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Summary  

 A total of 43 morning patrols and 33 night patrols were carried out between 12th 

March and 7th June, 2011.  

 The first nesting female tracks were recorded on the 24th March 2011. 

 There were a total of 108 tracks; 71 were from nests while 37 were false crawls that 

did not result in nests.  

 There were 12 turtles encountered, all of which had been previously tagged. There 

were no newly tagged turtles in 2011.  

 The vertical position of 68 nests was in the open area of the beach and 3 were in the 

border.  

 The temporal peak in the nesting season occurred in the first week of April. The 

highest number of nests in a single night was 7 on the 8th April.  

 The highest number of nests occurred between 1 4/8 and 1 5/8 Nine nests were laid 

in both of these adjacent sections of the beach.  

 The average incubation duration was 65 days. 

 Average Hatching Success was 57.2% and Emergence Success 44.5%. 

 There were no adult Leatherback turtles lifted from the beach during 2011.  
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INTRODUCTION  

Marine turtle research has a long history in the Tortuguero area of Costa Rica, with the 

Sea Turtle Conservancy (STC) being founded in 1959. The tagging program initiated by 

Archie Carr remains the longest ongoing mark and release program for any taxon in the 

world. Caño Palma Biological Station was established in 1991 by the Canadian 

Organization for Tropical Education and Rainforest Conservation (COTERC). COTERC’s 

mandate is to provide leadership in education, research, and conservation in the tropics 

and was initially focused on the abundant biodiversity of the Lowland Atlantic Wet Forest 

ecosystem. It was not until 2004 that COTERC became directly involved with marine turtle 

research or conservation. The organization was initially approached by the STC about 

setting up a feasibility study for Playa Norte, the stretch of coast line immediately north 

of the Lagunas de Tortuguero river mouth where the STC‘s own transect ends. During the 

2004 and 2005 nesting seasons, morning track counts established that four species of 

marine turtles, Chelonia mydas, Dermochelys coriacea, Eretmochelys imbricate, and 

Caretta caretta, were present in sufficient numbers as to warrant long term investigation. 

Since 2006, the COTERC Marine Turtle Monitoring and Conservation Program has been 

running annually by MINEAT permit. Table one shows the scientific and common names 

of the four marine turtles that nest at Playa Norte along with their nesting seasons.  

 
Table 1 Nesting season of the four species of marine turtle nesting on Playa Norte 

 

Scientific Name Common Name  Nesting Season 

Chelonia mydas Green April to November 

Dermochelys coriacea Leatherback March to July 

Eretmochelys imbricate Hawksbill April to September 

Caretta caretta Loggerhead April to September 
   

 

In order to ensure that data collection and results are comparable, guidelines on protocols 

and training follow those established by the STC. As nesting female turtles emerge at night, 

night patrols are an essential part of turtle research, in order to record nesting behavior, 

biometric data and nest location. One of the most important questions for long term 

study is the re-migration of sexually mature females to their nesting beaches (Eckert, 

2001, Witt et al, 2008).  
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Most species of marine turtles do not have morphological differences that make 

individuals easy to identify, unless through abnormalities or injury. Leatherbacks do have 

unique characteristic markings on their heads, which act as light receptors. However, 

documenting these accurately at night would require special equipment.  

 

For turtles without readily identifiable characteristics, metal flipper tags with unique 

numbers have been used by many monitoring programs around the world to track 

individuals’ nesting histories, and have been used by COTERC’s program since 2006. 

Another aspect that was added to the program in 2006 was nest excavations and 

relocations. Excavations allow hatching and emergence success rates to be determined 

as well as an estimate of poaching rates on Playa Norte. This information can be used to 

monitor the productivity of the beach as a breeding ground and guide the management 

of resources to protect these species. Relocations have only occurred in order to move 

nests vulnerable to erosion onto safer parts of the beach.  

 

The combined aspects of the monitoring program provide critical data on an individual’s 

nesting history and reproductive output, as well as population dynamics, minimum 

recruitment and the viability of the nesting beach habitat (Stevens, 2010; Arroyo Arce and 

Jones, 2009; Verissimo et al., 2008; Jackson et al., 2007; Chapparro et al., 2006). These 

factors have made the COTERC Marine Turtle Monitoring and Conservation Program a 

robust and sound contributor to the management plan of the Barra del Colorado Wildlife 

Refuge, as well as contributing to a better understanding of the larger meta-population 

dynamics of the Tortuguero area. Documented within this report are the methodologies, 

results, and a brief discussion of the 2011 Leatherback season.  

METHODS  

Protocols used throughout the 2011 season follow guidelines set out by the IUCN/SSC 

Marine Turtle Specialist Group as well as those used by the STC. For further details, please 

refer to the 2010 Marine Turtle Monitoring and Conservation Program Night, Morning 

and Excavation Protocols (http://www.coterc.org/?page_id=194).  

Study Site: Playa Norte  

Playa Norte is located within the southern part of the Barra del Colorado Wildlife Refuge. 

Along with Tortuguero National Park, the Wildlife Refuge makes up the Area of 

Conservation Tortuguero (ACTo) which is part of the National System of Conservation 

Areas (SINAC) in Costa Rica. This network of protected areas is regulated by the Costa 

Rican Ministry of Environment, Energy and Telecommunications (MINAET).  

 

http://www.coterc.org/?page_id=194
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The study site is the stretch of nesting beach that starts to the north of the Lagunas de 

Tortuguero river mouth (10˚35’34.4”N - 83˚31’28.6”W) and continues northward for 3 ⅛ 

miles (approximately 5 km) past Laguna Cuatro. (10˚38’06.9”N - 83˚32’31.7”W) (Figure 1). 

Laguna Cuatro is a freshwater lagoon which is disconnected from the sea for most of the 

year. During the wet season (Nov-Feb) and intermittently at other periods of high rainfall 

the water level rises enough to flow into the sea and disconnect the final eighth  of a mile 

of the transect. Permanent mile markers are placed at every eighth of a mile beginning at 

zero in the south and moving northwards. The mile markers allow spatial analysis of nests 

to be carried out, and provide teams with a means of orientation at night. GPS units are 

used in the field for higher accuracy of nest and track locations.  

 

The vegetation line adjacent to the beach is mainly coconut palms and beach almond with 

low scrub. Behind the vegetation line is an unpaved trail that provides access by foot, 

motorcycle and horseback to the hotels, houses and farms located along the coast. There 

are two hotels within the study site; Vista al Mar (⅜ mile) and Turtle Beach Lodge (2 

¼miles). There are six properties with permanent residents (¾, 1, 1 ⅜, 2 ¾, 2 ⅝ and 3 miles) 

and one with a tenant (1 ⅝ miles). These properties have some outside security lighting 

which may influence nesting turtles and hatchling orientation.  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 1:  Study area (0 marker represented by A, 3 1/8th mile marker represented by B) for the Playa 

Norte Marine Turtle Monitoring and Conservation Program, REBACO, Costa Rica. © Google Earth2012. 
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Training of Project Participants  

The Turtle Program Coordinator and Head Intern were responsible for training new 

volunteers. In order for personnel working on the program to be competent while on 

patrols, training included both the practical and theoretical aspects of the work. The 

practical elements included triangulation training for accurately marking and re-locating 

nests, measuring the carapace accurately, body check methods and tagging practice. 

Theoretical elements included an introduction to turtle biology including local and global 

conservation issues as well as training in the protocols. A test was subsequently sat by 

those people wishing to be Patrol Leaders with pass rates set at 95%. New Patrol Leaders 

were given guidance on the beach from the Project Coordinator and Head Intern until 

ready to lead patrols independently.  

 

Night Patrol Protocol 

Patrols began in March, once the first Leatherback tracks had been seen by the morning 

patrols. Throughout the Leatherback season, a minimum of one patrol team walked the 

beach at night when sufficient personnel were available. Teams consisted of a minimum 

of three people to ensure their safety and ability to respond to potential emergency 

situations. The first night patrol went out after 20:00 and lasted a minimum of four hours. 

Teams entered the beach through Vista al Mar Hotel and recorded their start time at the 

Hotel rancho. Teams then walked south to mile zero where they stopped and returned 

north, walking towards mile 3 ⅛. The patrols were led by Patrol Leaders in a slow and 

deliberate manner, avoiding the use of white lights completely and keeping red lights to 

an absolute minimum. This was to prevent disturbing turtles from nesting and to keep the 

teams’ whereabouts on the beach unknown to poachers.  

 

The teams walked just above the tide line so as to not encounter female turtles already 

in the nesting process and disturb them. When tracks were found the patrol would stop 

and the Patrol Leader would determine if the turtle was still present. If it was not, the 

Patrol Leader would determine if the emergence resulted in a nest (NST), a false crawl or 

non-nesting emergence (HLF) or if the turtle was poached and taken from the beach (LIF) 

(Table 2). Along with the record type the following information was recorded: 

 Date (dd-mm-yyyy) 
 GPS location (UTM) and accuracy 
 Species 
 Northern mile marker 
 Time of encounter 
 Vertical position (Figure 2) 
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Table 2 Record types for tracks and turtle encounters 

 

Record Type Code Definition 

Half moon HLF Non-nesting emergence, false crawl 

Nest NST Nesting emergence 

Lifted LIF Turtle taken from the beach 

New Record REC Newly tagged turtle 

Re-migrated REM Previously tagged turtle returning to nest 

Re-nested REN Previously tagged turtle returning in same season 
   

 

 

 
Figure 2 Vertical position of nests:  V=Vegetation, B=Border, O=Open   

 

Figure 2 shows the broad classification for assigning the vertical position of tracks and 

nests in relation to the vegetation line and the amount of shade cast on the sand during 

the day. ‘Open’ refers to the section of beach from the high tide line that receives <50% 

shade from vegetation during the day. ‘Border’ is the section of beach that receives >50% 

shade, while ‘’Vegetation’ receives ~ 100% shade during the day. For half-moons (HLF) 

the vertical position was the most westerly point of the tracks. For nests (NST) it was 

where the eggs were determined to have been laid, from the position of the body pit and 

sand spray.  
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Nests were further classified by night patrols to determine their status as follows: 

 Natural: appeared undisturbed by human or animal intervention 

 Poached: when 3 of the four signs of human interference were recorded; empty egg 

chamber, foot prints, stick holes or egg shells  

 Eroded: tidal/wave action of sea eroded the beach and eggs washed out or left 

exposed  

 Predated: disturbed/destroyed by an animal.  

 Unknown: when only 1 or 2 of the signs of human interference were recorded 

 

When the turtle was still present on the beach the Patrol Leader would quietly approach 

it from behind, with the rest of the team remaining a minimum of 20 meters away in 

silence. The Patrol Leader would then determine the stage of nesting activity and instruct 

the team accordingly (Table 3).  

 

 
Table 3 Stages of turtle activity and patrol response 

 

Turtle Activity Patrol Response 

Emerging from the sea Wait appropriate distance away 
Selecting a  nest site Wait appropriate distance away 
Digging body pit Wait appropriate distance away, prepare kit 
Digging egg chamber PL and one other team member approach turtle from behind 

to prepare to count eggs 

Oviposition Egg counter counts eggs visually (when possible) and by hand. 
Other team members begin triangulation of nest 

Covering egg chamber Check for tags, reading numbers if present and apply new if 
absent. Record biometric data and body check 

Disguising nest Complete data collection and check 

Returning to the sea Check tags if possible 

  

Egg Counting and Triangulation 

A previously designated team member would prepare the counting kit while the turtle 

was digging the egg chamber. This kit included a Marie counter, latex gloves and 1.5m 

tape measure. As the turtle moved into oviposition the counter positioned themselves 

behind the turtle and cleared any sand obstructing a clear line of sight and flippers if 

necessary (this was only done once the turtle had begun oviposition). The counter placed 

one hand under the cloaca and feeling the eggs drop into the chamber counted the yolked 

eggs using the Marie counter in their other hand.  Yolkless eggs were counted in their 
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head. Once oviposition was complete a piece of flagging tape with the nest ID number 

was placed on top of the eggs and the egg depth was recorded using the tape measure.  

 

Triangulation was conducted on as many nests as possible in order to conduct excavations 

and determine nest and hatching success as well as poaching rates. Triangulations 

involved a minimum of two people, with one person stood directly over the egg chamber 

holding one end of a 50m tape and the other person taking the tape in a straight line to 

the vegetation to find a permanent landmark, such as tree or palm. The center 

triangulation was done first followed by the north and south. Landmarks were tied with 

flagging tape that included the corresponding nest ID number. Full details of the 

triangulation protocol can be found in the Night Patrol Protocol on the COTERC website 

(www.coterc.org). When a turtle was encountered covering the egg chamber, 

triangulation was conducted under the Patrol Leaders discretion.  

 

 

Tagging, Body Check and Biometric Data 

Once the turtle had completed oviposition and had begun to cover the egg chamber, 

flippers were checked for tags using a red light. Previously tagged turtles are known to 

have nested at least once before and were classified as re-migrated as their record type 

(REM) (Table 2). If the turtle only had one tag then a second was put in the flipper where 

it was absent. Tags were only removed if they were harming the turtle or were illegible. 

If no tags were present, new tags were administered to each flipper, with the lowest 

number on the right flipper, and the turtle classified as a new record (REC) (Table 2). 

Leatherbacks were tagged on rear flippers, in the fleshy membrane next to the caudal 

projection, using National Band & Tag Co., Newport, USA Model #49 tags (Figure 3). 

 

 

http://www.coterc.org/
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Figure 3 Location of rear Monel tag on Leatherback turtles (modified from Barragan, 1998) 

 
If the turtle was returning to the sea the Patrol Leader would use their discretion to read 

tags if present. The turtle was first stopped by the Patrol Leader by covering its eyes and 

gently pushing its head down while another team member read the tags using red lights. 

 

In some previously tagged turtles tagging scars were present. These were recorded as Old 

Tag Notches or Old Tag Holes (Figure 4) during the body check. The head, flippers and 

carapace were also investigated for damage or abnormalities during the body check. The 

caudal projection is often damaged in Leatherbacks and was recorded as complete or 

incomplete. This aspect of the body check was important as the caudal projection affects 

the curved carapace length. In Leatherbacks this is taken as the minimum curved length 

of the carapace (CCLmin). The second measurement taken was the curved carapace width, 

taken from the widest point (CCWmax) (Figure 5). Three measurements were taken to 

within 0.5mm using a 3m flexible tape. 
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Figure 4 Diagram of Old Tag Hole (OTH) and Old Tag Notch (OTN) 

 

 

 

 

 

 
 

Figure 5 Correct position of a) minimum curved carapace length (CCLmin) and b) maximum curved 
carapace width (CCWmax) measurements (modified from Bolten, 1999) 
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Disguising Tracks and Nests 

Once data collection had been completed and checked by the Patrol Leader, all 

equipment was accounted for. Before continuing with the patrol an attempt was made to 

disguise the tracks and nest. This was done to prevent the same emergence event being 

double counted by later patrols and also to make locating the egg chamber more difficult 

for poachers. Disguising was accomplished by leveling the body pit and tracks using a 

piece of drift wood.  

 
 

Morning Surveys and Nest Status Assessments  

Morning surveys were carried out in order accurately count the number of tracks from 

the previous night, and to determine the total number of nests, false crawls and poaching 

incidents. Surveys were conducted on a daily basis, where personnel were available, from 

the beginning of March. Surveys started from 05:30 am and lasted between three and 

five hours. Morning surveys would copy the emergence events from the previous night 

and assess the morning status of the nest using the same criteria as the night patrols of 

Natural, Poached, Predated, Eroded or Unknown. Nest status assessments were carried 

out for two mornings following the nest being laid as embryo development after this point 

would reduce the commercial value to poachers of these eggs.  

 

Nests (NST), half-moons (HLF) and lifted turtles (LIF) that were not encountered during 

the previous night were designated an appropriate record type (Table 2). For each record 

type the same additional information was recorded: 

 Date 

 GPS coordinates (hh. mm. ss.s) and accuracy (m) 

 Species 

 Closest northern mile marker 

 Vertical position on beach (Figure 2)  

 

Once data collection was complete, all tracks were disguised as in the night patrols.  

 

Incubation Duration  

Morning surveys were also responsible for monitoring the status of nests towards the end 

of their incubation period. After 60 days the location of each nest was checked on a daily 

basis for signs of hatching; either hatchling tracks and/or a small depression in the sand 

made by the collapse of the egg chamber when hatchlings emerged. Nest checks lasted 

up to 15 days for Leatherbacks (total 75 days), after which time, if no hatching signs were 

recorded triangulated nests would be excavated.  Hatched nests were marked by placing 
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two sticks on either side of the depression and recorded as hatched (HAT) along with the 

following information: 

 Date  

 GPS location and accuracy  

 Closest northern mile marker  

 Nest number (if believed to be a triangulated nest)  

 Number of dead or alive hatchlings found outside of the nest  

 Number of egg shells found outside the nest 

 

Incubation duration, in days, was determined by taking the date when signs of hatching 

were first observed and counting back to the date the nest was laid. 

 

Excavations and Nest Success 

The excavation of hatched nests was carried out by the morning patrol two days after the 

first signs of hatching were observed. This was done to ensure hatchlings had time to 

emerge from the nest naturally and to reduce the risk of the nest being predated. 

Excavations were done by morning patrols to prevent any live hatchlings being exposed 

to higher temperatures later in the day. Excavations were carried out wearing latex gloves 

and sand was carefully removed from around the depression until the first eggs/shells 

were encountered. Egg depth was recorded (cm) and the remaining eggs were removed 

and placed into separate piles according to the recorded excavation data in Table 4. Once 

the egg chamber was empty the nest depth was recorded. Figure 6 shows the different 

stages of embryonic development that were used for un-hatched eggs with an embryo 

inside (Chacon et al., 2007). The number of un-hatched eggs was further classified by the 

presence of larvae, bacteria/fungi, roots and evidence of predation by crabs or ants in the 

nest. Any embryonic abnormalities were recorded such as twins, albinos or deformed 

embryos. 

 
Table 4 Excavation data recorded for each nest 

 

Excavation Data Definition  

Egg Depth (cm) Distance from the surface of the sand to the first shell/egg   
Nest Depth (cm) Distance from the surface of the sand to the deepest shells/egg  
Number Yolkless Eggs Number of unfertilised eggs  
Number Hatched Eggs Number of shells >50%  
Number Hatchlings Alive and dead  
Number Un-Hatched Eggs  Without embryo                                                                                                                                  
 With embryo   
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 Stage 1. Embryo <25% of the egg   
 Stage 2. Embryo between 25% and 50% of the egg   
 Stage 3. Embryo between 50% and 75% of the egg   
 Stage 4. embryo between 75% and 100% of the egg   
Unknown Embryo destroyed/predated but impossible to 

determine at what stage development stopped   
Number Pipped Eggs Hatchling broke through but failed to fully emerge from shell  
       

 

 

 

 
Figure 6 Embryonic development stages used for un-hatched eggs containing embryos (Chacon et al., 
2007) 

 

 

Once the excavation had been completed the ultimate fate of the nest was categorized 

as one of the final nest statuses: Natural & Hatched, Natural & Un-hatched, Poached, 

Partially Poached, Predated or Eroded. Nests were only determined as poached if the 

flagging tape deposited at the time of egg counting was found in an empty chamber. Or, 

alternatively, only yolkless eggs were present when it had been observed during 

oviposition that yolked eggs had been laid. Only excavation nest status was used to 

determine poaching rates and unexcavated nests were excluded from hatching and 

emergence success analysis. 

 

Hatching and emergence success rates were calculated using methods from Miller (1999) 

(see Table 5). Hatching success is the number of hatchlings that completely hatch out of 

their egg shell whereas emergence success refers to the number of hatchlings that 

successfully exit the chamber to the sand surface (Table 5). Mean success rates were 

calculated by averaging the success rate of each nest rather than summing overall nest 

contents and assessing mean success from those values. 
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Table 5 Description of nest contents used to determine hatching and emergence success as described by 
Miller (1999) including the equivalent developmental stages used in the project 

 

Egg Classification Description 

Shells (S) Number of shells >50% 
Live in nest (L) Live hatchlings remaining in nest 
Dead in nest (D) Dead hatchlings outside of shells 
Undeveloped (UD) Un-hatched eggs with no embryo 
Un-hatched (UH) Un-hatched eggs with embryo (stages 1-3) 
Un-hatched Term (UHT) Un-hatched full term embryo (stage 4) or pipped 
Predated (P) Shells opened or destroyed by animals, roots, bacteria/fungi 
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Below are the formulas used to calculate Hatching success and emergence success 

following Miller (1999).  

 

Hatching Success (HS%)  

 

                             # Shells             × 100 

    (#Shells + #Undeveloped + #Un-Hatched + #Un-Hatched Term + #Predated) 

 

 

Emergence Success (EM%) 

 

                                                            # Shells – (#L + #D)           × 100                                                     

    (#Shells + #Undeveloped + #Un-Hatched + #Un-Hatched Term + #Predated) 

Adult Turtle Poaching  

Upon encounter of dead turtles, the following information was recorded:  

 Date  

 GPS location and accuracy  

 Species  

 Closest northern mile marker  

 CCLmin and CCWmax  

 Tag numbers (if present)  

 

Signs of wounds or missing body parts, estimated time since death and condition of the 

carcass when first found where documented as well. Furthermore, the carcass is 

photographed (the following morning if originally discovered at night). 

 

Human Presence and Light Source Surveys  

Human Presence and Light Source Surveys were conducted by night patrols throughout 

the season. The numbers of other people using the beach at night were recorded as either 

locals or tourists. Costa Rican tourists not recognized from the local village as well as 

foreign tourists were included in this category. Un-natural light sources were also 

recorded which included the number of mobile white and red lights not carried by other 

patrol members, or headlights of vehicles using the path parallel to the beach. The 

number of fires on the beach was also recorded during the season. 
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RESULTS 

 

Survey Effort 

The 2011 Leatherback season started on 12th March with the first morning patrol while 

the first night patrol took place on 18th March. The last tracks were recorded on 7th June. 

Figure 7 shows the number of nights and mornings during each month that patrols were 

carried out. In total there were 43 morning patrols and 35 night patrols. Despite a Head 

Intern being present from the beginning of March the project had insufficient personnel 

to staff the project adequately throughout the season.  As a result only one night patrol 

team (PM1) went out throughout the season.  

 

 

 

 

 
Figure 7 The survey effort of night and morning patrol teams on Playa Norte for the 2011 nesting 
Leatherback season 

 

Total tracks  

There were a total of 108 tracks recorded during the 2011 season. Figure 8 shows the 

number of each record type between 12th March and 7th June. There were 71 tracks which 

resulted in nests (NST=59, REM=12) while 37 tracks were false crawls without nests 

(HLF=37). There were no newly tagged (REC) leatherback turtles during the 2011 season.  

 

 



20 

 

 
Figure 8 Number of record types assigned to tracks during the 2011 Leatherback nesting season 

Vertical Nest Position 

Figure 9 shows the vertical position of nests on Playa Norte during the 2011 nesting 
season. From the total of 71 nests, 68 were laid in the open, 3 in the border and 0 in the 
vegetation. 
 
 
 

 
Figure 9 Vertical position on the beach of Leatherback nests in 2011 nesting season 
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Temporal Track Distribution  

The first Leatherback half-moons tracks were recorded on 16th March with the first nest 

on 24th March. Figure 10 shows the temporal distribution of Leatherback nests 

throughout the 2011 nesting season (n=71). During March there was only two nests 

recorded but from the beginning of April the frequency of nests increased from three 

nests on the 3rd April to seven on the 8th of April, which was the highest number of nests 

for a single night throughout the season. The frequency of nesting turtles continued to 

show a pattern of peaks followed by a decrease throughout the rest of April and May with 

the last nest recorded on 7th June.  

 

 

 

 
Figure 10 Temporal distribution of Leatherback nests on Playa Norte during the 2011 nesting season 

 

 

Figure 11 shows the temporal distribution of false crawls (HLF) that did not result in nests 

on Playa Norte during the 2011 Leatherback nesting season (n=37). There was a similar 

trend in these emergences to the actual nest laying events but due to the lower 

occurrence of false crawls to nests the frequency was lower. On 3rd April there was the 

highest number of HLFs in one night with four and on the 12th April there were three. 

After this date there were only one or two false crawls per night for the rest of the season.  
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Figure 11 Temporal distribution of Leatherback false crawls (HLF) on Playa Norte during the 2011 
nesting season 

Spatial Track Distribution 

Figure 12 shows the spatial distribution of Leatherback nests on Playa Norte during the 
2011 nesting season (n=71). Nests were recorded within every ⅛ of a mile section of the 
survey transect except 3⅛.  The sections of the survey transect with the highest frequency 
of nests occurred between  1 4/8 and 1 5/8 of a mile. In both of these sections of beach 
there were nine recorded nests (n=18). There were also peaks in the spatial distribution 
of nests at 6/8 (n=5), 1 (n=5) and 2 4/8 (n=6).   
  
 
 

 
Figure 12 Spatial distribution of Leatherback nests on Playa Norte during the 2011 nesting season 
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Figure 13 shows the spatial distribution of false crawls (HLF) that did not result in nests 

on Playa Norte during the 2011 leatherback nesting season (n=37). The highest number 

of these emergences occured at 1 5/8 (n=4), which coincides with the section of beach 

with the highest number of nests. False crawls were relatively evenly distributed 

throughout the transect, where they were only absent between 0, 1/8 and 3/8.  

 

 
Figure 13 Spatial distribution of false crawls (HLF) of Leatherbacks on Playa Norte during the 2011 
nesting season 

 

Encountered Turtles 

There were a total of 12 turtles encountered while in the process of nesting during the 

2011 nesting season on Playa Norte. All of these individuals were previously tagged from 

either COTERCs monitoring program, the STC or other programs further south along Costa 

Rica’s Caribbean coast. Figure 14 shows the encounter times of Leatherback turtles on 

Playa Norte during the 2011 nesting season. 
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Figure 14 Encounter time of nesting Leatherback turtles on Playa Norte during the 2011 nesting season 

 

Turtles were seen throughout the night with the earliest encounter occurring between 

22:30 and 23:00. The latest encounter occurred between 03:00 and 03:30. Encounters 

were low relative to the total number of nests which was a result of the low number of 

night patrols conducted during 2011. Of the 12 encountered turtles none were recorded 

more than once during the season.   

 

Biometrics and External Conditions 

Only two of the 12 encountered turtles were measured during the 2011 nesting season. 

With so little data it is not possible to report average measurements for Curved Carapace 

Length (CCLmin) or Curved Carapace Width (CCWmax).  The larger of the two turtles had 

a CCLmin of 175cm and CCWmax of 116.5cm. The smaller turtle had a CCLmin of 147.5cm 

and CCWmax of 105cm. The caudal projection in all 12 encountered turtles was complete.  

Excavations 

There were a total of 15 nests excavated during the 2011 leatherback nesting season. 

Only one excavation was carried out on a triangulated nest (REM) with the remaining 14 

excavations from un-triangulated nests (NST). These excavations were located when signs 

of hatching were observed. The excavation statuses for all excavated nests were all 

Natural & Hatched. The analysis on these nests therefore needs to take into account that 

data is only from successful nests and no information was available for the un-successful 

nests.  This will cause a bias in the report of hatchling success and emergence success. 

Information on the excavation status of the other nests (n=56) was absent from the 

database and cannot be presented in this report.  
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Incubation Duration, Hatching and Emergence Success 

Incubation duration was calculated from the 15 fifteen excavated nests ranged from 56 

to 78 days with an average of 65 days. Hatching success on the Natural & Hatched nests 

ranged from 19.8% to 93.8%, with an average of 57.2%. Emergence success from the same 

nests ranged from 0% to 82.1% with an average of 44.5%.  

 

Poaching of Adult turtles 

No poaching or lifting of adult Leatherback turtles was documented during the 2011 

season. 

 

Human Presence and Light Source 

Figure 15 shows the number of nights per month during the Leatherback nesting season 

that human presence and mobile light sources were recorded when patrols were active 

on the beach. In March, there were eight night patrols; mobile white lights were seen on 

six nights, while red lights, fires and locals were seen on one night. In April, there were 

fourteen night patrols; mobile white lights were seen on five nights, while red lights and 

fires were seen on one, locals on four and tourists on six patrols. In May, there were 

eleven night patrols; mobile lights were seen on five nights, red lights, tourists and fires 

on one night and locals on three nights. In June there were only two night patrols and 

mobile white lights were seen on both of these.   
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Figure 15 Number of tourists, locals and mobile light sources recorded on night patrols during the 2011 
Leatherback nesting season on Playa Norte 

 

DISCUSSION  

 

Survey Effort 

A Head Intern for the Leatherback season was in place at the beginning of March 2011 

but due to the lack in personnel to staff the program patrols, surveys were inconsistent 

throughout the nesting season. The minimum recommended patrol size is three people 

in order to ensure that patrols could respond to emergency situations adequately. In 

previous years, female personnel have felt uncomfortable working in pairs so every effort 

was made to include one male on night patrol teams. One issue that arose in June was 

when a patrol was asked to present their research permit to MNAET wardens. COTERCs 

annual permit had run out and not been renewed which led to patrols being excluded 

from the beach for approximately one month until a new permit was issued. This situation 

undoubtedly contributed to the poor beach coverage during June. Future COTERC staff 

should never be in the position where data collection on one of its long term projects is 

compromised by such a fundamental oversight.  

 

With less than half of the days covered by morning patrols or night patrols during the 

2011 nesting season, data collection suffered as a result. There were no newly tagged 

turtles during the season and only twelve turtles encountered that already had tags. This 

meant that information on 59 nests was missed which represents a substantial loss of 
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potential nesting information for this season. If the program is going to have a long term 

future then more effort needs to be made to advertise volunteer opportunities and solicit 

university and college groups during the Leatherback season. Morning patrols need to go 

out every day to ensure accurate track counts, identification and avoid double counting. 

In order to carry out a successful tagging program and help reduce poaching of nests, 

consistent night patrols are also important to the program. A minimum of one team 

should be available to patrol every night.  

 

Nesting Numbers 

Leatherback turtles return to nest every 2-5 years and show less fidelity to their nesting 

beaches than other species of marine turtle (Nordmoe et al., 2004). Therefore numbers 

of nesting turtles are expected to fluctuate on an annual basis (Spotila, 2004; Alvarado & 

Murphy, 1999; Eckert et al., 1999).  In 2011 there were 71 nests recorded which if the 

track identifications were accurate represents a relatively good year for nesting 

Leatherbacks on Playa Norte. Table 6 shows the total number of tracks and nests for the 

years 2006-2010 from previous COTERC technical reports. With relatively high numbers 

of nesting Leatherbacks in 2011 it compounds the inconsistency in survey effort for this 

year as it represented an opportunity to collect more tag records.   

 
Table 6 Total number of tracks and nests during each year of the COTERC Leatherback Monitoring 
Program 

 

Year Number of Tracks Number of Nests 

   
2011 109 71 

2010 37 28 

2009 155 70 

2008 112 90 

2007 75 50 

2006 76 52 

 

 

Of the twelve encountered turtles, all were re-migrated from turtle programs on the 

Caribbean coast. Four turtles were originally tagged by COTERC staff on Playa Norte (VA 

tags), three turtles were originally tagged by the STC in Tortuguero (VC and plain number 

tags), two turtles were tagged in Parismina (PM tags), two turtles had tags from COTERC 

and a project in Panama (VA and PN) and one turtle had tags from COTERC and STC (VA 

and plain numbers). Even with the small sample size it is apparent that Leatherbacks show 
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less nesting beach fidelity than other turtle species. In order to study the nesting 

population using Playa Norte it will be important for future COTERC staff to build and 

maintain collaborations with other turtle programs. Data sharing of tag information 

between projects will allow us to form a better picture of the spatial distribution of re-

migrating turtles over time. In order for COTERC to provide a detailed picture of the 

individual Leatherbacks using Playa Norte, consistency in survey effort should be a priority 

along with organizing existing tag information into a single database.  

 

Nest Status and Success 

68 of the 71 nests were laid in the open area of the beach with only 3 in the border and 

none in the vegetation. This pattern follows the nest site selection of Leatherbacks from 

other studies (Whitmore & Dutton, 1985; Godfrey et al., 1996). Nesting in the open area 

of the beach appears to be a strategy that balances two different pressures. If nests are 

too close to the high tide line then they risk inundation and erosion, whereas if they are 

further up in the vegetation reduces it hatchlings ability to orientate towards the sea 

(Kamel & Mrosovsky, 2004) and may be prone to destruction by roots (Wood & Bjorndal, 

2000). Nests in the open area of the beach receive more direct sunlight than nests in the 

border or vegetation which as well as affecting sex ratio may influence incubation period 

(Godfrey et al., 1996). Nest site selection in Leatherbacks is therefore a delicate balance 

between many conflicting environmental variables. Like many of the nesting beaches 

Leatherbacks use, Playa Norte is dynamic and unpredictable. Individual females appear 

to consistently choose nest sites in relation to the high tide line but less predictability in 

the location on a stretch of coast (Kamel & Mrosovsky, 2004). If nest site selection is 

heritable and location unpredictable then this may well be a suitable strategy for ensuring 

nest success. The occurrence of tags from other programs in the Caribbean would support 

this hypothesis.  

 

Relocating leatherback nests laid in exposed open areas has been a successful 

conservation strategy on some nesting beaches (Dutton et al, 2005, Nordmoe et al 2004). 

However, this issue remains contentious with relocation seen by many as a last resort 

(Boulon, 1999, Mrosovsky, 2006, Whitmoor & Dutton, 1985, Hilterman, 2001).  

 

The inconsistency in morning patrols through the season did not allow nest status to be 

evaluated for the majority of nests. Combined with only fifteen nests successfully being 

excavated, it was impossible to estimate poaching rates of nests in 2011. In order to get 

a better picture of nest success and poaching rates in the future, more emphasis needs 



29 

 

to be placed on triangulating as many nests as possible and successfully re-locating them. 

If a nest has failed for biological reasons or has been poached, this information needs to 

be included in the overall nest success data. Only excavating successful nests distorts the 

actual figures for nest success.  

 

 

Human Presence and Light Source 

Despite the illegality of being on the beach at night, both tourists and locals are 

consistently seen on Playa Norte during night patrols.  Tourists may inadvertently 

interfere with leatherback turtles’ natural nesting behavior when patrol teams are not 

present to prevent such interactions.  Although it is difficult to keep tourists off the beach, 

educational presentations may provide them with the knowledge necessary to avoid 

disturbing a nesting turtle.  Educational presentations at local hotels, lodges and school 

should be increased to help prevent negative interactions with turtles.  

 

 

 

 

 

 



30 

 

References  

Alvarado, J. and Murphy, T. 1999.  Nesting periodicity and interesting behavior.  In:  

Research and Management Techniques for the Conservation of Sea Turtles.  Ed. Eckert, 

K.L., Bjorndal, K.A., Abreau-Grobois, F.A., and Donnelly, M.   IUCN/SSC Marine Turtle 

Specialist Group Publication.  No. 4 

 

Arroyo Arce, S. and Jones, D. 2009. COTERC Marine Turtle Conservation & Monitoring 

Project: 2009 Leatherback Season Technical Report.  Canadian Organization for Tropical 

Education and Rainforest Conservation. 

 

Barragán, A. 1998. Monitoring Program for the Leatherback sea Turtle (Dermochelys  

coriacea) at Tortuguero. Costa Rica. Mimeografiado, p. 30.  

 

Bolten, A., 1999. Techniques for Measuring Sea Turtles. In: Research and Management  

Techniques for the Conservation of Sea Turtles (Eds. Eckert, K.L., Bjorndal, K.A., Abreu- 

Grobois, F.A. & Donnelly, M.).  

 

Boulon, R. 1999.  Reducing threats to eggs and hatchlings:  In situ protection.  In:  

Research and Management Techniques for the Conservation of Sea Turtles.  Ed. Eckert, 

K.L., Bjorndal, K.A., Abreau-Grobois, F.A., and Donnelly, M.   IUCN/SSC Marine Turtle 

Specialist Group Publication.  No. 4 

 

Chaparro, L., Daigle, J. and Kail, U 2006.  COTERC Marine Turtle Conservation & 

Monitoring Project: 2006 Leatherback Season Technical Report.  Canadian Organization 

for Tropical Education and Rainforest Conservation.[RL1] 

 

Chacón, D; Sánchez, J; Calvo, J y J. Ash. 2007. Manual para el manejo y la conservación 

de las tortugas marinas en Costa Rica: con énfasis en la operación de proyectos en  

playa y viveros. Sistema Nacional de Áreas de Conservación (SINAC), Ministerio de  

Ambiente y Energía (MINAE). Gobierno de Costa Rica. San José. 103 p. , Costa Rica  

 

Dutton, D.L., Dutton, P.H., Chaloupka, M. and Boulon, R. 2005.  Increase of a Caribbean 

leatherback turtle Dermochelys coriacea nesting population linked to long-term nest 

protection.  Biological Conservation 126: 186-194. 

 

Eckert, K.L.  2001.  Status and distribution of the Leatherback turtle, Dermochelys 

coriacea, in the Wider Caribbean Region.  Wider Caribbean Sea Turtle Conservation 

Network (WIDECAST). USA 



31 

 

 

Eckert, K. L; K. A. Bjorndal, F. A. Abreu-Grobois and M. Donnelly (Editors) 1999. Research  

and Management Techniques for the Conservation of Sea Turtles. IUCN/SSC Marine 

Turtle Specialist Group Publication No. 4.  

 

Godfrey, M.H., Barreto, R. & Mrosovsky, N. 1996. Estimating past and present sex ratios 

of sea turtles in Surinam. Canadian Journal of Zoology, 74, 267-277 

 

Hilterman M. L. 2001. The sea turtles of Suriname, 2000. Biotopic technical report. 

Commissioned by the WWF-Guıanas, Paramaribo, Suriname. 61 pp 

 

Jackson, J., Lewis, J., and Chavveri, R. 2007. COTERC Marine Turtle Conservation & 

Monitoring Project: 2007 Leatherback Season Technical Report.  Canadian Organization 

for Tropical Education and Rainforest Conservation. 

 

Kamel, S.J. and Mrosovsky. 2004. Nest site selection in leatherbacks, Dermochelys 

coriacea: individual patterns and their consequences.  Animal Behavoir 68: 357-366 

 

Miller, J.D. 1999. Determining Clutch Size and Hatching Success. In: Research and  

Management Techniques for the Conservation of Sea Turtles (Eds. Eckert, K.L.,  

Bjorndal, K.A., Abreu-Grobois, F.A. & Donnelly, M.). IUCN/SCC Marine Turtle  

Specialist Group Publication No. 4.5  

 

Mrosovsky, N. 2006.  Distorting gene pools by Conservation:  Assessing the case of 

doomed turtle eggs.  Environmental Management. 38:523-531. 

 

Nordmoe E. D., A. E. Sieg, P. R. Sotherland, J. R. Spotila, F. V. Paladino, R. D. Reina. 2004. 

Nest site fidelity of leatherback turtles at Playa Grande, Costa Rica. Animal Behaviour 

68:387– 394 

 

Spotila, J. 2004.  Sea Turtles:  A Complete Guide to Their Biology Behavior and 

Conservation.  Baltimore and London:  The Johns Hopkins University Press. 

 

Stevens, A. 2010. COTERC Marine Turtle Conservation & Monitoring Project: 2010 

Leatherback Season Technical Report.  Canadian Organization for Tropical Education and 

Rainforest Conservation. 

 



32 

 

Verissimo, D., Jones, D. and Chavveri, R. 2008. COTERC Marine Turtle Conservation & 

Monitoring Project: 2008 Leatherback Season Technical Report.  Canadian Organization 

for Tropical Education and Rainforest Conservation. 

 

Wood, D.W., & Bjorndal, K.A. 2000. Relation of temperature, moisture, salinity and 

slope to nest site selection in loggerhead sea turtles, Copeia, 1985, 119-128. 

 

Whitmore, C.P., and Dutton P.H. 1985. Infertility, embryonic mortality, and nest-site 

selection in Leatherback and Green sea turtles in Suriname. Biological Conservation. 

34:251-272. 

 

Witt, M. J; A. C. Broderick, M. S. Coyne, A. Formia, S. Ngouessono, R. J. Parnell, G. P.  

Sounguet, and B. J. Godley. 2008. Satellite tracking highlights difficulties in the  

design of effective protected areas for Critically Endangered leatherback turtles  

Dermochelys coriacea during the inter-nesting period. Oryx 42:296-300. 

 

 

 


