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Abstract: Sea turtles are larger vertebrates, 
with a complex life cycle in which they 
exploit different marine resources throughout 
their ontogeny, in this process they migrate 
and frequent environments ranging from 
spawning and hatching beaches, open pelagic 
and neritic environments.
Due to its ecosystem importance in different 
environments and its high degree of threat, it 
is of vital importance to know the migratory 
dynamics through the different environments 
used.
Satellite remote sensors have allowed the study 
of these processes in vertebrate populations 
globally, due to the information gap that 
exists around the migration of C. caretta in 
the Caribbean and its relationship with the 
marine ecosystems exploited in its ontogeny. 
satellite tags and coded plastic plates in order 
to determine the route of the loggerhead turtle 
in the Caribbean and its passage to the Gulf of 
Mexico.
It was possible to follow two juveniles from 
the spawning beach to their final point of 
transmission, the first specimen lasted 9 
days and traveled 500Km and the second a 
transmission of 38 days and traveled 1417Km 
with one transmission. end on the island of 
Cuba. Additionally, it was possible to report 
seven specimens with the help of the plastic 
tag, four in the Greater Antilles, one in 
the Gulf of Mexico and the furthest in the 
Florida Keys, a single individual chose rumba 
southwest and was seen 96 days later. from its 
introduction to 380 km in the San Bernardo 
Islands in the southern Caribbean.
These results clearly show the course chosen 
by juveniles of C. caretta in the Caribbean, 
which start in a northerly direction towards 
the Greater Antilles, then towards the Strait of 
Yucatán and later on the Gulf of Mexico. This 
route corresponds to the migration of juveniles 
in their pelagic stage, taking into account that 
later the sub-adults and adults adopt neritic 

habits after their transatlantic migration. In 
this sense, the need to carry out conservation 
work involving the pertinent institutions in 
the migratory route of the loggerhead turtle 
is evident.
Keywords: satellite remote sensing, migratory 
route.

INTRODUCTION
Among the unique characteristics of the life 

cycle of sea turtles, perhaps the least studied 
and most intriguing, is the one corresponding 
to the period called by Carr (1986) as “the lost 
years” due to the lack of information on the 
biology of these organisms. It ranges from the 
entrance to the sea in search of the open ocean, 
a stage in which pelagic habits predominate, 
until the appearance in neritic stages of sub-
adults with ages from 7 to 11.5 years and 
lengths between 46 to 64 cm in curved length. 
from the shell (Wyneken and Salmon, 1992; 
Bolten and Balazs, 1995; Bolten et al., 1998; 
Bjorndal et al., 2000; Bjorndal et al., 2003; Erb 
and Wyneken, 2019).

It is worth noting the swimming ability 
between and with the sea currents of the 
loggerhead turtle (Papi and Luschi, 1996; 
Gatto et al., 2020), which uses magnetic 
orientation in search of feeding and 
reproduction areas (Lohmann et al, 2001; 
Avens et al., 2003; Lohmann and Lohmann, 
2003; Hays et al., 2014; Scott et al., 2014). 
These navigation tools, together with the 
influence of oceanographic factors, allow 
you to perform migrations locally, due to 
seasonality and food availability (Henwood, 
1987; Mansfield et al., 2009, 2014; Harrison 
et al., 2021) or at the oceanic level., where 
they can cover intercontinental distances 
in search of energy resources and breeding 
grounds (Bowen et al., 1995; Resendiz et al., 
1998; Musick and Limpus, 1997; Nichols et 
al., 2000; Bjorndal et al., 2001; Witherington, 
2002; Bolten, 2003; Schroeder, 2003; Shimada 
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et al., 2020; Harrison et al., 2021). This is 
how individuals have been reported on the 
coasts of the European continent introduced 
in North America (Mansfield et al., 2009; 
Mansfield et al., 2014) and in Japan introduced 
in California (North America) (Resendiz et 
al., 1998).

Different methods have been used in order 
to resolve the migratory routes of sea turtles, 
the relationship between hatchling dispersal 
and particle transport in ocean currents (Le 
Gouvello et al., 2020; Dubois et al., 2021 ), the 
use of individual numbered plastic tags that 
are placed on the fin of each specimen allows 
monitoring in recapture events (Henwood, 
1987; Bowen et al., 1995; Resendiz et al., 
1998; Nichols et al., 2000) and satellite devices 
attached to the shell that record the point 
location by emitting signals with the point 
of location and displacement, which can 
be related to the physicochemical aspects 
of each particular place and date (Renaud 
and Carpenter, 1994; Mansfield et al., 2004; 
Polovina et al., 2004; Pabón-Aldana et al., 
2012; Shimada et al., 2020).

In the Caribbean there are four species 
of sea turtles, of which C. caretta is the most 
frequent in nesting processes (Amorocho 
et al., 1999; Amorocho, 2003) and they 
constitute 85% of the approximately 4,200 
juveniles introduced on the coast. north of 
the Colombian Caribbean for the processes of 
initial impulse in 18 years of work (ProCTMM 
per. comm.). One of the great gaps in the 
knowledge of the biology of C. caretta in the 
region is to answer what is the geographical 
area and the niche in its life cycle? And what 
corridors does it use to reach such? Since after 
entering the sea it is possible that it exploits 
local resources constituting a resident group 
in the area or that, on the contrary, they carry 
out migrations at oceanic level. In order to 
address these questions, the use of plastic and 
satellite tags was implemented for individuals 

from the Program for the Conservation of 
Marine Mammals and Turtles (ProCTMM), 
making it possible to propose the migratory 
route of C. caretta in the Caribbean and 
subsequent entry into the Gulf of Mexico.

METHODOLOGY
In order to know the destination and the 

routes used by C. caretta neonates and juveniles 
in the southern Caribbean, the recapture 
method was used through the marking of 
individuals belonging to the initial impulse 
process of the ProCTMM introduced since 
2009. with Rototag-type plastic tags, following 
the manual of methods recommended by 
Eckert and Beggs (2006), which suggests that 
the tag be attached to the intermediate tissue 
of the first and second scales of the right front 
fin (Figure 1 A). The individuals belonging to 
the nests were collected in the sector known 
as Los Cocos and Palomino in northern 
Colombia, which has extensive beaches ideal 
for the nesting process of the loggerhead 
turtle, likewise morphometric measurements, 
photographic records and characteristics were 
taken. distinctive to each individual. With the 
location points, the linear distance traveled 
was calculated; this distance corresponds to 
the minimum possible between both points, 
taking into account that in the reports for 
North America, the crossing between the 
Yucatan peninsula and the island of Cuba is 
mandatory.

In order to obtain a more detailed 
perspective of the migratory routes of this 
species, satellite tracking devices were 
implemented in two juveniles from rearing 
processes. To do this, a SPOT 287C satellite 
transmitter (Wildlife Computers Inc.) was 
used, adhered to the carapace of each specimen 
using Pure 110+ epoxy and then “antifoulig” 
paint was applied to prevent the adhesion of 
epibionts to the device (Figure 1B).

The information of the two individuals with 
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a satellite device was downloaded through 
the Argos portal in CVS formats, from which 
coordinates of each location point, day and 
date were extracted, later they were filtered 
according to the level of precision of each 
following what was suggested by Hays et al., 
2001, where having a greater amount of data 
with high precisions (LC1, LC2 and LC3) 
those with less accuracy (LCA and LCB) are 
discarded; Once the final data was obtained, 
they were spatialized through the ArcGis 
10.3 program. To estimate the possible routes 
made by the individuals reported from the 
plastic tags, we used the superimposition 
of georeferenced images of the routes of 
oceanographic drifting buoys released in 
the southwestern Caribbean by the National 
Oceanographic Association Program - NOPP 
(NOPP, 2012) and reported particle transport 
pathways

A

B
Figure 1. Images of a specimen identified as 
Aminta. A Specimen with plate. B Example 

with satellite device.

(Le Gouvello et al., 2020; Dubois et al., 2021).

RESULTS
Between 2009 and 2022, it was possible 

to mark and introduce 1,151 juveniles of C. 
caretta, during this period, seven individuals 
were reported through the plastic tag, with 
journeys between 384 and 2,500 km. The first 
report was received in July 2009 corresponding 
to a 9-month-old juvenile (A0130) in the city 
of Pensacola (USA) after three months of 
its introduction and 2500 km traveled. The 
second individual, called ¨Charlie¨ (A0234) 
reported in June 2012, was the specimen 
with the longest duration, with 335 days from 
the moment of introduction until its report 
in Grassy Kay (USA) at more than 1600 km 
from the point of introduction, recently in 
2021 three reports of juveniles introduced 
that same year were received, the loggerhead 
A2993 was reported on the island of Haiti 
24 days after its introduction and a distance 
traveled of 800 km. Then it was possible to see 
the turtle A3118 in Cuba with a duration of 
three months and about 1450 km traveled, in 
addition the presence of juvenile B0058 was 
identified in the San Bernardo Archipelago 
380 km southwest of the point of introduction 
in Palomino (Colombia), being the only 
individual to choose this course. Finally, in the 
year 2022, reports of two specimens have been 
received. On July 2, the B3029 turtle traveled 
an estimated 750 km to reach the southwestern 
peninsula of Port-Salute, Haiti, and the most 
recent was the loggerhead. B0117, which 
traveled 1000 km to Arcahaie (Haiti), these last 
two juveniles were part of the introduction on 
May 21 at Guachaca beach,with 10 months of 
age (Table 1). The first individual introduced 
with a satellite tag was named ¨AMINTA¨ in 
May 2016, which began its journey towards 
the northwest (NW) towards La Guajira 
(Colombia) where it made a turn to head N 
towards the Greater Antilles and then turn 
to the northeast (NE) reaching a distance of 
500 km and a displacement of 56 km/day, 
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although it had a transmission duration of 
only 9 days, possibly due to detachment of the 
transmitter. The following year, in May 2017, 
a second satellite transmitter was attached to 
the loggerhead known as ¨Petrona¨ (A1398), 
emitting a signal on the Colombian coast 
for 11 days, subsequently heading northwest 
(NW), after a month it was detected about 
the Cayman Islands, following its course until 
reaching the coast of Cienfuegos, Cuba. After 
38 days of transmission, it headed towards 
the Bay of Pigs where it lasted 6 days, then 
it lasted 13 days moving between the Cayos 
Blancos del Sur and Cayo Diego Pérez until 
day 138, when its transmission ended.

The weight of the reported turtles 
ranged between 743 g and 11,300 g, being 
¨Pensacola¨ the smallest and which moved the 
greatest linear distance, although it is worth 
highlighting ¨Charlie¨ which was reported 
in Florida and which was the most plausible 
involves crossing the Yucatan peninsula, 
this is the furthest report from the point of 
introduction. On the other hand, ¨Petrona¨ 
was the largest turtle and was in charge of 
evidencing the route between Colombia and 
Cuba by satellite.

Taking into account the departure and 
arrival points of each of the individuals 
marked with plastic plates and superimposing 
the images of the drifting buoys (NOPP, 
2012; Figure 2 A and B), the They identified 
those with a path that possibly described a 
displacement that was close to the reporting 
point of each individual, in order to suggest a 
possible route.

DISCUSSION
When analyzing the migratory routes of C. 

caretta juveniles in the southern Caribbean, 
it is evident that they prefer to choose a 
northerly course through the Caribbean 
current, until they reach the Greater Antilles, 
although initially they carry out a process of 

local exploration, possibly in search of energy 
resources required in movements at oceanic 
level, a fact consistent with the behavior of 
swimming frenzy in this stage of the life cycle 
(Papi and Luschi, 1996; Gatto et al., 2020) and 
their ability to face the prevailing current, 
using strategies on the route to increase 
efficiency in displacement, with the maximum 
speed reported being 70 km/day (Meylan et al., 
1983; Girard, 2009; Mansfield et al., 2014; Hays et al., 
2014).

Of the seven recaptures obtained, six were 
in this direction, where three individuals 
were reported in Haiti, two in Cuba, and 
two in North America, which suggests that 
after crossing the Caribbean they opted to go 
through the Strait of Yucatan taking advantage 
of the current to enter the system of the Gulf 
of Mexico and current of La Florida. Once 
there, they continue the route favoring the 
loops of the current, which is why they can 
reach the southern coast of the USA where 
the availability of energy resources is greater 
(Harrison et al., 2021). This is the possible 
reason why ¨Pensacola¨ and ¨Charlie¨ were 
reported in this area, which is consistent with 
the data obtained through recaptures and 
satellite telemetry in the region. (Meylan et al., 
1983; Renaud y Carpenter 1994; Girard et al., 2009) 

The turtles carrying satellite transmitters 
confirmed the data obtained from the 
recaptures, although initially they opted for 
a northeasterly course towards La Guajira 
carrying out coastal explorations, and then 
headed north directly to the island of Cuba. 
The first individual ¨Aminta¨ transmitted by 
9 days which were enough to determine its 
maximum speed of 56 km per day -1 which is 
considerable in terms of navigation, although 
less than the maximum recorded for the 
species (Meylan et al., 1983). For its part, 
Petrona registered a speed of 37 km day-1, 
the second fastest, although it must be noted 
that it transmitted until its arrival in Cuba 
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A B
Figure 2. Overlay of georeferenced images of oceanographic drifting buoy routes released in the 

southwestern Caribbean by the National Oceanographic Association Program - NOPP (NOPP, 2012) 
with the departure and arrival points of the specimens with plastic tags.

Introduction 
date

# de 
ind. ID Date of 

report
Int. Age 

(months) 
Final loca-

tion 

Minimum 
distance 

traveled (km)

Time 
(days)

Km 
día-1

March, 2009 150 Pensacola 
(A0130) 4/07/2009 6 Pensacola 

(USA) 2600 210 13

June, 2012 232 Charlie 
(A0234) 8/05/2013 23 Grassy Kay 

(USA) 2360 335 7

May, 2016 350 *Aminta 2016 12 Caribe 
central *500 9 56

Mayo, 2017 154 *Petrona 
(A1398) 27/05/2017 12 Cuba *1417 38 37

March, 2021 265 A2993 29/03/2021 18 Haití 800 24 33

March, 2021 265 A3118 5/06/2021 18 Cuba 1450 92 15

March, 2021 55 B0058 23/06/2021 18
San 

Bernardo 
(Colombia)

380 96 4

July, 2022 B3029 02/07/2022 12 Port-Salute 
(Haití) 750 43 17

August, 2022 B0117 24/08/2022 13 Arcahaie 
(Haití) 1000 154 6

Table 1. Turtle reports: C. caretta in the greater Caribbean. * Specimens tracked by means of satellite 
telemetry
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Figure 3. Route made by Petrona (yellow, A1398) and Aminta (orange)

ID Weight (g) LCC (cm) ACC (cm)

Pensacola (A0130) 743 17,9 13,6

Charlie (A0234) 980 18,5 14,5

*Aminta   25,0  

*Petrona (A1398) 11300 48,0 41,8

A2993 5115 38,4 32,9

A3118 3415 32,0 27,5

B0058 4300 33,5 29

B3029 1065 17,8

B0117 430

Table 2. Morphometric measurements of reported loggerhead turtles belonging to the ProCTMM. 
*Copies tracked by means of satellite telemetry 
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Figure 3. Migration routes of C. caretta individuals introduced by ProCTMM. Petrona (yellow) and 
Aminta (orange), specimens marked with a satellite device. In dotted lines). Specimen tag A0130 

reported from Pensacola, Florida in 2009 (dark green), Charlie, Specimen tag A234 reported from Grassy 
Kay, Florida in 2013 (light green), and Specimen tag number A2993 intercepted by WIDCAST Haiti 

members in 2021 (red and fuchsia). 
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38 days after its introduction in the southern 
Caribbean.

Regarding the movements made by the 
individuals with plastic marks, and taking 
into account the routes of the oceanographic 
drift buoys, it can be seen that these reptiles 
can make use or not of the surface currents 
according to the requirements of their 
movement. For this reason, some possible 
routes are suggested (Figure 3), where the 
specimen found in Cuba (A3118) could 
have covered most of its journey using the 
Caribbean current and then left and headed 
north towards the Cuban coast. The individuals 
reported in the United States possibly followed 
the same route along the Caribbean current, 
later taking the Yucatán and Laso currents, 
where one of them (A0130) deviated in the 
direction of Pensacola, Florida, while the 
other ( A0234) followed the Florida Current 
to reach Grassy Kay. On the other hand, the 
specimen introduced in Palomino (B0058), 
possibly moved along the Panama-Colombia 
Counter Current and headed towards the 

Rosario Islands, Colombia; while the turtles 
found in Haiti (A2993, B3039 and B0117) 
may have initially moved with the Caribbean 
current, leaving it and joining the anticyclonic 
gyre of the southern part of the island to reach 
their destination.

Although it was not possible to record 
individuals beyond Florida, satellite tracking 
has shown the importance of the southern 
USA, the northern Greater Antilles and the 
Bahamas as feeding grounds and the starting 
point for crossing the Atlantic by means of from 
the northern turn towards the Azores islands 
where they adopt neritic habits (Henwood, 
1987; Bolten et al., 1994; Mansfield et al., 2009, 
2014; Harrison et al., 2021), and is consistent 
with the results obtained in studies molecular 
studies based on mitochondrial DNA (Bolten 
et al., 1998; Shamblin et al., 2014), which have 
revealed the genetic structure of C. caretta 
in the western Atlantic and its connectivity 
with areas such as the Mediterranean, the 
west coast of Africa, South America and the 
Caribbean.
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