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Introduction

The National Save the Sea Turtle Foundation embarked upon a new

international conservation endeavor for sea turtles, in 2002.  For

eight months (May-December) a small crew of biologists, volunteers

and members of the local community worked together to protect an

eight-kilometer section of sea turtle nesting beach along the Osa

Peninsula in southwestern Costa Rica, (Fig. 1).

Figure 1. Map of research area.
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Every rookery beach in the world has natural predators, ranging

from coatis and raccoons to jaguars and Frigate birds.  For ages, sea

turtles and their natural predators have lived symbiotically without

any major population impact; but when humans started to exploit

turtles for their meat, shells and eggs, major turtle population

declines began.  In addition, development and pollution along

nesting beaches has degraded nesting habitat and increased

mortality of eggs and hatchlings. Introduced predators (e.g., dogs,

pigs and people) are also responsible for declines.

To protect the turtles from these non-native predators, we need to

have a presence on the beach.  Sea turtle conservation projects

throughout the world have reduced depredation with the simple

step of patrolling the beach while turtles are nesting (Eckert,

Bjorndal, et al 1999, Carr 1967).

The beach from Rio Carate to Laguna Pejeperro is host to

approximately 3,000 sea turtle nests per year (Drake, D.L. 1996).

Four sea turtle species crawl up the beach to dig nests and lay eggs.

The most common is the Olive Ridley-97.8% (Lepidochelys olivacea),

followed by the Black or East Pacific Green Turtle-1.9%(Chelonia

mydas agassazii), the  Leatherback-0.3% (Dermochelys coriacea),

and the Hawksbill-unknown (Eretmochelys imbricata) (Govan, H. y

ADECORO. 1996).
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Methods:

Personnel:

The project included one biologist, one assistant manager, five

volunteers and one employee from the local community. The small

research crew patrolled the beach nightly, monitored nests,

maintained the protective hatchery and released hatchlings.

Beach Patrols:

The beach patrols were conducted as often as possible, usually 4-6

nights per week beginning at approximately 9:00 PM for 3-8 hrs.

The beach was divided into two sections that were marked every

100 m. with a stone or other fixed marker painted in white with

black letters for easy reading at night. The beaches were divided as

follows:

Rio Oro: Rio Carate to Rio Oro – 3 km

Pejeperro: Rio Oro to Laguna Pejeperro – 5 km

Two teams, each consisting of a pair of observers, patrolled one

beach section per night. They carried an equipment backpack

containing: one flashlight equipped with a red filter, a 2-meter long

soft tape measure, a 20-meter long tape measure, a data book, nest

data sheets, zip-lock bags, tagging pliers and tags, a bottle of

alcohol, latex gloves, a roll of flagging tape, two permanent markers,

pencils, a handheld two-way radio, a compass and a travel first-aid

kit.
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Each patrol noted any evidence of fresh sea turtles:  tracks, new

nests, and live and stranded turtles.

Daily for the three months, the entire beach from Rio Carate to

Laguna Pejeperro was surveyed on horseback.  All noted nests were

observed for signs of disturbance and all new un-poached nests

were noted.  All new poached nests were noted for position and

condition (e.g., shells all around or only a hole, etc).  All new tracks

including false crawls were noted for position and measured as

stated above.

Rainfall, air temperature, high/low tides and barometer readings

were noted everyday, as well as major weather patterns in the area.

Any unusual tracks or animals observed during nightly patrols and

nest surveys were also noted.

Track Data:

Track widths were recorded and, where possible, the species was

identified by the gait. The number of successful (nesting) and

unsuccessful (“false crawl”) nesting attempts was also recorded.

In Situ Nests:

In the month of May, we determined the percentage of depredation

on the beach for nests that were left in their natural condition.   To

do this we patrolled the beach nightly keeping records and marking

all new nests.  The following morning, nest surveys were conducted
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to follow the progress of each nest: whether it was poached or

disturbed in any way or if it was left alone. We also placed markers

every 0.1 km for the 8 km length of the beach.  In June we chose a

hatchery location that was at least 1 m above the high tide and

began construction. Throughout the entire season all in situ nests

were observed for change.

Relocated Nests:

All nests were recorded as either poached, a new nest, hatching or

inundated. We measured the depth of the nest chamber for the first

50 nests in order to find an average on which to base the hatchery,

and recorded it on a nest data sheet along with number of eggs,

date, time, location, species and tag number of the mother turtle.

The location of all new nests was noted before it was moved to a

protected hatchery using standard relocation techniques.

Marking Females:

Researchers did not approach nesting females turtles until egg

laying began.  If the turtle had finished nesting or was crawling

toward the ocean, it was quickly checked for tags and identified to

species.   The time when the turtle was encountered, and/or the

stage of the nesting process were noted.  Unmarked turtles were

tagged with INCONEL tags on the trailing edge of both front flippers

between the second and third scutes.  We tagged all turtles following

the guidelines presented in the Research and Management

Techniques for the Conservation of Sea Turtles. We measured
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curved carapace length (CCL), curved carapace width (CCW) and

noted any distinguishing marks and/or injuries.

Hatchery:

We relocated eggs from the nesting turtles we directly observed, or

with from nests deposited that evening (less than six hours old),

following standard protocols (Chacon, Didiher et al. 2001).  Eggs

were placed in plastic grocery bags (5 L.) and reburied in hatchery

sand within twelve hours of nesting.

The hatchery (Fig. 2) was 18m long x 9m wide, positioned 25 m

from the ocean and nests were spaced out at 1 m intervals.   The

170 Olive Ridley hatchery nest chambers were dug to match the

depth of the average in situ nest chamber.  In the hatchery there

were two post-hole diggers used to achieve the required nest depth

after which a smaller digging tool was used to round out the egg

chamber.  The eggs were then carefully placed into the egg chamber

and the extra sand from the original nest was sprinkled on top. The

sand excavated while digging the nest chamber was used to fill the

nest and gently patted down.

Each nest was marked with a numbered flag attached to a small

stick.  The hatchery was guarded and surrounded by wire mesh

(chicken wire) and a wooden foundation.  Forty days after

relocation each nest was covered by a small plastic cage buried 4 cm

at the edge.  The nests were subsequently checked everyday for

hatchling emergence.  The sand at the top of the nest was
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occasionally sifted to assure ease of exit.   Once hatchlings began to

emerge they were counted, collected and, if during the day, were

placed in a holding container with moist sand in a cool place until

dark. The hatchlings were taken with the research assistants on their

patrols to be dispersed along the whole beach so as not to attract

predators to one release area.  Seventy-two hours after the last

hatchling emergence, each nest was dug up and any surviving

hatchlings were properly released.  The remaining contents of the

nest were counted to include: shells, unhatched eggs, pipped eggs

and dead hatchlings.  The sand and contents of the nest were buried

outside the hatchery below the high tide line and the nest hole was

filled with fresh sand to reduce fungal and bacterial growth.  At the

end of the season, all the sand in the hatchery was turned over.

Strandings:

When a dead turtle was encountered on the beach and could be

transported, it was taken to a secure place where a necropsy was

performed.  The turtle was then buried and the site marked and

preserved for educational purposes.

Data Analysis:

The Data collected from the 2002 field season were recorded and

saved in Microsoft Excel for later use.  It was used for the formation

of this report.
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Results:

Sea turtle nesting activity was recorded 357 times.  306 (85.7%) of

these attempts resulted in a nest of which 171 (47.9%) were moved

to the protective hatchery.  39 (10.9%) of the attempts were false

crawls and 14 (3.9%) could not be verified as either a false crawl or

successful nesting.   322 (90.2%) of the attempts were from Olive

Ridley Sea Turtles (Lepidochelys olivacea), 20(5.6%) were Pacific

Green Turtles (Chelonia mydas agassizi) and 15(4.2%) were

unidentified.

Table 1. Number of recorded nesting attempts by all

species.   Rio Carate-Laguna Pejeperro, Costa Rica 2002.

The hatchery was maintained for only part of the season (July-

December).  The average clutch size for nests moved to the hatchery

was 103 eggs.  The average depth of nests relocated to the hatchery

was 50 cm. Average incubation per nest was 46 days.  171 nests–

170 (99.4%) Lepidochelys olivacea  and 1 (0.6%) Chelonia mydas

Species Nesting

Attempts

%

Successful

% False

Crawls

Number

Relocated

%

Relocated

L. olivacea 322 82.4 7.8 170 47.6

C. mydas

aggassizi

20 3.4 2.2 1 0.3

Unidentified 15 3.4 0.8 0 0

Total 357 89.2 10.8 171 47.9
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agassizi - were relocated over four months (Jul-Oct). 10,408

hatchlings, of 16,542 eggs collected, were released along the 8km

long beach.   After nest excavation it was determined that the

hatchery produced 1983 (12.0%) eggs that were unhatched, 1677

(10.1%) pipped eggs, 153 (0.9%) dead hatchlings, 2321(14.0%) eggs

had unknown outcomes, and 10,408(63.0%) live hatchlings.

Table 2. Fate of relocated Olive Ridley, Lepidochelys

olivacea, nests.   Playa Carate, Costa Rica, 2002.

Each of the two sections of beach was monitored from May thru

October 2002- Rio Oro for 71 days, Pejeperro for 44 days.  Rio Oro

had a total of 222 nesting attempts with 85.6% resulting in actual

nests and 14.4% false crawls with no egg deposition.  Pejeperro had

a total of 135 nesting attempts with 88.9% resulting in actual nests

and 11.1% false crawls.  Nests were relocated to the protective

hatchery from both sections- 102 from Rio Oro and 68 from

Pejeperro.

Category Number %

Unhatched eggs 1983 12.0

Pipped eggs 1677 10.1

Dead Hatchlings 153 0.9

Outcome Unknown 2321 14.0

Released Hatchlings 10,408 63.0

Total 16,542 100
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Table 3. Comparison between Olive Ridley, Lepidochelys

olivacea, nesting patterns at Rio Oro vs. Pejeperro, Costa

Rica, 2002.

105 nesting sea turtles were observed at night on the patrols.  74

(70.5%) were tagged with inconel flipper tags.  Of the turtles tagged,

3 (4.1%) were Chelonia mydas agassizi and 71 (95.9%) were

Lepidochelys olivacea.   6 (8.1%) turtles were re-encountered after

their first observation and tag application.  The female Olive

Ridley’s, Lepidochelys olivacea, had an average curved carapace

length (CCL) of 67.9 cm with a range from 57.3-74.0 cm and and an

average curved carapace width (CCW) of 72.2 cm with a range from

63.9-80.0 cm.   The Pacific Green Turtles, Chelonia mydas agassizi,

had an average curved carapace length (CCL) of 91.0cm with a

range from 88.0-95.0 cm and an average curved carapace width

(CCW) of 84.8cm with a range from 76.0-98.0 cm.  The L. olivacea

Parameter Rio Oro % Pejeperro %

# of Nesting

Attempts

222 100 135 100

# of Actual

Nests

190 85.6 120 88.9

# of False

Crawls

32 14.4 15 11.1

# of Nests

Relocated

102 45.9 68 50.4
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tracks encountered had an average width of 73.5 cm and the C.

mydas agassizi tracks had an average width of 95.6 cm.

Table 4. Measurements from nesting females observed.

Costa Rica, 2002.

Discussion

 The first year of conservation got off to an ambitious start in April

of 2002 by advertising volunteer positions necessary to complete

conservation efforts.  In May, biologists and volunteers traveled to

the remote southern Pacific coast of Costa Rica to start beach

monitoring and hatchery construction.

The effort that leads to the most information about the status of the

nesting beach and the number of turtles nesting there is the nightly

beach patrols. Because of lack of personnel we were not able to

Species # of

Nesting

Females

Observed

# of

Females

Tagged

CCL

mean

in

cm

CCL

range

in cm

CCW

mean

in

cm

CCW

range

in cm

Width

of

Track

(avg)

in cm

L.olivacea 100 71 67.9 57.3-74.0 72.2 63.9-80.0 73.5

C.mydas

agassizi

5 3 91.0 88.0-95.0 84.8 76.0-98.0 95.6

Total 105 74
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patrol every night and therefore many nests went unrecorded. The

total number of nesting attempts (357) does not reflect the total

number of nests actually laid on the beach.  Through better

publicity of our volunteer opportunities we will be able to have the

man power on the beach every night to accurately record all nests

present.

With the completion of the hatchery, in July, the research team

started relocating nests to the hatchery.  The survival rate of the

hatchery (62.9%) is very competitive with other hatchery projects

throughout the world. Studies on sand density and humidity will

help us choose optimal locations for hatcheries in the future.

The first year of tagging was successful; 74 turtles not previously

tagged were tagged.  We were able to collect size information for the

adult females; with the 6 re-encounters with turtles tagged this year

and future tagging data, we can start to put together information on

nesting intervals and size of our nesting populations.

The National Save the Sea Turtle Foundation and Salvamento

Internacional de la Tortuga del Mar have ultimate goals of

eliminating poaching on our 8 km of beach, helping to maintain and

increase sea turtle nesting populations around the world and

increasing environmental awareness in local communities.  Through

these goals we can join the effort to conserve and protect global

natural resources.
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