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Predation events typically refer to the lethal con-
sumption of individuals of one species (prey) by 
another (predator), yet this is not always true as 
there are several events which do not involve 
lethality for the prey (Wirsing et al., 2008). 
Predation risk or sublethal effects may have 
consequences on the fitness of the prey due to 
anti-predator behaviors, which may limit energy 
fluxes in marine trophic webs, thus altering the 
composition and dynamics of these communities 
(Cresswell, 2008; Heithaus et al., 2008; Wirsing 
et al., 2008, Liu et al., 2018). Furthermore, certain 
cases of ectoparasitism (i.e., predators that feed on 
the tissue or blood of their prey—or host—caus-
ing damage but not lethality to the animal) can 
also be considered as sublethal predatory interac-
tions, highlighting those caused by two species of 
sharks commonly known as cookiecutters (Isistius 
spp.; Gallo-Reynoso & Figueroa-Carranza, 1992; 
Widder, 1998; Papastamatiou et al., 2010; Dwyer 
& Visser, 2011; Feunteun et al., 2018). 

There are two widely distributed, but poorly 
understood, cookiecutter shark species grouped 
within the Isistius genus: (1) I. brasiliensis and 
(2) I. plutodus (Ebert et al., 2021). The former is a 
small squaloid (up to 42 cm length in males; 56 cm 
in females), which is distributed in deep-oceanic 
waters in the tropics, especially near islands, but 
can extend to higher latitudes if warm currents 
are present (Jahn & Haedrich, 1987; Ebert et al., 
2021). I. brasiliensis individuals are character-
ized by performing vertical diel migrations from 
deep waters up to the surface (i.e., from 2,000 to 
3,000 m deep to 0 m) usually at night (Wenzel & 
López Suárez, 2012; Ebert et al., 2021) and for 

exhibiting dignathic heterodonty—upper teeth 
are lanceolate, small, and arranged in quincunxes, 
whereas lower teeth are distributed in a row of 
triangular, erect, and interconnected plates, being 
significantly larger in size than the former (Shirai 
& Nakaya, 1992; Ebert et al., 2021). Dentition 
morphology, coupled with a modified pharynx, 
stealthy behavior, and luminescent photophores, 
allows I. brasiliensis to ambush significantly 
larger prey by digging their sharp lower teeth 
into the skin, then rotating in a circle to extract a 
piece of flesh attached to the upper teeth (Widder, 
1998; Ebert et al., 2021). Therefore, I. brasiliensis 
is considered to be an ectoparasitic predator that 
feeds on species in a wide range of sizes, includ-
ing significantly larger prey (e.g., marine mam-
mals; Feunteun et al., 2018; Carlisle et al., 2021). 

Predatory interactions between Isistius spp. and 
marine mammals have been mostly reported for 
cetaceans (e.g., Wenzel & López Suárez, 2012; 
Feunteun et al., 2018), with evidence suggest-
ing that wounds caused by this group could lead 
to strandings in some species of delphinids (Souto 
et al., 2007). For pinniped species, there are fewer 
published reports of Isistius spp. bites (see Table 1).

During June of 2023, at Cape Douglas, 
Fernandina (Galapagos Islands), we opportunis-
tically encountered an adult female Galapagos 
fur seal (Arctocephalus galapagoensis; GFS) with 
a relatively fresh and circular wound (approx. 
10 cm in diameter) in the central portion of the 
dorsum (Figure 1). The wound was deep enough so 
that all dermal layers were absent, although some 
fibrin layers were apparent, showing early signs 
of cicatrization. We determined that I. brasiliensis 
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Table 1. Predatory interactions reported between Isistius spp. and pinnipeds

Common name Species
No. of  

individuals Location Bite site
Suspected 
lethality Reference

Galapagos  
fur seal

Arctocephalus 
galapagoensis

1 Galapagos, 
Ecuador

Dorsum No This study

Hawaiian  
monk seal

Neomonachus 
schauinslandi

Multiple Hawaii, USA Dorsum; rest  
not specified

Not  
specified

Villalobos, 2021

1 Pearl and Hermes 
Reef, Hawaii, USA

Not specified No Aguirre, 1998

Multiple Hawaii, USA Not specified  
(13 wounds)

Not  
specified

Hiruki et al., 1993

New Zealand  
fur seal

Arctocephalus 
forsteri

1 Sydney, Australia Not specified No Shaughnessy & 
Goldsworthy, 2020

1 Norfolk Island, 
Australia

Ventrum,  
front flippers

No Shaughnessy & 
Christian, 2016

2 Teewah,  
New Zealand

Not specified No Meager, 2013

California  
sea lion

Zalophus 
californianus

1 Gleneden Beach, 
Oregon, USA

Not specified No El-Mallakh & 
Hartman, 2018

Southern  
elephant seal

Mirounga  
leonina

1 Espírito Santo, 
Brazil

Dorsum No Mayorga et al., 
2017

Subantarctic  
fur seal

Arctocephalus 
tropicalis

2 Bahia, Brazil Front flippers, 
dorsum

Yes Souto et al., 2009

Multiple  
(< 10)

Bahia and Sergipe, 
Brazil

Anterior fin  
(n = 1); rest  
not specified

Not  
specified

Velozo et al., 2009

Guadalupe  
fur seal

Arctocephalus 
townsendi

1 Guadalupe Island, 
Mexico

Right shoulder Not  
specified

Gallo-Reynoso & 
Figueroa-Carranza, 

1992
Crabeater seal Lobodon 

carcinophaga
1 Cape Point,  

South Africa
Ventrum No Klages & 

Cockcroft, 1990
Northern  

elephant seal
Mirounga 

angustirostris
20 Mexico Front flippers, 

ventrum, dorsum, 
neck, head

Not  
specified

Le Boeuf et al., 
1987

created this bite mark based on the before-men-
tioned characteristics of the wound and that this is 
the only Isistius spp. recorded around the tropical 
Galapagos Islands, specifically at the northwestern 
side of the archipelago (Morris, 1891; Le Boeuf 
et al., 1987). This GFS individual did not show 
any apparent abnormal behavior or altered mobil-
ity, and it was even observed nursing a pup. The 
individual left shortly after the observation, so it 
was not possible to track any progression of wound 
healing.

GFSs are the smallest otariids in the world, 
endemic to the Galapagos Islands; they establish 
their main reproductive rookeries on the western and 
northern regions, namely on Fernandina, Isabela, 
and Pinta Islands (Páez-Rosas et al., 2021; Riofrío-
Lazo & Páez-Rosas, 2021). The western region of 
the Galapagos Islands is characterized by unusually 
cold waters for a tropical ecosystem, having steep 

slopes on the continental shelf (over 1,000 m in 
depth) (Johnson et al., 1976; Palacios et al., 2006; 
Harpp & Geist, 2018). GFSs are known to carry out 
long nocturnal foraging trips in both time (mean 
of 18.8 h) and distance from the coast (mean of 
20.6 km), diving down to 87.8 m depth to seek verti-
cally migrating prey overnight in the pelagic zone 
(Horning & Trillmich, 1997; Villegas-Amtmann 
et al., 2013). These conditions make this otariid sus-
ceptible to predation by several deep-diving species 
(Dellinger & Trillmich, 1999; Trillmich, 2021), such 
as I. brasiliensis since this shark is prone to attack 
marine mammals that feed on deep-scattering layer 
organisms (Heithaus, 2001). Therefore, evidence of 
the predatory interaction recorded herein between 
I. brasiliensis and a GFS might be explained partly 
by overlapping behaviours of the two species: the 
former migrate to the pelagic zone at night at the 
same time as the GFSs go out to forage. 
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Figure 1. Adult female Galapagos fur seal (Arctocephalus galapagoensis) with a bite mark in the dorsum from a cookiecutter 
shark (Isistius brasiliensis) (Photos provided by Pacarina Asadobay)

Nonetheless, environmental variability caused 
due to extreme climatic events may modify spe-
cies distributions by altering temperature, pri-
mary productivity, and chemical composition of 
the ocean, thus creating novel habitats for some 
species (Collins et al., 2010; Feng et al., 2022). 
Changes in the thermal profile of the water 
column and productivity patterns in elasmo-
branchs that exhibit diel vertical migrations may 
shape the use of vertical space, altering diur-
nal cycles (Vedor et al., 2021). Considering that 
I. brasiliensis has been suggested to occur in 
association with warm currents (Jahn & Haedrich, 
1987), we hypothesize that temperature shifts in 
the western Galapagos Islands linked to the recent 
El Niño Southern Oscillation (Climate Prediction 
Center, 2023) might generate favorable conditions 
for I. brasiliensis, increasing their relative abun-
dance and thus the probability of encounters with 
novel prey such as the GFS. Survival and health 

status of the endangered GFS populations could 
possess an additional threat with the presence 
of novel predators, especially considering that 
wounds from these animals have been suggested 
to be lethal if they are near key mobility zones in 
pinnipeds (e.g., front flippers; Souto et al., 2009). 
Emergence of additional novel stressors (i.e., 
lethal and sublethal predation) may be a factor 
that influences GFS population declines during 
important warming events in the region. 
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