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INTRODUCTION 

The four species of marine turtles which nest on the Pacific coast of Costa Rica are all listed 
on The World Conservation Union (IUC) Red List as either endangered or critically 
endangered. The Olive ridley (Lepidochelys olivacea) is classified as vulnerable, the green 
turtle (Chelonia mydas) is listed as endangered and the hawksbill (Eretmochelys imbricata) 
and the leatherback (Dermochelys coriacea) are both listed as critically endangered.   

The rapid decline in the populations worldwide of all species of marine turtles is due to a 
number of factors: The consumption of turtle eggs and meat, the collection of turtle shells, 
(typically the Hawksbill), and the use of turtle fat for commercial and domestic use, the 
deterioration of nesting beaches due to coastal development, destruction of foraging and 
feeding grounds and the contamination of nesting beaches and oceans. However the 
greatest threat towards not only marine turtles but the whole marine flora and fauna is 
industrial fishing. Long liners and shrimp trawlers cause the death of hundreds of thousands 
of marine turtles annually along with high mortality rates of sharks, seabirds, fish and ….. 

The populations of the Leatherback turtle worldwide have declined 90%, the largest decline 
having occurred in populations of the tropical eastern Pacific mainly due to the mortality 
through excessive pelagic long lining.  

In Costa Rica, Las Baulas National Marine Park in was created to protect the most important 
nesting beach for the eastern Pacific Leatherback .During the nesting season of 1988-1989, 
1367 leatherbacks were recorded nesting on Playa Grande, (spotila et al.,2000). However in 
recent years the number of nesting turtles has decreased dramatically, during 2004-2005 
only 52 individual leatherbacks were recorded nesting on the beach, (R. Piedra, comunic. 
Pers. 2005). The current situation for the Eastern Pacific Leatherback is so critical now that 
the protection of every nest is of the upmost importance in order to try and increase their 
populations. 

The hawksbill turtle is also in grave danger of extinction, the current population in the 
eastern Pacific if considered to be a trace of the population that may have existed for 
decades. The main cause for their reduction in population is due to the illegal trafficking of 
their shells which are then used to make craft, (Spotila, 2004).In Costa Rica there are no 
principal nesting beaches however there are many reports of sporadic nesting events along 
the Pacific Coast. There has been a recent discovery of a nesting beach in El Salvador and 
there have also been increasing reports of sightings at sea enhancing the need for 
increased conservation of this species. 

The Green sea turtle of the Pacific has also suffered heavy declines in population. The 
principal nesting sites for this species are found in Mexico; however sporadic nesting events 
have been recorded throughout the whole of Central America. The population on the 
principal nesting beach of Michoacan in Mexico has declined from an estimated 250,000 
thirty years ago to a total of just 850 in 2004, (Spotila, 2004). The demise in Green turtle 
populations of the Pacific have been caused by shrimp trawlers and gill netters in Coastal 
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waters, (Cornelius 1986; Western Pacific Fisheries Management Council 2009), as well as 
culinary traditions of the coastal inhabitants of Mexico. 

The olive ridley is the most abundant of all marine turtles in Costa Rica and in the world. The 
olive ridley together with the Kemp ridley (Lepidochelys kempii), are the only two turtle 
species that nest in phenomena’s known as arribadas, a synchronized mass nesting event. 
This phenomenon occurs in eight different beaches globally with 2 of these being in Costa 
Rica at Ostional and Nancite, (Cornelius 1986).  

The olive ridleys also nest in solitary form on many beaches along the whole Pacific coast of 
Central America. These beaches have the same importance as arribadas beaches as they 
generally have a higher hatch success rate than arribadas beaches due to the large 
numbers of turtles nesting at the same time. It is thought that due to this aspect solitary 
nesting beaches have a fundamental part to play in maintaining the population of olive ridley 
turtles in the Pacific, (Castro, 1986). 

A major threat to the population of olive ridleys in Costa Rica is the consumption of eggs 
which traditionally are said to be an aphrodisiac; this problem is heightened in Costa Rica as 
most of the solitary nesting beaches for the olive ridley turtle have no form of official 
protection which amounts to every successfully laid nest being taken by poachers, (Arauz, 
2002). 

Many existing marine turtle conservation programs in Costa Rica have implemented the use 
of Project hatcheries, hatcheries are closed areas located at the top of the beach where nest 
are taken from the beach and reburied in the hatchery for greater protection. On nesting 
beaches where there are high levels of poaching, predation by animals or heavy beach 
erosion hatcheries are a vital conservation tool to ensure the highest possible hatch success 
rate. However the use of hatcheries has always been a controversial issue as it ignores the 
fact of human intervention on the process of” imprinting” of the hatchlings, this process of 
imprinting is how the newly hatched sea turtles find their way back to their natal beach once 
they have reached adulthood. Another factor against the use of hatcheries is the importance 
of temperature of each nest as this determines the sex ratio of the hatchlings, the use of 
hatcheries is thought to increase nest temperatures thereby producing more females than 
males. For these reasons when using hatcheries it is very important to carefully monitor 
temperatures and to reduce wherever possible the amount of human intervention. 

Since 1996 PRETOMA initiated the first marine turtle monitoring and restoration project in 
Punta Banco, on the southern coast of the Pacific coast of Costa Rica, along with Punta 
Banco Pretoma now protects three other nesting beaches all located on the southern end of 
the Nicoya Peninsula: San Miguel, Corozalito and National wildlife refuge Caletas-Ario. It is 
precisely in this area where Pretoma has ambitious plans to protected 6 nesting beaches 
along a 30km stretch of coastline, called PLANS, Nesting beaches of the southern Nicoya 
peninsula. 

Our overall objective at all of our nesting beaches is to protect successfully laid nests from 
poachers and increase the production of hatchlings, protecting both nests moved to 
hatcheries and those protected in situ on the beach. We also aim to continue to work closely 
with and encourage the active participation of coastal communities in the protection and 
conservation of marine turtles.  
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The following document is a report of the work carried out during the nesting season of 
2010-2011, it includes information on the nesting success at each of PRETOMA’s projects 
for all recorded species and the results from our project hatcheries. 

 

Project sites 

 

Punta Banco 

Punta Banco is a small remote town of approximately 
200 inhabitants, located                                                                          
in the southern Pacific coast of Costa Rica                                             
65 km south of Golfito (figure 1.) Punta Banco     has 
two small supermarkets and two small restaurants 
known locally as sodas. The town has portable water, 
electricity there is also a small airstrip north of the town 
next to the hotel Tiskita.  

The most common marine turtle that nests in Punta 
Banco is the olive ridley; however there are also 
records of the occasional nesting event of the Green 
and Hawksbill turtles.  

The 4km stretch of black sand beach (Photo 
1) where monitoring activities take place in 
front of the town is bordered to the north by 
a large rock outcrop called “Punta Banco” 
(after which the beach and local town are 
named). The southern border is marked by 
a shift in beach substrate composition from 
sand to rocks as well as a small rock point 
that becomes submerged during high tides. 

 

The northern most kilometre of the beach has a steep  
slope and is literally the only section that has a significantly 
 large Build-up of sand. The middle sections ofthe beach is 
 relatively flat, with rocks often lying just below the sand’s surface. Like the northern section, 
the southernmost sections are also fairly steep; however the build-up of sand is not as 
evident. As typically occurs along the Pacific coast of Central America, tide changes are 
dramatic and very noticeable, this phenomenon is amplified at Punta Banco. The highest 
tides often reach past the berm and penetrate well inland, leading to a severe amount of 
erosion along the entire shoreline, where palm and beach almond trees lay strewn as 
evidence. Numerous rocky tide pools form just offshore during low tides. 
 
Punta Banco is surrounded by virgin rainforest, including a 500+ acre wildlife reserve to the 
east and the Guaymi Indigenous Reserve to the south. Squirrel, howler and white faced 
monkeys, as well as Scarlet Macaws, toucans, iguanas and various species of snakes are 
commonly found within the area. 

Figure	  1.	  Location	  of	  Punta	  Banco,	  Costa	  Rica	  

Figure	  2.	  Nesting	  beach,	  Punta	  

Banco,	  Costa	  Rica.	  
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San Miguel   
San Miguel is a small coastal community  
of approximately 150 inhabitants located 
15kms south of Corozalito, (figure 5.).  
Located within the community there is a  
small supermarket and various open air 
restaurants. There is electricity, portable  
water, public telephones and Wi-Fi internet. 
 Many of the existing houses in San Miguel  
are vacation homes and for the majority of  
the year are disused. 
 
The nesting beach at San Miguel is a dark 
sanded  2.5 kms beach with a rocky outcrop, 
(Bejuco point), to the north of the beach and a large  
estuary to the south with a diverse mangrove swamp  
where it is possible to observe an abundance of wildlife. 
 Unfortunately this area of mangrove has been deteriorating 
 through rice farming. 
 
San Miguel beach is relatively flat, tidal  
flows are large on this beach with low 
tides exposing areas exceeding 200 
meters.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure	  4,	  Location	  of	  San	  Miguel,	  

Guanacaste,	  Costa	  Rica	  

Figure	  5,	  nesting	  beach	  at	  San	  Miguel,	  Costa	  Rica	  
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Corozalito 
 
Corozalito beach is situated in the southern  
region of the Nicoya peninsula, 13km south  
west of Carrillo, between the beaches of Bejuco 
 and Camaronal, (Figure 3). 
 
The small town of Corozalito is located 4km 
from the beach. There are two entrances to the 
beach one to the northern end and one to the 
south. The town has portable water, electricity 
and public telephones. 
 
The most common of all the turtle species that 
nests at Corozalito is the olive ridleys which 
arrive in thousands to nest at the beach. There 
have also been greens, hawksbills and 
Leatherbacks recorded nesting sporadically at 
 this beach. It is also common to find raccoons, 
 skunks, wild dogs and other small mammals on 
 the beach searching for turtle eggs.  
 
The nesting beach is small, measuring just 800m, with rocky outcrops at both ends. 
As with all beaches on the Pacific coast tidal flows here are large, with high tides 
reaching the line of vegetation on the beach. Behind the nesting beach there is a 
large wetland that has been deteriorating rapidly over the last few years due to 
development. During the 2009 nesting season large parts of the wetlands were filled. 
 
The southern end of the beach is characterised by an estuary with small areas of 
mangrove forest, which is also being destroyed through farming and development. 
However there does still exist an abundant array of resident and migratory birds, 
small mammals and numerous species of freshwater marine fauna. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure	  3,	  Location	  of	  Corozalito,	  
Guanacaste,	  Costa	  Rica.	  
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Wildlife refuge Caletas-Ario 
 
Playa Caletas is located 10 km south of 
San Miguel, on the southern tip of the 
Nicoya Peninsula, north western Pacific 
coast of Costa Rica (Figure 4). It is an 
uninhabited beach. The closest town is 
San Francisco de Coyote, approximately 
7 km to the North. The only 
access to the beach is via a road at the 
northernmost point of Playa Caletas. The 
road runs the length of the beach to the 
mouth of the River Bongo. Playa Caletas 
is actually made up of both the beaches  
Playa Caletas and Playa Pencal. Together 
 they form a five kilometer stretch of dark  
sand beach that lies between Punta Coyote, 
 a natural outcropping of rocks to the north,  
and the River Bongo to the south. 
 
Playa Caletas is a very steep sloping 
beach.The northern two km have many of 
the rocky formations known locally as 
“caletas,” for which the beach received its 
name (Photo 3). The high tide rarely 
reaches the vegetation line in this sector of 
the beach. The 3rd km of beach is also 

steep, but with a decreasing number of 
rocks. The 4th and 5th km are not as 
steep, and there is an absence of rocks. 
As the mouth of the Rio Bongo is 
approached, the slope gradually 
decreases. Drift wood accumulation 
also increases in this sector. 
 

The highest tides cause much of the 
beach to get washed over. However, 
the higher Sections, those typical in 
Km 1, 2 and 3 of the beach, are 

Figure	  6,	  location	  of	  wildlife	  refuge	  Caletas,	  
Guanacaste,	  Costa	  Rica	  

Figure	  7,	  Location	  of	  project	  camp	  and	  nesting	  beach,	  
Caletas,	  Costa	  Rica	  

maddiebeange
Sticky Note
what about the town where are the poachers come from?
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generally not inundated. A mangrove 
swamp exists around the mouth of 
the River bongo, and extensive 
wetlands exist in the northern sector 
behind Playa Caletas (Photo 4). The 
mangrove swamp has been 
deteriorated over the years but 
important strands of trees still exist. 
The wetlands however have suffered 
great alteration due to the use of the 
land for rice farming. In spite of this 
the mangroves have an abundance 

of wildlife including many species of birds, and small mammals inhabit these areas. 
Coyotes, skunks and raccoons are a few of the animals that have been reported to 
frequent the beach in search of turtle eggs and other food. Crocodiles inhabit the 
wetlands and estuary zones and have also been seen feeding in the mouth of the 
River Bongo and basking on the beach during the dry season. Pelagic sea snakes 
have also been spotted stranded on the beach. 
 
 
Costa de Oro 
Costa de oro beach is located on the 
southern Nicoya peninsula situated 
adjacent to San Miguel nesting beach, 
separated by the Jabilla estuary. Costa 
de oro has a small local community of 
approximately 200 inhabitants; it also 
has a large ex pat community that is 
growing yearly. There is electricity in the 
area but mains water supply inhabitants 
use wells for water use. There are no 
supermarkets or restaurants within the 
community. Many of the houses located 
along the beachfront are vacation homes and are 
inhabited for the majority of the year. 
 
The nesting beach is a flat sandy 6 km beach with estuaries and mangrove forests 
lying at both the southern and northern ends of the beach. The southern estuary of 
Coyote is home to a small sustainable artisanal fishing community, the estuary and 
mangrove area are to date in good condition whereas the northern Jabilla estuary 
has been deteriorating over the last few decades due to rice farming.  
These important ecosystems make it possible to see a variety of wildlife within the 
area.   
Tidal flows are large on this beach with low tides exposing areas exceeding 200 
meters. High tides can cover the entire beach and encroach into the vegetation. 
 
 
Need photos one of estuary and one of sunset or beach 
 
 

Figure	  4,	  Location	  of	  San	  Miguel,	  
Guanacaste,	  Costa	  Rica	  
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Background 
Punta Banco 
Punta Banco is the only nesting beach in the world that has been monitored 
consecutively for the past 14 nesting seasons. 
 
The first conservation efforts in Punta Banco started in 1996. During that year 
between the 18th September and 28th December 242 nesting events of sea turtles 
were recorded, 153 (63.22%) of these nests were successful nesting events and 
89(36.78%) were false crawls. Of the 153 nests 129 (84.31%) were relocated to one 
of the three project hatcheries the other 24(15.69%) were poached. 126(9767%) of 
the nests were Olive ridleys, two (1.55%) were from Hawksbills and one Green turtle 
(0.78%). In total during the 1996 turtle nesting season, 12,969 eggs were protected, 
of which 9,507 hatchlings were produced giving a hatch success rate of 73.31%. 
 
In 1997 between 15th August and 20th December, 183 nesting events were recorded. 
Of these 137(74.86%) resulted in successful nests and 46(25.14%) in false crawls. 
From all the successfully laid nests 104 were relocated to the project hatchery and 
33(24.09%) were poached. 101 of the protected nests were laid by Olive ridleys and 
three from Green turtles. In total during the nesting season of 1997 10347 eggs were 
protected which produced 4,982 hatchlings giving a hatch success rate of 48.18% 
 
In 1998 between 7th July and 1st December 116 nesting events were recorded. Of 
these 73(62.93%) resulted in successful nests and 43(37.07%) in false crawls. From 
all the successfully laid nests 51(69.86%) were relocated to the project hatchery and 
22(30.14%) were poached. 50 of the protected nests were laid by Olive ridleys and 
one from a Green turtle. In total during the nesting season of 1998 5,148 eggs were 
protected which produced 4,207 hatchlings giving a hatch success rate of 81.72% 
 
In 1999 between 1st July and 1st December 407 nesting events were recorded. Of 
these 233 (57.25%) resulted in successful nests and 174(42.75%) in false crawls. 
From the total number of events 402 corresponded to Olive Ridleys and 5 to Green 
turtles. From all successfully laid nests 103 (44.59%) were protected in the project 
hatcheries, (66 were placed in the beach hatchery, 37 in the foundation hatchery and 
53 were protected in situ on the beach), and 75(32.47%) were poached. The 66 
nests that were protected in the beach hatchery represented 6,896 eggs which 
produced 5,770 hatchlings giving a hatch success rate of 83.7%. From the 37 nests 
protected in the foundation hatchery complete data was only available for 29 of these 
nests. These 29 nests represented 2,783 eggs which produced 1,733 hatchlings 
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giving a hatch success rate of 62.3%. In total during the 1999 nesting season 95 
nests were protected resulting in 9,697 eggs which produced 7,503 hatchlings giving 
a total hatch success rate of 77.51%. 
 
In 2000 between 16th July and 20th December 288 nesting events were recorded, of 
which 203(70.49%) resulted in successful nests and 85 (29.51%) in false crawls. 
From the total number of events, 286(99.31%) corresponded to Olive ridleys and two 
corresponded to Green turtles. From all successfully laid nests 140(69.31%) were 
relocated to one of the project hatcheries, (66 nests were placed in the beach 
hatchery and 75 in the foundation hatchery and 40 were protected in situ on the 
beach), 22 (10.89%) nests were poached. Only one of the nesting events from the 
Green turtles resulted in successful nesting and was placed in the hatchery. The 66 
nests protected in the beach hatchery represented 7,039 eggs producing 5,800 
hatchlings giving a hatch success rate of 82.4%. In total, 75 olive ridley nests were 
protected in the Foundation Hatchery, representing 7,788 eggs. 66 of these nests 
represented 6,667 eggs, which produced 5,762 hatchlings for a hatching success of 
86.43%. In summary, 132 nests in hatcheries at Punta Banco represented 13,475 
eggs, which produced 11,562 hatchlings. 
 
In 2001, nesting activity was recorded 240 times in Punta Banco. 140 (58.33%) of 
these records resulted in successful nesting and 100 (41.67%) resulted in false 
crawls. 239 (99.58%) of these records belonged to olive ridley sea turtles and one 
(0.42%) to a Pacific green. 91 (65%) of the olive ridley nests were relocated into one 
of the two hatcheries, 14 (10%) were left in situ and 35 (25%) were poached. The 
single Pacific green event resulted in a false crawl. In total, 91 nests were protected 
in Punta Banco, representing 9,025 eggs, which produced 7362 hatchlings. 
 
In 2002, 212 nesting events were recorded. 142 (66.98%) resulted in successful 
nesting, while 70 (33.02%) resulted in false crawls. 209 (98.58%) of the events 
belong to olive ridley sea turtles, while three (1.42%) belonged to hawksbill sea       
turtles. 111 (78.17%) of the nests were relocated to one of three hatcheries, seven 
(4.93%) were left in situ and 24 (16.90%) were poached. 42 olive ridley and 1 
hawksbill nest were protected in the Beach Hatchery. The hatching success rate for 
39 olive ridley nests was 82.80%. 41 nests were protected in the Foundation 
Hatchery with a hatching success of 85.32%, for 36 nests. 27 olive ridley nests were 
protected in the Coast Guard Hatchery, with a hatching success rate of 75.21%. In 
total, 103 nests, 10,035 eggs were protected in all three hatcheries, which produced 
8,214 hatchlings. 
 
In 2003, 189 nesting events were recorded. 139 (73.54 %) resulted in successful 
nesting, while 50 (26.46 %) resulted in false crawls. 82 (58.99%) of the nests were 
relocated in the hatchery, 24 (17.27%) were left in situ and 33 (23.74%) were 
poached. 80 nests, incubated in the hatchery, represented 7,960 eggs, which 
produced 4,233 hatchlings with a hatching success rate of 53.18%. 
 
In 2004 between the 14th July and 15th December 200 nesting events were 
recorded. 103 (51.3%) resulted in successful nesting and 97 (48.5%) in false crawls. 
All registered nesting events were from Olive Ridley turtles. Of all successful nesting 
events 91(88.35%) were relocated to the project hatchery, 2 (1.94%) were protected 
in situ and 10 (9.71%) were poached. The 91 nests relocated to the hatchery 



13	  
	  

represented 8, 936 eggs producing 8,011 hatchlings giving a hatch success rate of 
89.65%   
 
In 2005 between 13th July and 20th December 232 nesting events were recorded. 
138 (59.48%) resulted in successful nesting and 94 (40.52%) in false crawls. All 
registered nesting events were from Olive Ridley turtles. Of all successful nesting 
events 109 (78.99%) were relocated to the project hatchery, 12 (8.69%) were 
protected in situ and 17 (12.32%) were poached. The 109 nests relocated to the 
hatchery represented 10, 428 eggs producing 8,822 hatchlings giving a hatch 
success rate of 84.60%. 
 
 In 2006 between 13th July and 15th December 402 nesting events were recorded. 
216 (53.73%) resulted in successful nesting and 186 (46.27%) %) in false crawls. Of 
all registered nesting events 381 (94.78%) were from Olive ridleys and 21 (5.22%) 
from Green turtles. .Of all successful nesting events 147 (68.06%) were relocated to 
the project hatchery, 30 (13.89%) were protected in situ and 35 (16.20%) were 
poached. The 147 nests relocated to the hatchery represented 13, 758 eggs 
producing 11,985 hatchlings giving a hatch success rate of 87.11%. 
 
In 2007 between 14th July and 11th December 375 nesting events were recorded. 
208 (55.47%) resulted in successful nesting and 167 (44.53%) in false crawls.  Of all 
registered nesting events 365 (97.3%) were from Olive ridleys and 10 (2.7%) from 
Green turtles. .Of all successful nesting events 156 (75%) were relocated to the 
project hatchery, 28 (13.46%) were protected in situ and 24 (11.54%) were poached. 
The 156 nests relocated to the hatchery represented 13, 453 eggs producing 10,975 
hatchlings giving a hatch success rate of 81.58%. 
 
In 2008 between 17th July and 15th December 342 nesting events were recorded. 
216 (63.15%) resulted in successful nesting and 126 (36.84%) %) in false crawls.   
Of all registered nesting events 335 (97.95%) were from Olive ridleys and 7 (2.05%) 
from Green turtles.Of all successful nesting events 107 (49.54%) were relocated to 
the project hatchery, 4 (1.85%) were protected in situ and 104 (48.15%) were 
poached. The 107 nests relocated to the hatchery represented 7, 476 eggs 
producing 6,460 hatchlings giving a hatch success rate of 86.41%. 
 
In 2009 between 15th July and 15th December 285 nesting events were recorded. 
174 (61%) resulted in successful nesting and 111(39%) resulted in unsuccessful 
nesting. 269 of these (94.39%) corresponded to Olive ridley turtles, 15 (5.26%) 
corresponded to Green turtles and 1(0.35%) was not identified. Of all the successful 
nesting events 126 (74.13%) were relocated to the project hatchery, 19 (10.91%) 
were protected in situ, 25(14.36%) were poached and 1(0.6%) was predated. The 
126 nests relocated to the project hatchery represented 8,215 eggs producing 7,248 
hatchlings giving a hatch success rate of 88.23%. 
 
 
In 2010 between 15th july and the 15th December 270 nesting events were recorded. 
Of these 245 (90.74%) corresponded to Olive ridley turtles (Lepidochelys olivácea), 23 
(8.52%) to Green turtles (Chelonia Mydas) and 2 (0.74%) to Leatherbacks 
(Dermochelys coriácea). Of all the 165 successful nesting events 113 (68.5%) were 
protected within the Project hatchery, 13 (7.87%) were protected in situ, and 39 
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(23.63%) were poached.  The 111olive ridley nests and two Green turtle nests 
protected in the Project hatchery represented 6,678 (6,524 from Olive ridley and 154 
from Green turtles. Of these 5373 hatched giving a hatch success rate of 82%. 
 
 
 
 
 
 
 
 
San Miguel Background 
 
The nesting activity of marine turtles in San Miguel has been monitored for the past 
12 years making this project the oldest in the whole of Guanacaste. 
 
Monitoring efforts started in San Miguel in 1998. From July 15 to December 26, 188 
sea turtle nesting events were recorded. 145 (77.13%) resulted in successful nesting 
and 43 (22.87%) resulted in false crawl. 102 (70.34%) of all nests were protected in 
a hatchery, while poachers took 43 (29.66%). In summary, 78 of the nests protected 
represented 8,010 eggs, which eventually produced 5,029 hatchlings, for a hatching 
success rate of 62.78%. 
 
In 1999, sea turtle nesting activity was recorded 247 times. 245 (99.19%) of these 
records belonged to olive ridleys and two (0.81%) belonged to leatherbacks. 191 
(77.96%) of the olive ridley nests events resulted in successful nesting and 54 
(22.04%) resulted in false crawls. Both leatherback records resulted in successful 
nesting. 103 (53.93%) of the olive ridley nests were protected in the hatchery, 30 
(15.71%) were left in situ and 58 (30.36%) were poached. In total, 5,807 eggs 
protected in the hatchery of San Miguel produced 3,511 hatchlings for a hatching 
success of 60.46%. Unfortunately, flaws in data recording procedures did not allow 
for a detailed hatching success analysis of all hatchery nests, thus this information 
must be interpreted cautiously. A set of data for 35 nests, representing 
3,227 eggs, produced 2,583 hatchlings for a hatching success of 80.04%. 
 
In 2000, sea turtle nesting activity was recorded 251 times. 195 (77.69%) of these 
records resulted in successful nesting and 56 (22.31%) resulted in false crawls. 248 
of these records (98.8%) belonged to olive ridley sea turtles and three (1.2%) to 
leatherbacks. 125 of the olive ridley nests (64.43%) were relocated into the hatchery, 
nine (4.64%) were left in situ and 60 (30.93%) were poached. Only one of the three 
leatherback records resulted in successful nesting, and the nest was protected in the 
hatchery. In summary, 126 nests were protected in the hatchery, representing 
13,024 eggs, which eventually produced 7,693 hatchlings, for a hatching success 
rate of 59.07%. 
 
In 2001, 117 nesting events were recorded, 95 (81.2%) of which resulted in 
successful nesting and 22 (18.8%) of which resulted in false crawls. 116 (99.15%) of 
the events belonged to olive ridley sea turtles, while one (0.85%) belonged to a 
Pacific leatherback. 58 (61.05%) of the olive ridley nests were relocated to the 
project hatchery and 37 (38.95%) were poached. The only leatherback event 
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resulted in a false crawl. In total, 58 protected nests in the hatchery represented 
5,490 eggs, which produced 3,621 hatchlings, with a hatching success of 65.96%. 
 
In 2002, 150 sea turtle nesting events were recorded, of which 137 (91.33%) 
resulted in successful nesting and 13 (8.67%) resulted in false crawls.  All of the 
nesting events pertained to olive ridley sea turtles. 100 (72.99%) of the nests were 
relocated to the project hatchery, while five (3.65%) were left in situ, and 32 
(23.36%) were poached. In 100 nests, a total of 9,690 eggs were protected, 
producing 7,506 hatchlings, for a hatching success rate of 77.46%. 
 
In 2003, 125 sea turtle nesting events were recorded, of which 109 (87.2%) resulted 
in successful nesting and 16 (12.8%) resulted in false crawls. 124 (99.2%) of the 
events belonged to olive ridley sea turtle, while only one (0.8%) belong to a Pacific 
green sea turtle. 75 (68.81%) of the nests were relocated to the project hatchery, 
while eight (7.34%) were left in situ, and 26 (23.85%) were poached. Of the 77 nests 
protected, a total of 7,835 eggs were protected, producing 5,848 hatchlings, for a 
hatching success of 74.64%. 
 
In 2004 between 14th July and 20th December 443 events were recorded. 381 (86%) 
resulted in successful nesting and 62 (14%) resulted in false crawls.  All of the 
successful nesting events belonged to olive ridley sea turtle.  266 (69.82%) of the 
nests were relocated to the project hatchery, while 77 (20.21%) were left in situ, and 
38 (9.97%) were poached. Of the 266 nests protected in the hatchery, a total of 
26,083 eggs were protected, producing 22,383 hatchlings, for a hatching success of 
85.81%. 
 
In 2005 between 12th July and 15th December 444 nesting events were recorded. 
369 (83.16%) resulted in successful nesting, and 75 (16.89%) resulted in false 
crawls. All events corresponded to olive ridleys except for one event from a 
leatherback. 268 (72.63%) of the nests were relocated to the project hatchery, while 
37 (10.03%) were left in situ, and 59 (15.99%) were poached. Of the 268 nests 
protected, a total of 25,395 eggs were protected, producing 20,645 hatchlings, for a 
hatching success of 81.30%. 
 
In 2006 between 7th July and 15th December 304 nesting events were recorded.268 
(88.16%) resulted in successful nesting, 33 (10.8%) resulted in false crawls and 3 
(0.99%) were unable to be determined.  Of all the events 302 (99.34%) 
corresponded to olive ridleys and 2 (0.66%) to leatherbacks. 181(67.54%) of the 
nests were relocated to the project hatchery, while 45 (16.79%) were protected in 
situ and 42 (15.7%) were poached. Of the 181 nests protected, a total of 17,094 
eggs were protected, producing 13,175 hatchlings, for a hatching success of 78.9%. 
 
In 2007 between 6th July and 15th December 431 nesting events were recorded. 380 
(88.16%) resulted in successful nesting and 51 (11.84%) resulted in false crawls. Of 
all nesting events 427 (99.07%) corresponded to Olive ridleys, 3 (0.7%) to Green 
turtles and 1 (0.23%) to a Leatherback. 330 (86.84%) %) of the nests were relocated 
to the project hatchery, while 23 (6.05%) were protected in situ, 26 (6.85%) were 
poached and 1 (0.26%) was predated. Of the 307 nests protected, a total of 29,778 
eggs were protected, producing 20,399 hatchlings, for a hatching success of 77.6%. 
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In 2008 between 15th July and 20th November 180 nesting events were recorded, all 
of which corresponded to Olive ridleys. 165 (91.7%) of these resulted in successful 
nesting and 15 (8.3%) in false crawls. 108 (73.47%) of the nests were protected in 
the project hatchery, 3 (2.04%) nests were protected in situ on the beach and 36 
(24.49%) were relocated on the beach.  Of the 108 nests protected, a total of 8,703 
eggs were protected, producing 7,303 hatchlings, for a hatching success of 83.91%. 
 
In 2009 between 16th July and 19th December 221 nesting events were recorded. 
215 (97.28%) events corresponded to Olive ridleys 1 (0.45%) to Green turtles and 5 
(5.34%) were unidentified. 183 (82.8%) resulted in successful nesting and 33 
(14.93%) in unsuccessful nesting. 124 (67.75% ) nests  were protected in the project 
hatchery, 23 (12.57%) were protected in situ on the beach and 30 (16.4%) were 
poached. Of the 124 nests protected in the hatchery a total of 12,247 eggs were 
protected producing 9,440 giving a hatch success rate of 73.08% 
 
In 2010 between the 15th July and the 15th December 518 nesting events were 
recorded. 509 of these corresponded to Olive ridleys, (Lepidochelys olivácea), 7 (1.3%) 
to Pacific Green turtles, (Chelonia mydas) and 2 (0.4%) were unidentified. 399 events 
resulted in successful nesting and 117 in unsuccessful nesting. 248 (62.8%), nests 
were protected in the project hatchery, 47 (11.8%), were protected in situ, 98 
(24.8%), were poached and 2 (0.5%) were predated. Of the 248 nests protected in 
the hatchery a total of 16,420 eggs were protected producing 12,972 hatchlings 
giving a hatch success rate of 79%. 
 
 
Playa Caletas Monitoring Background 
 
In 1998 PRETOMA hired intern biology student Kelly Squires through the Canadian 
International Development Agency (CIDA) to carry out a basic evaluation at Playa 
Caletas between October 1 and December 11, 1998. The beach was surveyed on 
average every four days, searching for tracks and evidence of sea turtle nesting 
activity. During the study, six leatherback body pits were observed. Two such nests 
had egg shells scattered around the body pit, indicating that the nests were poached 
or depredated. Two other nests were checked for eggs by poachers, but there was 
no evidence that poaching had actually occurred. 143 olive ridley activities were also 
recorded. 
 
On December 15, 2000, PRETOMA personnel visited Playa Caletas and observed 
five olive ridleys and one leatherback. The leatherback was missing both hind 
flippers and was unable to nest successfully. No poaching or natural predation 
activity was observed. Official project monitoring at Playa Caletas began with the  
 
2002-2003 nesting season, during which all nests were left in situ. 320 nesting 
events were recorded between November 1, 2002 and March 28, 2003. Of these 
events, 23 (7.19%) belonged to leatherbacks, 71 (22.19%) to olive ridleys, and 226 
(70.62%) were unconfirmed. Judging by the tracks, most of the unconfirmed events 
belonged to olive ridleys. However, two tracks were asymmetrical and had widths of 
89 cm, too large for olive ridleys, suggesting they pertained to Pacific green sea 
turtles. 
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Of the 23 leatherback records, eight (34.78%) resulted in confirmed nests, 10 
(43.48%) resulted in unconfirmed nests and five (21.74%) resulted in false crawls. Of 
the eight confirmed leatherback nests, six (75%) reached hatch date, one (12.5%) 
was predated and one (12.5%) was poached. Of the 71 olive ridley records, 62 
(87.32%) resulted in confirmed nests while nine (12.68%) resulted in false crawls. Of 
the 62 confirmed olive ridley nests, eight (12.9%) reached hatch date, five (8.06%) 
were left below high tide line and 49 (79.03%) were predated. Of the 226 unidentified 
turtle crawls, 181 (80.09%) resulted in confirmed nests while 45 (19.91%) resulted in 
false crawls. Of the 181 unidentified confirmed nests, four (2.21%) reached hatch 
date, 13 (7.18%) were left below high tide line, 159 (87.85%) were predated and five 
(2.76%) were poached. 
 
For the 2003-2004 nesting season, monitoring took place between the 15th of July, 
2003 and the 15th of April, 2004. A total of 501 nesting events were recorded during 
this period. Since leatherback nests were typically too deep to be affected by natural 
depredation, only leatherback nests that were at risk of being inundated by tides 
were protected in the project hatchery as were the nests of all other species. Of 
these 501 events, 45 (8.98%) belonged to leatherbacks, nine (1.80%) to Pacific 
greens and 447 (89.22%) to olive ridleys. Of the 45 leatherback records, 26 
(57.78%) resulted in confirmed nests, 11 (24.44%) resulted in unconfirmed nests and 
eight (17.78%) resulted in false crawls. Of the 26 confirmed leatherback nests, 25 
(96.15%) reached hatch date and one (3.85%) was poached. Of the nine Pacific 
green events, 3 (33.33%) resulted in nests, while six (66.67%) resulted in false 
crawls. Of the 447 olive ridley records, 359 (80.31%) resulted in nests and 88 
(19.69%) resulted in false crawls. Of the 359 olive ridley nests, 223 (62.12%) were 
Protected in a hatchery, 90 (25.07%) were predated, 23 (6.41%) were left in situ and 
23 (6.41%) were poached. In summary, 257 nests were protected in the Playa 
Caletas hatchery, represented by 24,152 eggs, which produced a total of 9,473 
hatchlings for a hatching success of 39.22%. 
 
During the 2004-2005 nesting season monitoring took place between 7th July and 
26th March, 2005. 803 nesting events were recorded, 17 (2.12%) corresponded to 
the Leatherback, 2 (0.25%) to the Green turtle and 784 (97.63%) to Olive ridleys. 
 
Of the 17 events from the Leatherback 6 (35.29%) resulted in successful nesting, 6 
(35.29%) were false crawls and in 5 (29.41%) events it was not possible to 
determine the outcome. The six successful nests were relocated to the project 
hatchery. 
 
Of the two Green turtle events one resulted in a successful nest which was protected 
in situ on the beach and the other resulted in a false crawl. 
 
Of the 784 Olive ridley events 625 (79.72%) resulted in successful nesting, 157 
(20.03%) resulted in false crawls and in 2 events it was not possible to determine the 
outcome. 499 (78.96%) of the successful nests were relocated to the project 
hatchery, 58 (9.18%) were protected in situ on the beach, 41 (6.49%) were predated 
and 27 (4.27%) were poached. In total 505 nests were protected in the hatchery 
representing 48,971 eggs producing 32,487 hatchlings giving a hatch success rate of 
66.34%. 
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During the 2005-2006 season monitoring took place between the 1st July and 31st 
March. 1,033 nesting events were recorded, 15 (1.45%) corresponded to 
Leatherbacks, 7 (0.68%) to Pacific Greens, 4 (0.39%) to Hawksbills and 1,007 
(97.48%) to Olive Ridleys. 
 
Of the 15 leatherback events 9 (60%) resulted in successful nesting 6 of these were 
relocated to the project hatchery. The other 6 events it was not possible to determine 
the outcome.  
 
Of the 7 Green turtle events 3 (20%) resulted in successful nesting and 4(80%) 
resulted in false crawls. Of the 3 successful nests one was protected in situ, one was 
poached and one was predated by animals. 
 
Of the 1,007 Olive ridley events, 752 (74.68%) resulted in successful nesting and 
255 (25.32%) resulted in false crawls. Of the total nests deposited 517 (68.75%) 
were protected in the project hatchery, 135(17.95%) were protected in situ, 76 
(10.11%) were predated and 24 (3.19%) were poached. In total 546 nests were 
protected representing 50,062 eggs, producing 34,338 hatchlings giving a hatch 
success rate of 68.59%. 
 
During the 2006-2007 season between 1st July and 31st March 999 nesting events 
were recorded. Of these 997(97.8%) corresponded to Olive Ridleys, 18 (1.8%) to 
Leatherbacks and 4 (0.4%) to Green turtles. Of the 999 registered events 706 
(70.67%) resulted in successful nesting, 289 (28.93%) resulted in false crawls and in 
4 (0.4%) events it was not possible to determine the outcome.  
 
Of the 977 Olive ridley nesting events 697 (71.34%) resulted in successful nesting 
and 279 (28.56%) in false crawls. 424(60.83%) nests were relocated to the project 
hatchery, 210 (30.13%) were protected in situ, 34 (4.88%) were predated and 29 
(4.16%) were poached. 
 
Of the 18 Leatherback events 9 (50%) resulted in successful nesting, 6 (33.33%) in 
false crawls and 3 (16.67%) it was not possible to determine the outcome. Of the 4 
Green turtle events all resulted in unsuccessful nesting. 
 
In total 431 nests were protected in the hatchery representing 41,285 eggs 
producing 24,895 hatchlings, giving a hatch success rate of 60.30%. 
 
During the 2007-2008 season between 1st July and 31st March 1,033 nesting events 
were recorded. 957 (92.64%) of these corresponded to Olive ridleys, 9 (0.87%) to 
Green turtles, 5 (0.48%) to Hawksbills, one (0.10%) to a Leatherback and 61 
(5.91%) events the species was unidentified. Of all recorded events 656 (63.50%) 
nests were protected, 82 (7.94%) resulted in predated nests, 52 (5.03%) were 
poached, 148 (14.33%) resulted in false crawls and 95 (9.20%) in aborted nests. 
 
Of the 656 protected nests 503 (76.68%) were relocated to the project hatchery, 59 
(8.99%) were relocated on the beach and 55 (8.38%) were protected in situ. 
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Of the 9 Green turtle events 2 (22.22%) resulted in successful nesting, 6 (66.66%) in 
false crawls and one (11.11%) aborted nest. All Hawksbill events and the 
Leatherback event resulted in successful nesting. 
 
During the 2008-2009 season between the 2nd July and 18th March 1, 565 nesting 
events were recorded. 1547(98.8%) of these corresponded to Olive ridleys, 8 
(0.51%) to Leatherbacks, 7 (0.44%) to Green turtles and 3 (0.2%) to Hawksbills. Of 
the total nesting events 1,221 (78%) resulted in successful nesting and 344 (22%) 
resulted in false crawls and aborted nests. The 1.221 successful nesting events 790 
(64.7%) were protected in the project hatchery, 252 (20.6%) were protected in situ, 
89 (7.3%) wer8e poached and 90 (7.4%) were predated by animals. 
 
Of the 9 Green turtle events, 2 resulted in successful nesting, 2 resulted in false 
crawls and 3 in aborted nests. In two of the events it was not possible to determine 
the outcome. 
 
Of the 8 Leatherback events, 7 (90%) resulted in successful nesting and one (10%) 
in a false crawl. Only two of the five hawksbill nests resulted in successful nesting. 
 
In total 790 nests were protected in the hatchery representing 67,943 eggs, which 
produced 52,204 hatchlings giving a hatch success rate of 76.1%. 
 
During the 2009-2010 season between 7th July and 28th February 1,190 nesting 
events were recorded. 1179 (99.08%) corresponded to Olive ridleys, 6 (0.50%) to 
leatherback turtles y 5 (0.42%) to Green turtles. Of the total nesting events 924 
(77.7%) resulted in successful nesting events and 266 (22.3%) resulted in false 
crawls and aborted nests. Of the 924 successful nesting events 739 (79.98%) were 
protected “in situ”, 43 (4.65%) were poached and 81(8.77%) were predated. 
 
Of the 5 Green turtle nesting events 1 resulted in successful nesting and was placed 
in the project hatchery. 4 events resulted in false crawls and aborted nests. 
 
Of the 6 leatherback events 5 resulted in successful nesting, 4 nests were placed in 
the hatchery and one was protected “in situ” on the beach. One of the events 
resulted in an aborted nest. 
 
The 739 nests relocated to the project hatchery represented 70,943 eggs which 
produced 50,603 hatchlings giving a hatch success rate of 71.33% 
  
 
 
During the 2010- 2011 season between the 7th July and 15 February 671 nesting 
events were recorded. 664 (99%) corresponded to olive ridleys, 4 (0.6%) to Pacific 
Green Turtles and 3 (0.4%) corresponded to Leatherback turtles. Of the total Olive 
ridley nesting events 555 (86.2%) resulted in successful nesting events and 109 
(13.8%) in Aborted nests and false crawls. Of the successful events 438 (78.9%) 
were protected in the project hatchery, 10 (1.8%) were protected in situ, 44 (7.9%) 
were poached and 63 (10.8%) were predated. 
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Of the 4 Green turtle events 2 resulted in successful nesting one placed in the 
hatchery and one protected in situ, and 2 unsuccessful nesting events one resulting 
in a false crawl and one in an aborted nest. 
 
Of the 3 leatherback events all 3 resulted in successful nesting, 2 were protected 
within the project hatchery and one was protected in situ. 
 
441 nests were relocated to the project hatchery which represented 31,582 eggs 
producing 24,585 hatchlings giving a hatch success rate of 77.8%. 
 

 
 

Corozalito 
 
The first year of monitoring took place at Corozalito during 2008 between the 13th 
August and 11th November. During this time 1,420 nesting events were recorded, 
1,366 (96.2%) of these resulted in successful nesting and 54 (3.8%) in unsuccessful 
nesting. Of all nesting events 1,417 (99.78%) corresponded to Olive ridleys and 3 
(0.21%) to Green turtles.   
 
Of the 1,417 Olive ridley events, 1,366 (96.2%) resulted in successful nesting and 54 
(3.8%) in unsuccessful nesting, of these 930 (68.08%) were protected, 347 (25.4%) 
were poached, and 89 (6.52%) were predated by animals.  
Of the 3 Green turtle events 2 (66.7%) resulted in successful nesting and one 
(33.3%) in a false crawl.  
 
17 of the nests protected in situ nests were marked, however it was only possible to 
find 9 of these nests after they had hatched. These 9 nests represented 661 eggs, 
which produced 466 hatchlings, giving a hatch success rate of 70.5%.   
 
 
 
During the 2009 nesting season between 15th July and 15th December 1794 total 
nesting events were recorded, of these 1782 corresponded to Olive ridleys and 11 to 
Green turtles. 
 
Of the 1782 recorded Olive ridley events, 1512 (84.85%) resulted in successful 
nesting, 209 (11.73%) in unsuccessful nesting events and 61 (3.42%) were not 
identified. Of the successful nesting events 1058 (69.65%) were protected “in situ” 
on the beach, 159(10.46%) were poached and 142 (20%) were predated. 
Of the 11 green turtle nesting events 6 (54.55%) resulted in successful nesting and 3 
(45.45%) resulted in unsuccessful nesting. 
 
373 protected nests were marked with codes, of these 71 were encountered. These 
71 nests represented 7,069 eggs producing 4,107 hatchlings giving a hatch success 
rate of (58.1%) 
 
 
During the 2010 nesting season between the 1st July and 15th December a total of 
1898 nesting events were recorded, of these 1,888 (99.47%) corresponded to Olive 
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ridley turtles and 10 (0.53%) to Green turtles. Of the 1,888 recorded Olive ridley 
events 1,544 (81.78%) resulted in successful nesting and 344 (18.22%) in 
unsuccessful nesting. Of the successful nesting events 1, 312 (84.97%) resulted in 
nests protected in situ and relocated on the beach, 90 (5.83%) were poached and 
142 (9.19%) were predated. 
Of the 10 Green turtle events 7 (70%) resulted in successful nesting and 3 (30%) in 
unsuccessful nesting. 
Of all nests triangulated on the beach 72 were encountered for excavations, 
representing 3594 eggs producing 2803 hatchlings giving a total hatch success rate 
of 78%. 
 
 

METHOD 
 

In order to identify the location of 
the nesting event, sectors are 
marked along the length of the 
beach by using tree trunks or 
posts, each that are each 
painted with a different number. 
The width of the beach is also 
divided into beach zones, zone 1 
is the area of the beach closest 
to the tide line, zone 2 is the 
intermediate beach area just 
before the crest of the beach and zone 3 is at the very top of the beach within the 
vegetation.  
 
Nesting Activity was monitored in Punta Banco from July 15th until December 15th, 
2010. The beach was divided into sectors, respecting systems that have been in 
place since 1996, starting in the north with Punta Banco and continuing to the south 
with Piedra Luna, Aeropuerto, Rio Norte, Rio Sur, Bolivar and Romain. 
 
Monitoring activities took place in San Miguel from July 15th until December 9th, 
2010. The beach was divided into 25 100m sectors, with sector 1 starting at the 
north end of the beach and continuing along the beach to sector 25 at the southern 
most point of the beach. 
 
 
Monitoring was conducted in Playa Caletas from July 7th 2010, until February 28th 
2011. The beach was divided into 53 100m sectors, with sector one located at the 
northern end of the beach and sector 53 at the southern most point of the beach. 
 
Monitoring of Corozalito was conducted from July 6th until December 15th 2010. The 
beach was divided from north to south into 15, 50m sectors. 
 
Monitoring of Costa de Oro was conducted from 25th August until 5th November 
2011. The beach was divided into 41 100m sectors, sector 1 starting at the Northern 

Figure 9 .  Beach nesting zones. 
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most point of the beach characterised by Rio Jabilla and 41 in the southern part of 
the beach.  
  
 
Monitoring was carried out each night by walking two or three shifts of three hours 
each, between high and low tide, and a early morning patrol was also carried out to 
check the status of in situ nests and to check that all nests were documented the 
night before. 
 
 
When a nesting activity is encountered the date, time, beach sector and zone tidal 
state and moon phase are documented in the field not book. When this is completed 
the nesting state is reported, there are 5 different nesting states that can be 
encountered.  A successful nest this is when a turtle is encountered nesting or after 
probing the nest with a stick a nest is encountered. False crawls: when a turtle has 
come onto the beach but has made no attempt to dig a nest and returned to the sea. 
An Aborted nest: when a turtle has attempted to dig a nest but has failed and 
returned to the sea. A poached nest: when the nest has been taken by egg poachers 
and a predated nest: when the nest has been dug up and the eggs eaten by animals. 
When a successful nest is encountered eggs are counted and either left in their 
original nest (in situ) or are relocated to the 
project hatchery. 
 
When a turtle is encountered they are 
checked for already existing external inconel 
tags and if found the code is recorded. If no 
tags are found new tags are applied between 
the second and third large scale from the 
inside posterior edge of the fore flipper, 
always marking the left flipper with the lower 
tag number. 
In all cases, turtles were tagged after 
depositing eggs, while least responsive to 
external disturbance.  
 
All sea turtles encountered were 
identified by species and tagged, then 
curved carapace length (CCL) and 
curved carapace width (CCW) were 
taken, using a measuring tape. The 
LCC is measured on the edge of the 
scale at the neck of the turtle where the 
skin touches the shell to the point of the 
shell where there is a small V.   
The ACC is measured from the two 
points of the carapace where the width 
is the greatest.  
 
 

Figure 10.  Marcación de una 
tortuga lora con marcas metálicas 
tipo  Inconel. 

Figure11  Measurements of carapace 
length (a) and carapace width (b). 

(a)	   (b)	  
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In wildlife refuge Caletas- Ario, San 
Miguel, Punta Banco Project and Costa 
de Oro hatcheries are used to protect 
nests, as these beaches have high 
poaching and predation rates and 
during the last few years have suffered 
from increasing beach erosion. In 
Corozalito all nests are protected on the 
beach either in situ or relocated to areas 
where protection is greater. A 
triangulation method is used to mark the                                                                 
nests protected on the beach. To                                                                              
mark a nest 3 points are chosen 
close to the nest on the vegetation line of the beach. Usually markers used are 
sector posts or large trees as they are less likely to get washed away by high tides. 
Each post is marked with a number and orange tape is tied around the point where 
the measurement is to be taken. From the centre of the nest measurements are 
taken to the point of each of the tree makers and written in the field note book. 
 
Nests protected in the project hatcheries are monitored throughout their incubation 
period up until their hatch date. Olive ridley nest take between 40-50 days to hatch, 
when the nest has been incubating for 30 days a basket is placed around the nest 
for added protection and to contain the hatchlings upon emergence. The time and 
date of emergence are recorded and the hatchlings are counted before being placed 
in a bucket ready for release. Hatchlings are taken back to the sector of the beach 
where they were originally laid and the time of release is recorded.   
 
Seventy two hours after the nest has hatched it is dug up in order to record the 
success of the nest. During the excavation the following information is recorded, 
Number of egg shells, undeveloped eggs, hatchlings alive and dead inside the nest 
and eggs with some stage of development. There are three stages 1, 2 and 3, one 
being signs of blood or the first stages of the embryo development. Stage 2 when the 
egg contains almost complete development, and stage 3 complete development. 
Eggs that are pipped are also documented, this is when an egg has not hatched but 
there are signs of holes on the shell and when opened are infested with ants, worms 
or other small insects.  Predated eggs where animals have got into the hatchery and 
destroyed eggs and unknown this is when the contents of the egg cannot be 
identified. This data enables a hatch success rate to be recorded, which is the 
number of hatchlings which emerged from each nest. However as not all hatchlings 
make it out of the nest or into the sea alive a release success rate is also taken 
which is all hatchlings which made it into the sea alive. 
 
Hobo Data loggers were used in the project hatcheries at San Miguel and Caletas-
Ario refuge. Loggers were placed in random nests to record nest temperatures 
throughout their incubation. Temperatures were recorded automatically every 6 
hours that the logger was inside the nest. A control logger was also placed in the 
centre of each hatchery to give an average temperature throughout the monitoring 
period. This data allows important data to be recorded on the sex ratios of each nest 
placed within our hatcheries, and enables us to make decisions on the level of 
shading we need to use in order to produce optimum nest temperatures. 
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When dead turtles are found on the beach an external inspection is carried to 
determine the cause of death, for example cuts or heavy markings, or the presence 
of fishing hooks or nests on the turtle. The carapace measurements are recorded 
along with date, time, beach sector and the state of decomposition. 
 
 
 
 
 
 
 
Results 
Playa Punta Banco: 
	  
Monitoring at Punta Playa Punta Banco took place from 13th July until 15th December, 
2011. During this period a total of 257 nesting events were registered, of which 248 (96.5%) 
belonged to Olive ridley Turtles (Lepidochelys olivácea), 5 (2%) to Pacific green turtles 
(Chelonia Mydas) and 4 (1.5%) to Hawksbill turtles (Eretmochelys imbricata).  
 
Of the 248 Olive ridley events 129 (52%) resulted in successful nesting and 119 (48%) in 

unsuccessful nesting. The 5 (100%)  Green turtle events resulted in unsuccessful 
nesting. Of the 4 Hawksbill events, 1 (25%) resulted in successful nesting and 3 
(75%) in unsuccessful nesting, Table 1. 

	  

	  

	  

	  

	  

	  

 
 
In total, of the 130 successful nesting events, 67 (51.5%) were nests protected in the Project 
hatchery, 15 (11.5%) were protected “in situ” on the beach, 46 (35.4%) were poached and  2 
(1.6%) were predated. Table 2. 
 
Of the 129 Olive ridley successful nesting events, 66 (51%) were protected in the Project 
hatchery, 15 (11.6%) were protected “in situ” on the beach, 46 (35.7%) were poached and 2 
(1.7%) were predated. The one successful hawksbill nest was protected in the Project 
hatchery. 
 
	  

Species Total 
events 

Successful 
nesting % Unsuccessful 

nesting % 

Chelonia mydas 5 0 0 5 100 
Lepidochelys 

olivacea 248 129 52 119 48 

Eretomochelys	  
imbricata 

4 1 25 3 75 

TOTAL 257 130 50.6 127 49.4 

Table 1.  Total number of registered events including both successful and unsucceful 
nesting for each species, Punta Banco, Costa Rica, 2011.	  

Table 2.  Destiny of all successfully laid nests for each species of marine turtle, including 
protected nests, poached and predated,  Punta Banco, Costa Rica, 2010.	  
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Of the 127 unsuccessful nesting events, 59 (46.4%) were recorded as false crawls and 67 
(52.7%) as aborted nests. Of the 119 unsuccessful Olive ridley events 53 (44.5%) were false 
crawls and 66 (55.5%) were aborted nests. Of the 5 events green turtle events 4 (80%) 
resulted in false crawls and 1 (20%)in an aborted nest. Of the 3 unsuccessful hawksbill 
events, 2 (66.7%) 2 resulted in false crawls and 1 (33.3%) was a dead, Table 3. 

Table 3.  Destiny of all unsuccessful nesting events for each species of marine turtle, Punta 
Banco, Costa Rica, 2011.	  

	  

The sector where 257 nesting events occurred was recorded, (248 from Olive ridleys, 5 from 
green turtles and 4 from hawksbills). Of the 248 Olive ridley events the majority occurred 
within sector Rio Norte (Rn), with 66 events. The two other productive sectors were Punta 
Banco (PB) with 47 events and Rio sur (Rs) with 41. All of the green turtle events occurred 
within Rio norte and Rio sur (2 events in each) and one event in Punta Banco. The hawksbill 
events occurred within rio norte with 3 events and 1 in Piedra luna (Pl). 

Species Total 
Protected 

in 
hatchery 

% In 
situ % Poached % predated % 

Lepidochelys 
olivácea 129 66 51 15 11.6 46 35.7 2 1.7 

Eretomochelys	  
imbricata 

1 1 100 0 0 0 0 0 0 

TOTAL 130 67 51.5 15 11.5 46 35.4 2 1.6 

Species Total False crawl % Aborted nest % Dead % 
Lepidochelys 

olivácea 119 53 44.5 66 55.5 0 0 

Chelonia mydas 5 4 80 1 20 0 0 

Eretomochelys	  
imbricata 

3 2 66.7 0 0 1 33.3 

TOTAL 127 59 46.4 67 52.7 1 0.9 
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Comparisons were made between the status of each nesting events including protected 
nests, poached, predated, false crawls and Aborted nests for each beach sector. Results 
showed sector Río Norte to be where the highest level of protected nests were laid with a 
total of 23. Sectors Punta Banco and Río Sur were also productive with 18 and 16 nests 
protected respectively. Río Norte and Rio Sur were the two sectors with the highest record of 
false crawls and aborted nests with 36 and 24 respectively. The sector with the highest 
levels of poaching was Río Norte with 12 poached nests. Romaín was the sector with the 
least poaching, with a record of just 1 nest, Figure 15. 
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Figure 14.  Distribution of  nesting events in each beach sector for each species, 
Punta Banco, Costa Rica, 2011. 

	  

Figure 15.  Protected nests, poached, predated, false crawls and aborted nests 
recorded in each beach sector, in Punta Banco, Costa Rica, 2011. 
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Nesting activity is shown during each 2 week intervals during the whole nesting season. The 
Olive ridley nesting activity showed three peaks of high productivity, the first within the first 
two weeks of August with 41 events, the second during the last two weeks of September 
with 41 events and the third during the first two weeks of November with37 events recorded. 
During the rest of the season nesting events per fortnight maintained a level of around 20 
events with the exception of the second two weeks in October and the last two weeks of the 
nesting season where only 8 events were recorded during each of these time periods.  

The green turtle events occurred after the second two weeks of October. Of the 4 hawksbill 
events 3 occurred during the month of August and one during the first week of November, 
Figure 16.  

 

Figure 16.  Nesting activity of Olive ridley, Green turtles and hawksbills during two week 
intervals, Punta Banco, Costa Rica, 2011. 

 

Of the 257 nesting events, 22 (8.56%) ocurred within beach zone 1, 221 (86%) in zone 2 
and 14 (5.44%) in zone 3. CUADRO 

 

	   L.olivacea	   C.mydas	   E.imbricata	   TOTAL	  

zone	  1	   19	   1	   2	   22	  

zone	  2	   217	   2	   2	   221	  
zone	  3	   12	   2	   0	   14	  

 

Of the 248 Olive ridley nesting events the state of the tide was recorded for 241 of these.   
96 (39.8%) occurred when the tide was rising and 145 (60.2%) occurred when the tide was 
falling. Of the 4 Hawksbill events 3 (75%) occurred when the tide was rising and 1 (25%) 
when the tide was falling. Of the 5 Green turtle events, 4 (80%) on a rising tide and 1 (20%) 
when the tide was falling. 

Of all the observed nesting turtles, 46 Olive ridleys and one Hawksbill turtle was tagged. 
Four Olive ridley turtles were observed with existing tags that were placed during the same 
season and three with tags from other beaches: (Biol UCR, MU512-513, CL 410-411). One 
of the green Turtles was already tagged with the number (NT328). 
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The LCC (Curved Carapace Length) average for 75 Olive ridley Turtles was 66cms (max = 
82, min = 47, SD = 4.36), and the ACC (Curved Carapace Width) average was 70 cm (max 
= 86, min = 45, SD = 4.52). One green turtle was measured, the LCC was 82cms and the 
ACC was 78cms. 

 

 

 

 

	  
 

 

 

 

The nesting position of the turtle was documented for 87 turtles, of these 58 nested facing 
the vegetation, 9 nested facing the ocean, 17 with their right side facing the ocean and 7 
with their left side facing the ocean . 

The average number of eggs laid in each nest for 82 turtles was 91.7 eggs (max = 133, min 
= 23, SD= 20.8). The eggs were counted for one hawksbill nest; she deposited a total of 50 
eggs. 

The average depth of 79 Olive ridley nests was recorded at 40.8cms (max = 48, min =32, 
DE = 3.47). The one hawksbill nest had a depth of 45cms. 

Of the 67 nests protected in the Project hatchery reliable data was obtained for 65 of these 
(one was predated by dogs) and one was from the hawksbill. The 65 Olive ridley nests 
totalled 5,093 eggs.  

Of these 5,093 eggs 4,498 hatched (EE= 88.3%), of which 4,032 hatchlings were 
successfully released into the ocean (ER= 79%).  

Of the 595 eggs that did not hatch, 224 (37.6%) presented no sign of development, 288 
(48.4%) showed some sign of development, 23 (0.4%) presented the condition “pipped” and 
60 (13.96%) were predated, Table 5. 

 

 

Olive Ridley Hawksbill 	  

LCC (cm) ACC (cm) LCC (cm) ACC (cm) 

Average 65.6 70.04 55.5 59.5 

SD 3.38 3.42 12 20 

Max. 81 86 64 74 

Min. 58 63 47 45 

Cuadro 4.  Medidas morfométricas de 75 tortugas lora y 2 tortuga carey, Punta 
Banco, Costa Rica, 2011. 

Table 5.  Destiny of 595 unhatched Olive ridley eggs, Punta Banco, Costa Rica, 2011. 
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Of the 288 eggs that showed some sign of development 73 (25.3%) presented stage 1, 67 
(23.26%) in stage 2, and 148 (51.44%) in stage 3 (Table 6). 
 

 

 

 

 

	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
San Miguel 
 
During the 2011 nesting season 407 nesting events were recorded, all of which 
corresponded to Olive ridley turtles, (Lepidochelys olivácea). Of the 407 events 329 
(80.8%) resulted in successful nesting and 78 (19.2%) in unsuccessful nesting. 
 
 
Table 7. Total nesting events for olive ridley in San Miguel, Costa Rica, 2011. 
 

Species Total events Successful nesting          % Unsuccessful        %   
nesting 

Lepidochelys olivacea 407 329                            80.8% 78                      19.2% 

Total 407 329                            80.8% 78                      19.2% 

 
 

Without 
Development 

% 
With 

Development 
% Pipped % Predated % 

224 37.6 288 48.4 23 0.4 60 13.96 

CD1 % CD2 % CD3 % 

73 25.3 67 23.26 148 51.44 

Table 6 Embryonic stage of 288 un hatched eggs classified as with development, 
Punta Banco, Costa Rica, 2011. 
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Of the 329 successful nesting events, 236 (71.7%), were relocated to the project 
hatchery, 37 (11.3%), were relocated to a safer location on the nesting beach, 55 
(16.7%) were poached and 1 (0.3%), was predated by animals. 

Table 8 Destiny of successful nests laid by Olive ridleys including nests protected in hatchery, 
relocated nests, poached and predated nests, San Miguel, Costa Rica, 2011. 

 
 

 

 

Of the 78 unsuccessful Olive ridley nesting events 23 (29.5%), corresponded to 
aborted nests and 55 (70.5%) corresponded to false crawls. 

 
Table 9 Total unsuccessful nesting events for Olive ridleys and Green turtles in San Miguel, 
Costa Rica, 2010. 

 

 

 

 

Of the 407 recorded nesting events the beach sector where the events occurred was 
documented for 405 of these events. The beach sectors with the highest level of 
nesting activity occurred in sectors 5, 14 and 24 with 29, 29 and 34 nesting events 
respectively. The lowest levels of nesting activity occurred in beach sectors 18 and 
20 with 5 and 4 recorded events respectively, figure 17. 

 

Figure 17 Distribution of nesting events for each beach sector at San Miguel, Costa Rica, 2011. 
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Species Total Protected 
nests % In 

situ % Poached % Predated % 

Lepidochelys 
olivacea 329 236 71.7% 37 11.3% 55 16.7% 1 0.3% 

TOTAL 329 236 71.7% 37 11.3% 55 16.7% 1 0.3% 

Species Total False crawls % Aborted nests % 

Lepidochelys 
olivacea 

78 55 70.5 23      29.5 

Total 78 55 70.5 23 29.5 

madeleinebeange
Highlight

madeleinebeange
Highlight



31	  
	  

Comparisons were made between the number of protected nests, poached nests, 
false crawls and aborted nests. The results can be seen in figure 18 below where 
beach sectors were collected into groups of 5. The most productive group of sectors 
were 1-5 with 70 nests being protected, the least productive group was 16 – 20 with 
just 34 nests being protected. Although nesting activity was high in sectors 1-5 these 
sectors also received the highest levels of poaching and false crawls. Overall the 
northern end of the beach was the most productive during the 2011 season. 

 

Figure 18, Protected, poached, aborted nests and false crawls within each group of 5 sectors 
for Olive ridley turtles in San Miguel, Costa Rica, 2011. 
 
 
To shown peak nesting activity during the 2011 season, events have been grouped 
into 15 day periods, Figure 19. Peak nesting activity occurred during the 15th and 
30th August with 99 events being recorded. Nesting activity dropped after this period 
but stayed constant up until the 15th October, with 58, 54 and 54 nesting events 
being recorded during each 15 day period. After the 15th October until the end of the 
season nesting decreased constantly with the exception of the small peak of 34 
nesting events occurring between the 16th and 30th November which could have 
been due to increased rainfall. 
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Figure 19, Nesting activity recorded every fifteen days for Olive Ridley turtles in San Miguel, 
Costa Rica, 2011. 
 
Moon phases were recorded during the entire nesting season at San Miguel, to 
clearly shown the results nesting events recorded 2 days before and 2 days after the 
specified moon phase were included in the total number of events, figure…. After 
analysis of the complete data set no real trends are apparent. However data 
recorded around the Full moon in each month showed lower levels of nesting took 
place in comparison to all other moon phases. The peak months of August and 
September show no trends, the highest number of nesting in august occurring during 
the New Moon whereas the highest nesting in September occurred during the 1st 
Quarter. 
 

 
 
Figure 20, Number of nesting events occurring during differing moon phases throughout the 
season at San Miguel, Costa Rica, 2011. 
 
Of the 407 Olive ridley nesting events the beach zone was recorded for 362 of them. 
24 (6.6%) occurred in beach zone 1, 229 (63.2%), occurred in beach zone 2 and 109 
(30.2%), occurred in Zone 3. 
 
The state of the tide was recorded for 405 nesting events. 228 were recorded as the 
tide was coming in and 177 were recorded when the tide was going out. 
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During the 2011 nesting season 138 turtles were marked for the first time. One was 
marked in San Miguel earlier in the 2011 season, one was marked in San Miguel 
during the … season and one was ……………………. 
 
Measurements of the length (LCC) and width (ACC) of the carapace were taken from 
150 individual Olive ridley turtles. Minimum, maximum, Average and standard 
deviations were also recorded. The average measurements for the length of 
carapace for Olive ridleys was 65.1cms, (max = 74cms, Min = 52cms and SD = 3.5) 
the average carapace width was 69.5cms (Max =79cms, Min = 55cms and SD =3.6). 
 
Table 10 Measurements, LCC and ACC of 167 Olive ridleys including standard deviations, 
Minimum and Maximum measurements, San Miguel, Costa Rica, 2010. 
 

 
 
 
 
 

 

The average number of eggs deposited for 271 Olive Ridley turtles was 94, (Max = 
144, Min = 28 and SD = 18.7). The average depth of 266 Olive Ridley nests was 
37.4cms, (Max = 47cms, Min = 28cms and SD = 2.8) Average incubation period 
recorded was 50.9 days, (max = 62 days, Min = 42 days and SD = 3.2). 

231 Olive ridley nests were protected in the project hatchery. From these 231 nests 
a total of 21,798 eggs were protected. 

Of these 21,278 eggs, 17,277 hatched, (EE = 81.2%), of these 16,911hatchlings 
emerged and were released into the ocean, (ER = 79.4%) the other 366 hatchlings 
died upon emerging from the nest.  

Of the 4001 eggs that did not hatch, 1602 (40%), showed no signs of development, 
428, (10.7%), presented first stages of development, 125 (3.1%), presented stage 2 
development, 159 (4.1%) presented stage 3 development, 1353 (33.8%), presented 
the condition pipped, 213 (5.3%), eggs were predated and 121 (3%) were unable to 
be identified. Of the 159 stage 3 developments 6 were identified as albino’s, none of 
which survived in order to be released. 

 

Table 11 Fate of 4001 unhatched eggs, San Miguel, Costa Rica, 2011 

Without 
Development 

CD1 CD2 CD3 Pipped Predated Unable to 
Identify 

1602 
 (40%) 

428      
(10.7%) 

125      
(3.1%)        

159  
(4.1%) 

1353     
(33.8%) 

213        
(5.3%) 

121    
(3%) 

 

 Average MAX MIN SD 

LCC 65.1 74 52 3.5 

ACC 69.5 79 55 3.6 
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To record nest temperatures within the project hatchery HOBO data loggers were 
placed in two nests at separate ends of the hatchery and a control Logger was 
placed in the centre of the hatchery at the same depth as an average nest to record 
constant temperatures. The San Miguel 1 logger showed more temperature variation 
due to periods of high rainfall followed by periods of sunshine this nest exceeded the 
optimum nest temperature and would have produced mostly females. Logger 2 had 
lower nest temperatures throughout its entire incubation with temperature staying 
within the region of 28oC to 31oC this would have produced a more even males to 
females sex ratio.  

 

 

 

Figure 21, Nest temperatures recorded using Hobo data loggers, San Miguel, Costa Rica, 2011. 

 

 

 

 

 

Costa De Oro 

This season a pilot project was undertaken at Costa de Oro beach after reports of 
high numbers of nesting turtles utilising the beach.  

During the 2011 season the beach was monitored from the 25th August until the 5th 
November. During this time 133 Olive ridley nesting events were recorded, of these 
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112 (83.5%) resulted in successful nesting and 21 (16.5%) in unsuccessful nesting. 
One unsuccessful Green turtle event was recorded. 

Of the 112 Olive ridley successful nesting events 30 (26.7%)were relocated to the 
project hatchery 9 (8.1%) were protected in situ on the beach and 73 (65.2%) were 
poached. 

Table 12, Fate of all successfully laid nests, Costa de Oro, Costa Rica, 2011. 

 

Of the 21 unsuccessful Olive ridley nesting events 11 (52.4%) resulted in Aborted 
nests and 10 (47.6%) resulted in false crawls. The one recorded Green turtle nesting 
events resulted in an aborted nest. 

Table 13, Fate of all unsuccessful nesting events, Costa de Oro, Costa Rica, 2011. 

Species Total False crawls % Aborted nests % 

Lepidochelys 
olivacea 

21 10 47.6 11 52.4 

Chelonia mydas 1 0  1 100 

Total 22 10 47.6 12 52.4 

 

Of the 133 Olive ridley nesting events the beach sector where the event occurred 
was documented. The beach sectors with the highest level of nesting activity 
occurred in sectors 17 and 27 with 8 events recorded in both sectors, the lowest 
nesting activity occurred in sectors 1, 36, 37 and 40 all with 0 event, figure 22. 

 

 

Species Total Protected 
nests % In 

situ % Poached % 

Lepidochelys 
olivacea 112 30 26.7% 9 8.1% 73 65.2% 

TOTAL 112 30 26.7% 9 8.1% 73 65.2% 
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Figure 22, Distribution of nesting events at each beach sector Costa de Oro, Costa Rica, 2011. 
 
Comparisons of the amount of protected nests poached nests, false crawls and 
aborted nests were recorded and shown in figure 23, by grouping sectors by 5. The 
most productive group of sectors was 16-20 with 10 nests being protected. Sectors 
6-10 showed the highest levels of poaching with 14 events. Although the graph 
shows that high levels of poaching occurred throughout the entire beach. The 
highest number of unsuccessful nesting events occurred in sectors 26-30. The one 
unsuccessful green nesting event occurred within sector 3. 
 
 

 

Figure 23 ,  Protected, poached, aborted nests and false crawls within each group of 5 sectors 
for all Marine turtle species in Costa de Oro, Costa Rica, 2011. 
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The nesting activity was recorded daily throughout the season and has been 
grouped in 14 day periods, figure 24. The peak nesting activity occurred during the 
first 14 days of monitoring with 45 events being documented. Nesting events 
continued to drop from then onwards reaching its lowest during the 22nd September 
and the 6th October. It then began to rise gradually until the end of the pilot project on 
the 5th November. The one Green turtle event was recorded on the 3rd September.  
 
 

 

Figure 24, Nesting activity recorded every fourteen days for Olive Ridley and Green turtles in 
Costa de Oro, Costa Rica, 2011. 
 

Of the 133 Olive ridley nesting events the beach zone in which they occurred was 
recorded for 122 of them. 3 (2.3%) occurred within Zone 1, 58 (43.6%) within zone 2 
and 72 (54.1%) in Zone 3. The one recorded Green turtle event occurred within 
beach zone 2. 

Of all recorded events the state of the tide at the time the event was encountered 
was documented. 75 occurred when the tide was coming up and 58 occurred when 
the tide was going out. 

During the course of this pilot project no turtles were marked with inconel metal 
Identification tags. Measurements of the length (LCC) and width (ACC) of the 
carapace where taken from 31 Olive ridley turtles. Minimum, maximum, Average and 
standard deviations were also recorded. The average measurements for the length 
of carapace for Olive ridleys was 66.1cms, (max = 78, Min =60 and SD = 3.5), the 
average carapace width was 71cms, (max = 80, Min =65 and SD = 3.6). 
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Table 14 Measurements, LCC and ACC of 167 Olive ridleys including standard deviations, 
Minimum and Maximum measurements, San Miguel, Costa Rica, 2010. 
 
 

     

 

 

The average number of eggs deposited for 39 Olive ridley turtles was 94, (Max =145, 
Min = 33 and SD = 24.3). The Average depth of 35 Olive ridley nests was 38,6cms 
(Max = 46cms, Min = 33cms and SD = 3.0). 

30 Olive ridley nests were relocated to the project hatchery, of these 4 were 
predated by dogs, reliable data was obtained from 26 nests which totalled 2549 
eggs. 

Of these 2549 eggs, 2083 hatched, (EE = 81.7%), of these 2049 hatchlings emerged 
and were released into the ocean, (ER = 80.3%). The 34 that did not make it into the 
ocean died just before or after emerging. 

Of the 466 eggs that did not hatch 209 (44.8%), showed no signs of development, 18 
(3.8%), presented first stages of development, 26 (5.5%) presented stage two 
development, 49 (10.5%) presented signs of stage 3 development, 42 (9%) 
presented the condition pipped, 79 (16.9%) were predated by dogs and 43 were 
unknown. 

Table 15, Fate of 466 unhatched eggs, Costa de Oro, Costa Rica, 2011 

Without 
Development 

CD1 CD2 CD3 Pipped Predated unknown 

209   
(44.8%) 

18    
(3.8%) 

26     
(5.6%)        

49  
(10.5%) 

42      
(9.1%) 

79         
(17%) 

43  
(9.2%) 

 

 

 

 

 

 

 

 

 Average MAX MIN SD 

LCC 66.1 78 60 3.5 

ACC 71 80 65 3.6 
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PLAYA COROZALITO 

Monitoring at Playa Corozalito took place from 27th June until the 5th December, 2011. 
During this period a total of 1,524 events were registered, of which 1,512 (99.28%) belonged 
to Olive ridley turtles (Lepidochelys olivácea) and 11 (0,72%) to Pacific Green turtles 
(Chelonia mydas). 

Of the 1,512 Olive ridley events 1,264 (83.6%) resulted in successful nesting, 196 (13%) in 
unsuccessful nesting and 52 (3.4%) were unidentified events. Of the 11 Green turtle events, 
5 (41.7%) resulted in successful nesting and 6 (58,3%) in unsuccessful nesting, table 16. 

 

 

In total, of the 1,269 successful nesting events, 1,001 (78.9%) were protected “in situ” on the 
beach, 156 (12.3%) were predated and 112 (8.8%) were poached, Table 17. 
 
Of the 1,264 successful Olive ridley nesting events, 1,000 (79.1%) were nests protected “in 
situ”, 112 (8.86%) were poached and 152 (8.6%) were predated. Of the 5 Green turtle 
events, 1 (20%) was protected “in situ” on the beach and 4 (80%) were predated before they 
reached their hatch date. 
	  

	  

 

 

 

 

 

In total, of the 203 unsuccessful nesting events, 132 (65%) resulted in false crawls and 71 
(35%) resulted in aborted nests. 

Of the 196 unsuccessful Olive ridley events 128 (65.3%) resulted in false crawls and 68 
(34.7%) resulted in aborted nests. Of the 6 unsuccessful Green turtle events, 3 (50%) were 
false crawls and 3 (50%) were aborted nests, Table 18. 

 

Species Total 
events 

Successful 
nesting % Unsuccessful 

nesting % Unidentified % 

Chelonia 
mydas 12 5 41.7 6 58.3 0 0 

Lepidochelys 
olivácea 1512 1264 83.6 196 13 52 3.4 

TOTAL 1524 1269 83.3 203 13.3 52 3.4 

Species Total 
events 

Protected 
nests % Poached % Predated % 

Lepidochelys 
olivacea 1264 1000 78.9 112 8.8 152 12.3 

Chelonia mydas 5 1 20 0 0 4 80 

TOTAL 1269 1001 78.9 112 8.8 156 12.3 

Table 17,  Destiny of all successfully deposited nests for each turtle species, Corozalito, 
Costa Rica, 2011.	  

 

Table 16.  Total registered nesting events including successful and unsuccessful 
nesting for each species, Corozalito, Costa Rica, 2011. 
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Table 18. Destiny of all unsuccessfully laid nests for each turtle species, Corozalito, Costa 
Rica, 2011.	  

	  

	  

	  

 

Of the 1,512 total Olive ridley nesting events, The sector in which they laid was recorded for 
1497 of the events. Of these 1,497 events, the majority occurred in sectors 7 with 157 
events and in sector 3 with 150 events. The sectors with the least nesting activity recorded 
occurred in sectors 16 with 21 events and 15 with 31. 

 

Figure 25.  Distribution of Olive ridley nesting events within each beach sector, Corozalito, 
Costa Rica, 2011. 

The 6 Green turtle events occurred in the following sectors: sector 9 with 3 events, sectors 
10, 11 and 2 with two events in each and sectors 12 and 16 with one event in each. 

Figure 26 shows nesting activity of both Olive ridley and Green Turtles recorded fortnightly. 
From the start of the monitoring season until the 15th July, 69 Olive ridley events were 
registered, after this period the nesting activity continued to increase until the maximum 
number of events were recorded during the second half of August with 401 events. In the 
fortnight that followed nesting activity declined dramatically down to just 86 events. From the 
second half of September until the end of the season nesting events recorded during each 
fortnight was in the region of 100 events. Monitoring only took place during the first 5 days 
where 40 Olive ridley events were recorded. NEGRA 
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Species Total  
False crawl % Aborted nest % 

Lepidochelys 
olivacea 196 128 65.3 68 34.7 

Chelonia mydas 6 3 50 3 50 

TOTAL 203 132 65 71 35 
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Of the 1,512 Olive ridley nesting events the beach zone in which they nested was recorded 
for 1,448. Of these 31 (2.15%) occurred in zone 1, 963 (66.5%) occurred in zone 2 and 454 
(31.35%) occurred in zone 3. Of the 11 Green turtle events, 1 (8.3%) occurred in zone 1, 7 
(58.33%) in zone 2 and 3 (33.37%) in zone 3. 

Of the 1,512 Olive ridley events the state of the tide was recorded during nesting for 1,313 
events. Of these, 448 (34.12%) Occurred whilst the tide was rising and 865 (65.88%) 
occurred when the tide was falling. 

From all the observed turtle 171 were marked for the first time. A total of 5 Olive ridley 
Turtles were observed with existing tags, 4 of which were marked during the 201 season and 
1 was marked on another beach and had the identification tag ASVO 586. 

The LCC (Curved carapace Length) and the ACC (Curved Carapace Width) was measured 
for 328 Olive ridley turtles. The average LCC was 65.12cms (max = 76, min = 59, SD = 
2.78), and the average ACC was 69.47cms (max. = 79, min = 61, SD = 3.04), Table 19. 
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LCC (cm) ACC (cm) 

Average 65.12 69.47 

SD 2.78 3.04 

Max. 76 79 

Min. 59 61 

Table 19,  Measurements of 328 Olive ridley turtles, including LCC and ACC 
average, standard deviation and minimum and maximum values, Playa 
Corozalito, Costa Rica, 2011. 

Figure 26. Nesting activity recorded for each fortnight during the entire nesting 
season, Corozalito, Costa Rica, 2011. 
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The average number of eggs deposited for 207 Olive ridley nests was 96.14 eggs (max = 
138, min = 23, SD= 18.6). The one Green turtle that was recorded laid a total of 120 eggs. 

The average depth for 354 Olive ridley nests was 37.91cms (max = 54, min = 15, DE= 4.37). 

Del total de nidos triangulados en la playa durante la temporada, 117 fueron buscados para 
su exhumación, pero solo pudieron encontrarse y exhumarse 91 de ellos, el resto no 
pudieron encontrarse debido a las fuertes mareas que lavaron parte de la arena de la playa 
y al movimiento de arena producido durante la “arribada”. 
De las 91 exhumaciones realizadas se registraron un total de  
 
De las 42 exhumaciones realizadas se registraron un total de 3,594 huevos. De estos 2,803 
(EE=78%) eclosionaron y 791 (22%) no eclosionaron.  
 
De estos 791, 438 (55.38%) no mostraban signo de desarrollo, 289 (36.54%) huevos 
mostraron signo de desarrollo, 23 (2.9%) mostraron la condición de pipped y 41 (5.18%) 
fueron depredados. 
 
Cuadro 11, Estado de 791 huevos no eclosionados, Corozalito, Costa Rica, 2010. 
 

Sin 
desarrollo % Con 

desarrollo % Pipped % Depredados % 

438 55.38 289 36.54 23 2.9 41 5.18 
 
De los 289 huevos que presentaban algún signo de desarrollo, 53 (18.3%) estaban en 
estado 1 de desarrollo, 23 (8%) en estado 2 y 213 (73.7%) en estado 3. Cuadro 12. 
 
Cuadro 12. Estado de desarrollo de 289 huevos no eclosionados, Corozalito, Costa Rica, 2010. 
 

 

 

 

 

 

 

 

 

 

 

 

 

CD1 % CD2 % CD3 % 

53 18.3 23 8 213 73.7 
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Caletas-Ario 

During the 2011-2012 nesting season, 706 nesting events were recorded on Caletas beach, 
of which 690 (97.7%) corresponded to olive ridleys, 3 (0.4%) to Pacific Green Turtles and 13 
(1.9%) corresponded to Leatherback turtles. 520 (74%) of the total recorded events resulted 
in successful nesting and 186 (26%) in unsuccessful nesting. 
 
Of the 690 olive ridley events 510 (74%) resulted in successful nesting and 180 (26%) 
resulted in unsuccessful nesting. Of the 4 Pacific Green turtle events 3 (75%) resulted in 
successful nesting and 1 (25%) resulted in unsuccessful nesting. Of the 13 Leatherback 
turtle events 9 (69.2%) resulted in successful nesting and 4 (30.8%) in unsuccessful nesting. 
 
Table 18, Total number of successful and unsuccessful nesting events for each species at 
Caletas beach, 2011-2012 
 
 
 
 
 
 
 
 
 
 
 
 
 
In total, the 520 successful nesting events, 308 (59.2%) were relocated to the project 
hatchery, 13 (2.5%) were protected “in situ” on the beach, 44 (8.5%) were poached and 155 
(29.8%) were predated. Of the 186 unsuccessful nesting events 76 (46%) resulted in 
aborted nests, 103 (55.3%) resulted in false crawls and 7 (3.7%) resulted in dead turtles. 
 
Of the 510 successful Olive ridley nesting events, 304 (59.6%) were relocated to the project 
hatchery, 7 (1.4%) were protected “in situ”, 44 (8.6%) nests were poached and 155 (30.3%) 
were predated. The one successful Green turtle nest was placed within the project hatchery.   
Of the 9 successful Leatherback events 3 (33.3%) were placed in the project hatchery and 6 
(66.7%) were placed “in situ” on the beach. 
 
Table 19, Fate of 520 nests, including nests protected in the hatchery nest “in situ”, poached 
and predated nests for each turtle species in Caletas beach, 2011-2012. 
 
 

species Total Protected 
in hatchery 

% In 
situ 

% Poached % Predated % 

C.m 1 1 50 0 0 0 0.0 0 0.0 

D.c 9 3 33.3 6 66.7 0 0.0 0 0.0 

L.o 510 304 59.6 7 1.4 44 8.6 155 30.3 

Total 520 308 59.2 13 2.5 44 8.5 155 29.8 

 
 
 

species 
Total 
events 

Successful nesting % 
Unsuccessful 

nesting 
% 

Chelonia mydas 3 1 25 2 75 

Dermochelys 
coriacea 

13 9 69.2 4 30.8 

Lepidochelys 
olivacea 

690 510 74 180 26 

TOTAL 706 520 74 186 26 
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Of the 180 unsuccessful Olive ridley nesting events 73 (40.6%) resulted in aborted nests, 
100 (55.6%) resulted in false crawls and 7 (8.8%) resulted in dead turtles. Of the 2 
unsuccessful Green turtle events both resulted in aborted nests. Of the 4 unsuccessful 
leatherback events 1 (25%) resulted in an aborted nest and 3 (75%) resulted in false crawls. 
 
 
Table 20, fate of total unsuccessful nesting events, for each turtle species, Caletas beach 
2011-2012. 
 

 
 
For all nesting events the sector of beach where the event occurred was recorded for 697 of 
these events. The middle sectors of the beach showed to be the most productive; sector 38 
had the highest number of events with 35 closely followed by sectors 35 and 30 with 34 and 
33 nesting events being recorded.  The lowest number of nesting events occurred within 
beach sector 17 with 0 events recorded. Following this the northern side of the beach from 
sectors 1-19 recorded low nesting numbers during the entire nesting season.  
  
 

 
 
Figure 27, Distribution of nesting events per sector for all species of nesting turtle, Caletas 
beach, Costa Rica, 2011-2012 
 
 
To facilitate the data interpretation for each nesting species the data has been grouped into 
areas of 1km. The Olive ridley turtles used the entire beach to nest, figure 24, the highest 
nesting activity occurred within beach Km 4 with 227 events. The lowest nesting activity 
occurred within Km 2 with 49 events recorded. Figure 25 shows nesting activity for both 
Green (red columns) and Leatherback turtles (blue columns). Each Green turtle event 
occurred within a different beach km, one in Km1, one in Km3 and one in Km5. Of the 13 
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D.c 4     3                     75            1                      25  0 

L.o 180   100                  40.6           73                   55.6  7              8.8 

Total 186   103                  55.4           76                     40.9  7              3.7 
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leatherback events the beach sector was recorded for 12 of these. The majority of the 
nesting events occurred within beach Km 4 with 9 recorded events. 
  
 

	  	  	  	    

Figures 28 and 29, Olive ridley nesting events per beach Km and Green and Leatherback 
nesting events per beach Km, Caletas beach, Costa Rica, 2011-2012. 

 

A comparison between the number of events, split into protected nests, poached, predated, 
false crawls and aborted nests within each beach Km is shown in figure 30. The highest 
numbers of protected nests were laid within beach Km 4 with 113 nests recorded. The 
lowest numbers of protected nests were laid within Km 1. Due to the high number of total 
events that occurred within km 4 this km also showed the highest numbers of aborted nests, 
false crawls and predated nests.   

 

 

Figure 30, Protected nests, poached and predated nests, false crawls and aborted nests per 
beach Km, Caletas beach, Costa Rica, 2011-2012. 
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The fortnightly nesting activity was recorded and is shown in figure 31 for Olive ridley and 
Leatherback turtle events.  For Olive ridley turtles nesting activity peaked during the second 
half of August with 159 events being recorded. The other peak in nesting activity occurred 
during the first two weeks of October with 103 events. After this period nesting activity 
continued to decrease steadily until the end of the season where only 4 nesting events were 
recorded. The leatherback events showed no peaks but steady nesting from the second two 
weeks of September until the first half of January. 

 

Figure 31, nesting activity recorded for each fortnight during the nesting season, Caletas 
beach, Costa Rica, 2010-2011. 

 

The 3 recorded Green turtle events occurred on the 16th October, 1st November and the 2nd 
November. 

The beach zone where the nesting event occurred was recorded for 651 Olive ridley turtles. 
2 occurred within beach zone 1, 186 occurred within beach zone 2 and 479 events occurred 
within zone 3.  8 of the leatherback events occurred within zone 3, and 5 within beach zone 
2. Of the 3 Green turtle events 2 occurred within zone 3 and 1 within zone 2. 

The nesting position of the turtle was recorded for 118 Olive ridley turtles. 81 occurred with 
the turtle facing the vegetation, 4 occurred with the turtle facing the ocean, 20 where the left 
side of the turtle was facing the vegetation and 13 where the right side of the turtle was 
facing the vegetation. 

 

Of all the observed turtles it was possible to mark 79 Olive ridley turtles for the first time, 3 
turtles were observed with existing tags. All three were tagged earlier in the same season. 
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The Average LCC Measurement for 169 Olive ridley turtles was 65.5cms, (Max = 84, Min= 
58cms and SD =12.9) and the average ACC was 70.6cms, (Max =88cms, Min = 62cms and 
SD =12.58). The average LCC measurement for 5 leatherback turtles was 155.4cms, 
(Max=162, Min=150 and SD= 16.3) and the average LCC measurement was 120.6, 
(Max=137, Min=110, SD=12.3).  

Table 21, Carapace measurements of Olive ridley and leatherback turtles, including the 
average, Maximum, Minimum measurements and the standard deviation. 
 

 

The average number of eggs deposited for 341 Olive ridley nests was 90.3 eggs, (Max = 
147, Min = 9, SD = 23.3). The three leatherback nests that were placed within the hatchery 
had 77, 73 and 87 eggs respectively. The one Green turtle nest had 102 Eggs. 

The average incubation period for 220 Olive ridley nests was 48.3 days (Max = 65, Min = 39) 
The 3 leatherback nests hatched after 61, 58 and 56 days respectively. The one Green nest 
hatched after 50 days. 

In Total 304 nests were protected within the project hatchery, reliable data was obtained for 
234 of these nests. 230 of these belonged to Olive ridleys, 3 belonged to Leatherbacks and 
one belonged to a Green turtle. The 230 Olive ridley nests totalled 20,447 eggs. 13268 
(64.9%) of these eggs developed successfully and 7179 (35.1%) eggs did not develop 
successfully. Of the 7179 undeveloped eggs 2945 (41%) showed no signs of development, 
826 (11.5%) showed stage one development, 629 (8.8%) showed stage 2 development, 
518(7.2%) showed stage 3 development, 1546 (21.5%) presented the condition pipped, 
401(5.6%) were predated, and 314 (4.4%) were unidentified.  

 

Table 22, total number of all undeveloped eggs that were protected withint he project hatchery, 
Costa Rica, 2011-2012 

 

Olive ridley measurements Leatherback Measurements 	  

LCC ACC LCC ACC 

Average 65.5 70.6 155.4 120.6 

SD 12.9 12.58 16.3 12.3 

Max. 84 88 162 137 

Min. 58 62 150 110 

Without 
development 

CD1 CD2 CD3 Pipped Predated Un known 

2945  
(41%) 

826     
(11.5%) 

629     
(8.8%)        

518 
 (7.2%) 

1546     
(21.45%) 

401        
(5.6%) 

314 
(4.4%) 
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The total number of hatchlings produced was 13,268 giving a EE of 64.9%. The total number 
of hatchlings that were liberated into the sea was 12,739 giving a ER of 62.3%. 
 
Table 22 Hatch success rate for the project hatchery in Caletas beach, Costa Rica, 2010-2011 
 

 
 
 
 
 
 

 
The one Green turle nest of 106 eggsthat was placed within the hatchery produced 85 
hatchlings. 
 
The 3 leatherback nests placed within the hatchery totaled 237 eggs. One nest resulted in 
no successfully developed eggs. The other two nests produced a total of…..hatchlings. 
 
 
 
To record nest temperatures within the hatchery Hobo Data loggers were placed in 2 Olive 
ridley nests, one green turtle nest and one leatherback nest. A control logger was placed in 
the centre of the hatchery to record continuos sand temperatures during the entire logging 
period. Figures 32,33 and 34 show the different species of turtle nests being compared with 
the central control logger. Although all nests hatched temperatures for all monitored nests 
did exceed optimal temperatures, producing a much higher proportion of male hatchlings 
than females. 
 

 
 
 
 
Figure 32, recorded nest temperatures for 2 olive ridley nests, (Green and Blue) compared 
against the control logger (Purple), within the project hatchery, Caletas beach, Costa Rica, 
2011-2012. 

Eggs 
protected 

Hatchlings 
produced EE% Hatchlings 

released ER% 

20,447 13,268 64.9 12,739 62.3 



49	  
	  

 

 
 
 
Figure 33, Recorded nest temperatures for a letherback nest placed within the hatchery from 
the 15th January through until 8th March , Caletas beach, Costa Rica, 2011-2012. 
 

 

 

 
Figure 34, recorded nest temperatures for a Green turtle nest placed within the hatchery from 
17th October until 6th December, Caletas beach, Costa Rica, 2011-2012.  
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Discussion 

Punta Banco 

The nesting activity in Punta Banco has been monitored for the last 16 years. During these 
years it has become evident that the nesting activity on this beach is very dynamic with each 
year of monitoring registering differences in the temporal and spacial distribution of the 
turtles. 
 
During the first 10 years of monitoring at this project the number of registered events per 
nesting season never exceeded 250 events with exception of nesting seasons 1999 and 
2000. The last 6 years of monitoring 2006-2010, the number of events has exceeded 250 
each year. This increase in total number of registered events could indicate that the 
population of Olive ridley turtles in Punta Banco is recouperating. After 15 years of protection 
in this beach it is expected that the turtles that hatched during the first years of monitoring 
will now be coming back to Punta Banco to lay there first nests, As it is thought that Olive 
ridleys in this area take between 12-14 years to mature. 
 
 

 
 
Figure 35, Total number of Olive ridley events in Punta Banco, Costa Rica from 1996 until 2011. 

 
If we concentrate on the last 
6 years of monitoring it is 
clear to see that the total 
number of events is higher 
than the previous years of 
monitoring even though the 
number has been declining 
over the years. The last two 
years of monitoring has seen 
the lowest number of events 
which could be due to 
reduced levels of monitoring, 
increased beach erosion and 
a decrease in overall turtle  
populations.   
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In Figure 37, the total number of deposited nests differed throughout the seasons. In 
general, since the start of the project the vast majority of nests deposited were protected in 
the project hatchery. The poaching rate annually has been between 9.32% and 24.09% with 
the exceptions of seasons 1999 and 2000 when the poaching rate increased to 30.14% and 
32.19%, and the worst year for poaching in 2008 where the percentage of nests poached 
rose to 48.15%. This could have been due to a higher presence of poachers from other 
areas utilising Punta Banco, and a lower level of monitoring. It has been found though the 
different seasons that a good relationship with the local community reflects the levels of 
poaching occuring. Therfore it is important for the Pretoma volunteers and local monitors to 
work together with the local community. This was prooved during the 2009 and 2010 
seasons, with pretoma volunteers immersing themselves within the local community building 
relationships, showed reduced levels of poaching. However the 2011 season showed an 
increase in poaching to 35.6%, this was due to an increase in poachers from other towns 
poaching on Punta Banco beach, and has highlighted how difficult it is to keep poaching to a 
minimum when there is no official personel monitoring the beach during the entire nesting 
season. 
 
The level of animal nest predation is minimal at Punta Banco. Only during 3 different nesting 
season has there been observation of predation, during the last season there were only 2 
registered predation events. This low level of predation could be due to a few factors, one 
the town is located directly above the beach reducing the level of wild animals and two due 
in part to the constant presence of PRETOMA personnel on the beach. 
 

 

Figure 37 Total number of successfully deposited nests, including protected nests, poached 
and predated nests in Punta Banco, 1996-2011 

A comparision of the hatch success rate during each season was recorded, taking into 
account the level of efficiency from Pretoma personnel and the level of egg mortality in the 
hatchery to maintain a high level of success, and so that steps can be taken to deal with any 
particular problems. 
 
Figure 38 shows the hatch succes rate (EE) obtained from the hatcheries has differed during 
the nesting season 1996-2010. Between seasons 1996- 2003 the highest levels of variation 
occurred with results between 73.31% and 53.18%. Since the start of the project in 1996 the 
hatchery sites have changed due to heavy occurances of beach erosion which has lessened 
the areas available to constuct a hatchery. 
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En 1997 when the lowest EE was recorded at 48% three hatcheries were being used, one 
was located in the zone reffered to as Romain, was destoyed by high tides. Due to the 
continued damages from beach erosion a new hatchery was constructed in 2003 located 
between 5-10 meters away from the high tide line. This nesting season also produced low 
EE at just 52%, Due to high levels of organic material within the hatcherty sand, which could 
have effected the drainage, and exchanges of gasses and also changed temperature levels 
all of which are fundamentally important for the success of a hatchery. At the start of the 
2004 season the same hatchery was used however the sand was changed and replaced 
with clean sand from the beach, from this season onwards the hatch success rate was 
raised to 80% or above. This practice of removing the old sand from the hatchery has been 
continued at the beginning of each nesting season. 

 

MISSING INFORMATION HERE!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
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San Miguel 

The nesting activity of marine turtles has been monitored at San Miguel for the past twelve 
years. 

 During nesting seasons 1998 until 2003 the amount of protected nests ranged from 100-
190, this was due to the beach being protected for shorter periods of time with fewer 
monitoring personel. The increase of protected nests after this period coincides with the 
instigation of a consistent monitoring program and the start of PRETOMA’s . During the 
nesting seasons 2008 and 2009 the amount of successfully deposited nests declined 
dramatically, this could have been caused by a number of factors: Overall decline in the 
nesting population at San Miguel, decrease in pretoma personnel and therefore a decrease 
in monitoring efforts, increased instalation of beach front lighting due to increased coastal 
development. Also the year 2009 experienced the climatic phenomenon know as El Nino 
which raised temperatures and decreased the amount of rainfall during the nesting season 
which could have dramatically affected the number of nesting turtles. The 2010 and 2011 
seasons resulted in an increase in nesting activity  with just over 400 suucessfully deposited 
nests in 2010 and 329 during 2011, figure 35 During all monitored nesting seasons the level 
of predation occurring at this beach has been practically null. the presence of a small coastal 
community situated directly behind the nesting beach drastically reduces the number of wild 
animals found in the area contributing to these low predation levels.  
 

 
 
Figure 35 Total successfully deposited nests at San Miguel during the nesting seasons 1998-
2011. 
 
The level of poaching occuring at San Miguel has persisted throughout each nesting season. 
It is clear to conclude from the graph that during the first 6 years of montitoring when a lack 
of personnel and shorter monitoring periods were occurring the levels of poaching were far 
greater than those recorded during the last 8 years with an average poaching level of 29.5% 
being recorded. Since 2004 poaching levels have stayed within the region of 15%. The low 
poaching rates coincided with a mixture of increased monitoring personnel, increased 
interaction within the local community constant presence of local monitors and increased 
support from the local authorities. The only exception occurred during the 2010 season 
where a paoching rate of 24.8% occurred. This high level of poaching during the 2010 
season was due to our decision to employ new local monitors, ex poachers to help with the 
nightly patrols, this infuriated the small town resulting in many community members returning 
to poaching in order to make a statement along with these monitors themselves poaching a 
number of the nests which they were supposed to be protecting. This experience highlighted 
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how without the full support of the community the  overall success of the project decreases 
dramatically. 
 
 

  
 
 Figure 36 , Percentage of poaching occurred at San Miguel from 1998 until 2010 nesting 
seasons. 
 
Hatch success rate (EE) has been monitored throughout all nesing season in which Pretoma 
has been monitoring the beach. During the first three seasons (1998-200) the lowest EE 
were obtained, the location of the hatchery in front of the MINAE station house was close to 
many trees which caused a high level of roots to enter into the hatchery effecting the 
success of the nests. The 2001 seasons EE increased slightly, however the level of 
successful nesting was less, making it easier to place nests in the hatchery in areas where 
the roots would not effect them. During the 2004 season a new hatchery was built away from 
the trees and filled with fresh sand from the beach and changed after each season to 
eliminate organic material and litter. Since these practices were iniciated the anual EE has 
averaged at 80.6%, with the highest hatch success rate being recorded during the 2004 
nesting season at 86% The hatchery was relocated again during the 2009 season and was 
built using the same practices as those used in 2004, to maintain a high EE.  During these 
last three monitoring seasons the average hatch success rate has been recorded at 79% 
with the highest level recorded this season at 81%.  
 

 
 
Figure… Percentage of Hatch success (EE) annually in the project hatchery at San Miguel, 
Costa Rica. 
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The number of eggs protected and hatchlings produced in the hatchery at San Miguel has 
changed dramatically over the years. The first 6 nesting seasons showed similar results with 
the number of hatchlings produced between 5,000 and 10,000. During the next 4 nesting 
seasons 2004-2007, both the number of eggs protected and hatchlings produced increased 
dramatically more than doubling the results from the previous six seasons coninsiding with 
the construction of the new hatchery. The 2008 season showed a drastic decrease in the 
number of both eggs deposited and hatchling produced due to lower levels of nests being 
placed within the hatchery. Each following season shows an increasing trend in the number 
of hatchlings produced, the continuation of this trend could mean that figures return to those 
obtained during the peak nesting sesons of 2004 and 2005, figure…. 
 
 

 
 
Figure … Number of eggs protected and hatchlings produced annually within the project 
hatchery at San Miguel, Costa Rica. 
 
This season moon phases were recorded to discover if there were clear comparisons 
between levels of nesting and the stage of the moon. Our data showed there to be no real 
comparisons, turtles have shown to be nesting at San Miguel during each moon phase. By 
recording rainfall as an extra variable this data may be different and show higher nesting 
during darker wetter nights as is something that needs to be considered for the upcoming 
season. 

 

Costa de Oro 

This season Pretoma’s carried out a pilot project from August 25th to November 5th to gather 
data on the nesting population on Costa de Oro beach. This season the beach was 
monitored by only one member of the community, there were nights in which no patrolling 
took place, however the data gathered has proven that the population of nesting turtles is 
large enough to continue protection at this nesting site. 

The data from the 2011 pilot project highlighted the main threat occurring on the beach to be 
nest poaching, 73 (65.2%) of all recorded nesting events were registered as poached. 

The newly built project hatchery proved to be a success, the 30 nests protected in the 
hatchery produced a hatch success rate of 81.7% 
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Corozalito 
The monitoring in Corozalito has been in place during the previous 3 years, 2088, 2009 and 
2010. During these years the data Pretoma has obtained shows that Corozalito is one of the 
most important solitary nesting beaches for Olive ridley in the whole of Costa Rica and 
Central America. This beach of 800m has showed extreamley high levels of nesting activity 
during all three years of monitoring. The total number of events recorded each year has 
exceeded 1000, during the 2008 monitoring season, (13th August-11th November) 1,366 
events were recorded. In 2009 (July –December) 1,519 events were recorded and during 
2010, (July-December) 1,551 events were registered and in 2011 from 27th June until 5th 
December 1,269 events were recorded. Also during the 2011 season two arribada events 
were registered, with records of more than 2000 turtles nesting over a period of two nights. 
 
Figure 38 shows the increase in successfully protected nests and the increase in Hatchlings 
produced each monitoring season. The number of predated and poached nests during 2011 
has shown a decrease with respect to the previous seasons which has signified an increase 
in monitoring and therfore proteccion of the beach. 
 
 

 
 
Figure 38, Successful nesting recored during the three years of monitoring at Corozalito, 
Costa Rica. 
 
Figure 38 shows how the number of poached nests has drastically decreased in Corozalito 
from 25.4% of nests during the 2008 season to all following seasons having recorded 
poaching levels of between 10.5% and 6%. The 2011 season did show a slight increase in 
poaching levels to 8.8%. These low poaching levels could be the result of increased beach 
monitoring, and better relations witin the local community. 
  
 
 
Analysis of the number of nests 
poached in each beach sector 
showed the majority of poached 
nests (17 nests) being taken from 
sector 3. Directly behind this sector 
of the beach is where the public 
enterance is located, making it 
easier for people to steal nests 
quickly from the beach. The rest of 
the beach had average poaching 
levels of 10 nests per sector. 
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Sectors 1,2,15, 16 and17 correspond to the sectors closest to the river mouths and showed 
low poaching levels as access to these areas is more difficult and in general successfully 
laid nests within these areas is less. 
 

 

Figure 40, Total number of poached nests for each beach sector at Corozalito beach 2008-2001 

When analysing the number of predated nests per beach sector it is clear to see that sector 
13 has the highest predation occurring with 20 nests being recorded, following that is sector 
4,  (15 nests), and sectors 3 and 6 with 12 predated nests each. The sectors 3,4 and 6 
correspond to areas of the beach where more vegetation is present therefore more animals 
present. 

Predation of nests occurred both during the same night as they were laid and at any time 
during the nests incubation. This has signified that nests need to be constantly monitored 
and protected during the entire length of their incubation. 

  

Figure 41, Total number of predated nests per beach sector at Corozalito, Costa Rica 2011. 

 

To minimise poaching and predation levels in the future the time of nest relocation on the 
beach needs to be studied as there may be more animals and poachers present during 
certain times of the night, another solution to decreasing poaching and predation would be to 
relocate a number of nests to a project hatchery. Due to the extremely high number of nests 
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laid throughout a season it would be impossible to place all nests within a hatchery, most 
nests would still have to be relocated to a safer location on the beach. 

It is possible that Corozalito beach is converting from a solitary Olive ridley nesting beach 
into an Arribada beach. Following anecdotal information the number of nesting turtles at this 
beach has been increasing annually for the last 10 years, Local community members have 
also noted that during November 2008, just after Pretoma had finished their initial pilot 
project of the beach a mini arribadas occurred with around 2000 turtles nesting within a 3 
day period. 2009 and 2010 saw no such events occurring, the only registered events of 
mass nesting occurred in October of 2010 when 400 turtles were documented nesting in one 
night. During the last season 2 arribadas events were documented the first occurred on the 
24th and 25th September with more than 3000 turtles nesting and the second  during the 
night of the 5th January 2012 with 1000 turtles being recorded. 

Este hecho convierte a Corozalito en una playa de suma importancia, en la que es 
importante tener planes de protección y manejo adecuados. 

 
During the last few months of monitoring a number of Green turtle events were recorded. 
During 2009 monitoring of Corozalito beach was extended by one month to see if more 
green turtles nested during this time, unfortunately we found no increase in nesting.  

Since the beginning of the project at Corozalito it has been difficult to collect reliable data 
from the excavations. The first two years triangulation methods were used utilising posts on 
the beach, this method did not give good results as bad weather and tidal erosion moved 
posts making it difficult to find the nests. During 2011 the system was changed to using a 
compass and fixed marker posts, However this method also gave unreliable results, the 
movement of sand on the beach from tidal movement changes the position and depth of 
nests. However the level of unreliable data was also due to bad monitoring of nests by 
project personnel. This upcoming season we will continue to use the compass method and 
improve the level of monitoring, the use of hatchery would also increase the control of nests 
on this beach. 
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Caletas-Ario wildlife refuge 

The monitoring of nesting activity has been in place at Caletas for the past nine nesting 
seasons. However during the first season monitoring was only carried out between 
November 2002 until March 2003 as this is the primary nesting season for the Eastern 
Pacific leatherbacks.During the second monitoring season monitoring was lengthened to 
include the nesting season of the Olive Ridleys and ran from July until until March 2004 and 
has continued to run for this duracion since. 
 
Table  shows the total number of nesting events recorded for each nesting season for each 
species. Since the 2005-2006 nesting season the total number of events of all nesting 
species has maintained a level of 1000 events. 2008-2009 nesting season showed an 
increase in events to 1500 events. However the past two nesting seasons have shown a 
decline in total nesting.  
The nesting events of Green and Hawksbill turtles has been sporadic throughout each 
nesting season at Caletas. The principal nesting season for the Hawksbill turtles also occurs 
when the monitoring project is officially closed which may result in the low number of nesting 
events for this species. Through studies carried out throughout 2009 and 2010 capturing 
Hawksbills around Coyote Point has showed that there is a population of Juveniles and Adult 
male Hawksbills feeding around this area which could result in the increase of females 
nesting around this area in the future. 
 
Table.. Total number of nesting events for each species in Caletas, Costa Rica, 2002-2012. 
 
 
  D.coriacea C.mydas E.imbricata L.olivacea N.I TOTAL 

2002-2003 23 0 
                 
0 71 226 320 

2003-2004 45 9 0 447 0 501 

2004-2005 17 2 0 784 0 803 

2005-2006 15 7 4 1007 0 1033 

2006-2007 18 4 0 977 0 999 

2007-2008 1 9 5 957 61 1033 

2008-2009 8 0 3 1547 7 1565 

2009-2010 6 5 0 1179 0 1190 

2010-2011 3 4 0 664 0	   671	  
2011-2012 
 13 3 0  	   	  

 
The number of leatherbacks nesting at caletas has declined dramatically over the years. The 
nesting population at caletas has always been small however the differences from 45 events 
in 2003-2004 to just 3 recorded events in 2010-2011 is proof of the rapid decline in this 
species and the importance of proteccion at this site. This year the number of events rose to 
13 which is the highest level since 2007 which is a positive sign that their still exists a small 
population of leatherbacks that use the area for nesting, this year will be important to see 
how any nesting events are recorded to determine if this year was a one off or if a trend is 
going to appear. 
 
Playa caletas has showed to be an important solitary nesting beach for Olive ridley turtles, 
the nesting activity has showed a typical pattern for this species along the Pacific coast of 
Costa Rica, July and August shows the start of the nesting season with a peak in nesting 
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activity during August- September followed by a decline until the end of the principal nesting 
season in December.  
Figure 42 shows that the majority of successfully laid nests throughout all nesting seasons 
have been protected in the project hatchery. During nesting sesons2005/6 -2008/09 higher 
numbers of nests were protected in situ on the beach, unfortunatley the majority of these 
nests were either washed away by the eradic tidal movements on this beach or predated by 
animals, since this period almost all nests are placed within the hatchery for added 
protection and to obtain viable data. The total number of recorded successfully laid nest has 
declined dramatically during the last two nesting seasons. The amount of predated nests 
rose considerably during the last season which effected the total number of nests that were 
able to protected in the project hatchery. 
 
 

 
 
Figure 42  Fate of all successfully laid nests 2002/03 – 2011/12 Caletas-Ario wildlife refuge, 
Costa Rica 
 
The total number of eggs protected and hatchlings produced in Caletas has maintained a 
steady rise since the monitoring began in 2002 until 2010, Figure 35. This has occurred 
through two factors an overall increase in the amount of marine turtles utilising this beach to 
nest and the increase in personnel and hence monitoring of this site. The past two seasons 
records showed a dramatic decline in the number of nests protected due to an overall 
decrease in the number of turtles nesting on the beach and a lower level of monitoring 
achieved as a result of fewer personel during peak nesting months. This past season reliable 
data was only collected for 220 of the total 308 placed within the hatchery which has lowered 
the overal totals. 
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Figure 43, Total number of eggs protected and hatchlings produced during each nesting 
season in Caletas, Costa Rica. 
During 2004-05 to 2009-10 nesting seasons at Caletas the hatch success rate (EE) has 
maintained a constant level with exception of the 2003-2004 nesting season due to the poor 
location of the project hatchery being too close to the mouth of the river Bongo and therfore 
containing high levels of organic matter in the sand which produced a low hatch success rate 
of just 40%. A new hatchery was built during the 2004-2005 nesting season in an area 
similar to the natural nesting area of the turtles located in secor 20 of the beach far from the 
river mouth, with little tress or vegetation near. This new hatchery prooved to be a success 
and increased the EE to 66%. Nesting seasons of 2008-2009 resulted in the highest EE 
records with a hatch success rate of 77%. This monitoring season showed a decline in the 
overall hatch success rate, we think this is due to the location of the hatchery which has 
been in the same area for a number of years. Building a new hatchery for the 2012-2013 
season could see an increase in success rate. 
 
 

 
 
Figure 44, total percentage of hatch success rate (EE) annually in the project hatchery at 
Caletas-Ario, Costa Rica 
 
 
 
 
Nest temperature monitoring  
 
This season Hobo data loggers were placed within the hatcheries at Caletas-Ario and San 
Miguel.  Data loggers were only placed in the hatcheries from October onwards when the 
rainy season was ending which would have accounted for high temperatures being 
recorded. As Costa Rica has a tropical climate seasonality will play a large role in overall 
nest temperatures. It is important that during the 2012 season nest temperatures are 
recorded throughout the entire nesting season to determine trends and instil methods which 
can maintain nests temperatures within their optimal range.  
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Conclusions 

The highest recorded leatherback nesting was documented at Caletas-Ario since the 
2006-07 season. 

Although no Green turtle events were recorded at San Miguel this season received 
high numbers of successful olive ridley events. 

San Miguel achieved a high hatch success rate of 81% this level of success has only 
been achieved at the project during 3 other seasons since the start of monitoring in 
1998. 

A low Hatch success rate was recorded at the Caletas-Ario project at just 64.8 % the 
lowest recorded in the past 5 seasons.  

Predation of nests increased dramatically at the Caletas-Ario site with 155 total nests 
being predated this is the highest ever recorded at this site since initiating the project. 

Nesting data collected from Costa de Oro beach highlighted the need for this 
beaches future protection, the nests that were protected in the project hatchery 
showed high hatch success rates which is a positive indicator for using hatcheries on 
this beach in the future. 
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Recommendations 

 

Nest temperatures need to be record throughout the entire nesting season to collect a 
complete data series which can then be evaluated. 

Rainfall data needs to be collected at each site which can then be compared to level of 
nesting in regards to moon phase to determine if we can predict when higher number of 
turtles will nest.  

To increase the efficiency of the hatchery at the Caletas-Ario site a new hatchery needs to  
be built at the opposite end of the camp. 

A 3-4 month pilot project needs to be carried out at starting at the beginning of August with 
international interns and locals participating in protecting this beach 

Intensive training given to all project coordinators and interns to continue to produce a high 
level of beach monitoring and ensure that data is collected correctly and uniformly in all 
nesting beach projects. 

 
Continued and increased  efforts  to involve the local communities  in all activities should be 
undertaken at all project sites. 
 
The local police forces and MINAE personnel should visit the projects more frequently to 
enforce the laws and better protect the nesting beaches. This should also include increased 
presence of the coast guards in the area especially within the marine protected areas of 
Caletas and Cammoranal. 
 
 
An environmental education needs to be set up in within the local schools which surround 
the nesting beach projects to increase awareness of local conservation issues. 
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