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a b s t r a c t

Marine turtles are challenging species to protect because they occur over large geographic scales.
Tagging individual turtles at nesting beaches and foraging areas, and the resulting mark-recapture
data sets have gradually enabled us to understand marine turtle migratory behaviour and dispersal.
Within the Caribbean region, several turtle tagging projects have led to longer-term evaluations and
assessments of connectivity. Thus, marine turtle mark-recapture data is important for developing
conservation strategies at regional-scale. In this study, we analyse turtle tagging data from the Gulf of
Venezuela to determine regional (Caribbean and Atlantic geographic level) and local (within the Gulf
of Venezuela) links. To achieve this, we retrieved, compiled, and analysed multiple databases with
records of marine turtles that were tagged and then recaptured in the Gulf of Venezuela. Sixty-six tag
return records were evaluated, 43 from animals initially tagged outside of the Gulf of Venezuela and
then recaptured inside, plus 23 records retrieved from turtles that were tagged and recaptured within
the Gulf of Venezuela. We found evidence of connectivity between 12 different locations where initial
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tagging events occurred, eight from other feeding areas and four from nesting beaches. We described
four different movement patterns for 23 turtles tagged and re-captured within the Gulf of Venezuela.
Most of the recapture records we obtained occurred after the turtles were known, or presumed, to
have been killed by local fishers. Hence, knowing patterns of dispersal and connectivity are crucial to
improving local and regional conservation and threat mitigation.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Marine turtle life cycles span large spatial scales, including
nesting beaches, developmental and adult foraging areas, feeding
grounds, and reproductive areas (e.g. Limpus, 2009; Meylan
et al., 2011). Critical habitats often remain unidentified, and daily
movements or migration can occur across domestic or interna-
tional jurisdictional boundaries (Horrocks et al., 2016). Under-
standing migratory behaviour and the connection between habi-
tat and the human communities residing in, or using, these areas
is important for initiating effective conservation management
(Nivière et al., 2018). For example, in 1996, satellite tracking of
a young loggerhead turtle (Caretta caretta) from Baja California–
Mexico to Japan provided an important link between conserva-
tion projects in Japan and emerging efforts in Mexico (Nichols
et al., 2000). The connection between people on either side of
the Pacific Ocean helped generate momentum for conservation
projects in Baja California, which are expected to have positive
benefits for loggerhead turtle populations in Japan (Seminoff
et al., 2014; Peckham et al., 2017).

The details of marine turtle population connectivity in the
southern Caribbean, especially between developmental and feed-
ing areas, are poorly understood (Becking et al., 2016; Wilder-
mann et al., 2018; Vásquez-Carrillo et al., 2020). It is impor-
tant to identify the associations between migratory, feeding, and
breeding areas because this information may provide a better
perspective about the ecological role of marine turtles on their
habitats (Patricio et al., 2011; Stringell et al., 2015; Patricio et al.,
2017).

Marine turtles generally have high fidelity to particular nesting
and foraging areas (Bowen et al., 2007; Pajuelo et al., 2016), but
they also display ontogenetic and seasonal shifts in their distri-
bution, which are crucial for their development (Meylan et al.,
2011; Shimada et al., 2014). Indeed, marine turtles remain in
foraging areas for decades and use key habitats as developmental
areas (Chaloupka and Limpus, 2005), and to obtain nutrients that
support their breeding and migratory activities. Even if marine
turtles are intentionally displaced by humans as a management
strategy, they can return to their home areas (Shimada et al.,
2016). However, home-site fidelity is still not well understood,
especially in the southern Caribbean where only few long-term
projects have gathered information on feeding areas. This latter
can have implications for space-based protection of Caribbean
foraging grounds for mixed aggregations of marine turtles. A
key component of location-based protection is understanding the
behaviour, movement, effects of displacement and use of migra-
tory corridors (Baudouin et al., 2015); these are still unknown
for some marine turtle feeding areas where immature and adult
turtles may converge (Hamann et al., 2010; Rees et al., 2016;
Wildermann et al., 2018).

During their migrations, marine turtles can pass through sev-
eral habitats with different management arrangements (Ankersen
et al., 2015). For example, marine turtles may have a nesting
habitat that is fully protected by legislation in one country, but
they may migrate across coastal or oceanic waters to foraging
habitats in a different country where protection is limited, and/or
the enforcement of existing legislation is lacking (e.g. Horrocks

et al., 2011; Nivière et al., 2018; Barrios-Garrido et al., 2020b).
This issue is most noticeable in regions that support globally
important marine turtle stocks, when turtles from these stocks
are nest in one country and migrate to another. Hence, effective
conservation in the Caribbean Basin requires international coop-
eration, which usually is difficult to achieve, because the different
perspectives and attitudes towards conservation (Barrios-Garrido
et al., 2019), and the variable legal framework to protect marine
turtle populations among Caribbean countries (Horrocks et al.,
2011, 2016).

Venezuela is located in the equatorial region of the Caribbean,
and the shallow bathymetry in the Gulf of Venezuela, in the
north-western region of the country, offers sufficient resources to
support foraging marine turtle populations year-round (Barrios-
Garrido et al., 2017). However, this region also has a high density
of other, smaller countries which control resources important to
marine turtles. In particular, extensive seagrass meadows create
a habitat for multiple populations of green turtles (Morán et al.,
2014; Barrios-Garrido et al., 2016b); and various authors have
indicated that the Gulf of Venezuela is one of the most impor-
tant feeding areas in the Caribbean for green turtles (Montiel-
Villalobos, 2012), along with the Miskitos Cays (Nicaragua), The
Bahamas, Barbados, Bonaire, Cuba, and the United States of Amer-
ica (Carr et al., 1978, 1982; Campbell and Lagueux, 2005; Becking
et al., 2016). In addition, the area is likely to support regionally
valuable habitats for the other species of marine turtles from
the Caribbean and Atlantic populations (Wildermann and Barrios-
Garrido, 2012; Barrios-Garrido and Montiel-Villalobos, 2016).

Unfortunately, marine turtles in Venezuela face many threats
(Guada and Sole, 2000). Venezuela was for many years one of the
world’s largest oil-producing nations (Reynolds, 2014). Therefore,
up until recently the waters of Venezuela contained some of the
busiest commercial maritime transport routes in the southern
Caribbean. The Venezuelan national economy has been based on
petroleum, and thus has been tied to the variability in the interna-
tional price of this commodity (Banco Central de Venezuela, 2014,
2016; Schenk et al., 2017). As a consequence of national and inter-
national economic variation, there are regions of Venezuela with
high economic support and development, and other areas of the
nation that are economically depressed. In the poorest regions,
bushmeat consumption and illegal trafficking of wildlife species
are key threats to the environment (Rodríguez, 2000a; Rodríguez,
2000b; Sánchez-Mercado et al., 2016), and limit the effectiveness
of conservation strategies carried out by the national government
(Buitrago et al., 2008).

Furthermore, artisanal fisheries carried out by Wayuú indige-
nous people in the Guajira Peninsula target marine turtles for
traditional and commercial use, and more than 8000 green tur-
tles are estimated to be taken annually (Rueda-Almonacid et al.,
1992; Rojas-Cañizales, 2015; Barrios-Garrido et al., 2020a). Also,
the Wayuú indigenous people still participate in cultural rituals
using marine turtles, such as pharmacopoeia (Barrios-Garrido,
2018; Barrios-Garrido et al., 2018), and because of poor economic
conditions in this region, they have developed a commercial
economy with turtle products being sold between communi-
ties (Barrios-Garrido et al., 2017). Marine turtles and their prod-
ucts are also illegally traded between people in Colombia and
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Venezuela, putting more pressure to the marine turtle stocks in
the waters of the Guajira Peninsula.

In the Caribbean, tagging of marine turtles began in the 1950s
(Troëng et al., 2005). Programs initially focussed on nesting green
turtles, but later expanded to other species and to foraging sites.
Indeed, in Venezuela the main turtle tagging program is based
on Aves Island Wildlife Refuge (founded in 1979). In addition, a
tagging program was initiated in 2000 in the Gulf of Venezuela
(an important feeding area). Hence, this paper aims at improving
our understanding of the geographic origins of marine turtles
recaptured in the Gulf of Venezuela, highlighting regional and
local linkages.

2. Material and methods

2.1. Study area

The Gulf of Venezuela is located in the north-western re-
gion of the country and consists of a shallow (∼50 m) em-
bayment with an area of ∼16,800 km2 (Morán et al., 2014;
Barrios-Garrido et al., 2016b). The Gulf of Venezuela connects
Maracaibo Lake with the Caribbean Sea and it is the northernmost
of Venezuela’s four aquatic interconnected environments (Ro-
dríguez, 2000a; Rodríguez, 2000b; Barrios-Garrido et al., 2016a)
(Fig. 1). With ‘El Tablazo’ Bay, Maracaibo Strait and Maracaibo
Lake, it forms the Maracaibo Lake System (Rodríguez, 2000a;
Rodríguez, 2000b; Barrios-Garrido et al., 2016a). This aquatic sys-
tem supports multiple marine upwelling systems (Rueda-Roa and
Muller-Karger, 2013) that are associated with important habitat
areas for coastal dolphins (mainly the Guiana dolphin, Sotalia
guianensis) (Barrios-Garrido et al., 2016a), seabirds (García et al.,
2008), manatees (Montiel-Villalobos and Barrios-Garrido, 2005),
sharks (Tavares and Sánchez, 2012) and marine turtles (Barrios-
Garrido and Montiel-Villalobos, 2016). The Gulf of Venezuela sup-
ports large aggregations of marine turtles, which are exposed to
intense hunting by artisanal fisheries in the area (Rojas-Cañizales,
2015; Barrios-Garrido et al., 2017, 2020a).

Our study area is one of the most important feeding grounds
of marine turtles in Venezuela (Guada and Sole, 2000) and in
the southern Caribbean (Pritchard and Trebbau, 1984; Montiel-
Villalobos, 2012). Its area covers a 160 km stretch of coastline
along the north-western and southern Gulf of Venezuela (includ-
ing three municipalities: Guajira, Almirante Padilla, and Miranda)
— between Quisiro beach and Castilletes beach (Fig. 1).

2.2. Tag return data

During surveys conducted between 1998 and June 2017, we
collected data on five species of marine turtles, from 785 in-
dividuals. All stranded turtles were checked to see if they had
flipper tags, following the protocol described by Barrios-Garrido
and Montiel-Villalobos (2016). Following previous authors, we
defined a stranding as an event in which a marine turtle, which
is neither a hatchling nor ashore for nesting, is found dead or
alive on the beach due to either natural causes or human impacts,
such as fishery activities, a boat strike, or plastic ingestion (Vélez-
Rubio et al., 2013; Barrios-Garrido and Montiel-Villalobos, 2016).
Tag numbers and return address details of all flipper tags were
recorded and photographed, and the details of the event shared
with the individual or group who conducted the initial tagging.
However, most tags were reported to us as second-hand informa-
tion during informal interviews/conversation with fishers, who
only provided the date (usually month and/or year) of capture,
and did not provide the tag itself.

In the study area, a tagging program was implemented in
August-2000 by the local NGO ‘Grupo de Trabajo en Tortugas

Fig. 1. The Gulf of Venezuela. (a) Relative location of the study area, showing
its position within South America and the Caribbean Basin. (b) The Maracaibo
Lake System and its four aquatic interconnected habitats (ML= Maracaibo Lake;
Maracaibo Strait; TB= ‘El Tablazo’ Bay’ GV= Gulf of Venezuela. (c) Details of
the Gulf of Venezuela, located in the north-western region of Venezuela, (▲)
represents Quisiro beach and (•) represents Castilletes beach. Dashed lines
demark areas within the Venezuelan portion of the Guajira Peninsula: Upper,
Middle, and Lower Guajira.

Marinas del Golfo de Venezuela (GTTM-GV)’. The group allowed
us access to their database for this research. Monel flipper tags,
model 1005–681 (National Band), with the code ‘‘V-XXXX’’ were
registered as a ‘‘recapture’’ from the current study area (Gulf of
Venezuela), as well tags coded ‘‘P-XXXX’’, between P-2216 and
P-2299 provided by national authorities, which allowed further
details related to the animal to be compiled (date and location
first, and recapture locality) (Fig. 1). The condition of the animal
when ‘‘recaptured’’ (alive or dead) was also recorded.

The above data were supplemented with records of tags that
were recovered from turtles caught or stranded in the Gulf of
Venezuela between 1960 and 2017 obtained from the Archie Carr
Center for Sea Turtle Research (ACCSTR) database (University of
Florida, Gainesville, Florida, USA with assistance of Peter Eliazar).
These were generally tags found and reported by fishers or other
third parties. We merged the ACCSTR, the GTTM-GV, and other
databases and removed the duplicate records of tag numbers
from turtles caught within the broader Gulf of Venezuela region.

3. Results

Our data of turtles tagged elsewhere comprised a total of 43
tagged turtles: 38 green turtles, two hawksbill turtles, one log-
gerhead turtle, one leatherback turtle, and one olive Ridley turtle
(Figure 2, Supplementary data-Table 1). This total was comple-
mented with 19 marine turtles (of three species) found with tags
during field surveys, plus 23 records of captured and recaptured
marine turtles within the Gulf of Venezuela (Supplementary data-
Table 2). Our data was obtained from the GTTM-GV database,
ACCSTR-University of Florida, and the WIDECAST Marine Turtle
Tagging Centre at the University of the West Indies, Cave Hill
Campus, Barbados databases (see Acknowledgements), which had
been supplied by other projects. In summary, we assessed 66 tag
return records.

3.1. Geographic origins of marine turtles recaptured in the Gulf of
Venezuela (tag return data)

The tagging histories and locations of our recaptured turtles
varied (Supplementary data-Table 1). The single loggerhead turtle
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was originally tagged as an immature turtle northwest of the
island of Faial, Azores Islands-Portugal, before migrating into the
Gulf of Venezuela, 29 months later. The leatherback turtle was
first tagged while she was ashore nesting on Silebache Beach,
French Guyana; the Gulf of Venezuela may have been her foraging
area, or she may have been passing through, but her recapture
occurred 27 months after. The olive Ridley turtle was tagged
while nesting at Eilanti Beach, Suriname. As in the previous case,
the Gulf of Venezuela may have been her foraging area, or she
could may been passing through, and no recapture data were
available. Both hawksbill turtles were immature; one was orig-
inally tagged in foraging habitat in the ‘‘Archipiélago Los Roques’’
National Park, Venezuela, and the second was initially tagged in
Mount Pleasant lagoon, a feeding area in Carriacou-Grenada.

Most (37) of our recapture records were for green turtles, and
they were initially tagged in areas ranging widely throughout the
Caribbean region (Fig. 2). Twenty-four of these were originally
tagged as adults while nesting at Tortuguero Beach in Costa Rica,
by Sea Turtle Conservancy personnel. Twenty-three of these 24
recaptures were completely documented, including their recap-
ture date (Supplementary data-Table 1). For these 23 turtles (from
Tortuguero, Costa Rica), a mean of 27 months (range 2–100)
elapsed between tagging and recapture events. In addition, one
green turtle was recaptured in the Upper Guajira, 84 months
after originally tagged while she was nesting on Aves Island,
Venezuela. Although nesting green turtles have been tagged dur-
ing a monitoring program on Aves Island since 1979, this is the
only record of a turtle tagged at Aves Island and then recaptured
in the territorial waters of the Gulf of Venezuela.

Thirteen of the 37 tagged green turtles found were initially
tagged in feeding habitats (Figure 2, Supplementary data-Table 1).
Six were originally tagged as juveniles or subadults (immature-
size) in Bermuda by the Bermuda Turtle Project (Daniel’s Head,
Vixen, Cow Ground Flat, and Crescent East localities), with an av-
erage time between tagging and recapture of 103 months (range
66–207; Fig. 2). Three were initially tagged in Bonaire, and two
in Puerto Rico, with intervals of 4 to 162 months for Bonaire, and
152 to 190 months for Puerto Rico. An additional green turtle was
originally tagged in Turks and Caicos Island (Ocean Hole locality),
with an interval between capture and recapture of 41 months.
The final tagged green turtle was initially tagged at Santa Marta,
Colombia. This 13th tag return came from a juvenile turtle, but no
further data on its tagging date are known (Humboldt Institute
in Colombia); its recapture occurred in July 2008 at the artisanal
port in Cuzia (Upper Guajira).

Forty-one of the 42 recaptured tagged turtles were known
or presumed to have been killed by fishers. In the majority of
cases, the tag was provided by fishers, and further information
surrounding the tag return was gathered by informal interviews.
Only one green turtle, initially tagged in Bonaire, was recaptured
and released alive (in Zapara Island — Low Guajira; Fig. 3).

3.2. Tagging program and recapture data from the Gulf of Venezuela

Of the 254 turtles (231 green turtles, 12 hawksbills, 10 log-
gerheads, and one olive Ridley) that were found alive when they
were first observed in the Gulf of Venezuela (most of them were
caught and landed by fishers) and later tagged and released
by researchers, 23 were subsequently recaptured between 2008
and June 2017 (9.06% recapture rate): 19 green turtles, three
hawksbills, and one loggerhead. All of these 23 recaptured ani-
mals were immature-sized turtles (Supplementary data-Table 2),
even though we have tagged adult-size turtles as part of the
conservation program.

We found that turtle tagging was conducted in one of two
ways: turtles could either be captured, tagged, and released all

Fig. 2. Origin of turtles recaptured in the Gulf of Venezuela (black triangle).
Circles represent the locations where turtles were originally tagged. Circle
colour indicates the species: green (green turtles), red (hawksbill turtles), pink
(loggerhead turtle), black (leatherback turtle), and blue (olive Ridley turtle). Grey
lines represent the exclusive economic zones (EEZ) for the countries in the map.
BE= Bermuda; BO= Bonaire; CO= Colombia; CR= Costa Rica; GR= Grenada; FG=
French Guyana; PO= Portugal; PR= Puerto Rico; SU= Suriname; TC= Turks and
Caicos; USA= United States of America; VE= Venezuela (Aves Island and Los
Roques are localities within Venezuelan waters). See details in Supplementary
data-Table 1.

Fig. 3. Green turtle tagged originally in Bonaire on 23 April 2008 (left) (photo
credit: Mabel Nava — Sea Turtle Conservation Bonaire, STCB), and recaptured
at Zapara Island, Low Guajira in the Gulf of Venezuela, on 11 July 2009 (right)
(photo credit: Nínive Espinoza-Rodriguez — GTTM-GV).

in one location, or they could be captured in one location and
released in another. Combined with different patterns of recap-
ture events, this created four different movement configurations
in our data set for the 23 turtles tagged and recaptured within
the study area (Figure 4, Supplementary data-Table 2); (I) turtles
captured in one region and released in another (i.e. Upper Guajira,
Middle Guajira, Low Guajira), and recaptured in the vicinity of
the original capture location (n=16); (II) turtles captured and
released in the same location and then recaptured in a different
location (n=3); (III) turtles captured and released in different
areas, and recaptured in a third area (n=3); and (IV) turtles
captured and released in different locations, and then recaptured
adjacent to the release location (n=1) (Supplementary data-Table
2).

The time interval between release and recapture varied among
species: up to five months for the only loggerhead record, from
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Fig. 4. Locations in the Gulf of Venezuela where marine turtles were originally
captured or rescued (■), released (•), and then recaptured (end of the arrow).
Arrow width is proportional to the number of records, and represents a hypo-
thetical pathway. Recapture species and details are differentiated as follows: (a)
green turtles (n=19), (b) hawksbill turtles (n=3); (c) loggerhead turtle (n=1).
See details in Supplementary data-Table 2.

two weeks to 12 months for hawksbill turtles (n=3), and from
3 days up to 61 months for green turtles (n=19). Interestingly,
after their release, the recaptured loggerhead turtle, all recap-
tured hawksbill turtles, and 12 (of 19) recaptured green turtles,
all returned to an area close to where they had been initially
captured (Fig. 4). All 23 recaptured animals were caught and
reported by fishers, and they did not ‘‘drift’’ as dead/weak animals
to the stranding site.

4. Discussion

The Gulf of Venezuela’s location is almost equidistant from
the two most important green turtle nesting beaches in the
Caribbean: Tortuguero in Costa Rica (to the north-west) and Aves
Island in Venezuela (to the north-east). Thus, although there was
a strong bias towards recaptures from Tortuguero, it was not
surprising that our results demonstrated the presence of adult
individuals from both rookeries within the Gulf of Venezuela.
It is likely that the Gulf of Venezuela was the foraging habitat
for these 25 green turtles tagged originally in the two nesting
habitats. Moreover, this biased proportion may be related to
the size of both populations, 37,290 nesting females/year for
Tortuguero beach (Troëng and Rankin, 2005), and 767 nesting fe-
males/year for Aves Island (García-Cruz et al., 2015). Importantly,
from a perspective of stock or population-based management,
these two beaches represent different RMUs: Atlantic northwest,
and south Caribbean (Wallace et al., 2010). Further sampling of
the green turtles foraging on the Gulf of Venezuela would com-
plement preliminary genetic work by Montiel-Villalobos (2012)
and Vásquez-Carrillo et al. (2020) that shows that an important
proportion of female turtles nesting at Tortuguero-Costa Rica and
at Aves Island-Venezuela using the Guajira Peninsula as a feeding
ground.

4.1. Regional movements: marine turtles tagged elsewhere and re-
captured in the Gulf of Venezuela

Most (67%) of the previously tagged green turtles recaptured
in the Gulf of Venezuela were females originally tagged while
nesting in Tortuguero, Costa Rica; only one turtle was previously
tagged at a nesting beach other than Tortuguero. This turtle
was tagged at Aves Island, Venezuela, which is considered to
be the second most important nesting ground in the Caribbean
basin (García-Cruz et al., 2015). Considering previous evidence of
the post-nesting movements of females from Tortuguero, which
documented a ‘pelagic circle’ (Troëng et al., 2005), these animals
may be arriving in the Gulf of Venezuela after following an al-
most complete circle within the Caribbean, using various benthic
feeding grounds on the way. Sampling of foraging adult-size
turtles in the Gulf of Venezuela to assess the genetic stock assign-
ment origins of turtles in the embayment would be interesting
to further elucidate the population affinities of these turtles,
evaluating further what found by Montiel-Villalobos (2012) and
Vásquez-Carrillo et al. (2020).

The remaining green turtle tag recoveries (31%) were from
immature turtles that were first tagged in other feeding areas
within the Caribbean and western Atlantic, such as Bermuda,
Puerto Rico, Bonaire, and Santa Marta (Colombia). This may be
due to the ontogenetic movement of animals between different
development foraging areas during their early life stages (Carman
et al., 2012; Shimada et al., 2014) or possibly a final developmen-
tal migration to an adult foraging range. Because each of those
source locations has been reported in the literature as providing
important habitat for immature foraging green turtles (Richard-
son et al., 2009; Meylan et al., 2011; Esteban et al., 2015; Bjorndal
et al., 2017; Vásquez-Carrillo et al., 2020), the data presented
here provides another piece of evidence of the occurrence of an
ontogenetic shift among foraging grounds during the life history
of green turtles in the Atlantic Ocean (Howell et al., 2016; Meylan
et al., 2011), and other species of marine turtles as well.
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4.2. Local movements: marine turtles marked and recaptured within
the Gulf of Venezuela

Our data suggest a clear tendency for displaced turtles to
return to their original capture area. Similar to Shimada et al.,
2016, displaced turtles from our study generally went back to
their original capture site. Hence, the use of intentional dis-
placement to avoid place-specific threats may be effective if the
threat is short-lived (i.e. oil spill). However, in our study the
displacement strategy was intended to minimise the probability
of recaptured animals being exposed to threats in the Middle and
Upper Guajira by artisanal fishers who may have not had any
involvement with this project, and where the annual take of green
turtles has been estimated to be around 3,400 turtles per year
according to Barrios-Garrido et al. (2020a). Based on our data, it
is necessary to reconsider this displacement strategy. Also, given
the prevalence of ontogenetic habitat shifts (Carman et al., 2012;
Howell et al., 2016), future studies that examine displacement
in different age/stage classes of turtles in the Gulf of Venezuela
could reveal interesting patterns and behaviours.

The continued compilation of evidence into how marine tur-
tles move between locations and habitats, how they migrate,
and the degree to which they undertake ontogenetic shifts be-
tween feeding areas, is essential to manage the impacts to marine
turtle populations at ecologically relevant scales (Rees et al.,
2016; Shimada et al., 2014). This will require strategies and
cooperation among government, community-based monitoring
programs, and NGOs to maintain or develop data-sharing systems
to achieve better conservation outcomes. Zones such as the Gulf
of Venezuela, which is an area where the illegal take of turtles is
likely to be significant (Barrios-Garrido et al., 2020a), will require
incentives and capacity-building to create community-based con-
servation programs or co-management systems to improve mon-
itoring and conservation of marine turtles (Barrios-Garrido et al.,
2017, 2018), especially considering that this illegal take involves
individuals from multiple nesting beaches and feeding grounds.

It is important to note that multi-national efforts are needed
to evaluate the Guajira Peninsula as a whole habitat used by
marine turtles, especially by Colombian and Venezuelan environ-
mental entities. In addition, it is clear that additional research
on marine turtles in the Gulf of Venezuela is needed. Priority
projects include satellite tracking of adult and immature turtles
to examine habitat use, and genetic assessment to understand
regional connections with main nesting areas supplying turtles to
the south-west Caribbean. Doing so will increase our understand-
ing of the spatio-temporal patterns of how turtles use the Guajira
Peninsula waters, as key habitat, and allow focused conservation
efforts to maximise conservation outcomes.
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