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ABSTRACT

Context. Natural causes of sea turtle mortality can significantly affect populations. Defensive
mechanisms of prey species, such as porcupinefish (Diodontidae family), may pose risks to predators
such as loggerhead turtles (Caretta caretta (Linnaeus, 1758)). Aims. This study aimed to investigate the
stranding records of loggerhead turtles to identify porcupinefish ingestion as a cause of mortality.
Methods. Between 2015 and 2025, a total of 30 stranded loggerhead turtles were recorded along the
coasts of Rio Grande do Norte and Ceara States, in the north-eastern of Brazil. Morphological data
and life-stage classification were recorded, and necropsies and macroscopical analysis were conducted
to confirm the presence of porcupinefish and evidence of asphyxiation and the presence in other parts
of gastrointestinal portions of specimens. Key results. Necropsies and macroscopical analysis showed
that buccal and cesophageal obstruction in all loggerhead turtles due the morphological adaptations
of the fish’s defence. The fish were also found in other organs of the gastrointestinal system. This
represents the highest recorded mortality from this cause in the north-eastern Atlantic Ocean region.
Conclusions. Porcupinefish ingestion is a recurring and under-reported cause of loggerhead turtle
mortality, principally in the population of the the Atlantic Ocean. Opportunistic feeding may increase
risks, particularly for juveniles. Implications. Further research is needed to better understand these
predator—prey interactions, other ecological drivers and their impact on sea turtle populations.
Continued monitoring is crucial for effective conservation strategies.

Keywords: Diodontidae, feeding behaviour, marine conservation, natural mortality, north-eastern
Brazil, predation risk, sea turtles, strandings.

Introduction

The feeding biology of sea turtles encompasses a broad spectrum of foraging strategies,
reflecting a greater trophic diversity than previously documented (Jones and Seminoff 2013).
Dietary composition varies significantly among species, with some exhibiting specialised
feeding habits, whereas others demonstrate more opportunistic or generalist behaviours.
For instance, green turtles, Chelonia mydas (Linnaeus, 1758), undergo an ontogenetic dietary
shift, transitioning from omnivorous diets during early life stages to strict herbivory
in adulthood (Bjorndal 1997), whereas adult olive ridley turtles, Lepidochelys olivacea
(Eschscholtz, 1829), exhibit omnivorous habits during juvenile stages, but shift to a predomi-
nantly carnivorous diet in adulthood, with benthic animals, such as fish and crustaceans
comprising the majority of their prey (Jones and Seminoff 2013; Colman et al. 2014;
Petitet and Bugoni 2017). By contrast, a strict carnivorous diet is observed in leatherback
turtles, Dermochelys coriacea (Vandelli, 1761), and loggerhead turtles, Caretta caretta
(Linnaeus, 1758), whereas hawksbill turtles, Eretmochelys imbricata (Linnaeus, 1758), are
primarily omnivorous in adulthood, feeding on sponges, other invertebrates and algae
(James and Herman 2001; Bolten 2003; Salmon et al. 2004; Méndez-Salgado et al. 2020).
Specifically, the dietary composition of C. caretta varies across their ontogenetic stages
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and includes a diverse range of pelagic and epipelagic
prey, such as Hydrozoa, Gastropoda, Crustacea, Polychaeta,
Actinopterygii and their eggs (Bolten 2003; Parker et al. 2005;
Casale et al. 2008).

Four of the five sea turtles are globally threatened, as
classified by the International Union for Conservation of Nature
(Casale and Tucker 2017), primarily owing to anthropogenic
activities. Major threats include bycatch in fisheries, ingestion
of marine debris, boat collisions, light pollution, and vehicle
traffic in nesting sites. These human-induced stressors contribute
to severe injuries, increased mortality, and reduced hatchling
survival, ultimately affecting population dynamics (Wallace
etal. 2013; Santos et al. 2015; Schuyler et al. 2016; Jerdy et al.
2017; Farias et al. 2019; Machovsky-Capuska et al. 2020;
Bomfim et al. 2021, 2022).

In addition to anthropogenic threats, C. caretta also face
natural mortality factors. For instance, Oliveira et al. (2020)
documented the fatal ingestion of a gold-spotted eel
(Myrichthys ocellatus (Lesueur, 1825)), suggesting potential
risks associated with specific prey items. Similarly, Inurria
et al. (2019) reported a series of mortalities associated with
the ingestion of sea urchins. Boylan et al. (2017) described
cases of intestinal obstruction and perforation of the digestive
tract in loggerhead turtles, whose diet was primarily
composed of pen shells (Atrina spp.) and sea urchins. These
cases highlight the role of natural dietary hazards as potential
contributors to mortality in C. caretta populations, representing
an underexplored aspect of their ecology.

Among the marine organisms that may pose a challenge to
the survival of sea turtles are the porcupinefish (Diodontidae),
a family of fishes that possess a unique set of morphological,
chemical and behavioural defensive adaptations. The
porcupinefish is characterised by a body covered with rigid
spines and their ability to inflate themselves as a predator-
avoidance mechanism (Leis 1978; Brainerd 1994; Wainwright
et al. 1995; Matsuura 2015). The family Diodontidae comprises
15 genera and 19 species distributed globally across tropical
and temperate marine environments (Leis 2006; Fricke et al.
2026). Although they are commonly found in pelagic zones,
many species also inhabit coastal reefs, sandy and muddy
substrates, and seagrass meadows (Leis 1978, 2006; Matsuura
2015).

Several studies have documented the ingestion of
porcupinefish by different marine taxa, including reef fishes
(Randall 1967; Shepherd et al. 2019), large pelagic fishes
(Manooch et al. 1984; Oxenford and Hunte 1999; Potier et al.
2007), seabirds (Battley et al. 2008) and loggerhead turtles
(Hughes 1974; Limpus et al. 2008). The aforementioned
defensive adaptations of the porcupinefish have been
observed to pose a lethal risk to other species, because they
may result in gastrointestinal obstruction, perforation or other
fatal complications for these predators.

Between 2015 and 2025, numerous strandings of C. caretta
were documented along the coastlines of Rio Grande do Norte
and Ceara States, with a common pathological factor, namely,

fatal ingestion of porcupinefish. Although occasional records
of this interaction have been reported elsewhere by Limpus
et al. (2008) for the Pacific Ocean, its frequency and apparent
lethality in the Atlantic Ocean are scarcely documented in the
scientific literature. In this context, the aim of this study
is to report and characterise 30 cases of loggerhead turtle
strandings associated with porcupinefish ingestion along
the north-eastern portion of Atlantic Ocean.

Materials and methods

Stranding data collection and analysis

Stranding data of C. caretta were obtained through a
systematic monitoring program conducted between 2015
and 2025 along the coastline of Rio Grande do Norte and
Ceara States, in the north-eastern region of Brazil (Fig. 1).
This monitoring was conducted through weekly surveys
performed by specialists from the Projeto Cetaceos da Costa
Branca at the Universidade do Estado do Rio Grande
do Norte (PCCB-UERN) and the Centro de Estudos e
Monitoramento Ambiental (CEMAM). Additionally, opportunistic
records were incorporated into the dataset on the basis of
reports from local collaborators, including artisanal fishers,
environmental agents, and coastal community members.

All procedures related to rescue, handling and sample
collection were conducted in compliance with ethical and
legal guidelines established by the Instituto Chico Mendes
de Conservacdo da Biodiversidade (ICMBio), Ministério do
Meio Ambiente (MMA), through the Sistema de Autorizacio
e Informac&o em Biodiversidade (SISBIO) (licence numbers:
PCCB-UERN/13694-6 and CEMAM/75008-6).

Maturation, sex determination and carcass analysis

Each stranded C. caretta specimen underwent morphometric
analysis, which included measurement of curved carapace
length (CCL) and curved carapace width (CCW), defined by
Bolten (1999). This measurement was used to classify
individuals into juvenile or adult age groups, with specimens
exhibiting a CCL of >86.5 cm being classified as adult, on the
basis of the estimated mean size of adult female loggerheads
nesting in Brazil (Lima et al. 2012), whereas specimens below
this threshold were classified as juveniles.

Sex determination was conducted whenever external
morphological characteristics permitted differentiation. Males
were identified on the basis of the presence of secondary sexual
traits, including elongated prehensile tails, curvature in the
forelimbs, and enlarged claws on the front flippers, as described
by Wyneken (2001) and Godley et al. (2002).

Given the high ambient temperatures in north-eastern
Brazil, which can lead to rapid tissue degradation, histological
analyses of gonads were not performed. As mentioned above,
these elevated temperatures also hinder a more detailed
investigation of external signs of anthropic interaction. To
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Fig.1. (a)Map and (b) heatmap of loggerhead turtle (Caretta caretta) stranding records in north-eastern Brazil, specifically in
Rio Grande do Norte and Ceara States.


www.publish.csiro.au/mf

S. A. Gavilan et al.

Marine and Freshwater Research 77 (2026) MF25040

assess the condition of stranded carcasses, decomposition
stages were classified according to the Flint et al. (2009)
decomposition scale, with moderately decomposed individuals
(D2 and D3) being selected for necropsy and internal
examination. Necropsies were performed to identify potential
causes of death, with particular attention to evidence of inges-
tion of porcupinefish (Diodontidae) as a contributing factor.

Porcupinefish identification

Porcupinefish specimens were recovered from the different
portions of gastrointestinal tracts of stranded C. caretta
individuals. A few specimens of porcupinefish were collected
and transferred to the Laboratério de Ictiologia Sistematica e
Evolutiva (LISE) at the Universidade Federal do Rio Grande do
Norte (UFRN) for taxonomic identification, using specialised
ichthyological literature (Leis 1978, 2002, 2006; Figueiredo
and Menezes 2000; Oliveira et al. 2015). Specimens were
deposited in the ichthyological collection of UFRN (Lustosa
Costa et al. 2019), under voucher numbers UFRN6108 and
UFRN6109.

Results

16 specimens (53.3%) (Fig. 3a, b), followed by the oesophagus
(ESO) in 8 specimens (26.67%) (Fig. 3c—e), and the stomach in
1 specimen (3.33%) (Fig. 3f). In five individuals, porcupinefish
was found in multiple sections of the gastrointestinal tract
simultaneously, including in two specimens, in the OC and
stomach (S) (6.67%); two others, in the OC, S and intestine (INT)
(6.67%); and one in the OC, ESO, S and INT (3.33%) (Table 1,
Fig. 2d).

Fish identification

The the porcupinefish involved in lethal interactions with
loggerhead turtles were identified as Diodon holocanthus
Linnaeus, 1758 (Fig. 4) by the colour pattern dominated by
large dorsal and dorsolateral blotches (v. colour pattern
dominated by small dark sports dorsally and laterally in
D. eydouxii Brisout de Barneville, 1846 and D. hystrix
Linnaeus, 1758), absence of the spines in the caudal peduncle
(v. presence of short spines in the caudal peduncle in
D. eydouxii and D. hystrix) and absence of the spots in all
fins (v. small spots in the base of the all fins).

Discussion

Over a 10-year period (2015-25), a total of 30 C. caretta
strandings were recorded along the coastline of the Rio
Grande do Norte and Ceara States, resulting from a fatal
interaction with porcupinefish (Table 1, Fig. 1a). The most
prevalent strandings were recorded in the Rio Grande do
Norte State, with 29 cases along eight municipalities, and one
stranding in the Ceard State. The municipality of Nisia
Floresta had the highest number of records (n = 14, 46.7%),
followed by Natal (n =7, 23.3%) and Extremoz (n = 4, 13.3%)
(Fig. 1a, b). By contrast, a single stranding (n = 1, 3.3% each)
was recorded in the municipalities of Tibau do Sul, Parnamirim,
Sao Miguel do Gostoso, Baia Formosa and Areia Branca.
The only stranding outside Rio Grande do Norte State was
recorded in Icapui municipality, in Ceara State (n = 1, 3.3%)
(Fig. 1a, b).

The specimens exhibited a median CCL of 84.93 cm (range:
53-103 cm) and a median CCW of 80.5 cm (range: 52-92 cm)
(Fig. 2a). In total, 15 specimens were classified as adult
(50.0%), 14 as juvenile (46.67%), and 1 individual’s (3.3%)
age could not be determined (Fig. 2b, Table 1). Regarding
sex, there was a predominance of females, with 19 specimens
(63.3%). A single male was identified (3.3%), and for 10
(33.3%) individuals, sex determination was not possible
(Fig. 2c, Table 1).

Owing to the advanced state of decomposition observed
in all specimens (above D3), only carcass analyses were
performed instead of full necropsies. Carcass analysis showed
the presence of porcupinefish in different portions of the
gastrointestinal tract of stranded loggerhead turtles. The
most frequently detected location was the oral cavity (OC), in

In the Neotropical region, the Diodontidae family comprises
eight species (Fricke et al. 2026). Within the costal region
of Rio Grande do Norte and Cear4, at least three species of
the Diodon occur, namely, D. eydouxii (Oliveira et al. 2015;
Nébrega et al. 2023), D hystrix (Rocha 1948; Feitosa et al.
2002; Menezes et al. 2003; Garcia Janior 2006; Freitas and
Lotufo 2015; Garcia Janior et al. 2015a; Gurjao and Lotufo
2018; Freitas et al. 2019; Souza 2022; Gurgel-Lourenco et al.
2023) and D. holocanthus (Feitosa et al. 2002; Aradjo et al.
2003; Menezes et al. 2003; Garcia Junior 2006; Godinho
and Lotufo 2010; Freitas and Lotufo 2015; Garcia Junior
et al. 2015a, 2015b; Gurjao and Lotufo 2018; Freitas et al.
2019; Souza 2022; Gurgel-Lourenco et al. 2023; Nobrega
et al. 2023). The species involved in lethal interactions with
loggerhead turtles was identified as the porcupinefish
D. holocanthus, on the basis of its morphological traits. The
absence of spines on the caudal peduncle distinguishes this
species, with other species within its geographic range
possessing them. Its colouration exhibits a gray to brown
base, with large, irregular dark spots located at the base of
the dorsal fin; on the upper, in contrast, the other species
exhibit a bluish colour pattern, with numerous small dark
spots being distributed along the body (Leis 1978).

The morphological traits of the diodontid fishes render
porcupinefish nearly inedible to most predators (Leis 1978,
2006; Nelson et al. 2016). These fish possess a remarkable
ability to inflate their bodies by rapidly ingesting water or
air into a ventral diverticulum of the stomach in response
to stress (Wainwright et al. 1995; Wainwright and Turingan
1997). This defence is complemented by dermal armour of
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Table 1.

Stranding data collection date, length and width (cm), maturation and sex determination, carcass analysis, and portion of the digestive tract

where fish was found in the loggerhead turtles (Caretta caretta) analysed in this study.

Specimen Data collection Geographical coordinates Municipality State  Length and width of Sex Age Portion of digestive tract
date (decimal degrees) carapace (CCL X CCW) that fish was found

Cco1 06/10/2015 —6.03847, —35.1102 Nisia Floresta RN 99 x 87.5 F A OoC

CCo02 10/02/2017 —6.03878, —35.1105 Nisia Floresta RN 887 x 83 F S

CCo3 15/11/2017 —5.86003, —35.1805 Natal RN 69 X 70 F J OocC

CCo4 1/12/2018 —5.68092, —35.2142 Extremoz RN 103 x 92 F A oG, S

CCO05 1/02/2019 —5.85233, —35.1813 Natal RN 81X 75 U J OoC

CC06 1/07/2019 —6.25306, —35.0378 Tibau do Sul RN 75 X 725 F J ocC

Cco7 31/08/2019 —5.69805, —35.1949 Extremoz RN 103 X 92 F A ESO

CCo8 6/11/2019 —6.05606, —35.0979 Nisia Floresta RN 79 X 76 F J ESO

CCo9 4/03/2021 —4.95236, —36.9042 Areia Branca RN 92 X 85 F A ESO

Cci0 16/11/2021 —4.66855, —37.4227 Icapui CE 85 x 81 M) oC

ccn 31/08/2022 —6.06572, —35.0989 Nisia Floresta RN 83 X 775 F J ESO

ccn 22/09/2022 —6.0418, —35.1104 Nisia Floresta RN 715X 73 F J OoC

(€@K} 30/01/2023 —5.72306, —35.2017 Extremoz RN 78 X 73 F J ESO

CCi4 30/03/2023 —5.9875,—35.1139 Nisia Floresta RN 98 X 91 U ESO

CC15 28/09/2023 —6.01933, —35.1095 Nisia Floresta RN 88 x 84 F A ESO

CClé 21/01/2024 =5191M, —35.6277 Sao Miguel do Gostoso RN 78 X 82 U J oC

ccr7 03/02/2024 —5.82491, —35.18187 Natal RN 75X 72 U J oC

CC18 15/02/2024 —6.36603, —35.0061 Baia Formosa RN 75X 72 F J OoC

Ccc9 29/03/2024 —5.96586, —35.133 Parnamirim RN 83 x 85 F J OC

CC20 15/05/2024 —6.137165, —35.09843 Nisia Floresta RN 74 X 69 U U OocC

CC21 03/08/2024 —6.03516, —35.1107 Nisia Floresta RN 94.5 X 90.2 F A OoC

cC22 28/08/2024 —6.07637, —35.1007 Nisia Floresta RN 87 x 80 U A OC, ESO, S, INT

CC23 07/09/2024 —6.01768, —35.109 Nisia Floresta RN 96 x 87 F A ESO

CC24 11/09/2024 —5.70993, —35.1975 Extremoz RN 91 x 82 U A OC, S, INT

CC25 19/01/2025 —6.09604, —35.10057 Nisia Floresta RN 824 X772 U J OC

CC26 05/05/2025 —6.03462, —35.11063 Nisia Floresta RN 53 X 52 U J OoC

cc27 24/05/2025 —5.82333, —35.18178 Natal RN 80 x 72 F A OoC

CcC28 19/09/2025 —6.00246, —35.1071 Nisia Floresta RN 88 x 75.2 F A OC

CC29 21/09/2025 —5.81685, —35.18178 Natal RN 98 x 88 F A oC, S

CC30 21/1/2025 —5.82311, —35.18192 Natal RN 100 x 92 U A OC, S, INT

A, adult; CCL, curved carapace length; CCW, curved carapace width; J, juvenile; U, undetermined; F, female; M, male; U, undetermined; OC, oral cavity; ESO, oesophagus;

S, stomach; INT, intestine.

spines with large bases, or roots, under the skin and short
spines usually fixed in erect position by their three-rooted
bases (Leis 1978, 2006; Matsuura 2015). This mechanical
defence is complemented by a powerful chemical compound,
the potent neurotoxin tetrodotoxin (TTX). This toxin is present
in particularly high concentrations in the porcupinefish’s
internal organs (Noguchi et al. 2006; Ravi et al. 2016). Once
ingested, the TTX inhibits sodium channels, thereby blocking
nerve and muscle impulse conduction, which ultimately
causes respiratory paralysis and death (Narahashi 2001). The
combination of mechanical and chemical defences, renders

porcupinefish an exceptionally challenging prey item for most
large predators (Brainerd 1994; Oxenford and Hunte 1999;
Huveneers et al. 2007; Helfman et al. 2009; Varghese et al. 2013;
Bornatowski et al. 2014; N’Gouan et al. 2021), transforming the
fish into a large, round, poisoned, thorny ball, further deterring
predation.

Once ingested, porcupinefish can be inflated within
the predator’s oral cavity and oesophagus. This impedes the
predator from swallowing or expelling the fish, leading to
asphyxiation (Battley et al. 2008). This phenomenon has been
documented across various marine vertebrates, with the
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Morphometric, demographic, and dietary findings of stranded loggerhead turtles (Caretta caretta) in north-eastern Brazil.

(a) Carapace width (CCW) v. curved carapace length (CCL) in stranded loggerhead turtles (C. caretta), categorised by age class and
sex. (b) Size-class distribution based on CCL. (c) Sex distribution of specimens. (d) Frequency of porcupinefish (Diodon holocanthus)

occurrence in different sections of the gastrointestinal tract.

deaths of species such as southern royal albatross (Diomedea
epomophora Lesson, 1825), in New Zealand at the Pacific
Ocean, with a porcupinefish (Allomycterus jaculiferus (Cuvier,
1818)) stuck in the buccal cavity of the carcass. Similarly,
Byard et al. (2010) documented the carcass of an adult
male of bottlenose dolphin (Tursiops aduncus (Ehrenberg,
1833)) found in the Gulf St Vincent, Australia, in the Indo-
Pacific Ocean, with a porcupinefish lodged in the buccal
cavity and oesophagus. Weisberger (2017) reported the case
of a dead lemon shark (Negaprion brevirostris (Poey, 1868))
washed ashore in the Maldives, with a porcupinefish lodged in
its mouth. Similarly, Shepherd et al. (2019) reported a carcass
of a teleostei yellow spotted trevally (Carangoides fulvoguttatus
(Forsskal, 1775)) floating at the surface off the eastern coast of
Zanzibar, in Indian Ocean, with a porcupinefish (D. holocanthus)
stuck in its buccal cavity.

Caretta caretta is known to have a diverse diet consisting
mainly of crustaceans, molluscs and other hard-bodied
invertebrates (Shoop and Ruckdeschel 1982; Lutcavage and
Musick 1985; Dodd 1988; Burke et al. 1993; Plotkin et al. 1993;
Lazar et al. 2011; Farias 2014). The consumption of porcu-
pinefish, despite its associated risks, may be attributed to the
turtle’s opportunistic feeding behaviour. The carnivorous sea
turtles species are known to favour slow-moving prey, which

might explain why they occasionally attempt to feed on
porcupinefish, despite the inherent dangers (Witherington et al.
2012). The inability of loggerhead turtles to expel an inflated
porcupinefish highlights a vulnerability in their feeding
strategy, because the risk of asphyxiation due to mechanical
obstruction is significant. This interaction reflects the complex
dynamics of marine ecosystems, where predator—prey relation-
ships may result in unexpected consequences.

The first recorded instance of loggerhead turtle ingestion of
a porcupinefish occurred in South Africa, with a female turtle
washing ashore with a porcupinefish lodged in its oesophagus
(Hughes 1974). A second documented case was reported by
Limpus et al. (2008) in the Indo-Pacific region, where
mechanical obstruction in the throat and oesophagus, likely
caused by porcupinefish ingestion, was identified as the
cause of death in a loggerhead turtle. The present study
has provided a comprehensive report of loggerhead turtle
fatalities associated with porcupinefish ingestion in the
Atlantic Ocean. A similar event was reported in 2015 in Olinda,
Pernambuco State, as noted by a local journalistic source.
However, this was not a scientific report and warrants further
investigation.

The reports from Limpus et al. (2008) provided important
insights detailing biological information on loggerhead turtle
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Fig. 3. Records of stranded loggerhead turtles (Caretta caretta) analysed in this study.
(a, b) Evidence of porcupinefish (Diodon holocanthus) in the oral cavity (OC). (c) Hematoma in
the neck region, suggesting a hemorrhagic process caused by the presence of the porcupinefish
in the OC and oesophagus (ESO). (d, e) Evidence of porcupinefish in the ESO. (f) Presence of two
specimens of D. holocanthus in the stomach (S).

fatalities attributed to mechanical obstruction caused by
porcupinefish ingestion. In their study, four male and one
female loggerhead turtles were recorded between February
and December 2000, all with similar fatal injuries. In our
study, we observed that both female and juvenile turtles were
involved in porcupinefish-related fatalities; however, given
the small sample size, we avoid drawing statistical conclusions
about age or sex patterns.

It is essential to recognise that predation does not always
result in the successful capture of prey, despite the evolu-
tionary pressures that shape predator-prey interactions
(Humphreys and Ruxton 2020). The concept of the ‘dicey
dinner dilemma’ illustrates an asymmetric selection pressure
between prey and predator, potentially allowing prey species
to evolve morphological and toxicological defences to minimise
mortality risks (Dawkins and Krebs 1979; Humphreys and
Ruxton 2020). The asymmetric interaction may initiate a
coevolutionary arms race, particularly when dangerous prey,

such as the porcupinefish, evolve more effective defences, and
predators, including loggerhead turtles, evolve strategies to
cope with these risks.

Although the ingestion of porcupinefish by loggerhead
turtles has been previously recorded (Limpus et al. 2008;
Shepherd et al. 2019), our data suggested that the frequency
of such interactions may be more frequent in the Atlantic Ocean
than previously reported. Limpus et al. (2008) hypothesised
that loggerhead turtles may feed on porcupinefish carcasses
entangled in fishing nets, a behaviour that is likely to be more
common in areas with extensive fishing activity. Shepherd
et al. (2019) proposed that loggerhead turtles might engage in
intentional predation on small-sized porcupinefish, particularly
in areas where juvenile fish are abundant. On the basis of our
findings, it is reasonable to assume that loggerhead turtles may
have previously encountered small porcupinefish without
incident. However, subsequent interactions, particularly with
larger, inflated individuals, may result in fatal outcomes.
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Fig. 4. Diodon holocanthus. White arrows indicate, absence of the
spines in caudal peduncle and spots in the pectoral fin. Scale bar: 5 cm.

The alarming frequency of loggerhead turtle fatalities
associated with porcupinefish ingestion in north-eastern Brazil
highlights the urgent need for further ecological investigations
into this novel interaction. Because loggerhead turtles are
known to migrate long distances along the Brazilian coast
(Lemke et al. 2006; Marcovaldi et al. 2006, 2010), the occurrence
of these fatalities in the north-eastern region of Brazil may
indicate an expansion of their habitat use, warranting deeper
exploration of the ecological drivers of this phenomenon.

Long-term beach monitoring programs play a vital role in
detecting unusual mortality events and underscore targeted
conservation actions. The results presented here suggest that
loggerhead turtles may occasionally ingest porcupinefish,
possibly because of mistaken recognition as prey or in a
oportunistic feeding behaviour, which can result in lethal
consequences. By investigating these interactions, a better
understanding can be gained of how dietary habits, prey
availability and foraging behaviour contribute to such fatal
encounters, enabling the development of measures to mitigate
their occurrence. Additionally, addressing potential threats
such as habitat degradation, overfishing, and pollution is
essential for the long-term conservation of loggerhead turtles
and the health of marine ecosystems in the region.
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