Aquatic Mammals 2022, 48(5), 436-448, DOI 10.1578/AM 48.5.2022.436

Evidence of Type A-Like Killer Whales (Orcinus orca) Predating
on Marine Mammals Along the Atacama Desert Coast, Chile

Ana M. Garcia-Cegarra'?

'Centro de Investigacion de Fauna Marina y Avistamiento de Cetdceos (CIFAMAC), Jesiis Tejada 621, Mejillones, Chile
E-mail: albatracu@gmail.com
2Instituto de Ciencias Naturales Alexander von Humboldt, Facultad de Ciencias del Mar y Recursos Bioldgicos,
Universidad de Antofagasta, Campus Coloso S/N, Antofagasta, Chile

Abstract

Killer whales (Orcinus orca) are marine apex
predators distributed across the world’s oceans.
In the last 40 years, researchers have increasingly
differentiated killer whales into ecotypes based
on genetics, morphology, behaviour, acoustic
repertoire, habitat, and trophic ecology. While
killer whale ecotypes in the Northern Hemisphere
are well studied, the recognition of distinct
killer whale forms in the Southern Hemisphere
is mainly limited to Antarctic waters. Although
present in less studied regions, such as along the
Atacama Desert coast in the Southeast Pacific
Ocean, limited information is available regarding
their biology or trophic ecology. Herein, multiple
lines of evidence are presented for killer whale
predation on marine mammals in northern Chile.
Using information from systematic boat-based
surveys, whale-watching tour surveys, and reports
from fishermen/citizen scientists, 19 killer whale
sightings are reported along the coast of northern
Chile (from the Arica and Parinacota region in the
north to the Atacama region in the south). Killer
whales were photo-identified as corresponding
to the Southern Hemisphere Type A-like ecotype
according to their dorsal fin shape and white eye
patch. One killer whale pod, which included two
males, one female, one juvenile, and one calf, was
resighted six times from 2016 to 2021 in northern
Chile and was observed hunting South American
sea lions (Otaria flavescens), dusky dolphins
(Lagenorhynchus obscurus), and long-beaked
common dolphins (Delphinus cf. capensis). Killer
whales were observed taking advantage of large
aggregations of sea lions associated with the off-
shore purse-seine fishery. Adult killer whales used
the hulls of fishing vessels to prevent sea lions
from escaping. Photo-identification analysis of a
fin whale (Balaenoptera physalus) catalogue from
Mejillones Peninsula showed that 2.6% of all
identified whales had apparent rake marks from

killer whale teeth on their dorsal fins. These data
show that Type A-like killer whales in northern
Chile prey on several species of marine mammals.
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Introduction

The killer whale (Orcinus orca) is a cosmopolitan
cetacean species distributed from tropical to cold
waters in all ocean basins (Ford, 2009). They are
marine top predators, feeding on a range of dif-
ferent prey such as cephalopods, teleost fishes,
sharks, rays, marine turtles, and birds, as well as
other marine mammals such as sea lions, porpoises,
dolphins, and whales (Ngttestad et al., 2002; Ford
et al., 2005; Alava et al., 2009, 2013; Ford, 2018;
Totterdell et al., 2022). According to variations in
morphology, habitat use, behaviour, prey prefer-
ences, and genetics, killer whales have been clas-
sified into several ecologically specialized lin-
eages or ecotypes (Pitman & Ensor, 2003; LeDuc
et al., 2008; Morin et al., 2015; Foote et al., 2016;
Hoyt, 2019). At the global level, researchers have
identified 10 killer whale ecotypes, five from the
Northern Hemisphere (three from the northwestern
[NW] coast of North America and two in the North
Atlantic) and five from the Southern Hemisphere,
mainly around Antarctica (Types A, B1,B2,C, and
D; Pitman & Ensor, 2003; Van Waerebeek et al.,
2010; Pitman et al., 2011; Durban et al., 2016).
In areas of high marine productivity, two or more
ecotypes can co-occur in sympatry (Riesch et al.,
2012). For example, in the North Pacific, the resi-
dent fish predators are found in the NW and north-
eastern (NE) Pacific, while the marine mammal
predators or transient (officially named now as
“Bigg’s killer whales”) and offshore (fish and shark
specialists) ecotypes are present in the NE Pacific
(Ford et al., 2005; Ford, 2018).
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In the NE Atlantic, Type 1 (fish-eaters with
some seals and small cetaceans in the diet) and
Type 2 (minke whale [Balaenoptera acuto-
rostrata] specialists) ecotypes co-occur. In the
Southern Hemisphere, the Type A killer whale
ecotype are specialist predators of Antarctic minke
whale (Balaenoptera bonaerensis), the pack ice
large Type Bl ecotype are specialist predators
of seals, the Gerlache small Type B2 ecotype
are mainly penguin eaters, the Ross Sea Type C
ecotype prey on Antarctic toothfish (Dissostichus
mawsoni), and the Subantarctic Type D ecotype
prey on other fish (Hoyt, 2019). The Antarctic
ecotypes B1, B2, and C differ from Type A in their
dorsal cape, whereas Types B1 and B2 individu-
als have large eye patches, and Type C individuals
have smaller, forward-slanted eye patches (Pitman
& Ensor, 2003; Durban et al., 2016). Body sizes
vary, with Type B1 being larger than Type B2, and
Type C being the smallest killer whale ecotype
with lengths of ~5 m (Fearnbach et al., 2011).

Some ecotypes are resident in a certain marine—
coastal area, while others are transient, feeding
in similar habitats across a wider spatial area
(Dahlheim & White, 2010). To date, there have
been no recorded instances of transient killer
whales from the North Pacific preying on fish,
while there are no records of resident killer whales
preying on marine mammals (Ford et al., 1998;
Saulitis et al., 2000; Dahlheim & White, 2010).

Killer whale ecotypes have specialized forag-
ing strategies, and several studies have argued that
behavioural differences among ecotypes are exam-
ples of distinct cultures —that is, behaviour trans-
mitted by social learning (Baird & Whitehead,
2000; Whitehead, 2020). For example, the Type B
ecotype of Argentina are well known for their
dramatic strategy of beaching themselves to cap-
ture South American sea lions (Otaria flavescens)
and southern elephant seals (Mirounga leonina,
Linneaus 1758) (Lopez & Lopez, 1985; Hoelzel,
1991; Iiiguez, 2001). This is an important form
of cultural specialization given that foraging
methods are transmitted within ecotypes from
parents to offspring, from generation to genera-
tion, through social learning in the same matrilin-
eal group, and imitation of conspecifics has been
considered to be a form of cultural transmission
(Hoelzel, 1991; Guinet & Bouvier, 1995; Baird &
Whitehead, 2000; Whitehead, 2020).

Culture is defined here as “information that
is capable of affecting individuals’ behaviour,
acquired from other individuals through teach-
ing, imitation and other forms of social learning”
(Laland et al., 2010, p. 138). Teaching is a powerful
form of social learning but is difficult to demon-
strate in nature. Social learning has been observed
in several cetaceans, including the Atlantic spotted

dolphin (Stenella frontalis), where information may
be transmitted to conspecifics vertically (mother/
offspring), horizontally (peer/peer), and obliquely
(non-parental/juvenile) (Bender et al., 2009). Prey
transfer from mother to calves has been observed
in the freshwater Tucuxi dolphin (Sotalia fluviati-
lis), and there is some evidence of maternal teach-
ing behavior in Atlantic spotted dolphins where
mothers display different foraging techniques in
the presence of their calves (Spinelli et al., 2006;
Bender et al., 2009). In Argentina, female killer
whales modify their stranding foraging behaviour
in the presence of naive juvenile observers (pre-
sumably their calves) (Guinet & Bouvier, 1995).
However, evidence of incidences of mother—calf
pair teaching are scarce in killer whale populations.

Killer whale foraging methods and consump-
tion patterns have been well studied in the North
Atlantic, North Pacific, Eastern Tropical Pacific,and
Antarctica (Vargas-Bravo et al., 2019). Conversely,
there is a lack of information regarding foraging
strategies or prey preferences from killer whale
ecotypes from the Southeast (SE) Pacific, likely
reflecting limited research effort. In the Galdpagos
Islands, killer whales have been observed preying
on ocean sunfish, mobulid rays, sharks, sea tur-
tles, sea lions, and Bryde’s whales (Balaenoptera
brydei) (Sonnino Sorisio et al., 2006; Alava &
Merlen, 2009; Alava et al., 2013; Alarcén-Ruales
et al., 2018). In Pert, the first record of three killer
whales preying on South American sea lions was
reported at San Juan de Marcona in August 1986
(Van Waerebeek et al., 1988). Garcia-Godos (2004)
further documented killer whale predation on
pilot whale (Globicephala sp.), bottlenose dolphin
(Tursiops truncatus), South American sea lions,
and South American fur seals (Arctocephalus aus-
tralis). Killer whales have also been observed
displaying predatory behavior towards humpback
whales (Megaptera novaeangliae), blue whales
(Balaenoptera musculus), and South American
sea lions. Humpback whale flukes have also been
observed with tooth rake marks both in Pert and
in Chilean Patagonia (Capella et al., 2018; Testino
etal.,2019). However, there are no records of killer
whales preying on other cetacean species such as
dolphins or whales in northern Chile.

Interactions between killer whales and fishing
operations have been documented in several oceans
(Visser, 2000; Dalla Rosa & Secchi, 2007; Tixier
et al., 2010, 2016; Caminas et al., 2018; Dahlheim
etal.,2022). In the Mediterranean Sea, killer whales
take advantage of longline tuna fisheries to prey on
Atlantic bluefin tuna (Thunnus thynnus) (Camifias
et al., 2018). In SE Australia, killer whales prey on
blue-eye trevalla (Hyperoglyphe antarctica) cap-
tured in commercial longline fisheries (Gimonkar
et al., 2022), while in the subantarctic waters of
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Crozet Archipelago and southern Chile, the two
genetically distinct Type A and Type D killer whale
ecotypes have also been observed interacting with
fisheries as an opportunity to prey on Patagonian
toothfish (Dissostichus eleginoides) (Roche et al.,
2007; Tixier et al., 2010; Amelot et al., 2022). Here,
killer whales remove fish from longlines (Tixier
et al.,2019). This type of interaction started with the
expansion of the commercial longline Patagonian
toothfish fishery in the 1990s, and killer whales
developed new foraging strategies when their main
prey became scarce (Tixier et al., 2019). Although
interactions between killer whales and longline
fisheries are well documented, their exploitation of
fishing vessel hulls to prey on pinnipeds and other
marine mammals are not, with a single reported case
of killer whales attacking a sperm whale (Physeter
macrocephalus) from the Patagonian toothfish fish-
ery in southern Chile (Hucke-Gaete et al., 2004).

Killer whales are distributed in waters adjacent
to Chilean-administrated territories from Pisagua
(13° S) to the Bellinghausen Sea (70° S) and to
the Juan Fernidndez Islands (Aguayo-Lobo et al.,
1998). From the coast of the fjords of Chilean
Patagonia (53° S) to Central-North Chile (29° S),
Type A killer whales have been observed feeding
on pinnipeds (South American fur seals and South
American sea lions) (Capella et al., 1999; Hiickstadt
& Antezana, 2004; Goetz et al., 2008). Type A killer
whales in Chilean Patagonia also prey on pinnipeds
near the salmon aquaculture facilities (Septlveda
& Oliva, 2005; Capella et al., 2018). Chile is the
second largest producer of farmed Atlantic salmon in
the world, and production is centered in this region.
Extensive aquaculture attracts pinnipeds which feed
on farmed and escaped salmon (Sepilveda et al.,
2015). Killer whales likely benefit directly from
pinniped aggregation associated with salmon farms,
which increases the availability of food; and adults
have been observed sharing their pinniped prey with
their calves (Haiissermann et al., 2013; Capella et al.,
2018). Other work has shown that killer whales also
benefit from sea lion aggregations associated with
vessels from the industrial purse-seine fishing fleet
targeting jack mackerel (Trachurus murphyi) in
central Chile (Hiickstddt & Antezana, 2004). Here,
killer whales take advantage of the presence of fish-
ing vessels in offshore waters to locate and prey on
South American sea lions far from their nearshore
rookeries (Hiickstadt & Antezana, 2004).

Although the coastal waters of northern Chile
are extremely productive and support large popu-
lations of potential killer whale prey, the presence
of killer whales has just been reported by fisher-
men of the Antofagasta region, and their type and/
or foraging ecology has not been formally char-
acterized (Aguayo-Lobo, 1975; Guerra-Correa
etal., 1987). To further understand the occurrence,

distribution, and predatory behavior of killer
whales in the SE Pacific, this study provides a
first description of the presence of killer whales in
northern Chile and a characterization of the hunt
strategies they use to prey on marine mammals.

Methods

Observations of killer whales in northern Chile
were obtained through systematic boat-based
surveys, whale-watching surveys, and a citizen
science project involving fishermen from the
Atacama Desert coast of northern Chile.

Systematic Boat-Based Surveys

Systematic boat-based surveys to study cetacean
presence were performed in Mejillones Bay (23°
5' 57.65" S, 70° 27" 43.31" W) covering an area
of 380.67 km* during the austral spring/summer
(October to February) in consecutive years (2016
to 2021). This region of the Atacama Desert coast
has recently been recognised as a potential area
for the observation of cetacean species (Garcia-
Cegarra et al., 2021). Surveys were conducted from
an 8 m boat with 50 hp outboard motor under sea
conditions with Beaufort sea states of < 3, wave
heights < 1.5 m, and visibility of at least from 1 to
5 km (Williams & Thomas, 2009). Surveys were
conducted during daylight hours between 0800
and 1400 h. Two experienced observers searched
for cetaceans, scannning by eye and with 15 x
50 binoculars beyond 90° on both sides of the
vessel. When cetaceans were observed, time, sea
state, GPS location, sighting angle and distance
from the boat, group composition, and behavior
were recorded. Digital photographs of each ceta-
cean species observed in the region, including fin
whales (Balaenoptera physalus), dusky dolphins
(Lagenorhynchus obscurus),long-beaked common
dolphins (Delphinus cf. capensis), or killer whales,
were obtained with a Canon T5i reflex camera (for
details about the cetacean species observed in the
area, see Garcia-Cegarra et al., 2021).

Whale-Watching Surveys

Whale-watching surveys were performed with
a local tour operator in Mejillones Bay during
the austral summer of 2020 (January-February).
Whale-watching tours lasted 3 hours (0900 to
1200 h) in an 11 m boat with a 75 hp outboard
engine and a total capacity of 16 passengers. The
tour departed from the Mejillones fishing port and
followed a route to the cliffs at Punta Angamos
to allow passengers to observe marine fauna such
as sea lions, cetaceans, and Humboldt penguins
(Spheniscus humboldti). During the tour, the boat
stopped when killer whales were observed, and
a marine biologist guide noted the geographic
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position, took photographs, and recorded data
about the number of individuals observed and
their behaviour.

Fishermen/Citizen Science Data

Fishermen taking part in a citizen science project pro-
vided details of killer whale sightings from artisanal
and industrial purse-seine fishing operations from
Mejillones. Purse-seine fishing activity was focused
on the capture of Peruvian anchovy (Engraulis rin-
gens) along the coast of northern Chile. Fishermen
used mobile phones to record videos of events—for
example, when killer whales were seen to be prey-
ing on South American sea lions. Videos were sent
to the author for analysis. Information gathered from
these videos included killer whale sighting date,
location, behaviour, group size, apparent foraging
strategy, and prey species.

Photo-Identification and Distribution Analysis

Photos obtained during systematic boat-based sur-
veys, whale-watching, or fishing activities were
used to generate a photo-identification catalogue
of killer whales and other cetaceans, such as fin
whales, in the region. Photos were selected that
were perpendicular to the dorsal fin of individuals,
capturing both the right and left sides and the white
eye patch of killer whales when possible. Images
obtained were classified according to their quality
and recognisable nicks and notches in dorsal fins.
The catalogue of fin whales’ dorsal fins used in this
study was compiled at Mejillones Peninsula in the
period 2016 to 2021 based on best-quality photo-
graphs. Classification was performed according to
the nicks, marks, amputations, pigmentation, and
killer whale tooth rake marks in their dorsal fins.
Tooth rake marks were defined as a set of three or
more parallel and equidistant linear scars on the
dorsal fin (Mehta et al., 2007; Capella et al., 2018).
Killer whales were catalogued as adults, juveniles,
and calves according to their size relative to the
boat and the height and shape of their dorsal fin.
Foraging behaviour of killer whales was classified
according to the marine mammal prey species (e.g.,
dusky dolphin, South American sea lion, fin whale)
and the source of the data (i.e., systematic boat-
based surveys, whale-watching tours, or citizen
science data). High density areas of killer whales
were estimated with the Kernel Density Estimator
method using the ‘Spatial Analysis Tools’ in
ArcMap (ArcGIS, Version 10.4.1; ESRI, 2021).

Results

Actotal of 19 observations of killer whales were reg-
istered from northern Chile between 2016 and 2021
(Table 1). Groups ranged between one and five
individuals (mean = 3.4; median = 4; + SD = 1.4).

Three sightings of killer whales were obtained
through systematic boat-based surveys, three sight-
ings through whale-watching tours, and 13 sight-
ings through fishermen’s observations (Table 1).

Observations were distributed along a distance
of ~1,200 km along the Atacama Desert coast in
northern Chile, from Chafaral de Aceituno (29° S,
III Region) to the Arica and Parinacota Region
(18° S) (Figure 1A). Kernel density results show
that observations of killer whales were concentrated
in the Mejillones Peninsula with ~29 individuals/
km* observed (Supplemental Figure S1; supple-
mentary material for this article is available in the
“Supplemental Material” section of the Aquatic
Mammals website:  https://www .aquaticmammals-
journal.org/index.php?option=com_content&view=
article&id=10&Itemid=147). Along the Mejillones
Peninsula, observations of killer whales were distrib-
uted in waters of depths ranging from 3.1 to 380 m
(mean = 83; median = 115; + SD = 113; Figure 1B).
A total of five individual killer whales were photo-
identified and catalogued according to their dorsal
fin and body size as two adult males, one female,
one juvenile, and one calf (Figure 2). We named this
pod the “Menacho” pod. Recapture analysis showed
that the Menacho pod was resighted in 2018, 2019,
and 2020 along the coast of northern Chile, with
a maximum distance of 700 km between the most
northern and southern observations (Table 1).
In 22% of sightings (n = 4), killer whales were
observed predating on South American sea lions;
in 11% of observations (n = 2), they pursued dusky
and long-beaked common dolphins; while in 67%
of the remaining observations, they were engaged in
normal swimming behaviour (Table 1).

During a systematic boat-based survey con-
ducted in Mejillones Bay in November 2018, a
group of five killer whales was observed preying
on South American sea lions. These individuals
were photo-identified as members of the Menacho
pod. Based on the intermediate-sized eye patch
(larger than Type A ecotype but smaller than
Type B ecotype) (Figure 2), oriented parallel to the
body axis (similar to Type A and Type B ecotypes),
and the presence of a visible dorsal cape (similar to
Type B ecotype but lacking in Type A ecotype), we
can differentiate killer whales from northern Chile
as a Type A-like Southern Hemisphere ecotype;
also, their white patch eye is larger than Type A but
smaller than Type B (Pitman & Ensor, 2003).

Later (17 July 2019), a pod of five killer whales
was observed north of this location (between the
regions of Tarapaca and Antofagasta), pursuing a
group of South American sea lions during purse-
seine fishing activities. Fishermen recorded a
video of the attack showing sea lions attempting to
escape from the killer whales and their aggregation
in large numbers adjacent to the hull of the fishing
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Table 1. Nineteen observations of killer whales (Orcinus orca) from northern Chile, 2016 to 2021

Latitude Longitude  Group  Group
Date Location S) W) size composition Calves Behaviour Source
19 July 2016 ~ Chacaya 20° 57" 70° 26' 5 Unknown 0 Foraging Fishermen
2 June 2017 Punta 23°00'28.41" 70°31'26.58" 4 1M,1F,2] 0 Swimming Fishermen
Angamos
1 July 2017 Coloso  23°46'53.97" 70°30'28.14" 1 M 0 Swimming CIFAMAC
24 November  Coloso 23°45'0247" 70°28'28.38" 3 Unknown 1 Swimming Divers
2017
25 November Mejillones 22° 58'08.44" 70°31'19.54" 5 2M,1F, 1 Feeding on CIFAMAC
2018 Bay* 1J,1C sea lions
25 February Chafiaral de 28°59'42.68" 71°33'08.20" 4 2M,1F1C 1 Swimming Whale
2019 Aceituno* watching
16 July 2019 Loa 21°17'07.32" 70°19'41.92" 5 2M,1F, 1 Feeding on Fishermen
1J,1C sea lions
19 July 2019  Chacaya  22°56'52.53" 70°22'28.15" 5 Unknown 1 Swimming Fishermen
29 July 2019 Chacaya  23°00'04.90" 70°27'05.70" 3or5 Unknown 1 Feeding on Fishermen
sea lions
16 October  Mejillones 23°03'40.17" 70° 26'39.28" 4 IM, 1F, 1 Feeding on CIFAMAC
2019 Bay* 1J,1C sea lions
8 February Punta 22°59'28.19" 70°33'49.75" 1 1M 1 Feeding on Whale
2020 Angamos* dusky dolphins watching
8 February  Mejillones 23°03'55.66" 70°28'49.58" 5 2M,1F, 1 Feeding on Tourist
2020 Bay* 1C,1J dusky and
long-beaked
common dolphins
3 June 2020  Tocopilla  22°02'40.07" 70° 13'45.60" 2 Unknown 0 Swimming Marine
ecologist
22 July 2020 Playa Grande 22° 59'31.96" 70°23'35.37" 4 Unknown 0 Swimming Fishermen
2 December Punta 19°13'05.80" 70° 18'36.72" 4 1M, 1 Swimming Fishermen
2020 Camarones unknown
Arica
21 December Chanaral de 29° 03'53.24" 71°35'2520" 5 2M,1F, 1 Swimming Whale
2021 Aceituno* 1C,1J watching
1June 2021 Antofagasta 23°41'5549" 70°26'33.07" 2 2M 0 Swimming CONAF
Bay
5 August  LaPortada 23°32'1693" 70°29'04.61" 2 2M 0 Swimming CONAF
2021
9 August Hornitos  22° 54'39.60" 70° 22' 40.89" 3 I1M,1F 1] 0 Swimming Fishermen
2021

*Recaptures of Menacho pod of killer whales

vessel in an apparent attempt to hide from the killer
whale pod (Supplemental Video sequence S1).
The video footage shows an adult male killer
whale escorting a calf during the pursuit of sea
lions alongside the boat (Figure 3D). Fishermen
stated that they have repeatedly observed such
behaviours in which killer whales take advantage
of the fishing activity to hunt sea lions.

Other observations involve solitary feed-
ing behaviours. On 8 February 2020, a single
adult male killer whale was observed preying

on dusky dolphins during a whale-watching tour
in Mejillones Peninsula (Figure 3A). Photo-
identification of the dorsal fin shape and white
eye patch corresponded with a Menacho pod
of killer whales. A pod of ~200 dusky dolphins
was observed rapidly swimming and porpois-
ing away from the pursuing solitary killer whale
(Figure 3B). At one moment, the killer whale
leaped completely out of the water in what was
likely a successful attack on a dusky dolphin. The
other dusky dolphins of the group swam away
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Figure 1. Map showing locations of killer whale (Orcinus orca) observations (circles) along (A) the northern Chilean coast,
and (B) map of the Mejillones Peninsula with sightings of killer whales shown relative to coastal bathymetry (isobaths =

250 m).

from the killer whale, which remained in the
area for ~10 min. No blood or dolphin remains
were observed. Later in the afternoon of the same
day, a group of five killer whales identified as
the Menacho pod was observed chasing a mixed
group of dusky and long-beaked common dol-
phins in Mejillones Bay. The attack was recorded
opportunistically by an Unmanned Aerial Vehicle
(UAV) flown by tourists (Supplemental Video
sequences 2 & 3, courtesy of Ignacio Leyton).

In the video, killer whales are observed chasing
dusky and long-beaked common dolphins. The
two males remained behind the dolphin group,
while the killer whale mother with her calf swam
by the right flank of the smaller dolphin group.
No effective predation of dolphins was observed,
but the pursuit lasted for ~40 min until the dol-
phin group separated into two smaller groups and
continued swimming northward while the killer
whales regrouped. There is additional evidence
of at least attempted predation by killer whales
on other cetaceans in the Mejillones Peninsula. A
total of 151 fin whales were catalogued accord-
ing to their dorsal fin from waters adjacent to the
Mejillones Peninsula between 2016 and 2021

(A. Arriagada, unpub. data). Of these, 2.6% (n =
4) of the individuals displayed visible killer whale
tooth rake marks on their dorsal fins (Figure 4).

Discussion

This study provides strong evidence for the exis-
tence of killer whales in northern Chile that feed
on marine mammals, including South American
sea lions, dusky dolphins, and long-beaked common
dolphins. We also provide a description of killer
whales benefiting from the presence of purse-seine
fishing boats to corral and hunt sea lions, and of an
adult male killer whale showing a calf, potentially
its own, how to pursue sea lions during fishing oper-
ations. Furthermore, we observed four fin whales
with presumed killer whale teeth rake marks on
their dorsal fins, indicating that killer whales attack
fin whales in a likely attempt to prey on these large
cetaceans.

Combined with the observations of their tro-
phic ecology, morphological analysis indicates
that the killer whales observed during this study
correspond to a Southern Hemisphere Type A-like
ecotype. While Type A ecotype has been observed
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Figure 2. Photo catalogue of dorsal fins and white eye patch of killer whales belonging to the Menacho pod from northern
Chile: (A) Menacho male, (B) second male observed in Menacho pod, (C) male juvenile observed in Menacho pod, (D) female
of Menacho pod, the potential mother of (E) calf of Menacho pod. All show the white eye patch shape and body colour
pattern. Eye patch shape in Menacho pod is bigger than Type A but smaller than Type B Southern Hemisphere ecotypes.
(Photo credits: [A, B, C & E] A. Garcia-Cegarra in Mejillones Bay; and [D] Turismos Orca in Chafaral de Aceituno)

in Antarctica feeding mainly on minke whales and
in the Chilean Patagonia mainly on pinnipeds and
fishes such as Patagonian toothfish during long-
line fishing operations, Type B ecotype has been
observed just in Antarctica feeding mainly on seals
(Hucke-Gaete et al., 2008; Héussermann et al.,
2013; Capella et al., 2018). Herein, we describe
for the first time the presence of a dolphin and
sea lion specialist killer whale Type A-like eco-
type with an intermediate-sized white eye patch
(between Type A and Type B sized white eye
patch) horizontal to body axis, and the presence of
a dorsal cape similar to the Type A ecotype.

The lack of genetic or morphological studies
of killer whales in the Humboldt Current limits
the identification of a specific killer whale eco-
type in northern Chile. For example, statistically
significant differences in skull morphology have
been observed in other delphinid species of the
Humboldt Current such as the dusky and long-
beaked common dolphin (Van Waerebeek, 1992).

Genetically distinct stocks of Burmeister’s por-
poises (Phocoena spinipinnis) and dusky dolphins
have been described in the SE Pacific separating
Peruvian from Chilean individuals (Cassens et al.,
2003; Rosa et al., 2005). Obtaining skin tissue sam-
ples of killer whales for genetic analysis is difficult
due to limited research effort, and just four killer
whale strandings registered along the coast of Chile
in the last 50 years makes it difficult to perform
genetic studies for the Chilean killer whale popu-
lation (Alvarado-Rybak et al., 2020). The Kkiller
whale group size average of 3.4 animals is simi-
lar to average pod sizes observed in the Galdpagos
Islands of 3.1 and 3.4 animals/pod, as well as in
the nearshore waters of Ecuador’s continental coast
(Merlen, 1999; Denkinger et al., 2013; Alava et al.,
2019). This relatively small pod size observed in
northern Chile is characteristic and comparable to
Bigg’s killer whales (transient orcas) off the coast
of British Columbia, Canada, that feed on marine
mammals (Baird & Dill, 1996; Ford, 2018).
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Figure 3. Evidence of killer whale hunting dusky dolphins (Lagenorhynchus obscurus) and sea lions (Otaria flavescens)
in northern Chile: (A) a single male adult killer whale chasing a group of dusky dolphins; (B) the same group of dusky
dolphins stampeding and porpoising to escape the killer whale attack; (C) Menacho pod eating a sea lion in Mejillones Bay
on 16 October 2019; and (D) male and calf killer whales pursuing and cornering sea lions adjacent to the vessel hull of the
fishing boat as hunting strategy. (Photo credits: [A & B] obtained by A. Garcia-Cegarra, [C] courtesy of Juan Menares, and

[D] courtesy of Tommy, a fisherman)

By combining information gathered over both
space and time, we have been able to describe the
presence of the Menacho male killer whale pod.
This pod includes two male adults, one female, one
juvenile, and one calf. To date, the Menacho pod
has been observed six different times foraging on
sea lions and pursuing pods of hundreds of dusky
and long-beaked common dolphins for feeding.
This is a similar pattern to those from studies in
southern Chile reporting killer whales predating
on sea lions in Chilean Patagonia (Hdussermann
et al., 2013). However, to our knowledge, the
Menacho pod has not been observed in southern
Chile and is not included in the killer whale cata-
logue of Chilean Patagonia (Hdussermann et al.,
2013; Capella et al., 2018). The Menacho pod has
not been encountered off Perd or in the Eastern
Tropical Pacific off the Galdpagos Islands or in
Ecuador (Alarcén et al., 2012; Pacheco et al.,
2019; Testino et al., 2019). We have observed

the presence of a solitary adult male killer whale
preying on dusky dolphins in our study region, but
this individual was not “Phantom,” a solitary male
that has been observed in eastern Pacific waters
from Pert to México (Pacheco et al., 2019). Our
observations of killer whales pursuing and prey-
ing on sea lions and dolphins do not allow any
estimates of the relative contribution of each
prey to the killer whale diet. For example, across
British Columbia and wider southern Alaska, it
is known that transient killer whales largely con-
sume harbor seals (Phoca vitulina) (95%), with
harbour porpoises (Phocoena phocoena) provid-
ing a much smaller percentage (5%). Conversely,
in Prince William Sound (southern Alaska), killer
whales feed equally on harbor seals and Dall’s
porpoises (Phocoenoides dalli) (Saulitis et al.,
2000). These differences likely reflect differences
in the prey availability as harbour seals are less
abundant in Prince William Sound compared to
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British Columbia, and killer whales may switch
to prey that are less easy to capture such as Dall’s
porpoises (Saulitis et al., 2000).

Observations of pods of killer whales hunting
sea lions during anchovy purse-seine fishing activi-
ties and using fishing vessels to corral and prey
on sea lions have previously been described from
central and southern Chile (Hiickstiadt & Antezana,
2004). However, Hiickstidt & Antezana (2004)
reported observations of killer whales from four
purse-seine fishing activities associated with the
Jjack mackerel fishery in October 1999, but authors
did not obtain photos of the killer whales to identify
them. Unfortunately, this precludes a photographi-
cal comparison to examine whether this killer whale
pod was the same as the one described herein from
northern Chile. For the first time in the SE Pacific,
we report the presence of an adult male and a calf
cornering sea lions against the fishing vessels and
pursuing them. The presence of an adult and a calf
during a hunting event can be interpreted as a form
of cultural transmission—that is, vertical transmis-
sion of information as previously described from
killer whales. Whitehead et al. (2020) described
killer whales transmitting their knowledge and
hunting strategies from parents to offspring (verti-
cally), and stated that these strategies (cultures) are

Figure 4. Rake marks of presumed killer whale teeth on dorsal fins of fin whales (Balaenoptera physalus) from Mejillones
Peninsula, northern Chile (Photo credit: A. Garcia-Cegarra)

specific to different killer whale pods belonging to
the same ecotype.

The presence of fin whales with killer whale
tooth rake marks on their dorsal fin reported
herein provides evidence that killer whales attack,
and possibly prey on, fin whales in this area of the
SE Pacific. Similar events have been described
for humpback whales belonging to Stock G of
the SE Pacific where ~12% of the humpback
whales studied, from Antarctica to Ecuador, had
killer whale rake marks on their flukes (Capella
et al., 2018). In Pert, close to 20% of humpback
whales studied in their breeding area had killer
whale rake marks on their flukes (Testino et al.,
2019). Evidence for killer whale attacks on baleen
whales remains scarce in Chile: only a single
published report of a killer whale attacking a sei
whale (Balaenoptera borealis) in the Chilean
Patagonia has been published (Haiissermann
etal.,2013). However, other observations of killer
whales attacking sei whales have been reported
from Argentinian Tierra del Fuego (Goodall et al.,
2007; Ford & Reeves, 2008).

The high density of sightings of killer whales
using Mejillones Bay as a foraging area to prey
on sea lions and dolphins may be indicative of
the high abundance of these species in the area.
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Mejillones Bay is known to have sightings of big
groups of dusky and long-beaked common dol-
phins throughout the year with a greater presence
in austral summer coinciding with the presence
of killer whales (Garcia-Cegarra et al., 2021).
However, most research and citizen science
efforts are conducted in Mejillones Bay. Hence,
sightings of killer whales in Mejillones Bay may
be due to research effort in the area as other obser-
vations have been reported by fishermen in north-
ward remote locations along the Atacama Desert
coast. Future work should emphasize the sharing
of killer whale observations in northern Chile by a
stronger citizen science program between regions.
Fishing observers should be present during fish-
ing activities by the National Service of Fishing
and Aquaculture of Chile to improve the informa-
tion about the interactions among sea lions and
killer whales during purse-seine fishing activities.
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