COROZALITO REPORT 2015
Sea Turtle Conservation and Research in Corozalito
During the 2015 Nesting Season
By Maddie Beange and Randall Arauz
PRETOMA monitored Corozalito from July to December 2015 to record sea turtle nesting
activity and protect eggs from poaching and depredation. A total of 3244 olive ridley nesting
events was recorded. There were clear peaks in activity early each month between, with the
November peak of 321 nesting events in 4 nights classifying as a small arribada. Finally, 2
hawksbill and 5 green turtle nesting events were observed.
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1.1 Introduction
PRETOMA has been monitoring the sea turtle nesting activity at Corozalito since
2008. The beach is located on the southern Pacific coast of Costa Rica’s Nicoya
Peninsula, between Camaronal and Bejuco. Corozalito is a small beach, at only 800
meters long, with a rocky outcrop at each end and an estuary in the south. Behind
the estuary and beach are delicate mangrove and wetland ecosystems.
Although Corozalito is the smallest of the four beaches monitored by PRETOMA in
the area, it has the highest level of nesting activity. The principal species of sea turtle
that nests at Corozalito is the olive ridley (Lepidochelys olivacea), accounting for
over 99% of the individuals encountered. Leatherback (Dermochelys coriacea),
green (Chelonia mydas), and hawksbill (Eretmochelys imbricate) sea turtles have
also been recorded nesting at the beach. All four of these sea turtles are listed on
IUCN’s Red List of Threatened Species.
Corozalito is a remarkable beach due to both the high level of solitary olive ridley
nesting, and the unique annual arribada events. An arribada nesting event is defined
by a massive number of individuals nesting in synchrony, and only happens on a few
beaches in the world. This nesting strategy is only utilized by the two ridley species
of sea turtles.
The nesting sea turtle population at Corozalito faces several threats. The most
obvious threat is egg loss due to human poaching and animal predation. Lowincome locals take eggs to sell at bars, where it is popular in Costa Rica to
accompany a shot of alcohol with a raw turtle egg. Resident egg-eating animals
include dogs, raccoons, skunks, hermit crabs, and coatis. A second, equally
important threat is habitat destruction due to development and tourism. Light from
future hotel development behind the beach could deter sea turtles from nesting, and
disorient hatchlings in the process of finding the ocean. Similarly, improper use of
light by tour groups could have a negative affect on nesting behavior. Tour groups
from nearby Samara and Carrillo visit Corozalito at night. When these groups aren’t
managed properly they startle nesting turtles.
PRETOMA’s primary objective at the Corozalito monitoring project is to create a
valid record of the beach’s nesting population. This information is essential for
working with local government and stakeholders to protect Corozalito’s delicate
ecosystems that serve as habitats to not only sea turtles, but also a variety of other
wildlife. The second objective is to mitigate poaching and depredation through
nightly beach patrols and collaboration with the local police and coast guard.
PRETOMA’s final objective is to work with the local community to find a balance
between the priorities of conservation and local community needs.
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1.2 Methods
In the beginning of the season project participants measured out sixty sectors of 12.5 m along the
beach and marked them with paint on palm trees or posts. Three Onset HOBO data loggers were
buried at nest depth, approximately 30 cm below sand surface level, and programmed to record
temperature every hour for the duration of the season. They were placed in a line along the beach’s
cross-section, under varying amounts of shade from vegetation.
One or two 4-hour patrols were conducted each night, depending on the number of participants at
the project. For each track encountered, the species of turtle was identified, and the following
variables were recorded: date, hour, nesting event category, sector, and zone. In addition, when
nesting turtles were encountered their curved carapace length and width were measured, and
flippers were checked for tags. Finally, turtles were tagged on the scale of each front flipper with
inconel metal tags. Due to budgeting only two to four turtles could be tagged per night.
Daily morning surveys were conducted to record tracks from turtles that came up after night patrols,
and to check whether nests laid the previous night were destroyed by poaching or depredation.
When nests were destroyed, their recorded nesting event category was changed accordingly.
A nesting event was defined as an occasion in which a sea turtle emerged onto the beach and was
categorized as one of the following.
1.

2.

Successful: the sea turtle laid a clutch of eggs.
a. Protected in situ: the nest was left unharmed, where it was laid.
b. Poached: humans took the eggs from the nest.
c. Depredated: animals ate eggs from the nest.
Unsuccessful: the sea turtle did not lay a clutch of eggs.
a. False crawl: the turtle emerged from the ocean, walked up the beach, and returned
to the ocean.
b. Aborted nest: the turtle began the process of laying a nest, clearing a nest bed or
digging an egg chamber, but stopped and returned to the ocean before laying eggs.

Night patrol surveys switched to arribada protocol if there were more than 50 turtles nesting on the
beach in synchrony. The instantaneous count method described in Valverde et al 1999 was used for
the arribada protocol. The number of females laying eggs was counted in each sub-sector every 2
hours. An estimate for the total number of turtles that nested during the arribada was calculated by
using the following equation:
M=

nH
ht

Where M is the estimated number of females that nested, n is the number of egg-laying females
counted, H is the total survey period, h is the average time females take to lay eggs, and t is the
number of sampling times. An arribada event was defined as a night with over 100 nesting events,
and included surrounding nights that had higher than usual nesting.
When possible, two nests per night were located and marked through triangulation after the turtle
finished laying. For identification two pieces of sterilized flagging tape were inserted in the nest: one
below the eggs and one on top. After 45 days of incubation nests were monitored for indication of
hatching. Once the nests had hatched, or had passed 60 days, the nests were excavated. Total count
was taken of the following: live hatchlings, dead hatchings, empty shells, and un-hatched shells.
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1.3 Results
1.3.1 Olive Ridley Nesting Activity
Corozalito was monitored for 166 days, from July 1st to December 14th, 2015.
Nesting was relatively low in July (Figure 1). The beginnings of the months of
August to December were characterized by peak nesting activity. These peaks grew
each month until November, and then decreased in December.

Figure 1. Temporal distribution of olive ridley nesting events recorded during Corozalito’s
2015 monitoring season. Peak weeks of nesting highlighted in gray. Circles above represent
full (white), first quarter (white|black), new (black), and third quarter (black|white).

A total of 3244 olive ridley nesting events were recorded during night patrols and
morning censuses (Table 1). The solitary nesting was higher in 2015 than any other
year monitored at Corozalito. On the other hand, the total number of nesting events
was exponentially lower than that of 2014. The disparity between these two trends
is due to lower arribada nesting compared to that seen in the past four years.
This season’s lack of large arribadas contrasts drastically to 2014’s four masssynchronous events, two of which were the largest ever recorded at Corozalito
(Table 1). However, there were 108 nesting events recorded on the night of
November 7th, and each of the three surrounding nights had over 65 nesting events
(Figure 1). Therefore, the nesting from November 5th to 8th was categorized as an
arribada event of 321 activities, which comprises 10% of the entire season’s nesting
activity. The small 2015 arribada event is similar to those observed in 2008 and
2010.
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Annual Nesting
Total
Solitary Arribada

Individual Arribada Events
Start Date
Nights
Size
Method

Season

Monitoring
Duration

2015

166

3244

2923

321

05/11/15

4

2014

132

25286

1918

23368

15/11/14
18/10/14

321

EC

3

3300

AP

5

12900

AP

18/09/14

7

6900

AP

18/08/14

3

268

EC

2013

169

3072

1772

1300

29/11/13

3

1300

AP

2012

158

3588

1588

2000

10/11/12

2

2000

E

2011

161

7512

1512

6000

05/01/12

1

1000

A

24/09/11

2

5000

E

30/10/10

2

120

EC

-

-

-

-

Late Nov

3

2000

A

25/09/08

2

300

EC

2010

167

1880

1760

120

2009

200

1782

1782

0

2008

90

3417

1117

2300

2007
0
5000
January
2
5000
A
Table 1. Solitay and arribada olive ridley nesting events recorded at Corozalito since 2008. Arribada
events are listed individually on the blue side of the table, specifying the method used to reach the
size estimates: Event Count (EC), Arribada Protocol (AP), Estimate (E) or Anectotal (A).

1.3.2 Olive Ridley Nest Success
Although the majority of the 2881 nests laid during the season were left
undisturbed, 17% were destroyed due to poaching and depredation within a day of
being laid (Table 2). Poaching has decreased gradually from 2008-2014 and
remained at a low of 5% for the last two years. The level of depredation appears to
have fluctuated between years, with the 2015 level being twice that of 2014.
Year

Nests

Protected

Poached

Depredated

2015

2881

83%

5%

12%

2014

1687

90%

4%

6%

2013

1577

63%

9%

28%

2012

1282

68%

11%

21%

2011

1264

79%

9%

12%

2010

1544

85%

6%

9%

2009
1512
70%
10%
20%
2008
1366
68%
25%
7%
Table 2. Fate of olive ridley nests within a day of being laid since 2008,
not including nests from the 2011-2014 arribada events

A total of 101 solitary olive ridley nests were triangulated to investigate egg
development, hatching success and late-stage nest depredation. Twenty-three of
these nests were poached or depredated within a day of triangulation, and another
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10 were depredated when hatching. Forty-two nests weren’t found. Based on
observation, these nests were likely lost due to depredation, poaching, inundation,
or faulty triangulation. In addition, many nests were observed being dug up by later
nesting turtles due to the high nest density at Corozalito.
The remaining 26 of the 101 triangulated nests were excavated. Only 13 of these
excavated nests were found intact, with less than 10 extra or missing eggs. The
beach’s overall hatching success appeared to be low; however, the small sample size
of successfully excavated nests didn’t allow for an accurate estimate. The 13 intact
nests had an average success rate of 32%, with only 4 nests of over 70% hatched. In
addition, the 13 nests that had been disturbed were found to contain mostly unhatched eggs that had halted in development at various stages.
Excavation data from 2014 found much better rates of nest development, with all 14
intact nests having success rates over 70%. Also, in previous years mass hatchling
emergence has been observed 6 weeks after arribadas or peak nesting, whereas this
year very little hatchling activity was observed.

1.3.3 Olive Ridley Tagging Study Results
In 2015 twice as many olive ridleys were tagged at Corozalito as the previous
season, which resulted in 3 times more recaptured later in the season (437 and 43
turtles respectively). Forty-one of these turtles re-nested once, and one re-nested
twice. In addition, three were seen re-nesting at San Miguel and Caletas.
Ten turtles were recaptured that had been tagged in previous seasons at Corozalito,
with seven from 2014 and three from 2012. Two of these were seen nesting twice in
2015 as well. Finally, 10 turtles were encountered that had been tagged at
Camaronal, San Miguel, and Caletas during the 2015 season (Figure 2).

Figure 2. Tagging location of olive ridleys recaptured at Corozalito in 2015.
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The average internesting period was 20 days from the 62 recapture events of turtles
that nested twice in 2015. The intervals varied between 13 and 37 days, with the
distribution being focused between 16 and 19 days (Figure 3).

Figure 3. Internesting period distribution of olive ridleys
recaptured at Corozalito during the 2015 nesting season.

1.3.4 Hawksbill and Green Sea Turtle Nesting Events
Two individual hawksbills nested at the beginning of the season. These were
extraordinary events, as hawksbills have never been encountered nesting at
Corozalito by PRETOMA. The first hawksbill nested on the night of July 6th, laying
131 eggs. Her carapace measured 75 cm in length and 60 cm in width. Her flippers
didn’t indicate evidence of previous tags. The second hawksbill nested on July 19th,
laying 107 eggs. Her carapace was the same width, but about 8 cm shorter. She had
been tagged in Camaronal, but we haven’t been able to get any information of dates.
The hatching success of the relocated nest was 55%, with the majority of the unhatched eggs showing various stages of development.
Five green turtle nesting events were recorded at Corozalito during the 2015
nesting season (Table 3). Although three of these events resulted in successful
nesting, the nests weren’t found for triangulation. In January and February, after
PRETOMA had finished monitoring the beach, locals reported a high incidence of
green nesting events.
Year

Study Duration

Total Events

Successful

Unsuccessful

2015
July 1 – Dec 14
5
3
2
2014
Aug 3 – Dec 13
11
5
6
2013
Jun 27 – Dec 13
5
4
1
2012
Jun 28 – Dec 3
6
2
4
2011
Jun 27 – Dec 5
12
5
7
2010
July 1 – Dec 15
10
7
3
2009
July 15 – Dec 15
11
6
3
2008
Aug 13 –Nov 11
3
2
1
Table 3. Green nesting events recorded during the monitoring seasons since 2008.
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1.3.5 Physical Data
One of the most extreme El Niño events in recorded history occurred in 2015,
resulting in 45% less precipitation than the annual average throughout the northern
pacific coast of Costa Rica (IMN 2015). Peak months of rainfall were October and
November, coinciding with the peak months of nesting activity.
Sand temperatures were higher and much more varied in the area of the beach
exposed to sun compared to those in the vegetation (Figure 4). The average
temperature of the un-shaded area was 31.3°C. Although the average was below the
fatal threshold of 35°C, temperatures reached 39°C and 17% of the recorded hours
logged over 33°C. The average temperature of the shaded area was 28.8°C, and
levels never increased over 31°C.

Figure 4. Corozalito sand temperatures at nest depth in an area exposed to sunlight
(blue) and an area that receives shading from vegetation (green). Upper and lower fatal
temperatures represented by red lines.

1.4 Discussion
The 2015 olive ridley nesting activity at Corozalito differed remarkably from that of
the 2014 season (Table 1). While solitary nesting increased by a third, arribada
activity decreased from a record-breaking high in 2014 to the lowest seen since
2010. This fluctuation in arribada nesting has been observed in the past. For
instance, after locals reported massive arribada events in 2007 and 2008, there was
nearly no arribada nesting in the following two years.
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As most olive ridleys nest annually, it is surprising that arribada nesting numbers
change so drastically from year-to-year. This season’s increase in solitary nesting
could indicate that the turtles participating in arribadas are switching to solitary
nesting between seasons. On the other hand, Corozalito arribada nesters could be
migrating to other arribada beaches such as Ostional, where high arribada numbers
were reported this season. PRETOMA hopes that continued monitoring and
increased collaboration with other projects on the southern Nicoya peninsula will
shed light on olive ridley nesting dynamics.
Although there was only one small arribada in the beginning of November, it is
interesting that a significant peak of nesting was observed at the beginning of each
month (Figure 1). Although these peaks do not have the “en-mass” characteristic
required to classify as arribadas, they appear to have the synchronous aspect.
Perhaps these two types of nesting are related in environmental or physiological
stimuli and mechanisms.
When reviewing both types nesting event numbers recorded over the years, it is
important to consider that variation could partially be due to changes in the
monitoring methods. For instance, if morning censuses are neglected, nesting events
will be missed and there will appear to be a lower level of solitary nesting. Also,
arribada survey and estimation protocols have changed over the years, and
anecdotal methods are less reliable than the more recently developed arribada
protocol.
It is promising to see that poaching has remained below 10% for the last two
seasons (Table 2). This accomplishment is thanks to the combined efforts of
patrolling the beach at night by the PRETOMA research team, local community
volunteers, and local police force. Unfortunately, poaching is reported to increase
after the PRETOMA project closes in December. This issue will be addressed next
season, thanks to increased funds donated by Riester to extend monitoring to the
end of February.
The portion of nests depredated with a day of being laid doubled from 6% to 12%
between the last two seasons (Table 2). The increase is most likely due to the 2014
research team’s failure to identify depredated nests on morning census. This year
an additional cause of nest destruction was evaluated: the depredation of nests in
late incubation or hatching stages. Not only did late-stage depredation occur to 10%
of the triangulated nests, but it probably also accounts for a significant amount of
the 42% lost triangulated nests. Therefore, late-stage depredation appears to be a
greater cause of nest loss than early-stage depredation, and overall many more
nests are being destroyed by depredation than previously estimated.
Decreased egg development was another factor that contributed to the low hatching
success rate observed in 2015. This appeared to be due two factors. First, sand
temperatures below the vegetation zone, where the majority of olive ridleys nest,
were frequently near or above fatal incubation temperatures (Figure 4). Second, the
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small beach was so full of nests that one could dig in any random location and
encounter eggs. These are both old nests from the massive 2014 arribadas, and also
new nests from the high level of 2015 solitary nesting. High nest density could cause
bacterial contamination, which would inhibit egg development.
Of the 437 newly tagged turtles, 10% were recaptured at Corozalito. This is a good
rate considering the many factors that could cause turtles to not be recaptured.
First, 55% of the recorded nesting events were encountered after the turtles had left
the beach. Second, some turtles were likely tagged while nesting for the second time
this season, in which case they wouldn’t return until at least the following year.
Third, they could have migrated to other beaches, as demonstrated by the three
recaptured at other PRETOMA projects. Finally, some of the tags could have fallen
off, especially if they were not applied properly.
An interesting result from the 2015 tagging study was the decrease in the number of
turtles encountered that had been tagged at other nesting beaches, despite there
being an overall increase of recaptures (Figure 2). This trend could indicate that
ridleys migrate further to re-nest when participating in arribadas.
Although there is a low level of green and hawksbill sea turtle nesting at Corozalito,
these events are significant because the population of these species is classified as
endangered and critically endangered, respectively, on the IUCN red list (Table 3).
Unfortunately the nesting season of these species differ from that of the olive ridley.
The peak of the green season is January/February and of Hawksbills is April to June.
Therefore there could be more nesting of these species that goes unrecorded.
Extending the next monitoring season will provide an excellent opportunity to
improve records of green sea turtle nesting.

1.5 Overview of Community Relations
A positive relationship with the community is essential for the success of the
Corozalito sea turtle conservation project. PRETOMA strives to communicate
effectively with the local community members, and engage them in conservation
efforts. Below is a summary of the efforts taken during the 2015 season.
•
•

•
•

Station house located in town to maximize interaction between the research
team and community members.
Beginning of season meeting.
o Discussed project plans.
o Asked for feedback of what the community would like to be
accomplished.
o Police attended and confirmed plans to visit the beach on weekends.
Two locals from the previous season re-hired to do night patrols.
English lessons at local elementary school 2 days/week throughout season.
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•
•

•
•

English lessons with a small group of adults.
Community organized night watches on Friday and Saturday nights with the
aim of deterring poaching. We coordinated with them to ensure turtlefriendly practices were implemented, such as use of red light. Attendance
diminished in last couple months of project.
Produced a turtle tour guide for the locals that managed the tour groups from
Carrillo and Samara visiting to visit the beach at night.
End of season meeting: presentation planned for May 2016 to present results
and discuss plans for the next season.
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Thank you Riester for the funding that made the 2015
Corozalito PRETOMA beach monitoring project possible.

Maddie Beange presenting Corozalito results at the 2015 International Sea Turtle
Symposium in Peru

