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Sea turtle nesting in the state of Mississippi is relatively rare with
most nesting occurring on barrier islands: e.g. Cat, Ship, Horn, and
Petit Bois. Based on historic surveys, the number of nests per season
across the state is estimated to be 0-15, though the lack of consistent
organized surveys across all suitable nesting habitat makes the
precise number uncertain (Necaise pers. comm. 2022). Most of the
nesting events in Mississippi have historically been documented
or presumed to be from loggerhead sea turtles (Caretta caretta),
although green sea turtle (Chelonia mydas) nesting has also been
recorded. Additionally, it has been suggested that Kemp’s ridleys
(Lepidochelys kempii) may occasionally nest on these beaches, but
it has never been documented (Necaise pers. comm. 2022).

The Kemp’s ridley’s range is generally limited to the Gulf of
Mexico (GoM) and western North Atlantic, with the majority
of nesting occurring on beaches in the western GoM, primarily
near Rancho Nuevo, MX, but also in the states of Veracruz, MX,
and Texas, USA (Hildebrand 1963; NMFS et al. 2011). Nesting
in the northern Gulf of Mexico (nGoM) is rare with a range of
approximately 0-10 nests laid per year mostly in northwestern
Florida and Alabama (NMFS et al. 2011; Ingram et al. 2016; Shaver
et al. 2016b). No nesting events for this species
had been confirmed in Mississippi prior to 2022.
The purpose of the current article is to provide the
first documentation of nesting for Kemp’s ridleys
in the coastal areas of Mississippi. Three Kemp’s
ridley nests were documented during 2022 and
2023 on Ship Island. As detailed below these
nests were confirmed through observations and
genetic verification.

Ship Island is located approximately 19.3 km
off of the coast of the Mississippi mainland (Fig.
1) and is managed by the National Park Service
as part of Gulf Islands National Seashore (NPS-
GUIS). This seven-mile long island was split
into two segments during Hurricane Camille
in 1969. The two portions of the island were
rejoined starting in 2019 by the U.S. Army Corps
of Engineers, who dredged material to fill in the
cut between the separated sections, formerly
known as East Ship Island and West Ship Island.

To evaluate the potential presence of sea
turtle nesting in 2022 and 2023, the Institute for
Marine Mammal Studies (IMMS) conducted
routine daily surveys of the beach on Ship
Island from approximately mid-May through
the end of August. Three Kemp’s ridley nests
were documented and all were located on the
south-facing beach of Ship Island. Of these three

nests, one was laid on the western side on 30 May 2022, one was
laid mid-island in the renourished section on 26 May 2023, and
the third was laid on the eastern side on 27 May 2023 (Fig. 1). All
three nests were found on the day of lay and were monitored on a
daily basis through incubation. Two of the nests did not produce
hatchlings (2022 Nest 1 and 2023 Nest 2, Fig. 1). One of those two
nests (2022 Nest 1) was heavily inundated by high tide (including
complete inundation for at least one 24-hour period). The other
nest (2023 Nest 2, Fig. 1) did not appear to be affected by tides,
but subsequent evaluation of the eggs did not show any evidence
of embryonic development. Those two nests contained 113 and 132
eggs respectively. The third nest (2023 Nest 1) began emerging on
day 50 of incubation and subsequently produced 129 hatchlings
(Fig. 2B) from 130 eggs. The 2022 Nest 1 Kemp’s ridley was
photographed (Fig. 2C) while nesting during the daytime (15:30
CDT), while the other two nests were located due to the associated
crawls. DNA from egg shell material of the three nests was analyzed
at the University of Georgia for species identification using the same
protocols described in Lamont ez al. (2023). The analysis confirmed
that all three were Kemp’s ridley nests.

Figure 1. Locations of the three Kemp’s ridley nests in Mississippi and
other reported reproductive activities in the northern Gulf of Mexico.
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Figure 2. A) Mounting behavior of two Kemp’s ridleys observed on 04 August 2020 off the northwest coast of Petit Bois
Island. B) Kemp’s ridley hatchling found during inventory of 2023 Nest 1 on Ship Island. C) Kemp’s ridley nesting (2022
Nest 1) on Ship Island on 30 May 2022.

In addition to the three Kemp’s ridley nests described above, there
has been one other report of potential Kemp’s ridley reproductive
activity in Mississippi. Two Kemp’s ridleys exhibiting mounting
behavior (Fig. 2A) were documented on video on 04 August 2020
off the northwest coast of Petit Bois Island (Lipscomb pers. comm.
2022). As nesting for this species primarily occurs from April-July
(NMFS et al. 2011), this occurred late relative to the nesting season.

Based on stranding data, incidental captures, and satellite
tracking studies, both juvenile and adult Kemp’s ridleys have been
documented extensively using the nGoM including the coastal
waters of Mississippi as developmental habitat, foraging grounds,
and migratory corridors (Hildebrand 1981; Ogren 1989; Lyn et al.
2012; Coleman 2013; Shaver et al. 2013; Coleman et al. 2016a,b;
Shaver et al. 2016a; Cook et al. 2020). Of particular interest, satellite
telemetry studies have shown that the Mississippi Sound is a vital
foraging habitat for this species as they exhibit site fidelity and
seasonal migrations to this area (Lyn et al. 2012; Shaver et al. 2013,
Coleman et al. 2016a; Shaver et al. 2016a). The data presented in
this paper extend these findings by providing the first documented
reports of nesting as well as mounting behavior in the coastal area
of Mississippi.

The current study documents that Kemp’s ridley nesting can occur
in the coastal areas of Mississippi and reinforces the importance of
the nGoM to various life history stages. In addition to our findings,
three Kemp’s ridley nests were documented on the Chandeleur
Islands in Louisiana in 2022 (Lamont ef al. 2023), and as indicated
above, Kemp’s ridley nests have periodically been documented
on coastal Alabama and the Florida panhandle. Finding naturally
occurring nests in the nGoM is encouraging since this region could
become more important to Kemp’s ridley reproduction and survival
as this species continues to recover and adapts to environmental
changes.
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Sea turtles spend most of their lives in the ocean, going to shore
only for short periods to lay their eggs. The eggs incubate under
warm sandy beaches, and hatchlings run into the ocean immediately
after emerging from the nests. During incubation, sea turtle nests
can be exposed to predators such as raccoons, dogs, foxes, and
armadillos (Gandu ef al. 2013; Butler et al. 2020). Embryonic death
may also be caused by abiotic factors such as excessive moisture,
inundation (Limpus et al. 2021), or extreme temperatures (Turkozan
et al. 2021). The decomposition of eggs favors multiple species of
fungi and bacteria, increasing the likelihood of rotting nearby eggs
within the nest (Bézy ef al. 2015), thereby attracting decomposers
and other insects that may prey on them.

Amphisbaena ridleyi is a species of worm lizard endemic to
Fernando de Noronha (Graboski et al. 2022). It was first described in
1890 by George Albert Boulenger (Boulenger 1890) and redescribed
in 1963 by Carl Gans (Gans 1963). Here, we describe the occurrence
of A. ridleyi found inside green sea turtle (Chelonia mydas) clutches
on the oceanic island of Fernando de Noronha, Brazil.

Fernando de Noronha is located in the equatorial South Atlantic
Ocean, 375 km from Brazil’s northeasternmost coast. Of the five
sea turtle species occurring in Brazil, the green sea turtle is the only
one nesting on its oceanic islands (Marcovaldi & Marcovaldi 1999).
The waters surrounding the island host important foraging sites
for juvenile green and hawksbill turtles (Eretmochelys imbricata)
(Bellini & Sanches 1996). The nesting season in this area spans over
two calendar years, from December to June. Therefore, a nesting
season starting in December 1984 and ending in June 1985 here is
referred to as the 1984 nesting season. On average, nearly 75% of all
nests found on Fernando de Noronha are laid on two beaches: Leao
with ~60% and Sancho with ~15%. Since 1984, nests laid around
the island have been marked with stakes to evaluate incubation
parameters. From 1984 to 2020, all marked nests were inventoried
after emergence. Between 2021 and 2023, all nests laid in Ledo, and
only a portion of nests laid on other beaches were inventoried. We
used notes taken during nest inventories to describe the presence of
A. ridleyi inside green turtle clutches over the years.

The first occurrence of Amphisbaena was reported in 2019, with
three more occurrences in 2020, six in 2022, and eight in 2023 (Table
1). No nests were reported with Amphisbaena in 2021.

We could not determine, so far, whether 4. ridleyi found inside
the nests is predating sea turtle eggs, preying on other insects inside

Beach 2019 2020 2021 2022 2023
Boldré 1 1

Cagimba do Padre 1 1
Ledo 1 2
Quixaba 1 2
Sancho 1 4 3

Table 1. Number of nests with notes regarding A. ridleyi
presence during nest excavations.

the nest, or scavenging. To our knowledge, only one previous
publication described an interaction between Amphisbaena and sea
turtle nests (Amphisbaena litorallis and Eretmochelys imbricata),
also with an unclear relationship between the two species
(Nascimento et al. 2019). The diet of 4. ridleyi has been reported to
consist of snails and invertebrates (Pregill 1984), which could be an
indication that 4. ridleyi is likely preying on invertebrates that feed
on decaying matter inside or around the nests. Further investigations
are needed to determine the relationship between these species and
whether environmental conditions or nest placement (e.g., distance
to vegetation) are related to the occurrence of A4. ridleyi.
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Sea turtles face multiple anthropogenic threats, and their conservation
status is currently worrying, with six of the seven sea turtle species
classified as Least Concern, Vulnerable, Endangered or Critically
Endangered on the IUCN Red List of Threatened Species (Casale
& Tucker 2017). A primary hazard for these animals is bycatch and
other interactions with fishing gear, which are major contributors
to the strandings of dead and debilitated animals along coastlines
(Casale et al. 2010; Wallace et al. 2010). Understanding the origins
and trajectories of stranded animals can pinpoint risk areas and help
evaluate the demographic impacts of fisheries. Additionally, when
rehabilitation is feasible, it is crucial to determine the survival rates
of released turtles to gauge the success of these interventions.

Satellite telemetry serves a pivotal role in elucidating sea turtles’
migratory patterns (Hays & Hawkes 2018). Importantly, it enables
post-release monitoring of rehabilitated or head-started sea turtles,
providing insights into their survival, movement patterns, and
successful reintegration into natural habitats (Hamann ez al. 2010).
Satellite data can also reveal connections between nesting and
foraging populations, informing genetic and demographic studies
(Hays & Hawkes 2018).

While satellite telemetry has become a cornerstone in tracking
marine turtle movements, genetic analysis, particularly mitochondrial
DNA haplotyping, offers an equally critical, yet complementary,
approach for research and conservation efforts. Haplotype data
can reveal genetic diversity and differentiation among sea turtle
populations from different nesting beaches or foraging grounds,
providing insights into population demographics, migration patterns,
and gene flow between populations (Jensen ef al. 2013; Komoroske
et al. 2017). The D-loop region of the mitochondrial DNA in the
loggerhead sea turtle is a valuable molecular marker due to its high
genetic variability and rapid mutation rate (Carreras et al. 2014).

The Algarve region, located in the southernmost part of
continental Portugal, is of particular geographical importance for
understanding the migratory pattern of some species of sea turtles,
as it lies at the crossroads between the Gulf Stream in the north-east
Atlantic and the waters of the Mediterranean. It is a critical hub for
the loggerhead turtle (Caretta caretta) migratory routes between
nesting sites and feeding grounds (Varo-Cruz ef al. 2016). Recently,
a study by Castro et al. (2023) highlighted the frequent loggerhead
sightings in this region, especially during May and June. Notably,
the Algarve possesses the second-largest fishing fleet in Portugal
(Castro et al. 2023) and serves as a hotspot for trawling activities
(Bueno-Pardo et al. 2017), with fishing activities being the main
reason for sea turtle strandings in this region (Nicolau et al. 2016,
2019).

The present study sought to address the following objectives:
a) track the post-release movements and survival of a rehabilitated
loggerhead turtle trapped in fishing gear in Algarve using satellite
telemetry and b) investigate the possible natal origin of this turtle
through the analysis of the mitochondrial DNA D-loop haplotype.
To our knowledge, only one study has been published on satellite
tracking of rehabilitated sea turtles on the coast of Algarve (Mestre
et al. 2014), and no research has been done in this regional context
combining satellite telemetry and genetic analysis with sea turtles.

On 6 June 2021, local fishermen encountered a loggerhead sea
turtle in the Guadiana River, in the south of Portugal, region of
Algarve, approximately 19 km from its expected marine habitat
(GPS location: 37.310929, -7.443831). It was ensnared in fishing
equipment deep underwater, unable to reach the surface for air. The
turtle was subsequently rescued and transported to a rehabilitation
center for marine species located at Zoomarine Algarve, due to the
possible inhalation of water, one of the primary causes of bacterial
and fungal pneumonia in sea turtles (Ciccarelli ez al. 2020). The
animal, classified as a subadult, weighed 38.7 kg with SCL of 63.5
cm and CCL of 68.5 cm when it first arrived at the rehabilitation
facility. On arrival, the turtle was assessed for injuries, activity
level, and coordination of movements both in and out of water.
Blood was drawn for clinical assessment and follow-up purposes.
Fecal material was collected for bacterial culture and sensitivity
testing, and examination for gastrointestinal parasites. Dorso-ventral
(DV), latero-lateral (LL), and craniocaudal (CrCd) radiographic
examinations were carried out. Body condition was also assessed,
calculated as Fulton’s condition factor K (Body Condition Index
(BCI) = [weight (kg)/SCL(cm)*] x 10% Bjorndal et al., 2000),
which resulted in a BCI of 1.51. Following this detailed clinical
evaluation and a visual assessment of its body condition, it was
found that the turtle was anemic and had a fishing hook lodged in
its stomach. A gastric endoscopy was performed to attempt non-
invasive removal of the hook. Unfortunately, the hook was already
completely encapsulated in tissue, making removal impossible. To
avoid potential risks associated with an invasive procedure, the
turtle was kept under close observation during rehabilitation until
it was determined that the hook was immobile and posed no risk
to the turtle, eventually disintegrating with the stomach acid fluid
content. The turtle remained in rehabilitation for 12 months, after
which it was officially rehabilitated and fit for return to the ocean
(BCI: 1.71). Upon release, its carapace measured 67.2 cm SCL and
72.3 cm CCL and weighed 51.8 kg (Fig. 1). The sex of the turtle was
undetermined as it was a subadult and may not have developed the
elongated tail typically seen in male turtles at the time of its release.
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Figure 1. Rehabilitated subadult loggerhead sea turtle at
the Zoomarine Algarve rehabilitation center, Portugal,
upon release preparation in July 2022. The turtle weighed
51.8 kg with a straight carapace length (SCL) of 67.2 cm
and curved carapace length (CCL) of 72.3 cm after 12
months of rehabilitation following rescue from fishing gear
entanglement in the Guadiana River in June 2021.

To monitor the post-rehabilitation movements of the sea turtle, a
Lotek KiwiSat 202B K2G 376E PU satellite tag was attached to its
carapace prior to release (Fig. 2). The attachment site preparation
involved abrasion of the first to third vertebral scutes through
sanding and subsequent degreasing with acetone solvent to promote
optimal adhesion. A foundational layer comprising fiberglass
reinforced with a rapidly curing Devcon® 5-minute Epoxy was
applied and allowed to polymerize for five minutes. To ensure a
secure and comfortable interface for the tag, a layer of Loctite®
Magic Metal was deposited on the base of the tag, which was then
placed on top of the fiberglass base. This assembly was allowed an
additional ten minutes for setting. For supplementary reinforcement,
the edges near the base of the tag were covered with an additional
layer of fiberglass and epoxy, and we allowed five minutes for
complete curing. The turtle’s location data were automatically
gathered and archived in the Lotek NZ Web Data Management
system (https://data.sirtrack.com/). Distance travelled by the turtle
was obtained through a daily calculation using Google Colab with
the GPS points obtained.

For the genetic analysis, DNA was extracted from a small quantity
of blood with the QIAGEN® DNeasy blood & tissue kit, as per the
manufacturer’s guidelines. We then amplified an approximately 860
bp fragment of the mitochondrial DNA (mtDNA) control region,
which corresponds to the D-loop region, through polymerase
chain reaction (PCR). For this process, the following primers were
employed: LCM 15382 (5’-GCTTAACCCTAAAGCATTGG-3’)
and H950 (5’-TCTCGGATTTAGGGGTTT-3") following Abreu-
Grobois et al. (2006). The amplification was conducted in a 15
pl mixture comprising 7.5 ul of QIAGEN® Taq Master Mix, 3 ul

AT, M z
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Figure 2. Lotek KiwiSat 202B K2G 376E PU satellite tag
attached to the carapace of the rehabilitated loggerhead
turtle at Zoomarine Algarve, Portugal, on 20 July 2022,
prior to release. The tag was secured to the first through third
vertebral scutes using fiberglass reinforced with epoxy and
Loctite® Magic Metal for optimal adhesion and tracking
capability.

of water, 0.75 pl of each primer at 10 uM, and 3 pl of DNA. The
cycling parameters were set as follows: an initial phase at 94°C for
5 minutes, followed by 35 cycles at 94°C for 1 minute, 55°C for 1
minute, and 72°C for 1 minute, culminating in an extension phase at
72°C for 10 minutes. Subsequently, 5 ul of the PCR products were
combined with 2 pl of [llustraTM ExoprostarTM. This mixture was
incubated for 15 minutes at 37°C to isolate the target region and
then for another 15 minutes at 80°C to deactivate the enzymes. The
refined PCR products were sent to Macrogen (Spain) for sequencing
of the forward mtDNA strand. The mtDNA sequence was refined by
employing BioEdit 7.2.5 (Hall 1999) and compared to the National
Centre for Biotechnology Informationys database using the Basic
Local Alignment Search Tool (BLAST) (http://www.ncbi.nlm.nih.
gov).

The turtle was found to have the D-loop haplotype CC-A20.1,
which has been found so far on rookeries in the Calabria region, in
Italy (Garofalo et al. 2009, Tolve et al. 2024) and in the southeastern
United States (Shamblin et al. 2012), and in foraging juveniles
in the North Atlantic (LaCasella ef al. 2013) and off the French
Mediterranean coast (Loisier et al. 2021).

On 20 July 2022, following the rescue center’s established
protocol, the rehabilitated sea turtle was released into the ocean
approximately 20 km south of Faro, Portugal. The release took place
during daylight hours in a suitable coastal habitat, after a final health
assessment and confirmation that both water and air temperatures
were appropriate for the species. For post-release monitoring
reasons, the animal was also tagged on the trailing edge of each
front flipper with an external metal tag, and was given a PIT tag.

After release, the turtle headed east. It passed around the Gulf of
Cadiz, swam off the coast of Tangier and entered the Mediterranean
Sea (Fig. 3). This journey took only six days, having crossed the
Strait of Gibraltar on 26 July. In this period, the turtle covered
approximately 245 km (Table 1). After entering the Mediterranean,
the turtle then swam in large circles along the Alboran Sea, between
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days  Mdist (km) SDdist ~ Total distance Mtemp (°C) SDTemp
Jul-22 11 35.44 9.71 394.52 23.32 1.69
Aug-22 31 31.09 10.94 944.38 25.30 1.46
Sep-22 30 22.75 9.78 688.41 25.65 0.95
Oct-22 28 24.65 9.49 652.07 23.57 1.28
Nov-22 28 2431 9.48 649.37 20.27 1.59
Dec-22 31 22.45 10.10 769.45 18.00 0.37
Jan-23 30 40.09 20.69 1226.17 16.49 1.22
Feb-23 27 25.53 17.33 760.26 14.66 0.77
Mar-23 31 25.74 12.49 824.35 14.98 0.42
Apr-23 12 25.43 9.52 310.76 16.49 1.60
May-23 23 23.07 9.80 523.13 18.92 2.51
Jun-23 29 13.03 9.56 449.26 24.31 2.57
Jul-23 27 13.65 4.15 373.07 26.03 1.13
Aug-23 15 43.22 29.36 637.68 25.51 0.76

Table 1. Number of days, average distance with standard deviation (SD), total distance
traveled by the satellite tagged turtle and average water temperature with SD it experienced

per month over the study period.

Malaga (Spain) and El Jehba (Morocco). This movement pattern
continued until 21 August, covering approximately 760 km (Table
1). On 22 August, it began a journey along the coast of Morocco
and Algeria towards the Balearic Islands. Having covered around
1,000 km, it arrived off the Balearic Islands on 06 October. It then
continued towards the west coast of the island of Sardinia, which it
reached around 03 November, covering about 600 km (Table 1). It
circled this island through the south and entered the Tyrrhenian Sea
around 15 November and headed for the north coast of the island
of Sicily. It remained in the region between the north coast of this
island and the west coast of Calabria and southern Campania, until
the transmitter stopped transmitting on 15 August 2023. The total
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distance covered during the entire sampling period was 9,202.9
km (Table 1).

The seasonal migration pattern of loggerhead turtles in the
Mediterranean is a complex and dynamic process, influenced by
several environmental and ecological factors. Previous studies have
confirmed that loggerhead sea turtles exhibit a migration pattern
from the North Atlantic to the Mediterranean Sea through the Strait
of Gibraltar and Alboran Sea during the spring and summer seasons.
Depending on the development stage of the turtle, a possible return
migration to the Atlantic Ocean may occur during the winter months
(Revelles et al. 2007a; Baez et al. 2017; Lopez et al. 2018; Mancino
et al. 2022).
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Figure 3. Satellite tracking of the loggerhead sea turtle between 20 July 2022, and 15 August 2023. The direction of
the route is identified by the arrows. The star symbol identifies the last recorded tracking point.capability.
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Once in the Mediterranean, the turtle’s movements became more
localized, with extended periods spent circling within specific areas
such as the Alboran Sea and around Sardinia and southern Tyrrhenian
Sea. These circular movements suggest foraging behavior. The
prolonged stay in the Alboran Sea and Algerian Basin during the
initial months coincided with the warmest water temperatures (up to
29 °C), probably associated with high availability of prey, as this area
is described as a known foraging ground for loggerheads (Camifias
& Valeiras 2003; Abalo-Morla et al. 2022; Almpanidou et al. 2022).

During the colder months (January to April), the turtle sought
the coastal waters of Sicily and southern Italy, a behavior described
in previous studies (Blasi & Mattei 2017; Luschi et al. 2018).
These areas are also known as foraging areas for loggerheads
(Chatzimentor et al. 2021; Abalo-Morla et al. 2022; Almpanidou et
al. 2022), so this was probably related to foraging behavior. During
this overwintering period, the turtle remained in areas where sea
water temperatures were around 15°C. Loggerheads are described
to prefer water temperatures between 18 to 28°C for optimal
metabolic processes (Coles & Musick, 2000; Hawkes et al. 2007;
Mansfield er al. 2014). The range of temperatures experienced by
the rehabilitated turtle ranged between 14.5°C and 29°C, so beyond
the optimal range, but within the known tolerance limits for the
species (Schwartz 1978). However, prolonged exposure to waters
<15 °C can potentially lead to lethargic, buoyant and floating at the
surface behaviors, a condition called cold stunning (Milton & Lutz
2003), especially in juveniles.

The study also indicates that the autumn/winter migration from the
western to the central Mediterranean basin coincided with the drop
in sea surface temperature. By migrating to the Tyrrhenian Sea, the
turtle was probably triggered by food supply, as loggerhead turtles
are active feeders during winter, despite low water temperatures.
This is consistent with the information that loggerhead turtles remain
active throughout the year, feeding on fish and cephalopods, which
are common prey items in the Mediterranean Sea (Baldi ez al. 2023).

Overall, the behavior shown by the turtle displays a recurring
pattern with other loggerhead turtles monitored in the Mediterranean.
For example, Bentivegna (2002) tracked four loggerhead sea turtles
and found evidence of both long-distance migrations as well as
more localized movements, potentially indicating foraging behavior
similar to the circular patterns described in the present study. The
route between the western and central Mediterranean regions
included a crossing off the south coast of the Balearic Islands, a
place also described as a foraging ground for juvenile loggerheads
(Revelles et al. 2007D).

The movement patterns observed here confirm an adaptive
strategy to exploit the most favorable thermal environments
throughout the year, balancing the need for foraging and conserving
energy reserves. In general, the turtle’s journey also showed a
certain preference for neritic habitats, rather than deeper waters, a
preference shown for the species within the Mediterranean in other
studies (Bjorndal et al. 2000; Casale ef al. 2013).

This turtle’s D-loop haplotype has been identified both in Atlantic
(Shamblin et al. 2012) and in Mediterranean rookeries (Garofalo
et al. 2009; LaCasella et al. 2013; Loisier et al. 2021; Tolve et al.
2024), so it is impossible to discern its exact origin.

Two hypotheses exist for this turtle’s origin. It could have
originated from North Atlantic nesting sites, as juveniles from
Atlantic populations are known to remain in the Mediterranean for

several years before returning (Carreras et al. 2011; Luschi & Casale
2014). Supporting this, Clusa et al. (2014) estimated that 20% of
juvenile turtles in the Tyrrhenian Sea originate from the Atlantic.
Alternatively, the turtle could originate from Calabria rookeries
in the Western Mediterranean, the only Mediterranean site where
haplotype CC-A20.1 has been identified (Garofalo et al. 2009;
Tolve et al. 2024). While strong currents in the Strait of Gibraltar
typically prevent small juveniles (< 36 cm) from crossing (Revelles
et al. 2007a; Carreras et al. 2011), this turtle’s size (> 60 cm) would
have allowed successful passage, making both hypotheses plausible
given documented seasonal migrations (Revelles et al. 2007a;
Mansfield ez al. 2009).

The rehabilitated turtle survived at least 392 days post-release
and resumed natural migration and foraging behavior, demonstrating
rehabilitation effectiveness. Its movement patterns aligned with those
documented for the species in other studies. To our best knowledge,
this research represents only the second satellite telemetry study of
rehabilitated turtles in the Algarve region and the first combining
genetic analysis to investigate origins. Given the limited sea turtle
monitoring on the Portuguese coast, increased research efforts and
conservation commitment are crucial for understanding loggerhead
populations in this important transitional region.
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Byecatch, the incidental capture of non-target species in fisheries,
significantly affects sea turtle populations worldwide, with direct
and indirect impacts compromising their survival and long-
term resilience (Wallace et al. 2013). For sea turtles, one of the
most critical outcomes of bycatch is mortality due to drowning,
as they need to surface for air and prolonged submersion can
lead to asphyxiation (Gilman et al. 2006). In addition, captured
turtles often sustain severe physical injuries from entanglement
or interaction with fishing gear, including shell damage, flipper
amputations, and head trauma (Casale 2011).

Decompression sickness and capture myopathy also represent
significant health concerns for bycaught sea turtles. Decompression
sickness, triggered by rapid pressure changes, causes the formation
of gas bubbles within the tissues, potentially leading to fatal results
(Garcia-Parraga et al. 2014). Similarly, capture myopathy is a
debilitating metabolic disorder that arises from extreme exertion,
stress, or prolonged restraint during capture, resulting in muscle
damage and possible systemic failure (Phillips et al. 2015). Both
conditions underscore the critical health risks associated with the
incidental capture of sea turtles in fishing operations.

Assessing bycatch in sea turtle populations presents significant
challenges, particularly when relying solely on standard
observational methods that may overlook intricate details relevant
to these scenarios. Although Phillott & Godfrey (2019) noted that
fisheries are not always directly responsible for the occurrence
of stranded sea turtles, bycatch rates are likely underestimated
due to the challenge of directly assigning the cause of mortality.
Turtles that have been incidentally captured in fishing gear but
were subsequently released and stranded on the beach rarely
exhibit external signs of entanglement, due to their thick, poorly
vascularized skin. To address this gap, we developed a field protocol
to enhance the capability of researchers and conservationists to
detect signs of bycatch in stranded sea turtles.

The protocol outlined here classifies turtles using body condition
scoring and evidence of interaction with fisheries gear to determine
when bycatch is the most likely cause for the stranding. Besides
identifying evidence of bycatch, recognizing and identifying non-
fisheries related factors that contributed to the stranding event
are crucial for understanding the diverse threats faced by marine
species and for developing effective conservation strategies.

PROTOCOL FOR ASSESSMENT OF BYCATCH IN STRANDED SEA TURTLES

Our protocol incorporates body score and decomposition code
following the guidelines of Vanucci et al. (2024), which were
adapted from Geraci et al. (2005). We developed the protocol
based on investigations of sea turtle carcasses that were assigned
Codes 2 and 3, indicating they were either in a fresh state indicative
of recent death or exhibited moderate decomposition with minimal
autolysis. As a result, we recognize this protocol is most reliable
when applied to stranded turtles that are Code 2 or 3.

Direct indicators of fishery interaction include observable
fishing gear attached to the turtle (e.g., net, line, hook) or scars
from such gear. Indirect indicators require the exclusion of other
potential causes for a stranding. For instance, a sea turtle found
stranded in poor body condition typically suggests prolonged
starvation possibly due to illness. Conversely, a sea turtle that
strands in good body condition might have experienced a sudden,
acute cause of death not stemming from prolonged health issues,
potentially involving human interaction. However, certain
environmental factors also need to be considered. For example,
cold stunning events can cause otherwise healthy turtles to
strand, even in subtropical regions (Pilcher et al. 2015; Shaver et
al. 2017). Besides examining the animal, it is crucial to analyze
environmental conditions such as sudden drops in temperature,
algal blooms, and other factors that could lead to acute stranding.

Additionally, strandings are frequently multifactorial, with
environmental stressors interacting with underlying pathology or
anthropogenic injury. For instance, ingestion of a fishing hook can
cause extensive gastrointestinal trauma (e.g., mucosal laceration,
obstruction, or perforation) that impairs feeding, leading to
chronic negative energy balance, dehydration, and ultimately
cachexia. Chronic debilitation may further predispose individuals
to secondary infections compounding the risk of stranding.
Similarly, generalized debilitation can precipitate drowning, as
reduced aerobic capacity, impaired buoyancy regulation, and
compromised righting reflexes hinder effective surfacing behavior,
leading to hypoxemia and/or death with subsequent stranding.
For these reasons, each stranding should be evaluated carefully,
integrating intrinsic attributes of the animal (e.g., body condition,
external lesions or evidence of entanglement, epibiota load,
flotation posture) with environmental and anthropogenic factors
(e.g., water temperature, weather events, harmful algal blooms,
vessel traffic, fishing activity) to discern proximate mechanisms
from contributing drivers.

Below, we provide a description of body condition scoring
and look for evidence of fishery interaction, supplemented by a
summary presented as a field guide in Table 1.
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1. Body Condition Scoring

Good: Firm and well-muscled; the plastron is convex, indicating good development and fat stores. The turtle appears robust, with no
visible depressions around the neck or limbs. Note that subadult and adult males in good body condition may have a softened or concave
plastron (Wibbels ef al. 1991).

Fair/Average: The turtle is generally healthy but may show minor signs of weight loss or reduced fat. The plastron is slightly concave,
and while the muscles are less developed than those observed in healthy conditions, they are not severely atrophied. Moderate fat
reserves.

Poor: The turtle appears emaciated with visible depressions or skin folds. Noticeably concave and softened plastron; the bones may
be more prominent. Significant muscle atrophy is present, leading to a weakened appearance. Little to no fat is detectable, indicating
nutritional deficits

2. Degree of evidence of fishery interaction

Total: Record any indicators of fishery interaction, including the presence of fishing hooks, net fragments (Fig. 1), sinkers, or fishing
lines affixed to the turtle’s flippers, carapace, or neck, which may have contributed to the stranding event. Also document signs of
entanglement in net or line (Fig. 2). Ensure detailed photographic documentation for accurate assessment and analysis.

Figure 1. Entangled sea turtle. Figure 2. Net mark on the flipper.
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Strong: Animals exhibiting signs of trauma, such as decapitation or limb amputation by sharp instruments (e.g., knife) (Fig. 3), and
carcasses with viscera and meat removed (indicative of human consumption practices) (Fig. 4). In such cases, the animals were likely
captured in fishing operations. We recommend incorporating specific keywords into the OBSERVATIONS section to streamline the data
filtering process when dealing with hundreds or thousands of records.
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Figure 3. Recent limb amputation by a sharp instrument. Figure 4. Signs of human consumption.

Possible: Animals (males and females, juveniles or adults) exhibiting good body condition (Fig. 5), with developed musculature and fat
reserves, and reproductive females (indicated by eggs; Fig. 6, or developing follicles; Fig. 7) without other evident causes for stranding
(including red tide, sudden drop in temperature and others) suggest that an acute event led to mortality or injury. Such conditions imply
that chronic afflictions, which would cause anorexia and cachexia, were not factors, as these would result in emaciation and muscle
wasting. Therefore, it is possible that these cases may involve some interaction with fisheries.

A

Figure 5. Loggerhead exhibiting Figure 6. emale loggerhead with
good body condition. mature eggs in its oviduct. developing follicles.

No evidence (unrelated to fishing activities): Evidence of mortality or stranding factors other than through interactions with fishing
gear. Examples include environmental disturbances such as dredging or collisions with boats. Additionally, predation, such as nesting
females being bitten by dogs or other wildlife, is another factor. Diseases causing cachexia, characterized by severe weight loss and
muscle atrophy, can compromise an animal’s health, ultimately leading to stranding.

Figure 8. Loggerhead killed by a hopper Figure 9. Emaciated green turtle showing signs
dredge (Goldberg et al. 2015). of cachexia and muscle atrophy.
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Indeterminate/carcass not examined: Any causes that prevent the technical team from fully analyzing the stranding, such as advanced
decomposition (Figs. 10 & 11), the animal not being located by the team, or the animal being assessed by untrained individuals.

18 de dez. de 2024 12:09:43
22,84454S 41,98441W

Figure 10. Turtle in advanced stage of
decomposition.

15 de dez. de 2024 10:30:46
22,728322S 41,976833W

Figure 11. Leatherback turtle in advanced
stage of decomposition.

Degree of evidence for fishery interaction

External signs

Total Evidence

Entangled animals, presence of fishing gear in the GI tract, net

marks on neck and/or flippers.

Recent amputation and/or decapitation by knives or other

Yes Strong Evidence

cutting instruments, which probably occurred after the animal

was accidentally captured.

Possible Evidence

Animals in good body condition (e.g., reproductively active
animals - presence of eggs or developing follicles) with no
other apparent cause of death.

No No Evidence

No observable signs indicating fishery interaction; absence

of evidence is not proof of non-existence. Examples include
cases of dredging lesions, boat strike, emaciated turtles (severe
weight loss and muscle atrophy), etc.

Indeterminate Indeterminate

Factors such as advanced decomposition, inability to locate
the animal, or evaluations performed by untrained personnel
hinder accurate analysis of the stranded turtle.

Table 1. Summary of the degree of evidence of fishery interaction and external signs found in stranded animals.
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The Journey Back to the Ocean: Crush Rehabilitation from a Skull Fracture

ARCAS.

RUMANOD

Figure 1. Skull fracture upon
admission to the rescue center

Alexandra Garcia Laj
Wildlife Rescue and Conservation Association (ARCAS), Guatemala (E-mail: alexandra.garcia.laj@gmail.com)

On 29 April 2025, the
Wildlife Rescue and
Conservation Association
(ARCAS) received a call
from a nearby hotel in the
south coast of Guatemala,
that an eastern Pacific
green sea turtle (Chelonia
mydas agassizii) was
spotted stranded on the
shore. It was on the beach
of the Hawaii community
at approximately
13.8596° N, 90.3990° W.
The rescue team rushed to

action, transporting the specimen to the rehabilitation center where
a careful veterinary examination was conducted.

The clinical examination revealed the specimen to be a 21.2
kg juvenile, Chelonia mydas agassizii. With a curved carapace
length (CCL) of 67.8 cm, the turtle was extremely lethargic and
dehydrated, with an open skull fracture (Fig. 1), a puncture wound
on the left flipper, and was presenting positive-buoyancy issues
with a tilt to the left side. The limited resources made it difficult
to perform all the necessary tests at the time. However, our team
was able to stabilize the turtle: upon its arrival we started IV fluids
through the jugular vein with a 20 gauge catheter, using a solution
of 50% Hartmann and 50% dextrose at 10%. The turtle was placed
in an intensive care tank where salt water was filled to a level that
did not reach its nares, as we were unsure of its ability to breathe
when maintained in deep water.
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Figure 2. Radiographs of the turtle shortly after admission. A: DV view of the coelomic cavity showing radiopacity in the
right lung, consistent with pneumonia. B: CrCd view of the coelomic cavity showing radiopacity in the right lung. C: DV
view of the left flipper showing no evidence of fracture. D: LLI view showing fracture of the frontal, parietal, and postorbital

regions of the skull.
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Parameter Result Reference Range Interpretation

Red Blood Cell Count (RBC) 0.95 million/pL 0.60-1.40 million/pL WNL
Hematocrit (HCT) 32.80% 25-35% WNL
White Blood Cell Count (WBC) 42,500 cells/uL 5,000-120,000 cells/pL WNL
ALP (Alkaline Phosphatase) 250.0 U/L 120-380 U/L WNL
ALT (Alanine Aminotransferase) 10.0 U/L 4-35 U/L WNL
AST (Aspartate Aminotransferase)  168.0 U/L 60-220 U/L WNL
Total Bilirubin 0.20/0.10 mg/dL  <0.5/<0.2 mg/dL WNL
Blood Urea Nitrogen (BUN) 10.0 mg/dL 10-25 mg/dL WNL
Creatinine 0.20 mg/dL 0.1-0.4 mg/dL WNL

Table 1. Results of blood biochemistry and manual hematology performed prior to release, all within normal limits (WNL).

In subsequent days we force fed the turtle a mixture of vegetal
and animal protein through an esophagostomy tube, to facilitate
recuperation. We opted to start antibiotic treatment immediately,
to focus on the buoyancy issues since it was likely a pulmonary
infection (Hochsheid ez a/.2003). The designated treatment included
enrofloxacin administered intramuscularly at a dosage of Smg/kg
every 48 hours, along with amikacin 50mg/10ml of saline solution
through nebulization, and vitamins A, D, and E once a week, based
on recommendations from other veterinarians.

We captured radiographs of the turtle (Fig. 2), which revealed
which areas of the skull were compromised, that the left flipper
was intact, and that the right lung showed radiopacity, which we
suspected represented an infection (Ciccarelli et al.2020).

Because this was our first rehabilitation case of a skull fracture
and we were concerned of the long-term consequences for the
nervous system, we sought advice from veterinarians from other
sea turtle rehabilitation centers with more experience in these cases.

After three months of extensive treatment, the turtle’s condition
greatly improved. The wound on the left flipper was almost
completely closed off and the turtle no longer had buoyancy issues,
being able to properly dive. The skull injury site began to regrow
(Fig. 3), much like a fingernail would, and expelled small pieces
the body no longer needed. £ X

Our rescue center is in a remote area with limited access to — -
basic services such as blood work, and few of the labs available Figure 3. Skull injury site after 3 months of treatment.
in Guatemala City accept wildlife animal samples. Despite this,
we were determined to verify the treatment and diet was working

Figure 4. The ARCAS Hawaii team, consisting
of veterinarians, interns, volunteers, resource
guards, and management supervisors, who helped
with the successful rehabilitation and release of
the turtle .
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efficiently. We collected blood in a heparinized tube and kept
it refrigerated for the 4-hour journey to Guatemala City where
erythrocytes and leukocytes were counted manually using a
Neubauer hemocytometer with a 1:200 dilution prepared with Natt
and Henrick’s solution following the method proposed by Lara UC et
al. (2016). The blood chemistry panel was performed in the Faculty
of Veterinary Medicine of the National University.

Out of affection, we nicknamed the turtle “Crush,” and based
on blood chemistry parameters (Table 1), behavior and general
attitude, our veterinary team concluded in mid August 2025 that
the turtle was fit for release. The turtle was released back into the
ocean on 23 August 2025, after almost four months of treatment,
in front of the ARCAS Hawaii rescue center on the Pacific coast
of Guatemala (13.867903° N, 90.419746° W). At the time of the
release, Crush had a mass of 28.2 kg and CCL of 70.0 cm. A PIT tag
(900263000589738) was placed subcutaneously in the neck region.
The release was a special experience for our team since it represented
a learning process and hard work, and highlighted the importance
of collaborative expertise, adaptative veterinary techniques under
resource-limited conditions and the resilience and rehabilitation
capacity of the sea turtles facing complex cranial trauma (Fig.4).

Acknowledgements. We thank the entire ARCAS team for the
ongoing support. A special thanks to the veterinary staff and
volunteers who contributed time and dedication to the rehabilitation
of this turtle. Heartfelt thanks to the rescue center directors, Ing.
Juan Manuel Tejeda and Ing. Daniela Marroquin, for their trust and
support in this case. Our deepest gratitude to Dr. Terry Norton from
The Turtle Hospital in Marathon, Florida, who shared his extensive
knowledge and guided us through this process, he was truly a mentor
and a beacon of hope.
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Exceptional Occurrence of a Leatherback Sea Turtle (Dermochelys coriacea)
in the Baltic Sea

Sergei Polme’, Villu Soon', Toomas Armulik’ & Benoit de Thoisy?
"University of Tartu Natural History Museum and Botanical Garden,
Vanemuise 46, 51003, Tartu, Estonia (E-mail: sergei.polme@ut.ee; villu.soon@ut.ee),
’Estonain Marine Insitute University of Tartu, Vanemuise 46a, 51003, Tartu, Estonia (E-mail: toomas.armulik@ut.ee),
SKwata NGO, Cayenne, French Guiana (E-mail: benoit@kwata.net)

Leatherback sea turtles (Dermochelys coriacea) are the most
widely distributed of all extant sea turtle species, inhabiting
tropical and temperate oceans globally (Davenport 1998). Their
circumglobal distribution encompasses the Atlantic, Pacific,
and Indian Oceans, although precise range delineation remains
challenging due to their highly pelagic nature and the difficulties
in tracking these elusive animals (Witt ez al. 2008). Known nesting
sites are primarily located in tropical and subtropical regions, with
significant nesting aggregations observed in certain areas of the
Americas, the Pacific Islands, and the Indian Ocean (Wallace et
al. 2023). The occurrence of leatherbacks outside their typical
range, especially in colder brackish waters like the Baltic Sea, is
exceedingly rare.
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Figure 1. Location of leatherback turtle (Dermochelys
coriacea) discovery, on 13 July 2024

On 22 July 2024, a deceased leatherback turtle (Dermochelys
coriacea), assessed as probably subadult based on size, was
discovered in shallow coastal waters off Saaremaa Island
(58.459361N, 21.910643E) (Fig. 1). The specimen, measuring
108 cm in straight carapace length (Fig. 2), was deposited at the
Natural History Museum of the University of Tartu (TUZ660119).
Multiple muscle tissue samples (TUE007991-TUE007696) were
collected for DNA analysis, preserved at -86°C, and cataloged in
the PlutoF database (plutof.ut.ee; Abarenkov et al. 2010). Due to the
absence of expertise in leatherback turtle genetics within Estonia,
sample TUE007695 was sent to the Kwata NGO, Cayenne, French
Guiana for genotyping and storage in the collection JAGUARS,
at the Institut Paster de la Guyane (ID collection = R5281 JAG)
for DNA extraction and subsequent amplification of the tRNA-
Pro gene. The mitochondrial tRNA-Pro gene was chosen for its
established utility in phylogenetic and population genetic studies
of leatherback turtles (Dutton et al. 2013).DNA was extracted
with NUCLISENS® easyMAG® (Biomérieux). The mtDNA
control region (CR) was amplified using the primers LCM
15382 (5° GCTTAACCCTAAAGCATTGG 3") and H950 (57
GTCTCGGATTTAGGGGTTTG 3") (Abreu-Grobois et al. 2006)
and Sanger sequenced. Extraction, amplification and sequencing
were done on two independant samples from the tissue. The
haplotype nomenclature follows Dutton ef al. (2013).

Control Region mtDNA genotyping of the Saaremaa specimen
showed 100% identity with the haplotype 3.1 classification (Dutton
et al. 2013). This haplotype exhibits a notable prevalence among
leatherback turtles nesting in the Caribbean region (Dutton et al.

Figure 2. Leatherback sea turtle found dead on the coast of
Saaremaa. Anchor was used to pull the specimen out of the
water. Photo: Wilhelm Tell.
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2013). To our knowledge, only one prior documented instance of a
leatherback turtle in the southern Baltic Sea exists. This involved a
450 kg individual, 215 cm in total length, incidentally caught in a
fisherman’s net near Stralsund, Germany in October 1965 (https://
artsandculture.google.com/asset/extrication-of-the-turtle-from-
the-baltic-sea/BwEe0OzFkHYqSw?hl=en). We hypothesize that
both occurrences represent random events, reflecting the species’
wide distribution and extensive migratory capabilities. Given the
geographical constraints of the Danish straits and the documented
occurrences of other non-indigenous species within the Baltic Sea
(Rolbiecki et al. 2015; https://news.err.ee/1608648100/walrus-
spotted-on-latvian-beach), the observed number of leatherbacks
may not fully represent the extent of their incursions into the
region. Some individuals likely perish in the Baltic Sea, while
others may successfully remigrate to the Atlantic Ocean. This
highlights the importance of ongoing research to better understand
leatherback turtle movement ecology and distribution.

Acknowledgements. We thank Wilhelm Tell for donating the
specimen to the Natural History Museum, University of Tartu.
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President’s Report: 43rd Annual Symposium on Sea Turtle Biology and Conservation,
22-27 March 2025, Accra, Ghana

Andrews Agyekumhene
President, International Sea Turtle Society (ISTS Symposium 43);
Department of Marine and Fisheries Sciences, University of Ghana, Accra, Ghana
(E-mail: aagyekumhene@gmail.com; aagyekumhene@ug.edu.gh)

The 43" International Sea Turtle Symposium marked a historic
milestone as the first ISTS Symposium ever hosted in Africa. Held
in Accra, Ghana from 22-27 March 2025, this groundbreaking
event brought together over 350 registered participants from 65
countries, including experts, conservationists, students, government
officials, and grassroots practitioners. The central theme, “Unity and
Collaboration,” underscored the power of cross-sector partnerships,
regional cooperation, and inclusive scientific exchange to address
the pressing challenges in sea turtle conservation.

The event featured an impressive suite of activities, including
seven capacity-building workshops, four regional meetings, 138
oral presentations and 112 posters in key thematic areas such as
innovations in nesting biology, in-water monitoring, fisheries
interaction, and socio-economic engagement. Students played
a prominent role, benefiting from a “Speed Chatting” session,
networking opportunities and mentoring.

In addition to its rich scientific content, the symposium
embraced Ghanaian cultural expressions and traditions, fostering
a unique atmosphere of warmth and connection. Social events, a
vibrant exhibition space, and a dynamic awards ceremony further
contributed to the symposium’s success. The 43 ISTS Symposium
not only marked a milestone for the Sea Turtle Society but also
deepened its commitment to inclusion, regional equity, and forward-
thinking conservation action. The event concluded with a heartfelt
celebration at the Farewell Banquet, where awards were presented
and the ceremonial trowel and jacket were passed to the incoming
President for 44" ISTS Symposium.

Logo. The symposium logo (Fig. 1) was designed by Fiifi Simons.
The logo shows the Ghanaian flag on both sides of the ocean (blue
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Figure 1. Official logo for 43rd International Sea Turtle
Society Symposium, 2025.

semicircle) indicating the host country for the symposium and also
serving as a reminder of the hospitality and cultural diversity of
Ghanaians. Swimming in the ocean are the three species of sea turtles
(olive ridley, leatherback and green) which are commonly found in
Ghanaian waters and nest on the country’s beaches in considerable
numbers. These species are also common in most African countries.
Above the symposium name are two Ghanaian symbols that signify
Unity. On the left is the “Funtumfunefu Denkyemfunefu’ or “Siamese
crocodiles” which feature two conjoined crocodiles symbolizing
unity in diversity and the importance of working together for a
common purpose even in the face of conflict or competition. On the
right is the “Nkonsonkonson” which means “chain link”, a symbol
of unity and community (human relations). The combined elements
of the logo convey the message that in unity lies strength, echoing
this symposium’s theme of Unity and Collaboration, as captured in
the logo under the ocean.

Reducing Our Plastic Footprint. Every effort was made to
make the symposium more environmentally friendly. No plastic was
used during coffee breaks or other events. All registrants received a
souvenir coffee mug emblazoned with the symposium logo to use
during breaks. Bottled water was not served during breaks; water
dispensers were provided instead. Additionally, paper cups were
provided during coffee breaks and alongside the water dispensers for
participants who did not carry their mugs with them. All name tags
were made of hard cardboard instead of plastic. Instead of printed
mailings, announcements were distributed through email lists, the
ISTS website and various social networks.

Sea Turtle Necropsy Session. A sea turtle necropsy session
was held on 21 March 2025, before the start of the symposium.
This session was specially dedicated to African students who were
interested in the topic but opened to all participants. The session
included lectures on sea turtle anatomy and physiology, threats
(diseases and injuries that affect sea turtles), and basic techniques
for addressing bycatch issues such as removing hooks. The lectures
also touched on the conservation significance of necropsy. The
laboratory session involved performing necropsy on an olive ridley
turtle (Fig. 2), as well as handling and safety procedures for working
with deceased sea turtles. The necropsy session lasted for six hours
and was instructed by Daniela Freggi (team lead), Mariluz Parga,
and José Luis Crespo.

Workshops and Regional Meetings. Workshops and regional
meetings were scheduled for the two days prior to the main
four-day Symposium. These early events provided participants
with opportunities to share research techniques and exchange
information on environmental and sea turtle conservation issues. Six
workshops were held on 22 March 2025, offering capacity building
and promoting peer-to-peer learning. The workshops were: (1)
Harnessing the Power of Social Media for Non-Profits & Individual
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Figure 2. Participants at the Sea Turtle Necropsy Seésion.

Researchers; (2) Sea Turtle Rehabilitation, Care and Medicine; (3)
Creating Behavior Change Campaigns for Sea Turtle Conservation;
(4) Toward Holistic Strategies for Fisheries Sustainability and
Bycatch Reduction; (5) 5" Environmental Education Workshop:
Interdisciplinary and Collaborative Environmental Education
Projects; (6) Male Sea Turtles: Global Research Update and
Methodology Development for Guiding Conservation Efforts. One
workshop was scheduled on 23 March 2025, as part of the Student
Committee activities: Career Paths and Techniques in Sea Turtle
Conservation.

Four regional meetings held on 23 March 2025 brought together
stakeholders from Africa, the Mediterranean, Indian Ocean &
Southeast Asia, and Latin America (RETOMALA). These meetings
allowed regions to reflect on their specific challenges and strengthen
collaborations across borders.

The African Regional meeting was held all day to allow updates
from projects from across Africa since it was the first opportunity for

Figure 3. Participants from the Africa Regional Meeting.

many of such projects to share their work at an ISTS Symposium.
The meeting emphasized the need for projects across the continent
to work together under the Symposium’s theme: “Unity and
Collaboration.” A total of 93 participants from 24 countries attended
the meeting representing the largest participation of African projects
ever recorded at this type of meeting (Fig. 3).

Main Symposium Program. The main Symposium began with
prayers, and to make it even more unique, a traditional Ghanaian
prayer was offered by pouring of libation to the gods by Nuumo
Akwaa Mensah IIT (Nai Wulomo), as the tradition of the land
demands. The Dean of the School of Biological Sciences at the
University of Ghana, Professor Langbong Bimi (with the address
delivered on his behalf by Dr. Francis Gbogbo), officially welcomed
participants to the 43" International Sea Turtle Society Symposium,
highlighting the significance of hosting the event in Africa for the
first time. He emphasized the University’s ongoing commitment to
marine conservation and called for unity and collaboration to address
the global challenges facing sea turtles. His speech was followed by
opening remarks from Dr. Benjamin Botwe, Head of the Department
of Marine and Fisheries Sciences at the University of Ghana.
This was followed by a poetry performance by Mr. Osei Kwame
Korankye of the University of Ghana’s School of Performing Arts.
His performance, titled “Message from the Unsung Hero,” set the
stage for the President’s address.

Dr. Andrews Agyekumhene, President of the International Sea
Turtle Society, welcomed participants to the 43™ International
Sea Turtle Society Symposium in Accra, Ghana, marking the first
time the event has been held on the African continent. His speech
emphasized the theme of “Unity and Collaboration,” urging
attendees to work together, overcoming differences to protect sea
turtles. He highlighted the major threats facing sea turtles and called
for inclusive, community-driven, and decolonized approaches to
conservation, emphasizing that meaningful impact is only possible
through collective action. The President’s speech was followed by
three keynote speakers.

Mr. Ayaa Kojo Armah delivered the first keynote address
on the topic, “Consolidating Sea Turtle Conservation in Ghana
and Developing Countries.” Mr. Armah, a former Head of the
Department of Marine and Fisheries Sciences at the University of
Ghana and current CEO of ESL Consulting Limited, reflected on
Ghana’s history of sea turtle research and highlighted the role of
international support in initiating early studies and conservation
efforts. He emphasized the need to strengthen local initiatives in
the face of declining external funding and advocated for practical
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national strategies and stronger regional collaboration through
platforms like the UNEP Regional Seas Programme.

Dr. Noble Asare delivered a keynote address on behalf of
Professor Denis W. Aheto, Vice Chancellor of the University of
Cape Coast and Director of the Africa Centre of Excellence in
Coastal Resilience (ACECoR). He addressed attendees on the
theme of “Unity and Collaboration” in sea turtle conservation.
His speech highlighted the urgent need for global collective action
to tackle threats such as climate change, habitat loss, pollution,
and bycatch. He emphasized that conservation success is possible
through community-based efforts, scientific innovation, and strong
partnerships, urging participants to conclude the symposium inspired
and committed to united and tangible action.

Conservation partners, such as the Forestry Commission’s
Wildlife Division and A Rocha Ghana, also delivered solidarity
messages. Both outlined the current threats to sea turtle in Ghana
and their ongoing efforts and commitments to support the fight
against these threats. The Wildlife Division pledged to intensify its
efforts to enforce laws that comprehensively protect sea turtles in the
country, while A Rocha Ghana pledged its unwavering support for
raising awareness about the species. Both partners called for a more
united front among stakeholders to advance sea turtle conservation
efforts nationwide (Fig. 4).

Special Session: Decolonizing Conservation. The main
symposium program then started with this session, which examined
how colonial legacies shaped conservation by displacing Indigenous
communities and marginalizing traditional local knowledge. The
session called for community-centered sea turtle conservation,
reconciliation ecology, co-production of knowledge between science
and traditional beliefs. It also highlighted how the International
Sea Turtle Society has promoted equity by expanding symposia
in the Global South over the years, funding grassroots and student
grants, and diversifying leadership. Recommended future actions
include remote participation, multilingual inclusion, and increased
representation to ensure equitable and sustainable conservation.

Oral and Poster Presentations. Immediately following the
special session, oral and poster presentations took place from
Monday, 24 March through Thursday, 27 March. Program Chairs
Phil Allman, Kate Levasseur, Katrina Phillips, and Liliana Colman,
along with Poster Chairs Phil Allman, Gustavo Stahelin, and Kelly
Sloan and 41 Session Chairs, developed the symposium program
consisting of 138 oral and 112 posters presentations within nine
session categories: (1) Anatomy and Physiology; (2) Conservation,
Management and Policy; (3) Education, Outreach and Advocacy; (4)
Fisheries and Threats; (5) In-Water Biology; (6) Nesting Biology; (7)
Population Biology; and (8) Rehabilitation and Health. In addition
to the traditional regular sessions, two side meetings were also held:
“Marine Turtle Specialist Group (MTSG) Meeting”, and “Lunch
and Learn: Freshwater TSA.”

Video Night. Patrick Abbeyquaye, John Selasi Yao Agudogo,
Sampson Kofi Mawuko Kudior gathered 26 short films from 21
countries across Africa, the Pacific, the Americas, Europe, and the
Middle East. The stories came from Ghana, Cabo Verde, Mauritania,
Guinea-Bissau, Sdo Tomé and Principe, Egypt, Jordan, Tunisia,
Madagascar, South Africa, the Seychelles, Fiji, Panama, Grenada,
Brazil, Mexico, USA, France (French Guiana, French Polynesia,
and Reunion Island), Spain, and Maldives. These striking visual
stories highlighted the diverse ways communities, researchers, and

organizations are working to protect sea turtles and their habitats.

The videos were publicly screened on the evening of Monday, 24

March. The Video Night was attended by just over 100 people and

featured free popcorn for the audience.

Origin Stories: This year, we used a blended approach allowing
participants to share indigenous stories and experiences working
with sea turtles in the field. A total of 52 participants attended the
event and shared 20 stories and experiences. The event was led by
Patrick Abbeyquaye and John Selasi Yao Agudogo.

Student Committee Activities. The Student Committee, chaired
by Janie Reavis with support from Chandana Pusapati, Abhishek
Thawait, Aiyana Reissman, Mildred Alpizar, Sarahi Ramos, Emily
Turla, Lucas Capitdo, Fitra Nugraha, Heather Seaman, Rachel
Southards, Lindsay Curl, and Derek Aoki, coordinated activities
designed to welcome and assist student attendees. Three activities
were held:

The Student Workshop “Career Paths & Techniques in Sea Turtle
Conservation” was held on Sunday, 23 March 2025. Twenty-three
students participated. This workshop offered valuable insights
into diverse career paths in sea turtle conservation, including
consulting, academia, government, and nonprofit sectors.
Presenters Hamed Mallat, Ana Rita Patricio, Christine Figgener,
Rowan Calder, and Kevin Lay shared professional experiences and
practical advice. The session also included live demonstrations
of key field techniques, such as PIT tagging, flipper tagging, and
satellite tagging, providing hands-on learning opportunities for
future conservationists.

Student Social Mixer. This event aimed to promote networking
and communication among students, took place on the same
day, Sunday, 23 March 2025, just prior to the Welcome Social.
The gathering offered a relaxed and exclusive space for the
23 participating students to connect and interact. For an hour,
students engaged in informal introductions and conversations,
which helped to break the ice and create a sense of community.
This session was designed to foster early connections between
participants at similar stages of their academic and professional
journeys, setting the tone for a collaborative and welcoming
symposium experience.

Speed Chatting with the Experts. The event took place on Monday,
24 March, and offered a dynamic and informal setting for 30
participating students to interact directly with leading experts in
sea turtle research and conservation. Inspired by the concept of
“speed dating,” this session allowed participants to chat one-on-
one for 10 minutes with each expert, asking questions about their
research, career paths, or even their own projects. It served as an
accessible platform for dialogue, mentorship, and networking,
especially for students eager to connect with professionals whose
work they have studied or admired. For most of the students, this
was a unique opportunity to meet in person with authors whose
work they have used and cited in their research or whose work
they have heard about. Eight distinguished experts generously
volunteered their time and expertise: Matt Ware, Manjula Tiwari,
Hiltrud Cordes, Brad Nahill, George Shillinger, Tony Nalovic,
Kate Mansfield, and Kartik Shanker.

Sea Turtle Trading Post. As some groups working in sea turtle
biology and conservation have surplus equipment and supplies that
are rarely used or no longer needed, this event was introduced to
find another purpose and use for such equipment. The sea turtle
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community is invited to donate new or gently used field and lab
equipment, and those interested in acquiring each item of equipment
could enter their names into a drawing. A total of 111 participants
from 36 countries (predominantly Africa) signed up for the turtle
trading post. Thirty-eight items were donated to the post for an
approximate value of $5,500. The donated items included a drone,
GPS units, backpacks, two-way radios, inflatable solar lanterns, PIT
tag readers, PIT tags, biopsy punches, field lamps, and measuring
tapes. The beneficiaries were primarily students, as well as projects
from low-income countries. The turtle trading post was chaired by
Kate Mansfield, assisted by Abigail Baidoo and Ryan Welsh.

Silent and Live Auctions. The silent auction was organized by
Marina Zucchini, while the live auction was hosted by Rod Mast,
assisted by Marina Zucchini. Nearly 300 items were donated to
both live and silent auctions, of which 216 were sold in the silent
auction and the remainder in the live auction. A total of US$13,578
was raised across both auctions, of which $3,668 was raised in the
silent auction. We thank everyone who donated items, bid, and
fought for their favorite items. All proceeds will fund travel grants
for next year’s symposium.

Social Events. The social component of the symposium included
the Welcome Social, Student Committee activities, the Awards
Ceremony, and the Farewell Banquet. The Welcome Social and
Cultural Night was held at the Mensvic Grande Hotel Poolside on
24 March. Participants danced to authentic Ghanaian music while
enjoying networking and having fun conversations.

The Farewell Banquet was held on the evening of the final day
of the symposium. During the Awards Ceremony, numerous awards
were presented, including the Archie Carr Student Awards, the ISTS
Career Awards, and the Grassroots Conservation Award. The formal
evening session concluded with the President’s remarks of gratitude
and the ceremonial passing of the ISTS Presidential trowel and jacket
to the incoming President of the 44" ISTS Symposium, Alexander
Gaos. Music and dancing followed to celebrate the closing of the
Symposium.

ISTS Career Awards. Jesus Tomas, ISTS Career Awards
Committee chair, and his committee (Earl Possardt, Jacques Fretey,
Rod Mast, Ryan Welsh) presented awards to an exceptional group
of honorees. The 2025 ISTS Lifetime Achievement Awards were
presented posthumously to Wallace J. Nichols and Anton D. (Tony)
Tucker. The 2025 ISTS Champions Awards were presented to the
Association Kratten Du Développement Durable de la Culture et du
Loisir (AKDDCL, Tunisia), Adilson Monteiro Ramos (Fundagao
Tartaruga Cabo Verde), Bryan Wallace, and Manjula Tiwari.
Additionally, ISTS President Andrews Agyekumhene presented
the 2025 President’s Awards to the Wildlife Division (Forestry
Commission, Ghana), Department of Marine and Fisheries Sciences
(University of Ghana), Mr Ayaa Kojo Armah (ESL Consulting
Limited, Ghana), Phil Allman (Goshen College, USA), and Manjula
Tiwari (Ocean Ecology Network).

Archie Carr Student Awards. Chairs Andrea Phillott and
Natalie Wildermann received requests to consider 70 student
presentations (44 orals and 26 posters) for the Student Awards.
Student presentations were judged by Agnese Mancini, ALan Rees,
Brendan Hurley, Hannah Vander Zanden, Joana Hancock, Kate
Mansfield, Marco Garcia, Marta Pascual, Matthew Ware, Mohd
Uzair Rusli, Nicki Mitchell, Rita Patricio, Samantha Kuschke,
Samuel Asumah, and Suzana Guimaraes. Eight students were

recognized for their outstanding presentations. In the Biology
category: Anna Ortega (oral winner), Lindsey Curl (oral runner-
up), Derek Aoki (poster winner), Lucas Capitdo (poster runner-
up). Conservation category: Liyana Izwin Khalid (oral winner),
Lindsey West (oral runner-up), Mildred Alpizar (poster winner) and
Madhurika Nandi (poster runner-up).

Grassroots Conservation Award. Chair Wafae Benhardouze
assisted by judges Tomds Diagne, Débora de Carvalho, Josea S.
Dossou Bodjrenou, and Leah Mainye, evaluated the self-nominated
presentations. The award was given to African Marine Conservation
Organisation of Cameroon for its presentation “Siren Citizen
Science: The Story of A Fisherman From Poacher To Sea Turtle
Hero.”

Exhibitors and Vendors. Chairs Betty Delali Dordzi and
Richmond Korang coordinated six exhibitor and vendor displays that
attendees visited throughout the week. Exhibitors included: Oceanic
Society (The State of the World’s Sea Turtles, SWOT Program);
The Leatherback Trust; African Marine Conservation Organisation;
Lotek; Nature Seekers; and Wildlife Computers.

Society Business Plenary. The 2025 ISTS Business Meeting was
held on Thursday, 24 March. ISTS President Andrews Agyekumhene
called the meeting to order, and reports were presented by the
Treasurer, Travel Grants Committee, Nominating Committee,
and Student Committee. The results of the ISTS elections were
postponed for later announcement to the membership through the
various online platforms. Alexander Gaos, 44" ISTS Symposium
President, provided information on next year’s Symposium, which
will be held in Kailua-Kona, Hawai‘i, USA. The theme of next year’s
meeting is “Kaiaulu” which means “Community”.

Travel Grants. Facilitating access to the Symposium for
international students and participants is a priority of the Society,
and travel grants are provided to offset attendance costs. Andrew
Maurer chaired the Travel Grant Committee. Regional Travel Chairs
were Angela Formia (Africa), Karen Eckert (Caribbean), Jose
Urteaga (Mexico, Central America & Spanish-speaking Caribbean),
ALan Rees (North Africa & Middle East), Daniela Freggi (Europe),
Alejandro Fallabrino (South America), Andrea Phillott (South Asia),
Mark Hamann (Southeast Asia/Pacific), and Kelly Stewart (USA
& Canada).

The Society, with the help of its sponsors and last year’s ISTS
auctions, provided full accommodations during the symposium to
106 travel grant applicants. The distribution of grants by region was
as follows: 30 to Africa representatives; 18 to Europe representatives;
17 to Mexico, Central America and Spanish-speaking Caribbean
representatives; 13 to North America; 12 to Asia; eight to South
America; six to Middle East and North Africa; two to Oceania/
Polynesia representatives. No travel grant applications were received
from the Caribbean region.

Acknowledgments. Organizing and conducting the ISTS
Symposium 43 symposium required an immense team effort. This
would not have been possible without a small group of dedicated
members willing to take on leadership roles, serve on committees,
and collaborate on various tasks such as registration, organizing
workshops, fundraising, managing travel grants, and organizing
auctions. In alphabetical order by the first name, the Society thanks
Abhishek Thawait, Abigail Baidoo, Aiyana Reissman, Agnese
Mancini, ALan Rees, Alejandro Fallabrino, Aliki Panagopoulou,
Ana Maria Moncada, Andie Fisher, Andrea Phillott, Andrew Maurer,
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Angela Formia, Angela Manekuor Lamptey, Anna Ortega, Anna
Stamatiou, Antonio Trujillo, Armando Barsante Santos, Ashleigh
Bandimere, Betania Ferreira, Betty Delali Dordzi, Brad Nahill,
Brendan Hurley, Bryan Wallace, Caroline Clavien, Catherine Hart,
Chandana Pusapati, Christina Fahy, Christine Figgener, Connie Ka
Yan, Damaris Marin-Smith, Daniela Freggi, Daniela Rojas, Débora
de Carvalho, Derek Aoki, Earl Possardt, Ed McGinley, Edward
Aruna, Emily Duncan, Emily Turla, Eneida Fajardo, Eugenia
Naro-Maciel, Eunice Konadu Asamoah, Fitra Nugraha, Gabriela
Velez, George Shillinger, Gustavo Stahelin, Hamed Mallet, Hannah
Vander Zanden, Heather Seaman, Hiltrud Cordes, Imed Jribi, Ingrid
Yafiez, Irene Kelly, Jacques Fretey, Jane Hardwick, Janie Reavis,
Jannatul-Firdaus Alhussein, Jeanette Wyneken, Jeff Schwenter,
Jenniffer Dede Ankrah, Jesus Tomas, Jimena Gutiérrez, Joana
Hancock, John Selasi Yao Agudogo, Josea Sagbo Dossou Bodjrenou,
Joseph Pfalller, José Urteaga, José Luis Crespo, Justin Perrault,
Karen Eckert, Kartik Shankar, Kate Levasseur, Kate Mansfield,
Kathy Zagzebski, Katrina Phillips, Kellie Pendoley, Kelly Sloan,
Kelly Stewart, Kevin Lay, Lalith Ekanayake, Laura Exley, Leah
Mainye, Liliana Colman, Lindsay Curl, Lucas Capitdo, Manjula
Tiwari, Marco Garcia, Mariela Pajuelo, Mariluz Parga, Marina
Zucchini, Mario Mota, Mark Hamann, Marta Pascual, Matthew
Ware, Mawuko Kudior, Maximilliano Polyak, Michael Liles, Michel
Nalovic, Mildred Alpizar, Mohd Uzair Rusli, Mustapha Aksissou,
Natalie Wildermann, Nathan Robinson, Naty Teryda, Nicholas
Blume, Nicholas Pilcher, Nicki Mitchell, Oyeronke Adegbile, Paolo
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Casale, Patrick Abbeyquaye, Paul Whittock, Phil Allman, Rachel
Southards, Ray Carthy, Richmond Korang, Rita Patricio, Roderic
Mast, Roldan Valverde, Rowan Calder, Ruth Dofate, Ryan Welsh,
Sabrina Mashburn, Samantha Kuschke, Sampson Kofi Mawuko
Kudior, Samuel Asumah, Sarahi Ramos, Sean Williamson, Sophie
Mills, Suzana Guimaraes, Terry Meyer, Tomas Diagne, Wafae
Benhardouze, and all the volunteers who were inadvertently omitted
from this list.

My heartfelt gratitude to the Local Organising Committee: Betty
Delali Dordzi, Jannatul-Firdaus Alhussein, Patrick Abbeyquaye,
John Selasi Yao Agudogo, Jennifer Dede Ankrah, Sampson Kofi
Mawuko Kudior, Abigail Baidoo, and Richmond Korang, for
making the event possible and beautiful. Special thanks to Ingrid
Yafiez, Manjula Tiwari, and Phil Allman for their immense support
in planning the symposium.

Finally, the Organizing Committee is grateful for the generous
contributions of organizations and individuals who helped make
the 2025 ISTS Symposium a success. At the Loggerhead level
($15,000 to $19,999): Anonymous donor. At the Kemp’s Ridley level
($1000 to $4,999): Tullow Ghana Limited, Disney Conservation,
Lotek, SEE Turtles, Turtle Foundation, Association of Zoos and
Aquarium’s Sea Turtle SAFE Program, and Coastal Wildlife Club
Inc. At the Olive Ridley level ($500 to $999): Wildlife Computers.
At the Flatback level ($25 to $499): ESL Consulting Limited, and
A Rocha Ghana. Supporting organizations were the Department of
Marine and Fisheries Sciences, University of Ghana; and Wildlife
and Human Resources Organization (WHRO Ghana).
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Figure 4. Group photo taken after the opening ceremony of ISTS Symposium 43, Accra, Ghana
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RECENT PUBLICATIONS

This section consists of publications, books, reports, and academic theses that feature subject material relevant to marine
turtles. Most references come from major search engines, and the editors encourage authors to submit their publications
directly by email to the Recent Publications editor: mtnrecentpubs@gmail.com.
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Fresh green turtle nesting crawls on Long Beach, Ascension Island. Photo by M.H. Godfrey

The MTN was founded in 1976 by Nicholas Mrosovsky
at the University of Toronto, Canada

SUBSCRIPTIONS AND DONATIONS

The Marine Turtle Newsletter (MTN) is distributed quarterly to more than 2000 recipients in over 100 nations world-wide. In order
to maintain our policy of free distribution and free access to colleagues throughout the world, the MTN relies heavily on donations.
We appeal to all of you, our readers and contributors, for continued financial support to maintain this venture. All donations are greatly
appreciated and will be acknowledged in a future issue of the MTN. Typical personal donations have ranged from $25-100 per annum,
with organisations providing significantly more support. Please give what you can. Donations to the MTN are handled under the auspices
of SEATURTLE.ORG and are fully tax deductible under US laws governing 501(c)(3) non-profit organisations. Donations are preferable
in US dollars as a Credit Card payment (MasterCard, Visa, American Express or Discover) via the MTN website <http://www.seaturtle.
org/mtn/>. In addition we are delighted to receive donations in the form of either a Personal Cheque drawn on a US bank, an International
Banker’s Cheque drawn on a US bank, a US Money Order, an International Postal Money Order, or by Direct Bank Wire (please contact
mcoyne@seaturtle.org for details). Please do not send non-US currency cheques.

Please make cheques or money orders payable to Marine Turtle Newsletter and send to:
Michael Coyne (Managing Editor)
Marine Turtle Newsletter
1 Southampton Place
Durham, NC 27705, USA

Email: mcoyne@seaturtle.org
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