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EXECUTIVE SUMMARY 

 
• During the daytime census (track count) 308 nests, 203 false crawls, and 14 poached 

nests of Dermochelys coriacea (Dc) were observed. Also observed were 2 nests and 2 

false crawls of the species Chelonia mydas (Cm), and 6 nests, 2 false crawls and 1 

poached nest of the species Eretmochelys imbricata (Ei). 

• The number of total activities occurring with all species was 538. 

• The nesting peak was in April and May. 

• 61.33% of the total visits of turtles on the beach resulted in actual nesting. 

• 4.35% of the total number of nests of the leatherback turtle were poached during patrol 

and 5.90% were poached in total (n=14). 

• Sectors 0-1, 20-21, 21-22 y 29-30 presented the highest activity of nesting. 

• 15% of turtles that visited the beach were neophytes (first time nesters), 12% were re-

tagged and 73% were already tagged on both flippers. 

• 53 were tagged on both flippers, of which 35 showed evidence of not being previously 

tagged on any flipper. 40 appeared with one tag and were tagged on the second flipper 

that was missing a tag, 5 of which presented evidence that they had never been tagged 

before on that flipper. 

• The majority of neophytes arrived on the beach in April (55.56%). 

• 169 individual turtles visited the beach only once, 53 twice, 14 three times, 5 visited four 

times and 1 five times. 

• 10 individual turtles failed to nest even once, 175 nested once, 46 twice, 8 three times 

and 3 nested four times. 

• The Curved Carapace Length (CCL) varied between 116-173cm, with an average of 

150.89cm. 

• The Curved Carapace Width (CCW) varied between 99.5-131cm, with an average of 

110.08cm. 
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• The orientation of the majority of turtles at the moment of nesting was towards the 

forest, 35.96%. 

• 93.8% of turtles chose the middle of the beach to nest. 

• The peak times for nesting were between 23:00—01:00. 

• The average depth of a turtle nest was 73.08cm. The average width of a turtle nest was 

42.30cm. The average depth of the last egg laid to the surface ot the nest was 53.14cm. 

• The total of fertile eggs the species Dc produced this season was 25267. 

• The total of SAGs (infertile eggs) the species Dc produced this season was 10793. 

• 24 Dc nests and 1 Ei nest was confiscated from poachers by the Coastguards. 

• 2056 Dc fertile eggs and 101 Ei fertile eggs were confiscated from poachers by the 

Coastguards. 

• Nest Destination: 

Dc nests: In situ: 9 (2.58%), Relocated on the beach: 130 (37.25%), Hatchery: 186 

(53.30%) 

Ei nests: In situ: 1, Relocated on the beach: 2, Hatchery: 2  

Cm nests: Relocated on the beach: 1, Hatchery: 1  

• Total Hatching Success Rate 39.15 %: 

Relocated on the beach: 22.98%, In situ: 46.11%, Hatchery: 48.37%, Confiscated: 

33.41% 

• Total Emergence Success Rate 35.19% 

Relocated on the beach: 20.35%, In situ: 43.31%, Hatchery: 41.90%, Confiscated: 

32.28% 

• Predated nests: 42.86% by larvae, 5.35% by ants, 2.65% by dogs. 

• 666 eggs from all the eggs researched, presented overheating. 

• Development stage: Stage 0: 50.48%, Stage I: 6.74%, Stage II: 2.85%, Stage III: 7.13%, 

Stage IV: 8.28% and Stage V: 23.68%. 

• 3764 hatchlings were observed entering the sea. 

• 5:00am Track Count: 268 hatchlings were collected. 
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• Hatchling census during the day: 1316 hatchlings were collected. 

• Night patrol: 2260 hatchlings were released. 

• 588 hatchlings that were observed died. 

• The weather during nesting:  

38.32% nests occurred on cloudy nights, 28.66% occurred with few clouds, 25.23% on a 

clear sky night and a 7.79% when it was raining. 

• The average incubation time was 62 days. 

• The water table close to the lagoon indicated that nests cannot be relocated in that area 

due to seasonal flooding. 

• For environmental factors affecting the hatchery (precipitation and water table), please 

see graphics and comments in the Results and Discussion sector. 
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1.  RESULTS AND DISCUSSION 

 

1.1. Track Count 

April was the month when most turtles visited the beach both as nesting activities 

and as false crawls. The majority of poaching also occurred in April, due to the 

abundance of turtles (Figure 17, Table 1), which is something that previous authors 

have already reported (Troeng, et al. 2004 and Chacón & Eckert 2007).  

 

1.1.1. Spatial Distribution 

 

 

Fig. 1: Spatial distribution of Dermochelys coriacea (Dc) during the turtle nesting season, 2014. 
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Table 1: Total nesting of Dermochelys coriacea (Dc), Chelonia mydas (Cm) and Eretmochelys imbricada 

(Ei) on the beach managed by Estación Las Tortugas from the 15th March to the 15 July, of the 2014 

season. 

  Clutches False Crawls Poached Total 

Dc         
March 22 6 0 28 

April 119 53 5 177 

May 118 64 2 184 

June 29 24 2 55 

July 6 5 0 11 

Track Count 14 51 5 70 

Total (Dc) 308 203 14 525 

Cm         
March 0 0 0 0 

April 0 0 0 0 

May 0 1 0 1 

June 1 0 0 1 

July 1 1 0 2 

Track Count 0 0 0 0 

Total (Cm) 2 2 0 4 

Ei         

March 0 0 0 0 

April 1 1 0 2 

May 1 0 0 1 

June 3 0 1 4 

July 1 1 0 2 

Track Count 0 0 0 0 

Total (Ei) 6 2 1 9 

Total 316 207 15 538 
 
 
 
 

The total of nesting activities (nests and false crawls) of only Dc, reached n=525. 

The three species of turtles together reached n=538, and 61.33% of those nested 

successfully (n=331: nests and poached nests) (Table 2). The nests of Dc occurred 

between March and July, the official season of Dc. The other species appeared from 

April onwards. 
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Table 2: Changes in the nesting pattern (nests and poached) in the 2014 nesting season- %  of turtles 

which nest each month, and the percentage of poaching that occurred on this beach for Dc. 

Month 
Percentage of turtles nesting by month 

(including poached nests) 

March 7.45% 

April 41.61% 

May 38.20% 

June 10.56% 

July 2.17% 

Nests after patrol 5.90% 

Poached Nests 4.35% (patrol), 5.90% (patrol + after) 

2014 nesting 

season 
61.33% of turtles visited the beach and nested 

 

By comparing all the nesting activities of Dc, with the previous year (total: n=406), 

29.31% (n=119 increase) more turtles appeared this year (total: n=525). The total 

number of activities this year coincides with the number of activities that occurred on 

this beach in 2005. 61.33% of turtles that visited this beach, nested successfully. 

 

 

Fig. 2: Comparison of the total activity observed (false crawls and nests for all species) for the period 

2002-2014 
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Fig. 3: Nesting tendency for
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1.1.2. Spatial Distribution 

Each sector of the beach measures 100m of the total 3km (The Station: 10 ̊

09´52.25”N, 83 ̊ 13´48.13”W). The sectors most used by the turtles for laying were 

sectors 0-1 followed by sectors 20-21, 21-22 y 29-30 (Figure 20). This year not 

much erosion appeared in the sectors that undergo this process in previous years. 

The majority of turtles performed false crawls in sectors 0-1, close to the 

Mondonguillo lagoon, north of the Station, where at times it is impossible to lay as 

the sand is too soft and the nest fills with water. This sector is also an entrance to 

the beach and the presence of people in this area can disturb the nesting process. 

Sector 2-3 follows in number of false crawls, together with sector 18-19, which in 

this case could be due to the fact that there is an entrance to a house which local 

people frequently use when walking the beach at night and this could cause a 

disturbance for the turtles. Sector 25-26, also has a lagoon which makes it difficult or 

sometimes impossible for turtles to lay as mentioned above. The Station is located 

between sectors 3-5.  

 

 

 

Fig. 4: Number of turtles (all species) emerging in each sector in order to nest or to perform a false crawl 

(false crawls included) 
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1.1.3. Poaching 

In 2000, the first year of the project, the percentage of poaching reached 100%. 

After patrolling for a year, this percentage dropped to around 50%. We have 

managed to maintain poaching rates below 5% for eight years until now, the lowest 

being 0.42% in 2004 during patrols. This year 4.33% was poached during patrol 

times, increasing the last year’s percentage which was 2.08% (Figure 21). 

 

                                Fig. 5: Poaching trend during 2002-2014, and during patrol times 
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2 in June), which means that turtles appeared after 4am and before 5am when the 

track count was carried out. Five additional nests were registered as poached during 

excavations, when the eggs that had been buried during patrol hours had 

disappeared (Table 3). A large amount of nests remained relocated on the beach as 

they did last year. The poachers started entering the beach looking for nests, 

sometimes during the day as well when no guards were on the beach, as in 

previous years. The poaching rate depicted in Figure 18, shows what was observed 

during the same night the nests were buried, and Figure 19, shows the total rate of 

poaching that was observed at the end of the season, including nests that were 

buried but not found during the excavation process. Fortunately, the percentage of 

total poaching was less than what occurred in 2012, which was the season with the 

highest poaching rate since 2002, 16.5% (Figure 22). This decrease may be related 

to the lower number of turtles that visited the beach this year. After the strong rain 

during the month of June, the Urpiano lagoon flooded the beach and ran into the 

sea. This limited access to the southern part of the beach, so almost all the 

poaching occurred before the beginning of June. 

 
Fig. 6: Poaching trend during 2002-2014, during night patrol and at a further date for the species Dc. 
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1.2. Tagging 

 

1.2.1. New individuals, re

The total Dc turtles which were tagged 

(new and re-tagged) were

individuals consisted of 

population that visited the 

the 12% of the re-tagged

but were missing one tag that was 

applied on this beach. The

turtles that visited the beach

with both flippers tagged (Fig.23

 

If one considers the average times a turtle will come

(n=6) one should expect to have

have visited the beach. This is not the case on this beach

nests. We can deduce from this difference that there are nes

however is not due to lack of beach coverage during patrols, but due to the fact that 

each turtle will not always lay within the 3km limit of our beach that we patrol. It is 

quite possible that the same turtle that will nest

choose a nesting site further north or further south of the borders of our beach, in 

this way, using other beaches to carry out her average of six nesting times during 

that one season. A turtle can also be newly tagged after having

registered with tags that have now been lost. There were turtles missing the 

uropygial skin, which were impossible to tag, and also turtles that were not checked 

for evidence of previous tags.

 

Without taking into account the turtles that 

tagged, the majority of registered turtles that visited the beach for the first time, 

individuals, re-tagged and tagged 

turtles which were tagged 

were 93. The new 

individuals consisted of 15% of the 

population that visited the beach, and 

tagged, were tagged 

but were missing one tag that was 

The 73% of all the 

turtles that visited the beach, arrived 

(Fig.23). 

 

If one considers the average times a turtle will come up to nest within a season

one should expect to have 1452 nest in total from the 242 individuals which 

This is not the case on this beach, as we have a total of

We can deduce from this difference that there are nests missing

however is not due to lack of beach coverage during patrols, but due to the fact that 

each turtle will not always lay within the 3km limit of our beach that we patrol. It is 

quite possible that the same turtle that will nest various times on this beach, will then 

choose a nesting site further north or further south of the borders of our beach, in 

using other beaches to carry out her average of six nesting times during 

A turtle can also be newly tagged after having been previously 

registered with tags that have now been lost. There were turtles missing the 

gial skin, which were impossible to tag, and also turtles that were not checked 

for evidence of previous tags. 

Without taking into account the turtles that emerged on the beach and

the majority of registered turtles that visited the beach for the first time, 

Fig. 7: Population status of Dc visiting the beach
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came in April. In previous years the majority came of neophytes appeared in the 

beginning of the season. In June almost all individ

neophytes appeared (Fig.24

Fig. 8: Number of turtles registered for the first time for
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Fig. 10: Number of turtles observed each month during night patrol, without tags (new), with one tag (re-

tagged) or with two tags (tagged), during the 2014 season for Dc. 
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imbricate (Hawksbill) and Cm Chelonia mydas (Green). Tags were applied to two 

individuals of the species Ei after laying, one in April and one in July. The individual 

tagged in April, returned for a second time to nest after an interesting interval of 15 

days. Only one of Cm was tagged in July, after a nesting. 
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sites on the Caribbean coast, further to the north or south of the Station. One also 

needs to take into account that there were 12 occasions out of the 331 nesting 

activities that the turtle could not be identified during patrol, due to the lack of tags. 

As mentioned above, this could have been due to the lack of the uropygial 

membrane, making it impossible to tag, or that the turtle was not found at the right 

moment of the process in order for her to be tagged. If the turtle is not tagged 

straight after laying her eggs, then no tags will be applied at a later stage and she 

will be left to return to the sea without them.  

 

Fig. 11: Number of visits to the beach by individual turtles 

 

1.2.3. Nesting 

Ten individual turtles (with different tags) emerged on the beach during the nesting 

season, and did not lay at all. These individuals were registered while making a 
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Fig. 12: Number of visits to the beach by individual turtles, in order to nest 

 

 

There were turtles that emerged on the beach with the intention to nest, but ended 

up performing a false crawl, and no tag numbers were registered. This occurred due 

to the lack of time in collecting the data, or in tagging them (if they arrive with no 

tags or just one), or because they were found at the point of entering the sea again. 

In other situations the turtle was not seen and the only observation consisted of the 

track and/or the nesting pit. So as mentioned above, turtles lacking tags, could only 

be tagged if they were found before the actual laying or during the same process, so 

as to complete the tagging directly after, otherwise they would not be tagged and 

remained unidentified. 
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1.3. Biometric Data 

 

1.3.1. Length/Width of the Curved Carapace (LCC) 

 

 
Table 4: Biometric data of Dc 

 

Number of turtles found during night patrol and possible to 

obtain measurements 
N=234 

Average of Curved Carapace Length (CCL) 150.9cm 

Average of Curved Carapace Width (CCW) 110.1cm 

Standard Deviation of the CCL ± 7.02 

Standard Deviation of the CCW ± 4.70 

Range of CCL 
116cm-

173cm 

Range of CCW 
99.5cm-

131cm 
 

The average curved carapace length was 150.9cm and the average curved 

carapace width was 110.1cm. The measurements were always taken three times or 

until two of them showed the same value. The length was always measured on the 

right side of the central keel (or on the left side if it was longer than the right). The 

measurement starts from the nuchal notch (anterior edge of the carapace at the 

midline), to the posterior tip of the caudal peduncle, and the width is always 

measured from ridge crest to ridge crest, at the widest part of the carapace, just 

behind the shoulders. The smallest turtle measured 116cm in length and the largest 

173cm. The width of the smallest turtle measured 99.5cm and the largest 131cm 

(Table 5).  

  



 

 

1.4.1. Time of nesting and emergences

 

Figure 28 represents the times turtles start their nesting

occurrences was studied, registering the exact time the first egg was laid. Figure

represents the times in which the turtles were found emerging on the beach. From

558 activities of Dc, 145 were found emerging from the sea to lay or to perform a 

false crawl. The majority of nesting occurred between the hours of

showing a peak between 00:00

one cannot see a peak in nesting times, but the majority of turtles appeared 

between 21:00 and 01:00 

 
 

Fig. 14: Times at which the 

ting and emergences 

represents the times turtles start their nesting. A sample of 248 

was studied, registering the exact time the first egg was laid. Figure

represents the times in which the turtles were found emerging on the beach. From

were found emerging from the sea to lay or to perform a 

The majority of nesting occurred between the hours of

00:00-01:00 (Figure 31). For example, on Gandoca 

a peak in nesting times, but the majority of turtles appeared 

01:00 in the 2008 season.  

Fig. 13: Times at which the Dc started nesting 

: Times at which the Dc were found emerging from the sea 21 

A sample of 248 

was studied, registering the exact time the first egg was laid. Figure 29 

represents the times in which the turtles were found emerging on the beach. From 

were found emerging from the sea to lay or to perform a 

The majority of nesting occurred between the hours of 23:00-00:59, 

Gandoca beach 

a peak in nesting times, but the majority of turtles appeared 
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During the 2014 season, the majority of turtles emerged from the sea between 23:00 

and 01:00 (Figure 32). Patrols were carried out between 20:00 and 04:00, allowing 

enough time to work with almost all turtles emerging. Although patrol shifts came to 

an end at 4am, if certain individuals were found on the way back, while returning to 

the station for the night, they were not ignored and data was always collected from 

these turtles. There was a Hawksbill turtle spotted at 04:50am on the beach, but she 

didn’t stay long and performed a false crawl. A Leatherback turtle was found 

returning to the sea at 05:30, after having laid successfully. These to occurrences 

provided us with an excellent opportunity to observe these individuals in daylight.  

During this season, the second patrol left the Station at 23:00 to help during peak 

nesting time on the beach.  

 

1.4.2. Measurements of clutches 

The smallest clutch (fertile eggs and SAGs) held 38 eggs, and the largest 161 eggs, 

with an average of 113.04 eggs in one nest. The largest nest was composed of 134 

fertile eggs. The average of fertile eggs found in a nest was 79.21. There was a 

case when a turtle laid only SAGs (infertile eggs) lacking fertile eggs completely, so 

in this case this could not be considered a clutch. The highest number of SAGs 

present in one nest, reached 75 (Table 7). The average of SAGs present in a nest 

was 33.94. Some nests remained in situ, of which the number of eggs remains 

unknown. 

 

1.5. Hatching Success and Emergence 

 

1.5.1. Destination of Nests 

This season the number of nests was slightly more than last season. The 

percentage of nests relocated in the hatchery was 53.30% and that of the nests 

relocated on the beach, 37.25%. The majority of nests were relocated on the beach 

between sectors 3-5, closer to the Station, to avoid poaching from previous years. It 



 

 

is considered poaching when a nest is excavated and no eggs are found other than 

SAGs. This year the number of poached nests reached 19. It is possible that some 

nests were poached during the day, but unfortunately

capacity to guard the entirety

nests (9 of Dc, 1 of Ei) remained 

the nest develop, being close to the Station for better protection and away from the 

low tide line, river mouths or entrances to houses

turtle’s activity was not fully observed, so it was not possible to identify whether the 

nest definitely contained eggs. In this case the nest was identified as 

“undetermined”.  

 

Table 5: Data on the destination of nests

Destination of Nests 

Nests in situ 

Relocated on the 

beach 

Hatchery 

Confiscated nests 

Total 

Fig. 15: Destination of 

 

53.30%

is considered poaching when a nest is excavated and no eggs are found other than 

This year the number of poached nests reached 19. It is possible that some 

re poached during the day, but unfortunately the Station does not have the 

entirety of the beach during the day as well (Table

remained in situ as it was considered a good location to let 

being close to the Station for better protection and away from the 

low tide line, river mouths or entrances to houses (Table 10). On 20

turtle’s activity was not fully observed, so it was not possible to identify whether the 

definitely contained eggs. In this case the nest was identified as 

Data on the destination of nests after laying (including all species that visited the beach

Dc Ei Cm Jicotea 

9 1 0 0 

130 2 1 2 

186 2 1 0 

24 1 0 0 

349 6 2 2 

 
 
 

Destination of Dc clutches during the 2014 season 

2.58%

37.25%

6.88%
Nidos en situ

Reubicados en la playa

Vivero

De comiso (nidos)

23 

is considered poaching when a nest is excavated and no eggs are found other than 

This year the number of poached nests reached 19. It is possible that some 

the Station does not have the 

Table 3). Only 10 

as it was considered a good location to let 

being close to the Station for better protection and away from the 

20 occasions the 

turtle’s activity was not fully observed, so it was not possible to identify whether the 

definitely contained eggs. In this case the nest was identified as 

including all species that visited the beach). 

TOTAL 

10 

135 

189 

25 

359 

 

Reubicados en la playa
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Of the total number of nests laid by the Dc species, the majority was relocated in the 

hatchery, 53.30%. A 37.25% was relocated on the beach, and 2.58% remained in 

situ. Confiscated nests reached a 6.88% (Fig.33). 

 

Coastguards brought 2056 eggs to the project from their night patrols. 23 poached 

nests from Dc coming from other parts of the coast and one Ei nest with 101 eggs 

(Table 8). One nest was also rescued from poacher and brought to the Station from 

the south, beyond the limit of the project’s beach. In 3 of the 23 nests, the 

confiscated eggs arrived all together. As it was a large amount to bury as one nest, 

it was divided in three separate nests, close to the Station. 

 

The number of Ei which emerged on the beach this year to lay, was much higher 

than previous years. The activities of the Ei turtles comprised of 6 nests and 2 false 

crawls (up to the 15th July). This season only 2 Cm turtles laid and 2 performed a 

false crawl. After the project ended, more Cm appeared but without the protection of 

the Station’s staff, as the budget does not allow coverage of the Cm season as well. 
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1.5.2. Destination of the eggs 

 

Table 6: Hatching Success Rate (HSR) and Emergence Success Rate (ESR) in excavated nests 

  HSR % ESR % 
Hatchery 
Min 0.88 0.00 
Max 93.75 93.46 
Average 48.37 41.90 
Standard Deviation 25.29 28.29 
Beach - Relocated 
Min 1.41 0.00 
Max 71.43 64.29 
Average 22.98 20.35 
Standard Deviation 16.87 15.51 
Beach - In situ  
Min 3.85 3.85 
Max 75.00 73.61 
Average 46.11 43.31 
Standard Deviation 22.49 21.71 
Total 
Min 0.88 0.00 
Max 93.75 93.46 
Average 39.15 35.19 
Standard Deviation 25.32 25.92 

 

 

1.1.1.1 Confiscated nests 

Confiscated nests usually present the lowest values of hatching success each 

season, this year, 13 nests out of the 19 that were investigated, hatched. Out of 

these 13 nests, 33.41% hatched and 32.28% managed to emerge from the nest. 

The lower rates of success in these nests could be due to extensive handling of the 

eggs before relocating, or that poachers collect the eggs with their bare hands 

(rather than using gloves as the protocol at the Station requires), so this direct 

contact with the eggs could easily contaminate the nests. Another factor of possible 

affect could be the transport of the eggs by the poachers, which is carried out in a 

less than delicate way, considering they are thrown in a backpack for means of 

transport. These nests usually arrive at the Station the next morning, when many 
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hours have elapsed, something else that could add to the low success of these 

nests. However, it should be mentioned that although the hatching success rate can 

result to a minimum, some level of success is achieved which would not have 

occurred otherwise. If these nests had not been brought to the Station and had not 

been reburied they would never have had a chance to develop. 

 

1.1.1.2 HSR y ESR 

The Hatching Success Rate (HSR) and the Emergence Success Rate (ESR) of 

each nest was calculated after the excavation process. Some nests were not found, 

and this could be due to various reasons. Some of those being that they were 

poached after burial, or that in some cases triangulation measurements were not 

properly noted, meaning that the exact location of the nests were impossible to find, 

or furthermore the dynamics of the beach could have contributed to the deposition of 

additional sand on the beach, making the nests deeper and impossible to find or 

reach.  

 

1.1.1.3 HSR and ESR of In situ nests 

The hatching and emergence success at the Station for in situ nests was 46.11% 

and 43.31% respectively. Although this percentage appears to be a lot lower than 

last season, last season’s success, 90.54%, was only based on the one nest that 

was left in situ, so there are not enough samples in order to conclude something 

definite. A similar success was noted in the natural nests of Tortuguero during the 

2006 season (Table 12).  

 

1.1.1.4 HSR and ESR Hatchery Nests 

The HSR, 48.37%, and the ESR, 41.90%, was lower this season, compared to that 

of 2013. The sand in the hatchery was clean as it was replaced with new sand and 

was chlorinated some time before the relocations started. Entrance to the hatchery 

was prohibited to all non-authorised personnel, and whoever entered the hatchery 

was required to wear special shoes that were disinfected especially for the hatchery 
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activities to be carried out. This prevention was taken in order to avoid possible 

contamination of the nests from external factors which could have caused damage 

to the eggs, such as bacteria, etc. 

  

1.1.1.5 HSR and ESR of Beach Nests 

There was also a lower number of hatchings this season in the relocated nests on 

the beach. The HSR was 22.98% and the ESR was 20.35%. In addition to the 

constant rain during the months of June and July, the nest also suffered from 

flooding due to high tides. 

 

1.1.1.6 Total HSR and ESR 

The total HSR (success measured from broken shells), was 39.15%, and the total 

ESR (success measured from emerging haclings from nest), was 35.19%, a drop of 

16.20% from last year (51.39%) and presenting a lower success from all previous 

years since 2005 (ESR: 35.9%). The percentage of HSR is always higher than the 

ESR, as a number of hatchlings may break out of the egg, but die trying to make 

their way out of the nest. This percentage (ESR) refers to the hatchlings that 

managed to leave the nest.  

It must be noted that this hatching success rate does not consider the nests which 

were not excavated or the poached. It is very important to have a hatchery to 

reinforce the survival of a great part of the nests of the female turtle visiting this 

beach.  

 

Other reasons contributing to the low hatching success rate is predation and 

flooding occurring later in the season. 

  

 

 

 



 

 

1.5.3. Environmental factors

There was not much rain at the beginning of the season

sand was very dry and at times the nest collapsed in an attempt at digging a hole in 

the sand. In May and June when it started to rain more frequently, the majority of 

hatchings occurred. The HSR and ESR of the first nests to hatch were quite high. In 

figure 34 one can see that during the hard rain which started at the end of June, a 

large number of nests were expected to hatch, but only some hatched and with a 

low success rate. During excavations, the majority of hatchlings were found dead in 

the neck of the nest, showing complete development, while trying to climb to the 

surface. Other were found in stages 4 or 5, on the verge of hatching or 

disintegrated state which m

which it stopped. The hard rain could have contributed to this 

 

All indications indicate that the hatchlings were drowned due to the amount of rain 

that caused the sand to become very compac

to the surface of the nest. 

Fig. 16: The amount of rain during the 2014 season and the expected date of hatching against the 

actually nests that hatched on those dates

 

During this time the sand was saturated with water and at times

through with excavations as the water table was too high

Environmental factors 

There was not much rain at the beginning of the season (Fig.34). Conse

sand was very dry and at times the nest collapsed in an attempt at digging a hole in 

the sand. In May and June when it started to rain more frequently, the majority of 

ings occurred. The HSR and ESR of the first nests to hatch were quite high. In 

one can see that during the hard rain which started at the end of June, a 

large number of nests were expected to hatch, but only some hatched and with a 

te. During excavations, the majority of hatchlings were found dead in 

nest, showing complete development, while trying to climb to the 

surface. Other were found in stages 4 or 5, on the verge of hatching or 

disintegrated state which made it impossible to define the stage of development at 

which it stopped. The hard rain could have contributed to this (Fig.37).

All indications indicate that the hatchlings were drowned due to the amount of rain 

that caused the sand to become very compact, preventing this way a normal ascent 

  

The amount of rain during the 2014 season and the expected date of hatching against the 

actually nests that hatched on those dates. 

sand was saturated with water and at times in was hard to go 

through with excavations as the water table was too high (Fig.35). Figure
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Consequently, the 

sand was very dry and at times the nest collapsed in an attempt at digging a hole in 

the sand. In May and June when it started to rain more frequently, the majority of 

ings occurred. The HSR and ESR of the first nests to hatch were quite high. In 

one can see that during the hard rain which started at the end of June, a 

large number of nests were expected to hatch, but only some hatched and with a 

te. During excavations, the majority of hatchlings were found dead in 

nest, showing complete development, while trying to climb to the 

surface. Other were found in stages 4 or 5, on the verge of hatching or  in a 

ade it impossible to define the stage of development at 

(Fig.37). 

All indications indicate that the hatchlings were drowned due to the amount of rain 

, preventing this way a normal ascent 

 

The amount of rain during the 2014 season and the expected date of hatching against the 

in was hard to go 

Figure 35 shows 



 

 

that during the month of July, when a large number of nests were expected to hatch, 

as a result of the layings 

level. The PVC tubes used to measure the water table were buried 1m below 

ground.  

 

The average depth of the nests during this season was 73cm. This means that if the 

water table rose more than 

nests. There was not much difference between the three tubes placed in the 

different parts of the hatchery (explained in the methods and materials). The tube in 

the middle of the hatchery accumulated a littl

the rows close to the sea and close to the vegetation. It is clearly seen that in July 

the water table rose above the yellow line, measuring more than

cases, coming dangerously close to the nests

 

 

Three tubes of PVC were buried in 

where sometimes (depending on the weather) the lagoon runs into the sea. This 

experiment was done to 

hatchery and to prove that nests left 

Fig. 17

that during the month of July, when a large number of nests were expected to hatch, 

 performed in May, the water table rose to a dangerous 

The PVC tubes used to measure the water table were buried 1m below 

The average depth of the nests during this season was 73cm. This means that if the 

water table rose more than 27cm (the yellow line on the graph), it would reach the 

There was not much difference between the three tubes placed in the 

different parts of the hatchery (explained in the methods and materials). The tube in 

the middle of the hatchery accumulated a little more water than the tubes buried 

the rows close to the sea and close to the vegetation. It is clearly seen that in July 

the water table rose above the yellow line, measuring more than 

cases, coming dangerously close to the nests. 

Three tubes of PVC were buried in sector 0, in front of the Mondonguillo

where sometimes (depending on the weather) the lagoon runs into the sea. This 

 compare the water table of the lagoon with that of the 

and to prove that nests left in situ within this area are at risk of flooding, as 

17: Water table measurements in the hatchery 
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that during the month of July, when a large number of nests were expected to hatch, 

performed in May, the water table rose to a dangerous 

The PVC tubes used to measure the water table were buried 1m below 

The average depth of the nests during this season was 73cm. This means that if the 

it would reach the 

There was not much difference between the three tubes placed in the 

different parts of the hatchery (explained in the methods and materials). The tube in 

e more water than the tubes buried in 

the rows close to the sea and close to the vegetation. It is clearly seen that in July 

 27cm in many 

Mondonguillo lagoon, and 

where sometimes (depending on the weather) the lagoon runs into the sea. This 

compare the water table of the lagoon with that of the 

within this area are at risk of flooding, as 
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are all areas within a close distance to river mouths or canals. An example of this is 

the Urpiano lagoon in the south of the Station, which ran into the sea on the 10th 

July and remained this way until well after the project came to an end. 

  

The tubes in sector 0 were placed, one in the line of vegetation on the beach (in this 

case an imaginary line which connects the two vegetation lines which are separated 

by the lagoon), one in the middle of the beach and one closer to the sea but not too 

close to the high tide line, this way representing the whole width of the beach in 

sector 0.  

 

Water was found in these tubes of sector 0, since the very day they were buried 

there, on the 24th May and until the 6th July when the experiment ended. In contrast, 

the tubes in the hatchery only presented water when the strong rain started, after 

the 1st July. Water in sector 0 rose to dangerous levels throughout the months of 

both June and July.  

 

Figure 36, as in the previous figure, shows the yellow line which indicates the 

maximum level of water the tubes can hold without flooding the nest, 27cm (that 

would be considering the average depth of nest). There was an occasion in May, 

when the water reached 85cm in the tube closest to the lagoon. The tube that 

accumulated most water was this very tube, close to the lagoon, followed by the one 

in the middle of the beach and then the one closer to the sea. All positions however 

indicated dangerous levels of the water table for nests during the entire month of 

June. Turtles arriving at sectors of the beach which are close to lagoons, and make 

an attempt to lay their eggs, end up abandoning the nest as during the process of 

digging, the hole fills with water, making the formation of a nest practically 

impossible.  



 

 

 

The majority of precipitation was collected during night hours, but at the end of June 

and in the beginning of July when torrential 

during the day and the night were similar, and in some occasions

during the day (Fig.37). The constant downpour of rain did not allow the earth to 

recuperate and it reached a level of saturation that flooded many parts of the beach, 

together with the Station itself.

 

 

 

Although the leatherback turtles choose the rainy season for their activities

majority preferred to nest during a 

Fig. 18: Measurements of the water table in sector

Fig. 19: Amount of precipitation 

ajority of precipitation was collected during night hours, but at the end of June 

and in the beginning of July when torrential rain occurred, the amounts collected 

during the day and the night were similar, and in some occasions 

The constant downpour of rain did not allow the earth to 

recuperate and it reached a level of saturation that flooded many parts of the beach, 

together with the Station itself.  

Although the leatherback turtles choose the rainy season for their activities

ority preferred to nest during a cloudy night (38.32%), then with few clouds

Measurements of the water table in sector 0 (Lagoon) 

Amount of precipitation during the night and day of season 2014.
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ajority of precipitation was collected during night hours, but at the end of June 

, the amounts collected 

 it rained more 

The constant downpour of rain did not allow the earth to 

recuperate and it reached a level of saturation that flooded many parts of the beach, 

Although the leatherback turtles choose the rainy season for their activities in Costa Rica, the 

then with few clouds (28.66%) 

during the night and day of season 2014. 



 

 

followed by a clear sky (25

turtle activity was observed during a storm due to the fact that the Sta

permit patrols during these conditions

that was on the track count the next morning

whether the storm had passed when this event occurred.

 

 

  

 

 

 

 

 

 

Precipitation, the water table and temperature are all conditions that can affect the 

days a nest incubates. The average incubation time on this beach was 62 days, with 

nests hatching at a minimum of 56 days and a maximum of 78 days. The majority 

completed an incubation time of between 58 and 66 days.

 

With the water table level and precipitation measurements elevated, the 

has a tendency to reach lower values, causing incubation duration to rise. Figure 39 

represents incubation times during the period of the rainy season.

Fig. 20: Percentage of layings and the weather when they occurred

(25.23%). Only a small percent emerged while raining (7.79%). No 

turtle activity was observed during a storm due to the fact that the Sta

permit patrols during these conditions (Fig.38). Only one nest was collect

n the track count the next morning, on the 23rd June. However it is not known 

whether the storm had passed when this event occurred. 

the water table and temperature are all conditions that can affect the 

days a nest incubates. The average incubation time on this beach was 62 days, with 

nests hatching at a minimum of 56 days and a maximum of 78 days. The majority 

an incubation time of between 58 and 66 days.  

Table 7: Days of incubation 

Days of incubation 

Min 56 

Max 78 

Average 62 

Standard Deviation ±4 

With the water table level and precipitation measurements elevated, the 

has a tendency to reach lower values, causing incubation duration to rise. Figure 39 

represents incubation times during the period of the rainy season. During days with 

Percentage of layings and the weather when they occurred
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Only a small percent emerged while raining (7.79%). No 

turtle activity was observed during a storm due to the fact that the Station’s protocol does not 

Only one nest was collected after a storm, and 

June. However it is not known 

the water table and temperature are all conditions that can affect the 

days a nest incubates. The average incubation time on this beach was 62 days, with 

nests hatching at a minimum of 56 days and a maximum of 78 days. The majority 

With the water table level and precipitation measurements elevated, the temperature 

has a tendency to reach lower values, causing incubation duration to rise. Figure 39 

During days with 

Percentage of layings and the weather when they occurred 



 

 

heavy rain, no nests hatched before 60 days of incubation. There are also n

hatching around the 70 day mark with a maximum of 78 days.

 

3.5.4 Neonates (Hatchlings)

Table 8: Neonates live

  

Track Count

(5:00 - 8:59)

Neonate 

Census                                

(9:00 

Patrol                                     

(20:00 

04:59)                  

Excavations

Total Live + Tracks

Total Dead

Fig. 21

, no nests hatched before 60 days of incubation. There are also n

hatching around the 70 day mark with a maximum of 78 days.  

tes (Hatchlings) 

ive, tracks, dead, found at different times of the day and night

  Hatchery Beach TOTAL 

Track Count                                                

8:59) 

Live 204 64 268 

Tracks 0  29 29 

Dead  0 7 7 

Neonate 

Census                                

- 

Live 1051 265 1316 

Tracks  0 39 39 

Dead 5 17 22 

Patrol                                     

(20:00 - 

04:59)                  

Live 2002 258 2260 

Tracks  0 157 157 

Dead 1 16 17 

Excavations 

Live 121 70 191 

Tracks  0 0  0 

Dead 422 116 538 

ve + Tracks 3378 882 4260 

Total Dead 428 156 588 

21: Total precipitation and days of incubation 
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, no nests hatched before 60 days of incubation. There are also nests 

times of the day and night 
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From 4848 neonates that emerged from all nests, 588 died outside the nest, and 

4260 neonates managed to enter the sea. From these 4260, 3764 were observed 

entering the sea and the rest were counted as tracks of hatchlings entering the sea. 

Every track corresponds to a hatchling. Many times they could not stand the heat of 

the sand and were found dead on the way to the sea.  

 

Although the majority of hatchings occurred during the night and were encountered 

during night patrol, as would be expected since the sand is cooler at these times 

and not many predators are around, the census that was carried out during the day 

turned out to be quite important as well. A total of 1316 hatchlings emerged during 

the day (Table 16). This occurrence seems to happen when it is raining or when the 

temperature of the sand falls. This change in temperature gives the signal to 

hatchlings that it is safe to emerge. In some incidences neonates would emerge to 

the surface of the nest and while on their mission to the sea they would die in the 

middle of the beach due to the strong sun and consequently from dehydration. As 

this seems to have become a common occurrence, carrying out a daily census has 

proven to be very important. This helps identify nests that are just about to hatch 

and gives us the opportunity to collect any individual just emerging from the nest, in 

order to bring them to the Station. There they are placed in a dark box (so they don’t 

move) with moist sand, until nightfall when they are released on the beach following 

the process described in section 2.7.4. 

 

Tracks of hatchlings are counted when possible, but sometimes this proved 

impossible to do with great accuracy as the tide had risen or it had rained, in which 

case the tracks were erased. 
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Table 9: % of live hatchlings and tracks and % of dead hatchlings, found by month 

NEONATES May June July 

Total 

Live + Tracks 
4.69% 85.21% 10.11% 

Total Dead 1.85% 33.05% 65.09% 

 

 

The majority of neonates leaving the nest occurred in June (85.21%), the majority of 

dead hatchlings occurred in July (65.09%). During the flooding in July, many were 

drowned within the nests, before being able to reach the surface, and this was one 

the reasons why the amount emerging was so low this season. 
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2. RECOMMENDATIONS AND CONCLUSION 

 

Recommendations for the 2015 nesting season of Dermochelys coriácea: 

• Build a hatchery with better protection to prevent the entrance of crabs and 

insects. 

 

• Improve the process of camouflage of the nests on the beach to be able to leave 

more nests in situ. 

 

• Obtain a scanner and PIT tags, to identify turtles tagged by other projects using 

this method, on the Mondonguillo beach, without classifying them as new 

individuals, raising the level of research this way, as these are tags that are a lot 

more efficient than the metal tags used, which corrode and fall off after a certain 

amount of years.  

 

• Collect sand samples from inside nests and from areas without nests (as a control), 

every week, to evaluate the humidity of the sand which might be affecting the 

hatching success rate of the Dc turtles.  

 

• Complete more beach profiles during the day. This information can help us identify 

the parts of the beach that suffer most from erosion, helping us make better 

decisions as far as nest management is concerned.  

 

• Use a GPS or develop a method which is more efficient to locate relocated nest on 

the beach. 

 

• The use of temperature sensors should be used in different parts of the hatchery 

and the beach as well in order to compare findings which could affect the nests. 
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• Develop a better database to store data in order to help with research and to 

compare and share data with other projects. 

 

• Practice more methods of standardization to produce comparable data with 

other projects. 

 

• Keep improving training for all volunteers that visit the project and accept 

them for longer periods of time in order for them to become better acquainted 

with the project and able to help carrying out a different number of tasks. 

 

• Continue the recycling programme started in 2012 with more participation 

from visiting people and of the people living within the project. 

 

• Establish an education programme for visitors of the project and most 

importantly for the local schools, to be able to get them interested in the 

protection of endangered species and ultimately in protection of the 

environment.  

 

• Follow recommendations carried out during previous seasons. 

 

 


