/s00300-013-1300-1.

Fouilloux, C., E. Ringler, and B. Rojas. 2019. “Cannibalism.”
Current Biology 29(24): 1295-97. https://doi.org/10.1016/j.cub.
2019.09.068.

Gonzalez-Solis, J. 2004. “Sexual Size Dimorphism in Northern
Giant Petrels: Ecological Correlates and Scaling.” Oikos 105(2):
247-254. https://doi.org/10.1111/j.0030-1299.2004.12997 .X.

Gonzélez-Solis, J., J. P. Croxall, and A. G. Wood. 2000. “Foraging
Partitioning between Giant Petrels Macronectes Spp. and Its
Relationship with Breeding Population Changes at Bird
Island, South Georgia.” Marine Ecology Progress Series 204:
279-288. https://doi.org/10.3354/meps204279.

Grohmann Finger, J. V., D. H. Cord, M. V. Petry, and L. Kriiger.
2021. “Cannibalism in Southern Giant Petrels (Macronectes
giganteus) at Nelson Island, Maritime Antarctic Peninsula.”
Polar Biology 44(6): 1219-22. https://doi.org/10.1007/500300-
021-02859-8.

Hayward, J. L., L. M. Weldon, S. M. Henson, L. C. Megna, B. G.
Payne, and A. E. Moncrieff. 2014. “Egg Cannibalism in a Gull
Colony Increases with Sea Surface Temperature.” The Condor
116(1): 62-73. https://doi.org/10.1650/CONDOR-13-016-R1.1.

Horswill, C., J. Matthiopoulos, J. A. Green, M. P. Meredith,
J. Forcada, H. Peat, M. Preston, P. N. Trathan, and N. Ratcliffe.
2014. “Survival in Macaroni Penguins and the Relative
Importance of Different Drivers: Individual Traits, Predation
Pressure and Environmental Variability.” Journal of Animal
Ecology 83(5): 1057-67. https://doi.org/10.1111/1365-2656.12229.

Nagel, R., J. Coleman, C. Stainfield, J. Forcada, and J. Hoffman. 2022.
“Observations of Giant Petrels (Macronectes sp.) Attacking and
Killing Antarctic Fur Seal (Arctocephalus gazella) Pups.”
Aquatic Mammals 48(6): 509-512. https://doi.org/10.1578/ AM.
48.6.2022.509.

Ridoux, V. 1994. “The Diets and Dietary Segregation of Seabirds at
the Subantarctic Crozet Islands (Part 2).” Marine Ornithology
22(1): 65-128.

Risi, M., C. Jones, A. Osborne, and A. Steinfurth. 2021. “Southern
Giant Petrels Macronectes giganteus Depredating Breeding
Atlantic Yellow-Nosed Albatrosses Thalassarche chlororhynchos
on Gough Island.” Polar Biology 44(3): 593-99. https://doi.org/
10.1007/s00300-021-02810-x.

Ryan, P. G., E. Sommer, and E. Breytenbach. 2008. “Giant Petrels
Macronectes Hunting Northern Rockhopper Penguins
Eudyptes moseleyi at Sea.” Ardea 96(1): 129-134. https://doi.
0rg/10.5253/078.096.0116.

Voisin, J.-F. 1988. “Breeding Biology of the Northern Giant Petrel
Macronectes halli and the Southern Giant Petrel M. giganteus
at fle de La Possession, Iles Crozet, 1966-1980.” Marine
Ornithology 16: 65-97.

SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

How to cite this article: Vong, Alexandre,
Karine Delord, Nicolas Croizé, Célia Lesage,
Lucia Llorente Zubiri, Florent Sabatier, and
Christophe Barbraud. 2024. “Cannibalism in
Northern Giant Petrels (Macronectes Halli) at
Possession Island, Southern Indian Ocean.”
Ecology e4491. https://doi.org/10.1002/ecy.4491

85UBD17 SUOWWIOD 8ATe8ID 3(qedtjdde au Aq pausenob ae sspie YO ‘88N JO Ss|n. 10} ARIq1T8UIUO A8]IM UO (SUONIPUOD-PUR-SWLBH WD A8 | 1M ATeIq U UO//SANY) SUORIPUOD pue sw | 84} 885 *[7202/TT/82] U0 Ariqi]8uljuO A8|IM ‘ 80Ul 8URIL0D - pIojed auliey Aq T6vt Ad8/z00T OT/I0p/woo A3 M Areig1jeuljuo's euIno fess//sdny wo.y papeojumod ‘0 ‘0LT66E6T


https://doi.org/10.1016/j.biocon.2008.05.001
https://doi.org/10.1007/s00300-013-1300-1
https://doi.org/10.1016/j.cub.2019.09.068
https://doi.org/10.1016/j.cub.2019.09.068
https://doi.org/10.1111/j.0030-1299.2004.12997.x
https://doi.org/10.3354/meps204279
https://doi.org/10.1007/s00300-021-02859-8
https://doi.org/10.1007/s00300-021-02859-8
https://doi.org/10.1650/CONDOR-13-016-R1.1
https://doi.org/10.1111/1365-2656.12229
https://doi.org/10.1578/AM.48.6.2022.509
https://doi.org/10.1578/AM.48.6.2022.509
https://doi.org/10.1007/s00300-021-02810-x
https://doi.org/10.1007/s00300-021-02810-x
https://doi.org/10.5253/078.096.0116
https://doi.org/10.5253/078.096.0116
https://doi.org/10.1002/ecy.4491

	Cannibalism in northern giant petrels (Macronectes halli) at Possession Island, Southern Indian Ocean
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


