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Summary

The St Eustatius Sea Turtle Conservation Programme wagediiia 2001 due to concerns
that the island’s sea turtle populations were being threatereetbcabitat degradation and
destruction. The programme is managed by St Eustatius Natiomké Faundation
(STENAPA), which is the main environmental non-governmental organization onahé.isl

The Sea Turtle Conservation Programme is affiliated to the MQdeibbean Sea Turtle
Conservation Network (WIDECAST) and adopts its monitoring and tagging protocols.

Since monitoring began, three species of sea turtles have be@imed nesting on the
island; leatherbackDermochelys coriacgagreen turtle Chelonia mydgsand hawksbill
(Eretmochelys imbricaja There was an unconfirmed nesting by a fourth species, the
loggerheadCaretta carett, in 2004.

Five nesting beaches have been identified; Zeelandia Beach, TwdlehBLynch Bay,
Oranje Bay and Kay Bay. Zeelandia Beach is the primary nestatdnpand the only place
where all three species nest regularly; the other beachesedeoccasionally by green and
hawksbill turtles.

Daily track surveys are carried out on Zeelandia Beach and TBetdeh throughout the
nesting season. Weekly track surveys were carried out on Oranje Bayirfglthe report of
a hawksbill track on 1 June. The other nesting beaches were morspaedlically. Every
track is identified to species; categorised as a falsel @awa nest; all nest locations are
recorded for inclusion in the nest survival and hatching success study.

In 2006:

o Track surveys were conducted daily from 20 March to 24 November; laofd282
morning surveys were completed.

0 Leatherback nesting activity occurred from 17 March — 14 June; 18 aed two
false crawls were observed; all emergences were on Zeelandia Beach.

o Green turtles were recorded from 27 May until 18 September; 34 arebts7 false
crawls were encountered; nesting was on Zeelandia Beach, TedlehBand Kay
Bay.

o Hawksbill turtles were observed from the 3 June until 19 SeptembeneSis and
two false crawls were recorded; hawksbills used Kay Bay (3nhe&telandia Beach
(1 nest) and Oranje Bay (2 nests).

Night patrols are only conducted on Zeelandia Beach due to limitednpefsand minimal
nesting on other beaches; patrols run from 9.00pm — 4.00am. Each hadlentered is
identified to species; tagged with external flipper tags and anneit PIT tag (leatherbacks
only); standard carapace length and width measurements are talgnlocsions are
recorded for inclusion in the nest survival and hatching success study.



In 2006:

o0 Night patrols were conducted from 12 April =06 October; 127 patrols were
completed, totalling 812.75 hours of monitoring.

o One leatherback, three green turtles and one hawksbill turtleemecaintered during
patrols; all were tagged by the Programme Co-ordinator.

o One remigrant green turtle returned to nest in the 2006 season.rddistgrtle was
first observed on 19 July.

o One green turtle and one hawksbill turtle during the night pateok vgelected for
satellite transmission in 2006. This has been the second consecuivéhae the
Dutch Caribbean Nature Alliance Satellite Tracking Projectbees conducted and
successfully accomplished.

Average carapace measurements for females nesting in 2006:
o0 Leatherback: Curved carapace length (CCL) = 158.7 cm; Curvegacaravidth
(CCW) =114.8cm
0 Green: CCL =107.0 cm; CCW = 64.9cm
o Hawksbill: CCL =85.5 cm; CCW = 75.0 cm.

All marked nests were included in a study of nest survival and hatshogess. During
track surveys they are monitored for signs of disturbance or predelise; to the expected
hatching date the observers record signs of hatchling emerg@mae days after hatchling
tracks have been recorded the nest is excavated to determine hatching antjesuecgiss.

In 2006:

o0 50 nests were marked: 10 leatherbacks, 34 greens and six hawksbill nests.

0 21 nests were lost during the incubation period; 15 green nests and six hawksbill nests
were presumed to be washed away during high tides in October; dmerleak nest
was washed over by the tide for three days causing inundation; All hidwiestis
were presumed to be lost, with one hawksbill nest inundated before bewegl on
18 October.

0 Mean incubation period for leatherbacks was 64.3 days, for greens 51.Indaps a
hawksbills was indeterminable since none survived.

Excavations were performed on 20 nests; six leatherbacks, 13 greens and one hawksbill.

0 Average egg chamber depth varied between the three specieshlaekire 68.6 cm,
green = 54.4cm and hawksbill = 48.2cm.

0 Mean clutch size for each species: leatherback = 76.2 yolked + 34.2 yakjgs;
green = 101.2 eggs and hawksbill = 131 eggs.

0 Hatching success was greater for green nests than eitherhilawkdeatherback:
51% compared to 0.00 % and 21.1%, respectively.

0 Leatherbacks hatching success improved from the 2005 season, mgfeas 3.5%
to 21.1% in 2006.

o All hawksbill nests were lost for the 2006 season. This was daectdmination of
reasons. Mostly because of laying in Oranje Bay and Kay Bay which hiamsted
area available for nesting and those areas washed away bydeghater on in the



season. The one nest laid on Zeelandia was inundated for an unknown period of days

before being relocated causing nest failure.

o Emerging success was lower for leatherback than greens; 15.3 % compared to 46.4 %,

respectively.

o Very little predation was observed and a few deformed embryos eeoeded; one
nest had several hatchlings with deformed carapaces; one hambaplete skull and
no eyes present while another green hatchling had two sets ofQasgreen turtle
egg contained twin embryos, and 11 albino green turtle hatchling waleatgb Ten
were found from one nest.

0 Six nests were relocated during the 2006 season; one hawksbibbmedtatherback
nest and four green turtle nests. The hawksbill nest was laid opt@n@eer but due
to the risk of erosion from freshwater run-off from the surrounding cliff, wasatddc
19 October. The eggs appeared to have been affected by the run-off.

o The leatherback nest was immediately relocated whilst beitigUafortunately, the
eggs were unfertilised.

o Of the four green turtle nests that were relocated; two hétcme was washed away
and one failed to hatch.

o In future years the practise of relocating nests laid in erosion zones toesai@nsof
the beach will continue.

On 27 September, a dead hawksbill turtle was encountered by the Pregt2orondinator
on Turtle Beach during a morning survey. At the current time, ther@oator was lacking
the equipment to perform a proper necropsy, but the turtle was moveal reeatopsy was
performed later. A rudimentary necropsy to determine the cause tf. dédortunately no
definitive answer as to the cause of death was determined from the necropsy.

A satellite tracking project was initiated in 2005 by the DutchibBaan Nature Alliance
(DCNA) which was continued in 2006. This research was an ingdistollaboration
between STENAPA and the Nature Foundation St Maarten. Dr RobeDaranwas the lead
biologist, providing expertise and training in satellite telemetry methgygolo
o Two transmitters were successfully deployed on nesting females; one om augtiee
(“Grace”) that nested on Zeelandia on 17 September, the other \masviesbill
(“Lisa”) that nested on Zeelandia on 7 September. The turtles’ names werdrtake
two competitions that were organised for students for the “NameTthde”
Competition in 2005.
o0 The green turtle initially went off towards St Kitts, but thesaded back towards

Statia and returned to nest once more (29 September). The night patrol found her after

nesting as she was returning to the ocean. They double-checked to ureakbes
transmitter was properly attached and it was. She then moved iadret Kitts and
Nevis in presumably near-shore waters of the island. We suspécshdais in
foraging grounds. As early as December, Grace has traveltadl alistance of 1700
km.

o Lisa was the first hawksbill observed nesting on St Eustatiukhd¢o?006 season. The
last observed hawksbill was in the 2004 season. She took off from Statiagaded
straight to St Barts. She remained around the uninhabited islands between &h@&arts
St Maarten for over two weeks before moving to Anguilla for a tays. In late
September she started moving again, and travelled to the US Virgin Islangssivbe

10



stayed until approximately 7 October. Then the hawksbill started out forveater
and appeared to head back towards Anguilla but veered to the uninhalitet$ isl
between St Maarten and St Bartholomew again in mid Octoberntds&d just off
the southeast point of St Maarten but returned to the uninhabited islemdsd 10
November where she has been since.

Beach erosion continued on Zeelandia Beach in 2006:

o Many of the numbered marker stakes were lost due to high tides. Apaitety,
twenty were replaced.

o A new method of beach mapping and erosion was undertaken this year. édata w
collected in July and November and compared within the year. 64% daies $ad
recorded a positional change from the cliffs that were less36am from their July
positions. Only one stake recorded more than 2m cliff erosion frodualitslocation.
Although the data does not suggest extensive cliff erosion, the data fgopdssible
steady erosion. Preliminary data stills needs multiple yearysewalbefore any
tangible conclusions can be made.

0 Sand mining compounds the erosion problem at the northern end of Zeelaeadia B
Despite being an illegal activity, it occurred throughout 2006, in tiig god on the
beach.

o In addition to the illegal sand mining, the Executive Council of the Island Government

agreed to a one-year policy of sand mining to curb the sand shastagentruction

on St Eustatius. This policy started 11 October and will be a tempsolution that
will be monitored with certain steps placed to minimise the anmen Zeelandia
Beach. None of the preparation steps agreed to have been implementie but
Executive Council has already permitted one sand mining operation teegronel
November.

Four major cliff falls and four minor cliff falls were recorded from June to Octobe

o0 Monitoring of erosion will be a priority for 2007. A suggestion for 2000 immbnitor

erosion rates and water table to see if there is a correlation.

(@)

Several different community activities were conducted in 2006:
o0 A puppet show was organised for local schools and the after schochmmrogrto
teach about water quality with a turtle, Scout, as the main puppet in the theme.

Ten beach clean-ups were conducted on Zeelandia Beach. A total of 16 trucks full of rubbish
bags were removed, including a partial radiator, water heatge rope, fishing nets, oil
barrel, a plastic barrel, four large batteries and severabateries. Unfortunately it was
difficult to attract support from the local community despite visits to schools ifg olatsses.

The Sea Turtle Conservation Programme was featured in regtiteles in the local press
and on the radio. The STENAPA quarterly newsletter included sewwsatlrés about the
research activities conducted in 2006 and the new website contains several pegésditex
the programme, with a focus on the Sea Turtle Satellite Tracking Project 2006.

Staff participated in several regional and international meetings in 2006:
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The Programme Co-ordinator, Emma Harrison attended tfel?érnational Sea
Turtle Symposium in Crete, Greece 3 — 8 April, 2006 and the WIDEGK8Wal
General Meeting.

The Programme Co-ordinator travelled to Puerto Rico from 11 — 19 hMaoc
participate in the in-water monitoring programme of juvenileegrand hawksbill
turtles at foraging sites close to Culebra Island. The purpose was to reawivey in

a protocol for conducting in-water capture of turtles, possibly imgiteimg the
techniques on Culebra Island to the St. Eustatius in-water monitoring programme.
On 16 August, STENAPA held its first Annual Public Meeting apstat the
government guesthouse. At the Annual Public Meeting, Dr Harrison, gave
presentation on the Sea Turtle Conservation Programme.

In September, the Programme Co-ordinator was the opening night speaker ofthe “Se
& Learn on Saba” event. The work of the Sea Turtle ConservatiorraPmoge was
presented to international biologists, tourists and local residehés.facus of the
presentation was satellite tracking and its role in the consamvat Caribbean Sea
turtles.

Several recommendations are made for the 2007 season:

0]

Continued participation of volunteers, from Working Abroad and the STENAPA
Intern Programme. To extend volunteer participation, and arrange eatdztliSea
Turtle intern(s) for the upcoming 2007 season.

Monitoring of nesting beaches to continue: daily track surveys on atthes and
night patrols of the primary nesting beach.

Further development of the research programme: expand the focus ob ghenpme

by implementing an in-water survey of juvenile turtles and continues#tellite
tracking project. There is a proposal to extend the satellit&itigato leatherback
turtles for 2007.

Monitoring of erosion should also become a priority. In addition, monitomwter
table at Zeelandia beach to determine if the subterranean leadds are causing
possible egg failure but more importantly accelerating possible beach erosion.

As well as the monitoring of erosion, continue to monitor the sanchgnhapproved

by the Executive Council of the Island Government and develop alternatives,
including instigating a study to assess sustainability of sainchg and impact to the
beach nourishment process.

Include schoolchildren in carrying out beach cleanups. Arrange a ctmtest who
can collect the most rubbish and award a prize to the winner of the competition.
Integrate The Ocean Conservancy's International Coastal Cleanupifai@a with
monthly beach cleanups. The Ocean Conservancy organizes a worldwidé annua
cleanup on 16 September.

Revitalize the in-water turtle sighting surveys with the lod&ing centres. This
information will help make more informed decisions regarding thevater
monitoring programme.
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Introduction

The St Eustatius National Parks Foundation (STENAPA) established the SeaCtunservation
Programme following concerns that the island’s sea turtle popugatiere being threatened by
anthropogenic disturbance and destruction of nesting beach habitats thaodgmising, joy
riding and pollution.

A community outreach campaign was organised in 2001, to begin raising awareness about
sea turtle conservation issues. Subsequent to this initiative ch bmitoring programme was
started in 2002, in affiliation with the Wider Caribbean Sea Tuitmservation Network
(WIDECAST). The first year of the programme saw very limited and sponagimgtoring of the
primary nesting beach due to a lack of personnel; however, in 2003 ragliapatrols were
made possible following the introduction of the Working Abroad Programwvhé&h brings
groups of international volunteers to assist with projects in @t@ial and Marine Parks. By
2004 the programme had expanded to include daily patrols on several ofatitésisiesting
beaches, with a dedicated vehicle and a full-time project co-ordinator during ting sesison.

Data from the Sea Turtle Conservation Programme have shown thatsipecies of sea turtle
regularly nest on St Eustatius; the leatherbda&rinochelys coriacga the green Chelonia
myda$ and the hawksbill Eretmochelys imbricaja all of which are classified as either
endangered or critically endangered by the IUCN. There has als@beagmonfirmed report of
nesting by a fourth species, the loggerhe@arétta caretty which is classed as threatened by
the IUCN.

The ultimate objective of the St Eustatius Sea Turtle ConsenvBtiogramme is to promote the
long-term survival of the sea turtle populations on and around tinel.isf&his goal is achieved
by safeguarding critical sea turtle habitats; conducting relsear provide policy and decision
makers with current, relevant data on the status of sea tumtl#se region, and limiting
environmental impacts on nesting beaches and in near-shore waterof the most important
factors to ensure the success of the project is the direct involvement of thefooalmity in the
programme to promote a better understanding of the importance ofelongbnservation, not
just for sea turtles but for other locally threatened species.

The aims of this Annual Report include the following:
Summarise the activities of the Sea Turtle Conservation Programme cahith20©6
Review the accomplishments and deficiencies of the programme in @006suggest
recommendations for 2007
Provide a summary of the data from 2006 research initiatives
Present information locally, regionally and internationally about thearelseand
monitoring programme on the island

Produce a progress report for the Island Government, programme fungargsations,
the local community and international volunteers.
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Participating organisations
St Eustatius National Parks Foundation (STENAPA)

The Sea Turtle Conservation Programme is co-ordinated by the &itiEsisNational Parks
Foundation (STENAPA), which is the main non-governmental environmental organieatihe
island of St Eustatius (known locally as Statia). In 1996, STENARS given a legal mandate
by the Island Government to administer a new Marine Park and, in 1898,rfew National
Park; STENAPA also manages the Miriam C. Schmidt Botanigat&. The Marine Park
surrounds St Eustatius from the high water mark to the 30 metre deptour; there are two
marine reserves within the Marine Park, which are designatedke@tsmes and are in place to
protect marine habitats and to reduce fishing pressures. TheeMrark staff conducts regular
patrols and enforcement, maintain dive, snorkel and yacht moorings and condogt
educational programmes, such as the Snorkel Club and the Junior Réutgein@ddition to
research and monitoring activities such as the Sea Turtle Conservatiominegra

STENAPA is a not-for-profit foundation, relying on government subsidjeents and minimal
income from divers, yachts and hikers to conduct its activities. N8P has only eight staff
and is reliant on volunteers to run projects such as the Sea Cartteervation Programme. The
organisation is supported by two international volunteer programmesTHENARA Internship
Programme and the Working Abroad Programme, which are discussed in more da#ail bel

STENAPA Internship Programme

Since the inception of the Internship Programme in September 2001, over 37 interns ivom var
countries including Great Britain, the USA, Canada, Holland, Hundagrmany and New
Zealand have helped accomplish projects at the Botanical Gardée, @uill National Park, in
the Marine Park; they have also assisted with educational progmrmthe local schools.
Interns are responsible for overseeing the daily activities of vatsifeom the Working Abroad
Programme, in addition to managing and completing individual assignments.

Interns are provided with a small monthly stipend, basic accommodaiibtha use of a truck
during their six-month stay; however, they are personally responsiblallftravel costs, and
living expenses while on the island. The internships allow stu@ertsprofessionals to gain
valuable practical experience in their chosen field. Without thesbBcaded volunteers,
STENAPA would not be able to conduct many of its projects, since dnadation could not
afford such manpower or expertise.

Working Abroad Programme — Statia Conservation Project

Working Abroad is an international networking service based in France that, siasefdunded

in 1997, has established volunteer projects in over 150 countries worldwideNASTFEstarted

its collaboration with the Working Abroad Programme in January 2003, atatéa total of 90
volunteers have been recruited via their organisation. On St Eusgatiups of up to eight
volunteers stay for two months and assist in the development of the dbt@airden, conduct
maintenance of the National Park trails and, during turtle seasdicjgade in night-time beach
patrols. For their stay each volunteer pays approximately US$1700 towards food, waitey, lodg
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truck hire, fuel and a project expenses fee (this does not includeatib@al travelling costs or
personal living expenses during their stay).

Wider Caribbean Sea Turtle Conservation Network (WIDECAST)

The St Eustatius Sea Turtle Conservation Programme is @&ffili the Wider Caribbean Sea
Turtle Conservation Network (WIDECAST). Founded in 1981, WIDECAST sgmts the
largest network of sea turtle research and conservation projetttes world; with members in
over 30 Caribbean states and territories. Affiliation provides access tolzocatliae framework

of organisations within the region, with a strong emphasis on infammeakchange, training and
active community participation. WIDECAST promotes interaction betweeneliffestakeholder
groups to ensure effective management and conservation of turtle populations in thea@aribbe

In June 2003, STENAPA Manager Nicole Esteban was appointed WIDECAa8ntry Co-
ordinator for St Eustatius, following completion of a training coumsé&t Croix (US Virgin
Islands). Subsequent to this, the St Eustatius Sea Turtle Cormewatigramme implemented
WIDECAST-approved protocols for monitoring and data collection. WIRET has assisted
the programme through donation of tags and purchase of PIT tag applida¢oSea Turtle
Programme Co-ordinator attended the WIDECAST Annual General hseti 2004, 2005 and
2006; with funding and logistical assistance provided in part through WIDECAST.

Dutch Caribbean Nature Alliance (DCNA)

The DCNA was founded in 2005, and represents a formal coalition of the six nature comservati
management organizations of the Netherlands Antilles and Aruba, reptiesentation from
international agencies, central government and financial experts.r ffain goals are to
safeguard the biodiversity and promote sustainable management otulred resources of the
islands, through the establishment of long-term, sustainable fusdimges. The Manager of
STENAPA is currently the chairperson of the DCNA.

Funding agencies and donors

To effectively run the Sea Turtle Conservation Programme, the SPENManager and Project
Co-ordinator allocate approximately 10 to 30% of their time to raisdsf to cover the annual
programme costs. Fundraising occurs both locally and internationallylioytirsg specific
organisations, and by donation requests through newsletters and turtle awareneggmsampai

Organisations that have contributed to the Sea Turtle Conservation Progra20oé are:
- Dutch Caribbean Nature Alliance (DCNA)
Travel Committee of the International Sea Turtle Society
USONA Programme of the Netherlands Antilles
Wider Caribbean Sea Turtle Conservation Network (WIDECAST), USA
World Turtle Trust (WTT), USA
Working Abroad Programme, France

We also acknowledge those individuals who have contributed to the success of the pedgyamm
donating their time or providing financial assistance.
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Study Sites

St Eustatius

The island of St Eustatius is part of the Netherlands Antilles includes Bonaire, Curacao, St
Maarten, Saba and St Eustatius. It lies in the North-easteibb€an, and is located in the
Windward Islands, lying within the longitude and latitude median of 17°3@hNord 62°58
West; the sister islands of Saba and St Maarten stretch out r3@tmwest and 63km north,
respectively (See Figure 1).

St Eustatius is 21km? in size and is dominated by two volcannesitact volcano comprising
the “Northern Hills” (150 million years old) and a dormant volcanoedathe “Quill” in the

south, formed 2200 to 3200 years ago. As a result of its volcanic origin, dobeseof St
Eustatius all have dark sand.
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Figure 1. Map showing location of St Eustatius in the Eastern Caribbean

Sea Turtle Nesting Beaches

Since the initiation of the Sea Turtle Conservation Programme in 2@88ng activity has been
recorded at five beaches on St Eustatius: Zeelandia Beach, Beatd and Lynch Bay on the
Atlantic side of the island, and Oranje Bay and Kay Bay on the Caribside (See Figure 2).
There follows a brief description of each of these beaches.
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Figure 2. Map showing location of nesting beaches on St Eustatius

Zeelandia Beach

At over 1km this is the longest beach on St Eustatius; it isttire
linked to Turtle Beach at its southern end. It is quite a narroehbea
backed by cliffs, except in the northern 200m where these is a
relatively sparse border of Sea Grape tré&sc¢oloba uvifera In

this region there are also the remains of an abandoned hotel behind
the beach and the principal public access area. Ground vegetation is
not extensive, limited to small patches of Beach Morning Glory
(lpomoea pes-capraeand an unidentified succulent-type plant,
which are both grazed by cows that occasionally shelter under tlgeagpeatrees. The beach is
very dynamic with considerable sand movement throughout the year; despiteighstill the

most stable, permanent beach on the island. Erosion is extensieeteltise access area,
especially following heavy rains; the problem is exacerbated by reandval in that region.
Close to the southern end of the beach is a large storm guatevhich acts as the landfill for the
island’s household waste. It is the primary turtle nesting beacnfpdbktiee species of turtle
(green, leatherback and hawksbill), and the only place on the island ighénerbacks have
been recorded nesting. It is the only beach monitored at night ethdurtle Conservation
Programme.

Turtle Beach

This is the second longest beach on the Atlantic side, meas
approximately 400m. It links to Zeelandia Beach at its nort
point, and connects to Lynch Bay around a point to the south. |
steeply sloping bay, which is subject to considerable sand move

especially during the hurricane season (June — November). #’
backed by cliffs and there is virtually no vegetation except
occasional Sea Grape trees on the cliffs. There is a stater gut
in the middle of the beach which was formerly used as the lan&®
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for the island; although not currently used this gut still contaimsge lamount of refuse and is
open to the beach. Nesting activity to date has been limited ¢m guetles. Unfortunately
access to this beach at night is often prohibited due to the tidedyeaatbte it is only patrolled
during the day except when conditions permit.

Lynch Bay

This very small, rocky beach is located around the point to the
south of Turtle Beach; it is approximately 200m long. There is
considerable ground vegetation cover, primarily Beach Morning
Glory and it is backed by a sloping cliff which provides the only
access when tides prohibit movement from Turtle Beach. Unlike
8 many of the other beaches on the island Lynch Bay is stable due to
s * the adjacent reef barrier that provides a natural shelterlsmdoa
sand retention. Green and hawksbill nesting activity has been rdartl@s beach, and it was
the site of an unconfirmed loggerhead nesting event in 2004 (I. Berksl,Geamm.). Due to
access issues, Lynch Bay can only be monitored safely during the day.

Oranje Bay

This is a very dynamic sandy beach on the Caribbean side g&
island; it experiences considerable sand movement througg
the year. It stretches for almost 2km and runs into the harba
its southern end. The beach is bordered by grass anc
occasional Coconut Pal@¢cos nuciferain addition to severalf
hotels and shops; there are also ruins of warehouses on thg™
and in the near-shore waters along its entire length. Velgy
nesting of green and hawksbill turtles has been observed, d
which fact it is not monitored regularly.

Kay Bay

This is a short, rocky bay on the Caribbean side of the island;
approximately 200m long. It is backed by a high cliff, which has a
few Sea Grape trees; there is no other vegetation cover. Gmen a
hawksbill turtles have been recorded nesting on this beach. The
| only access to Kay Bay is via private residential properties; th
owners of one property report any signs of turtle nesting activity to
STENAPA as this beach is not monitored on a regular basis.

Methodology

Pre-Season Preparations

The Sea Turtle Conservation Programme 2006 commenced with the fgllgwé&iseason
activities:
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Beach Preparation

To prepare the primary nesting beach for patrols, numbered stakespostiened at 20m
intervals along Zeelandia Beach; these stakes are usedKkdhmdocation of all nests or false
crawls recorded during day or night patrols. Each stake wasdpdecelose as possible to the
vegetation or cliff behind the beach. Some stakes were remdnom the 2005 season, these
were repainted; any that were missing were replaced.

Training of Volunteers

The materials used for training volunteers about the Sea Totkservation Programme were
reviewed before the first group from Working Abroad arrived in AR@06. Two short
presentations were created; the first was a basic introductieea turtles, their biology and
nesting behaviour; the second focused on beach monitoring protocols and #uoe userof the
data collection sheets. Every volunteer received training before assistingeath monitoring.

Other Preparations

At the conclusion of the 2006 nesting season, the following activities were performed:

Selection of New Programme Co-ordinator

In July the existing Programme Co-ordinator, Dr Emma Harrison, anaduner resignation
from the position; she accepted a new job as the Scientifecior of a turtle conservation
organisation based in Costa Rica. She remained in St Eustailus November to oversee the
end of the nesting season, begin the in-water surveys and to train thBrogiamme Co-
ordinator.

The position was advertised locally in the Daily Herald newspaperoangdio, and also on
several listservers including NANCI (Netherlands Antillesr&@ Reef Initiative), CORAL,
seaturtle, in addition to the DCNA (Dutch Caribbean Nature Allipnict and via the
WIDECAST network.

Assistance with UNEP Caribbean Environment Programme and SPAW

In partnership with the UNEP Caribbean Environment Programme, assiassd of the degree
to which parties to the Cartagena Convention's Protocol concerning I§pBctdected Areas

and Wildlife (SPAW) have implemented legislation to enable thetool was conducted.

STENAPA assisted with writing the text that has executed lating to Netherlands Antilles'

and Aruba'’s legislation, specifically St. Eustatius, that dell 8#AW, focussing on sea turtles
as a proxy for the several hundred species listed in the Protocol annexes.

Monitoring and Research Activities

During the 2006 nesting season several different monitoring an@rceseactivities were
conducted as part of the Sea Turtle Conservation Programme:

Track Surveys

Daily track surveys were conducted on the primary nesting beaclafdeéeBeach) and Turtle
Beach; surveys of other beaches were performed periodically when dleecessary. These

19



surveys provide data on the temporal and spatial utilisation of previdesiified turtle nesting
beaches throughout the nesting season. For each track observedothiadaihformation is
recorded (See example of data collection sheet in Appendix 1):
Observer — Name of observer recording data.
Date
Weather — Brief description of environmental conditions.
Moon phase — Based on the previous night's moon; this information is rectwded
determine whether there is a relationship between moon phase and emergence.
Species — If possible to determine from the track.
Track width — Measured as the straight-line distance betweenutes flipper edge
marks; taken to the nearest millimetre. For each track tt#h ws measured at three
random locations and the average used in analyses.
GPS location — Measured either at the centre of the nesttioe afpex of a false crawl
track.
Locale name — Name of the beach.
Triangulation measurements to two landmarks — Straight-linargistto the two nearest
numbered stakes; taken to the nearest centimetre. Measuredreithiéhe centre of the
nest or at the apex of a false crawl track.
Distance to vegetation — Straight-line distance to the vegetation behind theob¢athe
cliff if no vegetation; taken to the nearest centimetre. Medseiteer from the centre of
the nest or at the apex of a false crawl track.
Distance to high tide line — Straight-line distance to the naxstnt high-tide line; taken
to the nearest centimetre. Measured either from the cerifne oest or at the apex of a
false crawl track.
Number of unsuccessful nest cavities — If the turtle made more than one attempb@gt nes
during the same emergence.
Result of nesting attempt — Recorded as either lay, probable lsg,di@wl (when some
nesting activity observed) or track only (no nesting activity at all).

All marked nests were monitored daily and their status recorded; any disturbettayatbsests
were noted. After the data have been recorded a line is dnatlve sand through both tracks to
indicate that it has been registered, ensuring that data acelleated twice for the same track.
Surveys were conducted as early as possible in the morning to preaekdg from being
disturbed or washed away. For continuity, and to increase the acafraata collection,
surveys were conducted by the Programme Co-ordinator or trained personnel in her. absence

Beach Patrols

Nightly beach patrols were conducted on Zeelandia Beach and, whecotmdiitions permitted,
Turtle Beach; data from previous years show very low nesting denaitiother beaches, making
it an inefficient use of resources to carry out night patrolbeget other locations. Each patrol
consisted of a minimum of two people; including either the Progra@wrerdinator or an intern
when possible, although occasionally two Working Abroad volunteers condactealrol
together. A stretch of beach approximately 1km in length was monitorédedandia Beach (up
to 1.6km when Turtle Beach was included) from the cliffs at thehaortend to just south of
Smith’s Gut; hourly patrols of this section were conducted between 9.00pm - 4.00am.
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The primary objective of the beach patrols was to encounter as mstmgrtertles as possible;
to tag them with flipper and/or internal tags as appropriate ct@brapace measurements, mark
the location of the nest for inclusion in a nesting success surveyeluate any nests laid in
designated erosion zones. For each turtle observed the followingvdegarecorded (See
example of data collection sheet in Appendix 1):
- Observer — Name of observer recording data.
Date — Patrols span two dates but to avoid confusion the first datedishweughout the
entire patrol.
Time — At the moment the turtle is first encountered
Weather — Brief description of environmental conditions.
Moon phase — This information is recorded to determine whether thareelationship
between moon phase and nesting emergence.
Species — If the turtle is not observed the species is deterrfrora the track, where
possible.
Gender
Tag information — See detailed description below of data recorded.
Activity — At the moment the turtle is first encountered. Classeenaerging, searching,
body pitting, digging egg chamber, laying, covering, disguising, goreal (fisurtle has
returned to the sea).
Carapace Length — See detailed description below of measuretakets for each
species.
Carapace Width - See detailed description below of measurements taken fqesaeh s
Parasites/Ectobiota — The presence of any parasites on the turtle are recaoince tyief
description of the parasite; its location is indicated on aralagn the data collection
sheet.
Injuries — Any injury to the turtle is described and the location ineltcan a diagram on
the data collection sheet.
Notes — Any additional pertinent information about the turtle or thefaviour is
recorded here.
Track width — This is only recorded if the turtle is not observed dutuegpatrol.
Measured as the straight-line distance between the outer fépigermarks; taken to the
nearest millimetre. For each track the width is measuréldre¢ random locations and
the average used in analyses.
GPS location — Measured either at the centre of the nest log apex of a false crawl
track. When possible this is taken while the turtle is laying,,wthe egg chamber is
open and the exact location of the eggs is known.
Locale name — Name of the beach.
Triangulation measurements to two landmarks — Straight-linandis to the two nearest
numbered stakes; taken to the nearest centimetre. Measuredreithéine centre of the
nest or at the apex of a false crawl track. When possible thegsurements are made
while the turtle is laying so that the exact location of the eggs is known.
Distance to vegetation — Straight-line distance to the vegethehind the beach or to
the cliff if no vegetation; taken to the nearest centimetre. Measured edhethfe centre
of the nest or at the apex of a false crawl track. When possible this measusemeaié
while the turtle is laying so that the exact location of the eggs is known.
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Distance to high tide line — Straight-line distance to the memzstnt high-tide line; taken
to the nearest centimetre. Measured either from the centne okst or at the apex of a
false crawl track. When possible this measurement is made the turtle is laying so
that the exact location of the eggs is known.

Number of unsuccessful nest cavities — If the turtle made nheane done attempt at
nesting during the same emergence.

Result of nesting attempt — Recorded as either lay (when the was seen laying),
probable lay (if the nest site suggests that the turtle laichdgggs were seen), false
crawl (when some disturbed sand observed) or track only (no nestmityaat all, no
disturbed sand).

Relocation data — If the nest is deemed to have been laid in amabtesioication which
iIs prone to erosion or flooding the eggs are relocated to a mores smmiion of the
beach. The following data are recorded for this new nest site.

o0 New GPS location — Taken at the centre of the new egg chamber.

o Triangulation measurements to two landmarks — Straight-linandis to the two
numbered stakes closest to the new nest location; taken fronertre of the
new egg chamber.

o Distance to vegetation — Taken from the centre of the new egg chamber.

o Distance to high tide line — Taken from the centre of the new egg chamber.

o The number of eggs — The total number of eggs; also recorded shparatde
number of yolked and yolkless eggs.

o Time eggs laid — The time the turtle began to lay eggs.

o Time eggs reburied — The time the eggs were placed in the new egg chamber.

All data were collected either while the turtle was layimgmmediately afterwards, when she
was covering the nest site; no turtle was touched before she had started laying.

Once the turtle had returned to the sea, a line was drawn in ridetls@mugh both tracks to
indicate to the person conducting the track survey the following mothetgdata had been
collected, preventing data repetition for the same track or nest.

Tagging Methods

Flipper Tags

Metal flipper tags (National Band and Tag Company, MONEL Style #9251 — WC350 and
INCONEL Style #681: WE1 — WE100) were donated by the Marine Turttgimg Centre,
Barbados, which is affiliated with WIDECAST. All tag applioed are inspected and cleaned on
a routine basis and replaced when they cease to function properly.

Standard tagging methods are used, based on the protocols of the TuittiMpRProgramme

in St Croix, USVI. For leatherbacks, external flipper tagsag@ied to the centre of the fleshy
skin located between the back flipper and the tail (See Figuréd@)hard shell species, tags are
applied adjacent to the first large scale on the proximal pdteofront flipper (See Figure 4),
where the swimming stroke will cause minimal tag movemeata@®, G. H, 1999). Tags are
applied while the turtle is covering her nest, immediatelgraghe has finished laying eggs; this
is done so that the turtle is not disturbed prior to laying. Two niegsl are attached to each
turtle, both leatherbacks and hard-shelled species; this is to ¢hatieven if one tag is lost the
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individual can still be recognised. External flipper tags werg applied by trained personnel,
either the Programme Co-ordinator or a Marine Park intern.

Passive Integrated Transponder (PIT) Tags

PIT tags were purchased by the Sea Turtle Conservation Prograitimieinding from KNAP
Fund, MINA. For leatherbacks only, in addition to the two external flippgs, one PIT tag is
also applied to each individual. A PIT tag is a small micromsmewhich transmits a unique
identification number when read using a hand-held scanner. While tleisuaying, a single
PIT tag is inserted under the skin in the front shoulder muscleedfurtle using an applicator
(See Figure 3). All leatherbacks encountered were scanned faregence of PIT tags using an
AVID scanner before a PIT tag was inserted, to avoid double-gggdividuals. Only the
Programme Co-ordinator and STENAPA Manager were trained to apply PIT tags.

‘agging site for PIT tags

Togging site for Nipper taps

Figure 3. Tagging sites for leatherbacks Figure 4. Tagging site for hard edh
species

Carapace Measurements

Standard carapace length and width measurements (as of Bolten, 1€@9jaken of each
nesting turtle encountered, after she had finished laying. Measaote were made using a
flexible metal or fibreglass tape measure; each measuren@ntaken once, to the nearest
millimetre.

Leatherback

Curved carapace length (CCL) was measured from the nuchal notck
anterior edge of the carapace where it meets the skin) in a straight line
most posterior tip of the caudal projection (&&eor! Reference source
not found). When the caudal projection is not symmetrical |
measurement is made to the longest point (any such irregularityl weu
noted on the data collection sheet as influencing the measuren
Measurements were taken just to the right of the central madeslong its

Curved
Carapace
Length
(CCL)

crest, to avoid errors associated with carapace surface aréigsl Figure
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5. Carapace length - leatherback ZT1T\

Curved carapace width (CCW) is measured at the widest pointhdret | :
are no standard features delineating the end points (See Figuiighé®) n /;
tape measure passes over the ridges and does not follow their contoy : | :

Figure 6. Carapace width — leatherback
Hard shell species \/

Curved Carapace

. o For green and hawksbill turtles the curvq  width cw)
s carapace length notch to tip (CCL n-t) wés
| Curved measured. Itis measured in a straight line from the anterior point
( | | Carapace [ gt the mid-line (where the carapace and skin meet) to the
| | | Leugth posterior tip of the supracaudal scutes (See Figure 7). As the
| | | Notch to . )
\ o supracaudals are often asymmetrical CCL n-t is taken to the
\ W ip .
. S ecLny longest tip.
|~ —

Figure 7. Carapace length —hard shell

Curved carapace width (CCW) is measured in a straight lingeket the u A
widest points of the carapace (See Figure 8); there are no anatomicakfg : /v :
marking the end points. :

Curved Carapace
Width (L CW)

Figure 8. Carapace width — hard shell
Nest Survival and Hatching Success

All nests recorded were included in a study on nest survival and hattlingss. Every day
during morning track surveys the status of each marked nest warsedlisa record was made if

a nest was deemed disturbed, destroyed or washed away. Close to the predicted hatcferig dates
around 50 days) the triangulation data were used to mark the siteefglodamber; to prevent

the surveyor having to re-measure the nest each day a small “V’ of sticks ved pathe sand
behind the nest site. This area was closely monitored for evidenkatalfing; a depression,
hatchling tracks or hatchlings. When any signs of hatching were observed the nestavated

after 48 hours; if no signs of hatching were recorded the nest was excavatetledtstr 20 days

from the date the eggs were laid. All excavations were conductétiebiProgramme Co-
ordinator or trained personnel to ensure accuracy of data collection.

If a depression or other sign of hatching was present the excaeatdully dug down at this
point until the first egg was encountered; if hatching had not been observed the triemglaitei
were used to locate the expected site of the egg chamber diggieg commenced. Using
gloves, the nest contents were carefully removed from the egg chanmdenventoried. The
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following data were recorded for each excavated nest (Gm®pde of data collection sheet in

Appen

Any h

dix 1):

Nest code — Each nest was given a unique identification number.

Observers — Names of people present during excavation.

Date — The date the nest was laid; when hatching was observed addte¢héhe
excavation was conducted.

Number of empty shells — Only shells corresponding to more than 50% efgheere
counted; representing the number of hatched eggs.

Number of hatchlings — Any hatchlings found in the egg chamber were recorded; dead or
alive.

Number of unhatched eggs — Eggs were opened to search for the prafsemteyos
and categorised as:

o0 No embryo — No obvious embryo present.

o Embryo — Embryo present; includes all stages of development.

o Full embryo — Embryo in final stages of development and ready to hatch.
Number of pipped eggs — Eggs where hatchling had broken the egg shelildaitd
hatch; characterised by triangular hole in the shell. Whether majatdis alive or dead
was also recorded.

Number of predated eggs — If possible the type of predator was noted; often chathcteris
by a circular hole in the shell.

Number of deformed embryos — Any deformities were recorded such as miggedsi|
additional scutes on carapace, albinism or the presence of meltilg/os in a single

€gg

Number of yolkless eggs — Small, yolkless eggs were counted separately.

Notes — Any additional pertinent information was recorded.

Depth of nest — To the top of the egg chamber (first egg encountexktheabottom of

the egg chamber (after final egg removed); measure to nearest centimetre

atchlings found alive were released to the sea. When theanyevds complete the nest

contents were returned to the egg chamber and reburied.

In-water Turtle Sightings

To obtain information on in-water sightings of turtles, data cadlactforms were given to the
three dive centres on St Eustatius: Dive Statia, Golden Rock @a&eCand Scubaqua as well
as visiting live-aboard dive vessel Caribbean Explorer (See example of datan Fkgeendix 2).
The data form was redesigned in October to have a different flogug/ould coincide with the
upcoming habitat mapping and in-water survey programme that will be thétaitihe upcoming
year. The following data were recorded for each sighting:

Dive Site — Location where turtle was seen.

Date

Time — Time of sighting.

Dive Centre --- Who the dive centre was when the turtle was sighted.

Dive Master

Species of turtle — Green, hawksbill, loggerhead or leatherback.

Size of turtle — Less than 10cm, 10 — 50cm, 50 — 100cm, more than 100cm.
Did the tail extend more than 15cm past the shell? — Yes, no, don’t know.
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Condition of the turtle — Alive, dead, injured. If injury, a description of the injury.
Distance from the turtle — less than 3 metres, 3-5 metres, 5-10 metres, over 10 metres
Visibility — clarity of the water.

What depth was the turtle seen —metres.

Where was the turtle — On the surface, in the water column or at the bottom.

What was the environment — Sand, sea grass, coral reef, rock or other (cave, aneck, et
What was the turtle doing— Resting, mating, swimming or eating?

Were tags present — Yes, No or Unsure.

Any other comments

Originally divers were asked to complete the forms whenever theguetered a turtle while
diving. Due to the fact that many people could be completing the forjustoone turtle, it was
decided to let the Dive Master fill out the form. The Progran@uoeordinator visited the dive
centres periodically throughout the 2006 season to collect any completed forms.

Sea Turtle Satellite Tracking Project 2006

In June 2005, funding was confirmed from the DCNA to initiate a mediiplar sea turtle
tracking project in the Netherlands Antilles. This project wasntar-island initiative between
the DCNA, STENAPA and the Nature Foundation Sint Maarten; led byusga biologist Dr
Robert van Dam. The objective was to learn the geographical odrapult female green and
hawksbill turtles nesting on St Eustatius and St Maarten, by debegmtheir migratory
movements and the location of their feeding grounds. Another important aspect of tbevpsje
as a forum to engage local communities in sea turtle congarviasues, by illustrating turtle
migratory behaviour from the islands.

Basic Satellite Telemetry

Satellite telemetry involves attaching a small transmitighe carapace of a turtle; each time the
turtle surfaces to breathe, a signal is sent to an ARGOS receiver on-board alyitatey FOAA
satellite. This signal provides informatio
about the location of the turtle; the signal
classified into one of five location classs
depending on its accuracy. This will va
depending on several factors includi
environmental conditions and relati
location of transmitter and satellite. Usi
satellite transmitters it is possible to follo
individuals and gain detailed informatio
about turtle migration and migrator
behaviour patterns. By knowing whe
turtles are going and the routes they
Figure 9. Satellite transmitter fitted to a
turtle carapace

| ST EUSTATILS'
MARINE PARK |
“Tal: 599-318.2054 |

Mg kAT nom

between breeding and feeding areas,
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researchers can determine potential threats in all aregeefrited by turtles and so focus
conservation efforts where most needed.

Satellite transmitters are small and lightweight; theofies ST-18 used on St Eustatius
measured 12cm by 5cm and weighed approximately 200g. Essentially thejeer®nic
components and a battery housed inside a hard plastic casing, with aralextéenna at one
end. They are designed to be hydrodynamic and so cause minimal disruptiturtte’s natural
swimming and diving behaviours. For hard shell species transsriigewn a layer of elastomer
that cushions between the transmitter and the carapace; hens secured using layers of
fibreglass resin.

The fibreglass creates a protective casing for the transmaiganst damage on reefs or other
hard surfaces during its time in the ocean. Transmittersaithally last several months until
the battery fails, the antenna is broken, or it is dislodged from the carapace.

Education and Media Activities

In 2005 the “Help Out or Sea Turtles Miss Out” programme, teadhmdocal communities

about sea turtle conservation issues, with Education Officer Dominjsgenburg, was

particularly successful. In 2006, the year the focus of the schooltedtupeogramme was waste
management and pollution. Each month, the Education Officer visitedtinasfand primary

schools and looks at a specific topic related to the main theimé @n St Eustatius she is
provided with logistical support from STENAPA staff.

To raise public awareness of the Sea Turtle Conservation Pradigetent media events were
arranged; these included a radio interview in November and Decennbelgsain the local
newspaper, the quarterly STENAPA newsletter, features regasditellite tracking on the
STENAPA website, and a poster presented at tfdrgérnational Sea Turtle Symposium. The
poster was entitled “A Satellite Tracking Project in thendiWard Islands of the Netherlands
Antilles”.

Beach Erosion

When the numbered stakes were placed along Zeelandia Beach befetartlod patrols, the
distance from the stake to the cliff or vegetation was recordddtésmine the extent of erosion
along the monitored section of beach. This estimate of erosion has taken place since 2004.

If a significant landslide or cliff fall was encountered durangatrol on any nesting beach, the
following data were recorded; the date, time (if known), amouncliéf affected and a
description of the damage, including a photograph whenever possible.

Community Outreach Events

Raising community awareness of the Sea Turtle ConservationaRmog is a fundamental part
of the programme. Various activities were arranged during 2006, which aréodddmeiow:

School Activities

The Education Officer for the Windward Islands of the Netherlandslle&t Dominique
Vissenberg, visits St Eustatius monthly to coordinate the educationEdbeation Officer
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focused on waste management and pollution in 2006. Other activities, spcip@et shows,
were organised.

School Vacation Programme

This programme was implemented by the Island Government in 2004: reigbnischool
graduates, who are continuing their studies overseas, are given \acsmeits with local
businesses during their summer vacation. STENAPA has pamidifratthis scheme since its
inception and accepts at least one student each summer. The stugend by the lIsland
Government and assists with many of the ongoing programmes inclticdengsea Turtle
Conservation Programme, helping on night patrols, nest excavations and beach clean-ups.

Beach Clean-Ups

Zeelandia Beach was chosen for Beach Clean-ups as it is tharyptumtle nesting beach on the
island, and the beach where the majority of the turtle research activities obese évents were
conducted with the aid of staff, interns, volunteers and members of the public. Each cless-up w
advertised in advance to encourage participation by the local commAiriégord was made of

the number of participants at each clean-up and the amount and tydebishrcollected. All
rubbish was disposed of at the Smith’s Gut landfill site.

Media Exposure and Public Presentations

Whenever possible the events of the Sea Turtle Conservation Progr200® were publicised
in the local newspaper, STENAPA newsletter, on local radio orhgaSTENAPA website.
Public presentations were also given to different groups on the island.

Participation in Meetings, Workshops and Symposia

In an effort to broadcast the work of the St Eustatius SeaeT@Qadhservation Programme to as
wide an audience as possible, the Programme Co-ordinator trigdrid ahy relevant meetings,
workshops or symposia relating to turtle biology, research or oaiser issues. Such
gatherings create ideal opportunities to establish regional and internatiotetts within the sea
turtle community; these contacts may provide guidance or support to eapdndevelop the
programme on St Eustatius in the future.

Results

Pre-Season Preparations

Beach Preparation

A total of 65 stakes were prepared by the Programme Co-ordinatr; stake had a number
engraved and then painted white. A band of reflective tape wasdppleelp locate them on

the beach at night using a flashlight. Stake 1 was located at the northern Iewtlaxidia Beach

and they ended at stake 65, half-way along Turtle Beach; they were positioned by the Peogramm
Co-ordinator and a group of Working Abroad volunteers. Only part of TurtlehBgas marked

in April as no leatherback nesting had been observed on that beachiaqupngears; in August
temporary stakes were placed on the remainder of Turtle Beach, gvben turtle nesting
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activity was recorded. Over the course of the nesting seasono$dheestakes were lost due to
high tides and beach erosion; these were replaced using temporary markers.

Training of Volunteers

The Programme Co-ordinator conducted the first training session on l2@Q8; present were
Working Abroad volunteers and Marine Park staff and interns. Each sivecegoup of
Working Abroad volunteers received an identical orientation. In additiohetdwio theoretical
presentations on sea turtle biology and data collection, they receiveataré&raining on nest
marking methodology and carapace measurements.

All interns also received training in external flipper taggingt@cols; it was hoped that they
could tag turtles encountered on nights when the Programme Co-orduaatoot leading beach
patrols. However, during the monitoring period, all turtles requiragg were actually observed
on patrols led by the Programme Co-ordinator.

Preparations

Selection of New Programme Co-ordinator

In July the Programme Co-ordinator, Emma Harrison, announced her resigfram the
position; she accepted a new job as the Scientific Director othandtirtle conservation
organisation based in Costa Rica. She remained in St Eustatiughentgind of October, to
oversee the end of the nesting season, begin the in-water surveys and to train the @emnferogr
Co-ordinator.

In September the position was advertised locally in the Daily Herald newspeajpen aadio, and
internationally via several listservers. Almost 40 applications wessvedt, and a short-list of 13
submitted answers to additional questions prepared by STENAPA MaNegde Esteban.
From these 13, three were selected for interview by telephdre flecommendations were
submitted to the board of STENAPA and the selected candidate, Areurers, was informed
on 3 October and appointed to start on 26 October; an application for a emwnk pas
submitted to the island authorities prior to arrival on St Eustatius.

Monitoring and Research Activities

The following is a summary of the data collected during the 2006 mmgt@nd nesting
activities of the Sea Turtle Conservation Programme.

Track Surveys

Daily morning track surveys were conducted between 20 March and 23 November; a total of 232
surveys were completed. On 17 days, surveys were not performed eithen thedement
weather conditions making surveying dangerous, training or lackrebmeel. The Programme
Co-ordinator conducted 79% of the track surveys; trained volunteers ands inggried out the
surveys in her absence.

Zeelandia Beach was always included in the survey; Turtle Beaxlswaeyed on all but eight
days and Lynch Beach was surveyed on 35 occasions during the seasahe st month
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surveys were limited to Zeelandia Beach as nesting activity &éaskd; morning surveys were
only conducted to monitor marked nests for hatching activity.

The first track was observed on 17 March: a leatherback nesee@sled on Zeelandia Beach.
This nest was reported by Manager, Nicole Esteban as the Prnogr&@wm-ordinator was away
from the island and no night patrols were being conducted at thatTimelast nesting activity

was recorded on 17 September; a green turtle nest laid on Zeelandia Beach.

Three species of turtle were recorded nesting in 2006; leatherbesday and hawksbill.
Leatherback nesting occurred between 17 March and 14 June; greendstihg activity was
recorded from 27 May — 18 September; six hawksbill nests were obsertedebel June and
19 September.

2006 proved to be the busiest nesting season to date since theomadpthe monitoring

programme in 2002. Considerable nest activity was observed in 2006 (See

Table 1, Figure 10 and Figure 11); a total of 50 nests and 61 falsésdor all three species.
Zeelandia Beach was the primary nesting beach with 30 nests linTiotde Beach recorded
eleven nests, with seven in Kay Bay and two in Oranje Bay.

Table 1. Summary of turtle nesting data collected during track surveys i2006

Species Number Location Number of Location of
P of Nests of Nests False Crawls False Crawls
Leatherback 10 All Zeelandia Beach 2 All Zeelandia Beach
19 Zeelandia Beach 38 Zeelandia Beach
Green 34 11 Turtle Beach 57 18 Turtle Beach
4 Kay Bay 1 Lynch Beach
1 Zeelandia Beach
Hawksbill 6 3 Kay Bay 2 Oranje Bay

2 Oranje Bay

30



Nest Distribution for 2006 Season
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Figure 10. Distribution of nests on Saint Eustatius Nesting Beaches2006
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Distribution of False Crawls in 2006
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Figure 11. Distribution of false crawls on Saint Eustatius nesting beackén 2006

All leatherback nesting activity occurred on Zeelandia Beach, and was almiosivetg limited

to a 300m stretch at the northern end (See Figures 10 and 11); only onedadseas recorded
south of this area. Green turtles used four nesting beachesHer eésting or false crawl
activities; but most emergences were on Zeelandia Beach and Bedch. The rest of the
activities were distributed on Kay Bay, with five nests and Lynch \Bifly one false crawl. In
contrast to leatherbacks, green turtle activity was not as concentrated. €Eneneevy few tracks

and nests north of marker 11, with activity clustered between markers 43 to 63. Greendigtle ne
were not found north of marker 11 but were scattered throughout Zeetanlidurtle Beach,
with a moderate concentration found between stake number 44 and stake number 64 (8&ge Figur
10). One false crawl was observed near stake three but mestrfaisls were recorded south of
stake number 10 (See Figure 11). Hawksbill activity was confiroredhree of the nesting
beaches; Zeelandia with one nest near marker 1, Kay Bay withrthse® Oranje Bay with two
nests and two false crawls. Hawksbills showed no discerniblerpatigth truly scattered
nesting.

Beach Patrols

In 2006 monitoring of Zeelandia Beach was performed seven nights pedt, wee include
weekends. Patrols commenced at 9.00pm and ended around 4.00 am; they were cdodgcted a
the entire length of Zeelandia Beach and occasionally on TurtlehBeden tidal conditions
permitted.

32



Night patrols were conducted between 12 April and 6 October; patrdésieon this date as no
nesting activity had been observed for 20 consecutive days and it wasddbatthe season
had finished. In total, 127 patrols were conducted with approximately 813 hopasroif time
logged. If insufficient personnel were available patrols were el on eight nights patrols
were cancelled or terminated early due to bad weather causingrdasgonditions on the
beach. The Programme Co-ordinator led 37.0 % of patrols, assisted Img iate volunteers;
when not on patrol the Programme Co-ordinator was on radio stand-bsisbthe team on the
beach if necessary.

Turtles were encountered on 21 separate nights; approximately 16.5%ot8, matan encounter
rate of 1 turtle every 6 nights. The first leatherback was decbon 20 March, but the first
female encountered was on 15 April. The last recorded leatherbacbnvwtae 14 June; the first
green individual observed was on 30 June. The last recorded and obseemdugiie was 17

September. Finally, the first hawksbill turtle was recorded by mbwge of the public on beach 1
June at approximately 9.00 pm with the last recorded hawksbill on 21 September.

The times of encountering a turtle varied throughout the night. Théeestad turtle was
encountered was at 6:45am during a morning survey on 26 March. The stk leatherback

that was seen by the Programme Coordinator. The turtle was returning to theisepastihg and

had no tags present. Most night encounters were between 8.20pm and 3.B0apeaks
between 10.00pm - 11.15pm, 00:10 - 00:30am and 1:00 - 1:15am. The latest a turtle was recorded
was 3:20am which was a green false crawl on 25 September.

Temporal Distribution of Turtle Encounters

Figure 12: Temporal distribution of turtle encounters during night patrols on Zeelandia
Beach in 2006
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Eight individual females were encountered; one leatherback,esa durtles, and one hawksbill
were observed during patrols. One leatherback was seen seven timefs,which were
successful nesting attempts; the average inter-nesting ihfervilhe leatherback was 8.3 days
(with a range of 8 — 12 days). Of the green turtles, three wereveddsmore than once with one
being recorded four times. One laid two nests but not recorded to hatesengrawls; one laid

a nest and made one known false crawl; another accounted for feucrfalgls. Unfortunately,

with the lack of data, average inter-nesting interval for gesehhawksbill turtles could not be
calculated from a single individual but collectively the intesting interval for green and
hawksbill was 1.5 days (30 June to 20 August) and 18.3 days (1 June to 18 September
respectively.

Visitors were always welcome on night patrols, both tourists emednbers of the local
community. However, very few people joined researchers in 2006; only 24ep@opbtal,
comprising two staff members, three medical students, two journalistis7anterested members
of the public. In addition, on two separate nights, a total of 13 stuffemsthe Caribbean
Marine Reserves Programme (part of the Broadreach Progranmimed patrols. This
programme brings groups of high school students from the UniteesStatstudy how marine
reserves are managed and also participate in hands-on field research.

Tagging

Of the seven individual females encountered on beach patrols durir2§@6enesting season
(See above) only one had tags from previous years. The leatherb&ckhatrivas encountered
had no tags (PIT or back flipper tags) when first encountered andveastgo external flipper
tags in both rear flippers (Tag numbers WC339 and WC340) and a siiiglagi133922451A)
in the right-hand shoulder muscle. The hawksbill encountered had nonthggaa given two
external flipper tags (WE34 and WE35). Of the green turtles encodntene was already
tagged and the rest were given new external flipper tags. Theopsgrtagged turtle was a
returning green that had been recorded in 2004 and returned to nest despgiteyao its left
rear flipper. The green turtle‘’s external flipper tag was kedain the left front flipper (WE19)
but was unable to receive another tag on the right front flipper @uené constraints. All
tagging of turtles was performed by the Programme Co-ordinator.

Carapace Measurements

Standard carapace measurements were taken for each femalashtagged; some individuals
were measured more than once, if they were encountered mltigls during the season. Table
2 , Table 3 and Table 4 show the curved carapace length (CCL) dtid(@CW) measurements
for each leatherback and green turtle encountered, and the mean for each species.

In Table 2, the same leatherback turtle encountered was measutietesi CCL measurements
showed 5cm of variability, ranging from 157.2 cm to 162.2cm, with a me&B87cm. Width
also varied 2cm for the same female; CCW = 114.0cm — 116.3cm, witbaa of 114.8cm.
There was up to 5cm variation in the CCL measurements takengRah§7.2cm — 162.2cm),
with the CCW measurements differing by two centimetres (Range = 114 cm — 116.3cm).
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Table 2. Carapace measurements of all leatherback turtles encountered2006.

Turtle Identification Curved Carapace Curved Carapace

Number Length! (CCL) / cm Width* (CCW) / cm
WC339 158.7 114.8
Species Mean 158.7 114.8

Table 3. Carapace measurements of all green turtles encountered in 2006.

Turtle Identification Curved Carapace Curved Carapace
Number Length' (CCL n-t)/cm | Width* (CCW) / cm
WE32 109.3 102.7
WE28 111.0 96.9
WE 30 104.0 96.9
WE36 106.0 100.0
WE19 112.5
Species Mean 108.6 99.1

Individual green turtles showed much more variation in both carapadd lang width than
leatherbacks (See Table 3); CCL n-t ranged from 104.0 cm — 112.5 cm, with a mean of 108.6 cm;
CCW ranged from 96.9cm — 102.7cm, mean = 99.1.

Table 4. Carapace measurements of all hawksbill turtles encountered 2006.

Turtle Identification Curved Carapace Curved Carapace

Number Length* (CCL n-t)/cm = Width* (CCW) / cm
WE34 85.5 75.0
Species Mean 85.5° 75.0°

In Table 4, only one hawksbill turtle was encountered throughout the cuuitse 2006 season.
There were not enough multiple data sets to have repeated measures and datgruanations
in CCL and CCW.

Nest Survival and Hatching Success

Twenty nests were marked for inclusion in the nest survival and hgtshrress study; six
leatherbacks, 13 green turtles and a hawksbill. Tables 5 and 6 prosidaenaary of the nest
survival data obtained from each marked nest of 2006; each tabls,detaleatherbacks and

If a turtle was encountered on more than one occasion the averagmedsilirements taken are shown
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hard shell species respectively, nest code, turtle identification numbemtocathe nest, fate of
the nest, incubation period in days (if known), and whether the nest was excavated or not.

Table 5. Summary of nest survival data for each marked leatherback nest.

Nest Turtle Id _ Incubation Nest
Code = Number Location Fate of Nest / days Excavated
DC061 WC339 Zeelandia Partly hatched 66 Yes
DC062 WC339 Zeelandia Partly hatched 60 Yes
DC063 = WC339 Zeelandia Nest not fodnd N/AY No
DC064 WC339 Zeelandia Partly hatched Unknown Yes
DCO065 WC339 Zeelandia Partly hatched 67 Yes
Nest not found,
DC066 WC339 Zeelandia | markers moved by N/AY No
sand miners
DCO067 WC339 Zeelandia Unhatched/Inundated  'N/A Yes
DC068 = WC339 Zeelandia Nest not found N/A No
DCO69R | WC339 Zeelandia Unhatched/Unfertilised N/A Yes
DC0610 WC339 Zeelandia Nest not found N/A No

The survival of nests varied in accordance to what nesting beach was utilised, bilitvagenat

very high. For example, on Kay Bay and Oranje Bay, none of the nestgeehimcause they
were washed away. Kay Bay saw eight washed away while Oranje Bay saw two washawa
nests were laid on Turtle beach; one nest could not be found whes timeato excavate. One
successfully hatched, two partially hatched and one could not be located. On Zeelandi@®each
nests were laid, but only 12 hatched. This left 24 clutches thad tailbave hatchlings emerge
from them for various reasons. Of the 24 that failed to hatch, 11wasteed away and lost due

to erosion before it could be relocated to a safer location. One hawksbill and onwugteemrest

was relocated in the middle of the incubation period as high piossd a serious threat to the
survival of the eggs if lefin situ

Evidence of hatching was only observed for nine marked nests; six gestsm and three

leatherback nests. This was either hatching tracks in the saratcbtings encountered on the
beach, and therefore it was only possible to calculate the inculpstiand for these nests. For
both leatherbacks and greens, incubation period was determined froplemsists; 64.3 days

and 51.1 days, respectively.

1 “N/A” indicates that the data of incubation was unknowthegidue to an unknown nesting date or the clutch did
not hatch for several reasons described in “Fate of Nest”.
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Excavations were conducted on 20 of the 50 marked nests; six leatherbackei3agd one
hawksbill nest. Eleven nests, four leatherback, and seven green, couloe niound by
researchers when it was time to excavate the nest; on saasions the nest was marked after

the turtle had left the beach, and so only an approximate location of the egg chamber was known.
For all of these nests no signs of hatching were observed, thusrbatexe this lack of
information about the exact location of the eggs When trying to exceaeltenest, several holes

were dug in the vicinity of where the triangulation measurementsectosstry to locate the egg
chamber. Only when this procedure had been performed, and no eggs wereeesedpwats the
attempt abandoned and the nest classified as “Could not find”.

Table 6. Summary of nest survival data for each marked nest of hard shelpecies.

Nest Turtle Id ) Incubation / Nest
Location Fate of Nest
Code Number days' Excavated

CMO061 = Unknownd Turtle Beach Hatched 47 Yes

CMO62R WE28 Zeelandia Hatched 53 Yes

CMO063 Unknown Zeelandia Hatched 51 Yes

CM064 = UnknowA Kay Bay Lost N/A3 No

CMO065 = UnknownA Zeelandia Unhatched Unknown No

CM066 = UnknowA Kay Bay Lost N/A3 No

CMO067 UnknowA Kay Bay Unhatched Unknown No

CMO068 = UnknownA Turtle Beach Unhatched Unknotn No

CMO069 Unknown Zeelandia Hatched 51 Yes

CMO0610 = Unknown Kay Bay Lost N/A3 No

CM0611  Unknowh Zeelandia Lost N/A3 No

WE30/WE _ Hatched 48 Yes

Zeelandia

CM0612 31

CMO0613 = Unknowrf , Lost Unknowr? No
Zeelandia

R
CM0614  UnknowA Zeelandia Lot N/AY No
CMO0615  Unknown Zeelandia Lost Unknowrt No

1 “Unknown” indicates that no signs of hatching were observetesr could not be found during excavation. Also

the hatching date was not known, so it was impossible to calculate batiocuperiod.
2 Turtle not observed and so identity and tagging information was unknown.

% These nests were not excavated but presumed washed away be thiekighgerved in October.
“ Nest relocated on 3-Oct-06 as egg with dead hatchling observed on sand dakisgitvey.

5 Nest relocated 18-Oct-06 but was lost due to inundation due to run off from cliff
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The excavation data from all marked nests are detailed in Appenaiithbsome of the data
summarised. The depth of nests differed considerably between the gpeeees, with
leatherbacks digging deeper nests than either greens or hawkabdls;depth to bottom of egg
chamber was 68.6cm compared to 68.1cm for greens and 48.2cm for hawkdthisigia
leatherbacks dig deeper, it was unusual for green turtles, on aveoadey as deep as



leatherbacks. On average, green turtle nests are 55cm and areaeathgrback digs to an
average of 60 cm. Leatherbacks laid much fewer yolked eggs per nest than greetksioilsiaw

range was 50 — 94 for leatherbacks, 14 — 139 for greens and 139 for hawksbills. Mean number of
eggs per nest for each species was 76.2 eggs for leatherbacks, 10gteeifer and 139 for
hawksbills, although the sample size for the Hawksbill specieonlgs = 1. Leatherback nests
excavated contained yolkless eggs (small-sized eggs which have n¢ Molkpreens or
hawksbill nests were observed to contain yolkless eggs (See Appendix 5).

Table 7. Summary of excavation data from 2006

Species Mean Depth = Mean # Eggs Mean'% Mean %
to Bottom/cm / Nest Hatching Emergence
Leatherback 68.6 76.2 + 34117 21.1 15.3
Green 68.1 104.3 51.0 46.4
Hawksbill 48.2 139 0.0 0.0

The three species showed great variability in both hatching andgiempesuccess; hatching
success was calculated as the number of hatchlings that madeoit the shell into the egg
chamber; emerging success was the number of hatchlings that imade of the nest.
Leatherbacks showed a better hatching and emerging suceestaat2005; 21.1% hatching
success compared to only 3.5% in 2005 and 15.3% emerging success in 200& {4ust
2005. Two leatherback nests contained only unhatched eggs indicatingathladtchlings
survived; four green nests were also completely unhatched. Greemgsnuch more successful
than leatherbacks; hatching success was 51.0% and emerging suasets.4% for the 2006
season. No hawksbill hatchlings managed to successfully complete the incubatidnfiee of
the nests that were laid in Kay Bay and Oranje Bay were washed away during high tidesdobse
in October. No hatchlings or egg clutches were found during excavatidesyior Oranje Bay.
The hawksbill nest that was laid in Zeelandia beach was inundateddbyvater runoff before
being relocated. Unfortunately, during the exhumation of the nesgnteskthat the inundation
was sufficient enough to cause failure of that particular egg clutch (EIO65R).

During the excavation of a leatherback nest (DC062) a number of dieatings were found in

the egg chamber (13 hatchlings), which suggested that they eneauatproblem while trying

to leave the nest that prevented many of them emerging and guing the open sea (See
Appendix 5). When unhatched eggs were opened it was found that leathdrhddksver eggs

with no visible embryo present; these eggs were assumed not to have besed@rtdperly and

no embryo developed. The mean percentage of eggs with no embryo for each species was 46.8%
for leatherbacks, 44.9% for greens. One leatherback nest seerasetdoden an unfertilised

clutch (DC069R). 72 of the 74 eggs contained no embryo, while 48 of the eggs were yolkless.

Several nests contained pipped eggs; 18 leatherbacks and 91 greendptaitiofal09 eggs, 39
of which were dead. Very few eggs showed signs of predation; onlytdal and only from
green nests; it was not possible to determine the type of preDaftormed embryos were rare;

! Normal and yolkless eggs calculated separately for leatherbacks
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several hatchlings from nest CM0603 had deformed carapaces; onadsbr@M0616R had an
incomplete skull and no eyes present while another green hatablnghest CM0618 contained
two jaws but no shell or limb deformities were recorded on thiscpéat hatchling. One green
turtle egg contained twin embryos, and a total of eleven albino gnetds hatchling were also
found; ten of which came from one nest, CM0620.

Six nests were relocated during 2006, due to the likelihood of it beishgedaaway if left in
place; one leatherback, one hawksbill and four green turtles. dtreetback nest was relocated
as the eggs were laid into chamber which was filling witkewandicating the female lay below
the high tide line. The nest was relocated between stakes adjhtiree. No leatherback nests
were washed away during the 2006 season. The hawksbill nest waseetlogahe 19 October
after being laid on 7 September. The reason was that runoff frome#iby cliff after a heavy
rain causing erosion. The nest was relocated a few meters away direailyt ioffStake 1 which
is protected from runoff by a large boulder. Of the green turtles ibat were relocated, two
were laid below the high tide line and relocated during that nightlp&ne was relocated from
marker 45 to marker 39 and the other from marker 46 to 39. In the futyineeats laid in this
area will be relocated as it appeared to be a sectionedbeach particularly prone to erosion.
The nests were relocated during a night patrol as the eggsvisiale in a bank of sand being
eroded by waves. The other two green clutches were relocatedhafteriginal nesting date.
CMO0634R was originally recorded as a false crawl on 21 August butvegygsobserved on the
surface of the sand on 22 September indicating the nest was belepveagay. Four eggs were
destroyed by the sea and not relocated (marker 36 to marker 39). Thegretheturtle clutch
(CM0613R) was moved ten days after it was laid, 10 August, as the nest was bdiad oo
sea. This clutch was moved from marker 53 to marker 64.

In-Water Turtle Sightings

In 2006, the in-water turtle monitoring programme was temporarilyputold. Initially, the in-

water surveying was planned to begin in 2006. The reason was due to the upcoming development
of in-water survey monitoring techniques being developed for WIDECA&Ese protocols

should be completed sometime in mid-2007. It was deemed that sineepiiméscols would

largely determine how the in-water monitoring would be conductedinfbemation that was
currently being collected could potentially be of minimal value.

In light of these events, however, in-water turtle sights watelightly conducted. In late
October, a revised form was introduced and distributed to the logalcdntres; Dive Statia,
ScubAqua and Golden Rock Dive Centre. The new form included the Dive Master as the primary
contact point. The reason for this was that diver might be lessiexped in accurately
identifying a turtle underwater and so more prone to error. Alsomigieic system was used
exclusively, which created additional white space and a more readable fornesibéthe basic

data (condition of turtle, where it was seen, etc.) remained unchanhedinclusion of the
“Presence of Tags” section was included along with “Other Cartshand the new Sea Turtle
Conservation Programme logo was displayed (See Appehdix 2
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Turtle Stranding

On 27 September, a dead hawksbill turtle was encountered by tharRnog Co-ordinator on
Turtle Beach during a morning track survey. Lacking the necessargnesnti to perform a
necropsy the turtle was moved above the surf line, to ensure that nowvawept away by the
tide. Later that day the Programme Co-ordinator, assisted by MarleRanger Walter Blair,
returned and performed a rudimentary

necropsy to try and determine the cause of = ==
death.

Figure 13: Measuring diameter of oId 3
scar possibly due to shark bite. -,'-_.. =

On initial examination it was discovered that‘g;
the turtle had a large section of its rear
carapace (diameter 22cm) and the engi'__ '
right rear flipper missing. . No other.
obvious signs of injury were observed on
upper side of the turtle, however, when
was flipped over to begin the necrops)
several additional signs of damage wer
found (See Figure 14). A bite was detecte
on the plastron, which had a diameter of 23cm, and there was an additiootire wound in
the flesh close to the left rear flipper. These injuries wessibly from a previous shark attack,
since they were completely healed. None of the injuries looked senmmusgh to cause death,
and they may have possibly occurred post-mortem. The curved carapahenas@?2.3cm and
71.8cm curved carapace width; plastron length was 60.1cm

Figure 14: Possible bite on rear right flipper.
F

The Programme Co-ordinator was able to conduct a
very basic necropsy; all the internal organs were
removed and examined; none showed signs of disease
| or damage. The digestive tract was completely full;
there were even undigested pieces of sponge very
close to the mouth. This indicates that the turtle was
actively feeding up until close to the time of death.
The reproductive organs showed her to be female;
though the ovaries were undeveloped indicating that
she was probably a juvenile or non-breeding adult.
9 Unfortunately no definitive answer as to the cause of
- death was determined from the necropsy.

Sea Turtle Satellite Tracking Project 2006

The following is a summary of the research activities thatewconducted as part of the Sea
Turtle Satellite Tracking Project 2006; see also Harrison (2006).

41



Research Activities

A short training session on the methods for applying the transmitters was@ienRrogramme
Co-ordinator, STENAPA Manager, and researchers in St Maarten in Z8@5preliminary
schedule for attachments was organised for the month of September; with &plantiar three

transmitters to be deployed. Two were proposed for St Eustatius)yidealgreens and
hawksbills, and one on a hawksbill on St Maarten. Dr van Dam left instructions omeqtip

purchase and the design of a wooden holding box that was to be constructed.

‘Lisa’ the Hawkshill turtle

On the night of 7 September 2006 a hawksbill turtle was encounterdtk aroithern end of
Zeelandia beach. The animal was intercepted as it attemptetuto to the water after a failed
nesting attempt. The hawksbill proceeded to go back up the beach again to eventuallyimgst, la
143 eggs. The turtle was then held in a plywood box for transmittecauoh. In addition to
flipper tags, a Telonics ST-20 A-1010 transmitter with Argos6llry25 was attached to the
uppermost part of the carapace by the deployment team, led by Dr Eamnisofi STENAPA'’s
Research Officer. This animal was average size for a h@lkste, measuring 85.5cm curved
carapace length. After obtaining a small skin sample for futareetg studies, the turtle was
released and returned to the sea at 6.00am on 8 September (See Appendix 6).

As part of a project studying the effects of different beachacieristics on nest success a small
data logger was placed in the nest, to monitor the temperature shathgition. This project is
being conducted by sea turtle biologist Mario Mota from Mote Matiaboratory in Florida,
USA. He was interested in acquiring data from a black sand beadhapproached the
Programme Co-ordinator about the possibility of deploying data loggers on Stusustati

This transmitted hawksbill turtle was named ‘Lisa’ by one ofwieners of an arts and crafts
competition held among schoolchildren on St Eustatius by STENAPA. Sheeattfze waters
of St Eustatius immediately after nesting on Zeelandia Beadmnswg north towards St
Barth’s and on to Scrub Island, on the east side of Anguilla. Shenexiizere for several days
and, based on the signal strengths received by satellite, may hdaed aesthe ample sandy
beach there on the night of 24 September, some 16 days after her apsBhgustatius and in
accordance to the typical inter-nesting interval exhibited bybBean hawksbills. Then she
moved westwards through deeper waters, changing southwards onto Sin@heitJ.S. Virgin
Islands. ‘Lisa’ stayed just off the north-western tip of St Croid again may have nested on the
night of 8 October. After this possible nesting, ‘Lisa’ swarstwards, again towards Anguilla
and St Maarten, eventually settling in waters 20-35 meters deap the west end of lle
Fourchue, an uninhabited cay located between St Barth’s and St Mg@ate Appendix 6). The
area appears to be a good foraging ground for adult hawksb#istuad another hawksbill turtle
was similarly tracked using a satellite transmitter tosdu®e area after nesting in 1998 at Mona
Island, Puerto Rico (R. van Dam, unpublished data). As of early Decezfibér the turtle
remained transmitting from this same location. Although ‘Lisadesl up only 63km straight-line
distance from St Eustatius, she swam over 2000km to reach this foraging groumatidastiter
possibly nesting on two different islands.
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‘Grace’ the Green Turtle

On the night of 17September 2006, a female green turtle was inetadi@r it laid 129 eggs on
Zeelandia Beach. The turtle was held in a plywood box for application of the Tatooded ST-
20 A-1010 transmitter with Argos ID 60724 by a team led by Emma ddarriThe turtle was
also flipper tagged and measured 106cm curved midline carapace length, which is ga sizera
for a green turtle in the Caribbean. This turtle was quite &iger than the hawksbill female,
measuring 106cm in length; however she was much calmer throughow-tibar long
attachment procedure, making it a lot easier for the team tth@dtansmitter fitted properly.
Fortunately they were able to release her back to the sd#ejose a huge rain storm began. If it
had started raining while they were working with the transmitirould have severely hampered
the entire attachment process. The transmitted animal wassedlet approximately 2.25am.
(See Appendix 7)

Initially she headed around the northern end of St Eustatius before spending sevesialsgatys
St Kitts. During that period, it looked as if she was heading bawhkrds St Eustatius, to lay
another nest. Those assumptions were confirmed on 29 September; theatigl out on
Zeelandia Beach radioed around 10.15 pm to report that ‘Grace’ hadséee heading back to
the sea. They had checked her transmitter and everything appeared tgobe condition. The
transmitted green turtle was named ‘Grace’, short for Graceful, by anothenaf the schools’
arts and crafts competition. ‘Grace’ started swimming tow#rdssoutheast and along the west
coast of the island of St Kitts, maneuvering around to the southeastiat of that island, along
the coast facing Nevis. She has since been transmitting fromapiparently is her foraging
habitat. ‘Grace’ swam about 60km to reach this location, which appeamtain stretches of
relatively shallow seagrass beds and is influenced by some sedliomenfrom rivers on Nevis.
Green turtles are generally herbivores and often associated with such seegsa&Srace’ is the
second green turtle tracked from St. Eustatius; ‘Miss Shellie’ winsved in 2005 to an area just
in front of the Zeelandia nesting beach. According to latestiledilons, Grace has traveled over
1700km as of early December 2006 with a straight line distance of just 38km (See Appendix 7).

Beach Erosion

Of 52 stakes that had been placed in 2005, approximately 32 stillniexinai the start of 2006;
20 had been lost, mostly south of Smith’s Gut. For the remaining 32 dtesack between the
stake and the cliff was measured as an indicator of cblien along Zeelandia Beach. Since a
new method of beach mapping and erosion was implemented, using dat2dd&rmbeach
mapping data would not be applicable. Consequently, figures were @aripam information
taken July 2006 and figures collected in mid-November 2006. Ten stakesmexactly the
same location as July 2006 suggesting no cliff erosion for that penoy-dhe (64.0%) stakes
had a positional change of 50cm or less from their July locatiengelstakes displayed cliff
erosion of 50 - 100cm from the July location (11.0%); six (9.8%) recorded lowenf cliff
erosion since the July mapping. Of these six, one (1.6%) was recordadframt of where it
had been in July. The mean distance between the stake and teaslf.9m; the range was
0.00 m — 2.00 m. Erosion was concentrated in several areas; from &takk$ stakes 23- 27
and between stakes 32 — 38. The first of these areas is ckb&epoblic access at the northern
end of Zeelandia and the other two are about half-way along the beacte Befith’s Gut.
Although the data does not suggest the dramatic cliff erosion Wardetween 2004 and 2005,
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the data does indicate probable steady erosion. Preliminary data still need® rye#iiphnalyses
before any tangible conclusions can be made.

During 2006 eight cliff falls were observed on Zeelandia Beach. Wweue considered major
while the rest were minor cliff falls. Observed evidence shinasthe major cliff falls occurred
in the early part of the season, two in June, one in July and another irnt.Atwgasoccurred just
north and south of Smith’s Gut and each time the fallen boulders cousrest ¢he entire width
of the beach. This made negotiating these areas during nightspdiffault, especially when
coupled with the nightly tides.

On two occasions the section of cliff which fell was equal or more than 10m ih;l¢imgtlargest

(recorded on 18 June) was approximately 15m long. A very large settiba cliff, consisting

of boulders and small rocks, was found. During the month of October, fouatepalls were

recorded, all regarded as minor and ranging between one to thtees.nlwice during the
season, cliff falls coincided with heavy rains.

Community Outreach Events

School Activities

In September, Dominique Vissenberg, Elsie Riley and several volupasicspated in a puppet
show for the new school year’s nature conservation educational progréheme of ‘Water’).
All Cycle One and Two pupils of the four schools participated (Govern@rd#, Golden Rock
School, Seventh Day Adventist School and Terminal School) in the intoglusession. During
the introductory puppet play, the turtle mascot, Scout, explains his neegdgvas examples of
different threats he faces in his life. Afterwards, Dominiques®hburg led a discussion about
sea turtles.

In a land-versus-sea turtle race, the children participated anispdalsow difficult it is to walk
on land with flippers. This demonstrated what sea turtles expenemee they go to a beach to
nest. Also, children held their breath to demonstrate how long tedlesold their breath in
comparison, over five hours.

In later lessons, the water topic will fit in with
pirate theme. The focus goes onto marine life
also the diversity of properties that water has.
major theme is not directly related to turtles; m
so the importance of water, marine habitat
coastal vegetation. The central character is Sc
who is a marine turtle. Scout fall under the curs
greed and becomes a pirate sailing under the pi
ship, Black Turtle Each adventure Scout and
pirate crew have introduces a new lesson on w.
In the end, Scout breaks the curse of greed
returns to his normal self (see Appendix 8).

Figure 15. Puppet show performed at local schools
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School Vacation Programme

This programme was implemented by the Island Government in 2004} graduates, who are
continuing their studies overseas, are given work placements wihldasinesses during their
summer vacation. In 2006, Ramon Del Rosario participated for the monthulyof He
participated in a variety of ranger tasks, including several exdsimations for the Sea Turtle
Conservation Programme.

Beach Clean-Ups

Ten beach clean-ups were organised during the 2006 turtle nestiog;seasry month except

for the month of September. Some beach clean-ups were conducted orekiemdgeto draw
assistance from the local community. Unfortunately the responsetfr® local community was
disappointing; in the ten clean-ups that were organised, no local \@isirgarticipated. In one

case, the Statia Oil Terminal Company promised a joint effora beach cleanup, but due to
miscommunication none of their personnel ended up taking part. A group of 13 students and staff
from the United States, who were working with STENAPA as part of the Braetferogramme
assisted in a beach cleanup on 13 July.

Media Exposure and Public Presentations

To ensure that the Sea Turtle Conservation Programme reach&eam audience as possible,
the Programme Co-ordinator maintained regular exposure in thegomess local radio. Many
press releases were published during 2006. A total of thirteen meitias were submitted and
published in the Daily Herald. The topics covered the Programme Quatodiravelling to the
Sea Turtle Symposium to present a scientific poster, illsgadl mining, the first turtles of the
season, a puppet show held in all the primary schools, upcoming vacaneyRobghamme Co-
ordinator position and updates on the satellite tracking project (ppendix 9). The St.
Eustatius Turtle Programme was also mentioned in an aptiddéshed on 3 June reporting on
sea turtles for World Environment Day. The article focused on turtles on St Maarterc|bded
information on St. Eustatius.

The satellite tracking project was also featured in a monthlip aterview in late October. The
30 minute radio interview focused on the 2005/6 DCNA Sea Turtle Satétlcking Project.
The questions pertained to satellite tracking, basic satell@éenétry and results from 2005 and
2006 transmitted turtles.

To maximise the exposure that the St. Eustatius Turtle Prograstee/es internationally as
well as locally, the STENAPA newsletter also featured an articles allets in every edition in
2006 (See Appendix 12). This quarterly newsletter is sent electrgricaiiterested parties and
ex-volunteers. The STENAPA websitettp://www.statiapark.opghas several pages dedicated
to the St. Eustatius Turtle Programme activities which are updated rgghlarionly do the web
pages focus on the Conservation Programme, but the site also has gages dedicated to the
Sea Turtle Satellte Tracking Project in 2006, with links tocation maps on
http://www.seaturtle.org
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Poster & Presentation at Annual International Sea Turtle Symposium

At the 26" Annual International Symposium on Sea Turtle Biology and ConseniatiGneece
in April, 2006, Ms Vissenberg gave a presentation which gave detailsedtHelp Out or Sea
Turtle Miss Out” programme. The presentation features Scout, dseatnof the environmental
education programme. Although the focus was on the community in getiergrimary focal
point was the island schools, 143 classes in 24 different schools onsthnels. The campaign
entitled “Help Out Or Sea Turtles Miss Out” was adapted ftbm “RARE — Promoting
Protection through Pride” programme that achieved widespread suteeasy countries in the
Caribbean region. The three aims were to increase pride thatisteesds (the Winward Islands
of Saba, St. Maarten and St. Eustatius) still have sea tudlesedte awareness that they need
protection and to identify concrete ways in which the public can help ABpendix 13). In
addition, the Programme Co-ordinator presented a poster entitled “A Satellitang Project in
the Windward Islands of the Netherlands Antilles”, which gave inftiomaabout the satellite
tracking study conducted on St Eustatius and St Maarten in 2005 (see App@ndihe poster
discussed how satellite telemetry has become a common tool fler liologists to discover
migration pathways between nesting beaches and foraging grounds. Tke lhgktighted
potential threats that may be faced while travelling betwegmodective and feeding areas. The
poster also demonstrated how projects such as these can incoea®senity awareness by
highlighting turtles’ migratory behaviour to engage the public in cvasen issues. The poster
was seen by an international audience and received very positivadkedbpecially regarding
the community awareness aspect.

Participation in Meetings, Workshops and Symposia

Annual International Sea Turtle Symposium

As stated previously, the 2005/6 Programme Co-ordinator, Dr Emmadtaraitended the 6
Annual International Symposium on Sea Turtle Biology and ConservatidroheCrete, Greece
from 3 April, 2006 to 8 April, 2006. The symposium is usually the only iwhen the majority
of turtle biologists from various parts of the globe come together in one location

In addition to the main symposium activities, the International Rete Symposium is an
opportunity to arrange smaller regional groups for their Annual GeMeretings (AGM). These
AGMs include regions such as WIDECAST with whom the St Eustdtimde Programme is
affiliated. These AGMs normally occur a few days before the rgésgmposium commences.
As a result of this affiliation, the Research Officer wasted to attend the WIDECAST AGM,
which took place the 3 — 4 April, 2006; Dr Emma Harrison represent&tNSFA Manager,
Nicole Esteban, who is the Country Co-ordinator for WIDECAST but wablartia attend the
symposium.

This meeting was very productive for the Research Officer, Dridda, with respect to making
contact with other turtle biologists in the Caribbean region. Many regional turtle cdiseeszd
monitoring projects were present. Establishing links with neighbgusiands, and other Dutch
Caribbean islands, was one of the objectives of her participatibe &/IDECAST meeting. Dr
Harrison had the opportunity to talk to people from St Kitts, Aruba andii&ona addition to
the British Virgin Islands, Cayman Islands and Barbados. Thesal iméetings will form the
foundation for continuing dialogue and collaboration between St Eustatdishese other
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projects, many of whom are more established and so can offer guidanaévaredto the project
as it develops in the future.

Attendance at local, regional and international meetings, symposieoaferences is important
for the continuing success of the St Eustatius Turtle Programoah @atherings provide a
forum in which to broadcast the work being done by STENAPA with regarduitle
conservation on the island, while also facilitating links with ote turtle researchers that may
be beneficial in the future. The Annual Symposium on Sea Turtil®d@i and Conservation is
obviously the largest of these meetings within the field of tuettearch, and so it is important
that the Coordinator of the St Eustatius programme be permitted to participatigrényears.

Culebra Island in-water monitoring
Programme

At the invitation of sea turtle biologists Dr Robert v3
Dam and Dr Carlos Diez, the Programme Co-ording
travelled to Puerto Rico the 11 — 19 March,
participate in their in-water monitoring programme
juvenile green and hawksbill turtles at foraging sit
close to Culebra Island. The purpose of the visit wa
receive training in a protocol for conducting in-wat]
capture of turtles; with the possibility of implementi
the technique in St Eustatius.

Figure 16: Dr. Harrison with juvenile Green turtle.

Juvenile turtles were captured using a net placed in shallow Waéging sites. Upon capture
the individuals were tagged, measured and weighed before beingdedahe capture site. A
group of veterinarians from the University of Georgia, USA, walis® present; they were
conducting health assessments of all the turtles caught. Theypa#dreularly interested in
determining the reasons for the differential incidence of fibrojsapé tumours at the two study
sites; one of which had turtles with the tumours, the other showing no cases of the disease

This was an ideal opportunity for the Programme Co-ordinator to meet ga turtle biologists
working in the region, and establish a network of contacts for future reseaiativiestias part of
the St. Eustatius Turtle Programme. This opportunity would provide ideaing for in-water

methodologies, which could be modified for use in St Eustatius.

Sea &Learn on Saba

In October Dr Harrison was the opening night speaker of the “Sea & Learn on Salvahpmeg
The focus of her presentation was satellite tracking and ésindhe conservation of Caribbean
Sea turtles. Dr Harrison’s presentation was well attended, by &¥qveople and received
positive feedback; it is hoped in the future, that participation in ‘&daearn on Saba” will
continue. The exposure may be regional, but the presenters are intefiyate@ravn in their
respective fields. The awareness of a sea turtle conservatiaarrog will benefit not only St.
Eustatius, but the surrounding region as well.
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Annual Public Meeting of STENAPA

On 16 August, STENAPA held an Annual Public Meeting upstairs at the governmetiiayse.
Members of the public were invited to attend, with snacks and refesgbnprovided. The
meeting was the first of its kind and it is hoped that it bekome an annual event in the future.
It is believed that the community will have a better understarafiige role of STENAPA and
the research being conducted by the Turtle Programme; so that hoffedyllyan become more
involved in future activities. This should increase support for upcomimjgqis that the Turtle
Programme may undertake that will incorporate community involvement.

WIDECAST Visit

In October, the WIDECAST Executive Director, Dr Karen Eckesited St Eustatius to discuss
programme and objectives for in-water monitoring programme. Shalveam the habitat of the
Marine Park and capture and observations methods were discussed. Ubzeps \sere decided
to be the most practical method as the waters is too deep for snorkelling. Coirlyideintze the
water is too deep, the habitat also deems the use of nets fastinef Hand-capture of turtles
was discussed and realistically possible but unlikely due to strésdle and safety concerns to
divers.

Discussion

Pre-Season Preparations

Beach Preparation

The system of marking the primary nesting beach (ZeelandiahBe@th numbered wooden
stakes remains the most cost effective method, due to the higtbilitpla losing the markers
as a result of high tides outside the nesting season. They are easy to replaa@atoatréhe start
of each season; the reflective tape is very beneficial &t aigd greatly facilitates finding the
stakes when measuring nests in the dark. A recommendation i®twl ¢lke markers to include
all of Turtle Beach, as several turtles used that beach duringO®@ season and temporary
stakes had to be positioned to mark nests.

Training of Volunteers

A review of the volunteer training materials was undertaken béfi@rarrival of the first group
of Working Abroad volunteers in April, 2006. The Programme Co-ordinadoted to ensure
that everyone involved in night patrol activities was given suffidienihing in all aspects of the
data collection protocols, both theoretical and practical. Additioaalitg in tagging methods
was provided for interns who were expected to lead patrols wherrdgeaPme Co-ordinator
was not available. The level of training given to all volunteeas adequate for them to be able
to collect the required data, as under normal circumstancesvereynot expected to undertake
patrols without the Programme Co-ordinator or an intern presens. sltggested that the same
training and orientation activities continue in 2007.
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Monitoring and Research Activities

Track Surveys

In 2006 it was not always possible to conduct track surveys every moduagio schedule
conflicts and lack of personnel; however, surveys were completed &ardia Beach most
morning throughout the nesting season. They are an effective methedryeying nesting
beaches not patrolled at night, to give an indication of spatiaibdistn of nesting around the
island. Similar to previous years, three species of turtle vem@rded nesting on St Eustatius;
leatherback, green and hawksbill, no evidence of loggerhead turtlefouvas Although there
was an unconfirmed sighting in 2004 of a loggerhead turtle, they have entdmorded since
then.

As also observed previously, Zeelandia Beach remains the primarggnes@ach for all three
species, indeed it is the only beach where leatherback nestingaeaded. A sizeable amount
of nesting occurred elsewhere on the island; Turtle Beach had 11 nests and 18iddss@van
nests were recorded on Kay Bay, two nests were recorded on OrgramdBane false crawl on
Lynch Beach. Some of these emergences were observed by residents living tleseeth.

In total more nests and false crawls were recorded for all three species in BzGex to 2005;

10 leatherback nests in 2006 compared to 16 in 2005; 34 green nests in 2006, 15 in 2005 and
hawksbill nests in 2006 compared to two in 2005. No nesting trends dafetved from just a

few years of data; given the long-term life cycle of each of the three speaiginued long-term
monitoring is essential before any assessments can be made aboatigogtgnds on the
island’s nesting beaches. With the implementation of regular suthegsghout the nesting
season it will be possible to start between-year comparisons in the future.

As for many locations in the Caribbean, leatherbacks on St Eustatius nestleamlieither of the
hard shell species; between March and June, compared to June to Gotoperens and
hawksbills. In 2006 Leatherbacks and Green turtle species wer¢egkpesting earlier than in
2005; nine days earlier for Green turtles and eleven days earlier for Leatherbatlesviksills,
nesting in 2006 started later than 2005; 1 June for 2006 compared to MaQ037,Nesting
terminated on the 8 October for the 2006 season and the 1 October for 2G@5dates show
little variation of the end of the nesting season. The earlier start to tlos seag be the result of
differing environmental conditions between the years; in precedaug y@ater temperatures in
the Caribbean were higher than normal, marked by extensive coratibgatthe region from
August 2005 (Esteban, Kooistra and Caballero, 2005). With just a taw gedata, however, it
is difficult to determine a “normal” nesting season for St Biustaand so further monitoring is
required to create a better evaluation.

With this in mind, it is proposed that more attention is given to mortraxck surveys; they
should be conducted as early as possible in the day to ensure thaclkdl and nests are
undisturbed, and carried out as extensively as possible on all idémésting beaches on the
island. They should only be conducted by the Programme Co-ordinator od tpairsmnnel in
their absence, this reduces observer bias in the data and semidmta collection errors by
untrained observers. No unidentified tracks were recorded in 2006 c&b twauld be identified
as a particular species, showing that sufficient training in track remrghad been received.
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Beach Patrols

The 2005 expansion of the night patrol schedule to cover weekends has continbed t
successful as several females were encountered on Friday amdagatights during the 2006
season; four leatherbacks and 12 green turtles. Prior to the 2009 reestgon, these turtles
would not have been observed and the data assigned to “unknown” female. Idafintls
should be continued in future nesting seasons.

A slightly higher number of turtles were encountered on night patro®06 than 2005 (14
compared to eight, respectively). This indicates that more ndetimges emerged in 2006. The
patrol schedule, of one patrol every hour between 9.00pm and 4.00am, remalvis, feasi
almost guarantees that any turtle nesting during the patrol p&ilioble encountered. In 2006,
the turtle encounter rate was 16.5 % of night patrols, comparapkevmus years. An analysis
of the hours of peak emergence was conducted to determine if padudés be shortened;
reducing the time observers would need to remain on the beach but wvithotigk of losing
valuable encounters. It was determined, however, that shorter patold result in missed
turtles (see Figure 12). Another suggestion is to extend the se€tlm#ach patrolled at night;
although tide conditions often prohibit patrols along Turtle Beach. Wiengossible,
particularly during months when green turtles and hawksbills arengepatrols should cover
Turtle beach in addition to Zeelandia Beach.

Tagging Methods

In 2005, the tagging protocol was changed slightly from 2004; all suitlespective of species,
were double tagged with external flipper tags. This practiceused during the 2006 and will
continue to be used in the foreseeable future. The reason is to neattimigrobability of being
able to positively identify the individual if she returned to nest andrthagnising the effect of
tag loss. If only one flipper tag is applied, a turtle could be categorised as eaneivin error if
that tag is lost. Leatherback turtles also had one internalaglihserted, in addition to the two
flipper tags; to standardise the protocol, each PIT tag wagglecthe right shoulder. No
previously tagged leatherbacks were encountered, and none of the females showeshscéds fr
tags. Only one green turtle had tags when first encountered; steal @asingle flipper tag that
had been originally applied on Zeelandia Beach in 2002.

More females were tagged during night patrols in 2005 than in 2006, ise2@85 compared to
six during the 2006 season. All turtles that were encountered haaviteg they left the beach
during the 2006 season. Furthermore, all turtles that were tagged were double tagged.

As leatherback turtles are often prone to high levels of flippelotss it is advisable to continue
the double flipper tagging protocol as well as using PIT tagshnduie less likely to be lost.
Green turtles and hawksbills should also have two flipper tags appi@dimal to the last scale
on the trailing edge of the front flippers; this tag location eausast drag and hence improved
tag retention.

Only trained personnel should be allowed to apply tags, either flipgeiTothis will usually be
the Programme Co-ordinator or a STENAPA intern. The procedurelisistad in 2005 to cover
the nights when the Programme Co-ordinator was not scheduled for besathvpa that she
would be on radio stand-by and could join the patrol crew to assisttagtiing and data
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collection if they encountered a turtle. This worked well for mosbfgin 2005 and 2006, but
requires careful co-ordination of equipment and radios to ensure thairthéylly charged prior

to the patrol. It is recommended that this system continue to benmapted in future years,
particularly as the Programme Co-ordinator plans to reduce the nuwhipéght patrols they
conduct in order to focus on other aspects of the monitoring and research programmethgich as
daily track surveys and education activities.

Carapace Measurements

The leatherbacks encountered in 2006 was longer than those observed in 200%,Ghewas
1.48m in 2005 compared to 1.58m in 2006; however, CCW was almost identicaydawth
(2.24m in 2006 and 1.12m in 2005). A similar situation was shown for gre@stumean CCL

n-t in 2006 was 1.07m compared to 1.08m in 2005; mean CCW measurements9&sran0.
2006 and 1.00m in 2005. Again, no major variance was shown between 2006 and 2005 nesti
season. In 2005, no hawksbills were measured so comparisons could not be made.

This difference may be a result of observer bias, or a genuifezedi€e in the size of turtles
observed; it will be interesting to compare these results 2007. There was also some minor
confusion by the Programme Co-ordinator as to what CCL measurements had actualligdreen ta
in 2004, as the description in the annual report did not correspond to thenaeaisarements
taken; this could account for the quite large differences observecedretiine two years.
Hopefully, this minor problem will be corrected in the future.

Practical training with a real carapace was conductedweitimteers in 2006, to give them an
indication of the position of the tape measure on the carapace theagurements. This should
be repeated in future seasons to ensure accurate measuremégm@reaken. For the 2006
season, the decision to convert to fibreglass tape measures for carapacenmesdsamed not the
metal tapes that have been used to date was approved. Fibreglass tape measure $lexd lmor
and therefore fit better to the curve of the carapace and give a more accasueement. Also,
they do not rust as readily and hence are less likely to “stick” doveasurements. Hopefully,
this will not affect measurements taken in the future, as th@opigeand current Programme Co-
ordinator have considerable experience in carapace measurements eekrarto minimise
errors in data collection.

Great care must be taken when training volunteers how to takpac® measurements, as there
is scope for considerable variation in the placement of the tapsunee particularly for CCW
where there are no clearly defined end-points to measure betweesurdfaants of leatherback
turtles should be taken by two people, as it is impractical for orsompédo reach the front and
rear of the carapace. It is also important to carefully iposthe tape measure alongside the
central ridge, not along the top of it, as these can also greatly effect nmeasise

Nest Survival and Hatching Success

Nest survival for all species was mixed throughout the season. As stated pyeviouswksbill

nests survived the incubation period. This was due mainly to nese&#etion where they were
lost due to high tides, but one hawksbill nest on Zeelandia was losb duendation of a runoff
from the nearby cliff. Twenty-one one nests from green and hawksbitthels were washed
away with exceptionally high tides; 15 and six respectively. In 2005, a ¢guete nest was
buried under a cliff fall, but in 2006 no cliff falls were culpablethe loss of any nests. No
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leatherback nests were known to wash away, but one leatherback neghshasl over by the
tide for an unknown number of days and presumed to be the cause of daithe¢ particular
clutch. Hatching and emerging success showed extreme differbeivesen the species; mean
hatching success for leatherbacks was 21.1% compared to 51.0% for Br@enging success
was 46.4% for greens, the highest for all species. LeatherbaclH188d for emerging success.
Although the hawksbill figures were unfortunate compared to 2005, leatharidemonstrated
improved success from the 2005 season of just 3.5% to 21.1% in mean hatcbess suw an
increase in emerging success from 2.1% to 15.3%. Green turtle nests showeshsedieom the
previous season, with a hatching success of 76.8% and emerging suct@d8mfcompared to
51.0% and 46.4% in 2006, respectively.

One possible reason that might explain both the lack of succebavitasbill nests, especially
when compared to the other species and previous years, is fesstilgte selection. All but one
nest laid by hawksbills was laid either in Oranje Bay or Kay Bayh Bf these bays have very
minimal suitable nesting habitat throughout the year and subsequdmntlgstd were washed
away by high tides later on in the season. The one nest laid on Zaelaxlinundated for an
unknown period of days before being relocated. Although the 2006 season appbarart
anomaly for hawksbills, previous and subsequent seasons will capture @ovenh
understanding of nesting patterns in regards to this species.

Although, leatherbacks improved markedly from the 2005 season, the low percentaghinghatc
success and emergence is cause for concern. Although the datéestlied the numbers are
usually low, the inception of this conservation programme is velgtiyoung and it will take
several more seasons and raw data to make a more accurasmasseof the success of
leatherback nests in St. Eustatius.

In-water Turtle Sightings

The redesigned forms will hopefully provide important information abloatttirtles using the
near-shore waters around the island; such data collection has, toatateen incorporated into
the monitoring schedule of the Programme.

An important consideration when analysing data from previous yedratishey were recorded
by untrained observers, thus the opportunity for error in, for example, spaéergiication,
could be relatively high. This is the reason for requesting the daater assist in filling out the
form. Also, it is easy to overestimate the size of turtles urateryfrequently people will
classify a turtle in a size range larger than its actual size.

Despite the minimal amount of data obtained during the 2006 season, theiglivgg surveys

will be continued in 2007. It is also hoped to include dive centres on Babain data from a
wider area within the Netherlands Antilles. It will be encourggim receive support from the
dive centres on St Eustatius and the support of the local communityef@t. Eustatius Turtle
Programme which will always be appreciated.

The raw data does point out that turtle sightings are relato@tymon in the waters around St
Eustatius, and it is these observations that will assist to shape-water surveying programme
in 2007. Using the data from the diver sighting forms, locationisbeilconsidered to conduct
regular dive surveys to collect data on species composition, size classes atditibdstion.
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Sea Turtle Satellite Tracking Project 2006

The implementation of a satellite tracking project in 2005 wamjr development for the Sea
Turtle Conservation Programme on St Eustatius. The tracking project was astomplished in
2006 as it was in 2005. This joint initiative with St Maarten, funded byDtONA, was planned
to not only provide information on the feeding grounds and migratory pathwawystles that
nest in the Netherlands Antilles, but also to engage the locahaaities on both islands in sea
turtle conservation issues.

Three of the five transmitters obtained for the project weredaptoyed in 2005, and so they
were held with the intention of using them during 2006. With the assestaf Dr Robert van
Dam, the Programme Co-ordinator re-programmed the remainingntithers in August, to
adjust the settings with the aim of extending the battery lifpréparation for the deployments
the Programme Co-ordinator and the Education Officer, Dominique Vissgritedd a training
session in August to practise the attachment procedures.

The plan was to deploy two transmitters on St Eustatius and one oadgteN| if sufficient
evidence of nesting was encountered; the Programme Co-ordinator wssid with the
attachment of the transmitter on St Maarten. Using data from the dakystraeys of Zeelandia
Beach and Turtle Beach, a diary of turtle emergences wasdraatry and highlight nights
when known turtles were expected to return to the nesting beach. Thieatitor helped target
nights when turtles were most likely to be encountered duringhd pégrol. Deployments were
scheduled for the beginning of September, to try and avoid the difficeltieountered in 2005
with reduced nesting towards the end of September.

As part of a project studying the effects of different beachacieristics on nest success a small
data logger was placed in the nest, to monitor the temperature thathgition. This project is
being conducted by sea turtle biologist Mario Mota from Mote Matiaboratory in Florida,
USA. This study required that the number of eggs laid by each female was countetievhiss
laying; the hawksbill turtle laid 143 eggs, an average clutch size for thisspecie

Beach Erosion

Erosion continued on Zeelandia Beach in 2006. Since a new method was implementedpit was
practical to compare data between years, so an analysis was done within the yegthByore-
season preparations, the numbered markers that had been lost waecedrepid the distance
from their 2005 location measured. Compared to 2005, the amounts of lostvata&dess than
the beginning of the 2006 season. Also, in 2005 only one-fifth of the stakesnviére same
place as the previous year, suggesting no cliff erosion in these Bitosion was exacerbated by
several large cliff falls in the middle of the nesting seaglune — October). Two occurred in
June, one in July and August and four in October. These are not only extleamatdous to
researchers (several occurred at night when beach patredesg undertaken), but also a risk
to turtles and nests close to the cliff. Two of the cliff falls was direstfyont of the landfill site

at Smith’s Gut; heavy machinery is used to regularly compressutitésh at the site, it is
feasible that the vibrations of these machines, in conjunction withyh@an weakening the
structure of the cliff, could cause the cliff to give way.
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In 2007, further detailed investigations will be conducted on thenextebeach erosion on
Zeelandia Beach. The marker stakes are a useful method of rapsHgsing erosion along the
cliff base; but it is also proposed to monitor erosion rates atojmeof the cliff by placing
supplementary stakes at known distances from the cliff edge and recording any cheegesd
at regular intervals throughout the vyear.

These studies will be complemented
photograph documentation of the beac
showing sand deposition and erosion duri
the year. The findings from these surve
will be presented in a report that will discu
rates of beach erosion in the last two yea
this report should be finalised in the sum
of 2007.

Figure 17: Sand mining performed on 1
November

Another compounding factor affecting bead
erosion in one particular section of Zeelandia Beach is sand miithgugh illegal since 2001

it still occurs regularly, the sand being used in construction around the island. aid $$ saken

from behind the beach, in a gulley that has been created fromwtienrun-off; this is close to

the main public access at the north end of Zeelandia Beach. Somdén®agder, is still being

taken directly off the beach in front of the access ared, iagossible to drive a truck on the

sand. On numerous occasions in 2006 the Programme Co-ordinator witnessecegeawhting

sand, both in the gulley and on the beach; she reported each incidence to the STENAPA manager
and the police were informed several times; no-one was chargethdee offences. The
Programme Co-ordinator approached several people who were observedstatkd; she told

them that it was a prohibited activity, that it was increagnggsion on the beach and also
endangering sea turtle nests in the area. This illegal activity reachitidad point in September

at a time when there had been no sand supplies available for puochasland for several
months, and when a rumour was circulated that the Governor had pesaitie mining, within

hours over 10 vehicles were observed on the beach
sand mining until the rumour was negated.

Figure 18: Run-off result of creation of water
catchment created by Public Works

In 2006, the Executive Council reversed its
decision of making sand mining a prohibited
activity. The newly-adopted sand mining policy
was implemented much to the concerns and
=2 - : opposition raised by STENAPA over beach
dynamlcs and sustainability (See Appendlx 15). This one year policy waguoé&d to solve the
sand shortage for construction. Sand mining is to be done at the bettesEakcutive Council
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by the Public Works department of St. Eustat
whenever sand is not available for purcha
Construction suppliers have been unable to ob
sand since early 2006 due to regional ex
embargos and barge size limitations, with nega
consequence for economic development. The po
is a temporary solution and proper steps wi
assured to ensure minimal impact on nature conservation (see AppendiSahd).will be
excavated from a delineated fenced zone within the gut area a@indéeBeach, only above the
high tide level (the beach berm) and not extending either sidee @rtrance of the gut. Only the
Public Works Department is authorized to extract sand, in the presemersonnel from
STENAPA. Also, two sites were excavated in the gut entrameefive meter depth to prevent
erosion. Unfortunately, heavy rains washed out the gut at the beach eamdnoeated a large
pit in early October and, subsequently, all sand and moved earth has bbhed watsto sea. To
further exacerbate this, the Executive Council has been ineffectvnawmpleting Phase 1-
Preparation - of the Sand Mining Policy (see Appendix 14). To prewganding this one year
policy; it is advisable to develop alternative solutions.

Figure 19: 30 November 2006 erosion and degradation of Zeelandia Beach gut entrance

The beach close to the access point is where the majority béfeatk nests were laid in 2006
(please see Figure 10); their poor success is not surprisingleongithat this area shows a
dramatic loss of sand after heavy rains, caused by the run-off frogulieg, and is often also
flooded after storms. It is also the site of the majority of samihg, legal and illegal due to its
accessibility. To prevent further beach degradation in this areapamprove hatching success
of nests laid in this zone of the beach, a concerted effort is required to eradichteirsag both
on the beach and in the gulley directly behind the sand. Only through impnofcedegnent of
regulations can the situation improve. Several members of STENA&Awere sworn in as
Special Agents of Police in September 2006 after completingim@inty course in December
2005. This status gives them the authority to charge people in breach of environmeral £&ws
Eustatius. Hopefully with additional personnel to assist them, the pelicbe better able to
regulate these illegal activities. A recommendation for 20@@ reonitor sand mining activities
more comprehensively, especially in months outside the nesting seasorit whé&nown that
STENAPA personnel are not actively patrolling Zeelandia Beachramdg has been observed
to intensify. An extensive database of information
about the frequency of sand mining, and the damage
caused, will be gathered and passed on to the relevant
authorities to investigate.

Figure 20: Public Works attempting to sand mine
eroded area of Zeelandia Beach.

In addition to reducing erosion caused by sand
mining, some regime to fortify the area behind the
disturbed section of beach is also required; the
vegetation has been destroyed and so there is little
protection for the cliffs, which are eroding at an alarming.r®ne proposal is to protect the

55



remaining vegetation, another idea is to investigate the feysitilinitiating a renourishment
scheme; such proposals will need the support of external researchers witls §peeifedge and
experience. A proposal was sent to Statia Oil Terminal for th&lpegplacement of boulders to
protect the existing vegetation and new sea grape plants thdt lmoydlanted. At present, no
plans to proceed have been made. If nothing is done, and the situatimmeiats at present,
then the erosion rates currently observed will result in a driests of suitable nesting habitat
along the Atlantic coast of the island, with obvious negative consemqdoceall the turtle
species that utilise that beach, in particular leatherbacks.héped that in 2007, the Executive
Council, Oil Terminal and STENAPA can reach an agreementatepboulders to protect the
existing and new vegetation that will be planted to curb the erosion.

Community Outreach Events

School Activities

While the schools continued to support the Sea Turtle Conservation Pnogrdaring 2006,
with the puppet show, vacation activity and satellite tracking projéloese is still scope for
further active participation among the students. Principals anchdes were extremely
supportive of all involvement with the programme, facilitating tbviaies whenever possible.
The students all enjoyed the activities, and appear to be remeghber underlying messages
being given; their knowledge of turtles, their biology, threats andhéeel to conserve them is
vastly improving. Also, the Junior Rangers in October were alsovieddirst-hand; they were
given a brief presentation about the life cycle of a leatherback turtle and comservdtey were
then taken to Turtle Beach and observed an excavation of a greemagtléhat hatched the
night before. In the nest were six hatchlings that had not emergetieustldents guarded the
hatchlings as they made their way to the sea. Overall, the junicersalegrned a vast amount
about the life cycle of a sea turtle and the threats that ticeyifeeach stage. Furthermore, they
learned that they could make a difference in a turtle’s lifenby littering in the marine
environment or beach and reducing possible hazards they face. By teaching the children, we hope
to encourage them to become more active in environmental issues, notwelytly but in the
future as well.

However, it is hoped that in 2007 there will be further involvementumfesits in research and
monitoring activities. One area that has been suggesteda&edosinall groups of students on
night patrols whenever possible; obviously this would require cargjahation, planning and
supervision, but the impact that would be achieved by having students vathedte nesting
would be overwhelming. Another possibility is to have students pati&cim early morning
survey patrols to search for emerging nests; this would be @éasirange than a night-time
activity, affording another opportunity to see an amazing natural phenomdwchlings crawl
to the sea.

Engaging students in other activities, such as the monthly beach-cleans is alsegfop@007:
this would coincide with another educational programme being plannecHopls in 2007,
which will teach students about the ecosystems present in differget bodies (freshwater,
brackish water, marine water). Following the success ofdtdalige tracking competitions in
2005 and 2006, it is hoped to establish an inter-school contest to see @ooh llects the
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most rubbish over the year. Perhaps this can be done on World OceansaDstyoadr period of
time.

Hopefully, a continued effort to teach about sea turtles will fbrrsgidents with a better
awareness of the marine environment and a deeper understanding ofdte pesect natural
resources; it is also hoped that they will appreciate what neasr¢o offer in general, and how
they can be personally involved in conservation initiatives on their own island.

Beach Clean-Ups

Regular monthly clean-ups of Zeelandia Beach were organised dbheng006 turtle nesting
season. The majority of the rubbish collected was plastics, and halisgasle that had
presumably come from the landfill site at Smith’s Gut, althougfeléishing nets and lines were
also encountered; these are extremely hazardous to turtles asathegsily become entangled
and die.

To encourage the participation of the local community in the cleamup80i7, the Programme
Co-ordinator is hoping to improve notification of clean-ups, possibly by publicesents in the
local press or on the radio. The Co-ordinator also plans to applaaehemployers on the
island, such as the oil terminal, to enquire about their support foreasusities, by donating
man-power or resources. Additionally, the Programme Co-ordinator mlapaiticipation in the
International Coastal Clean-up organised each September by the Ocpaervancy. This
global event highlights marine pollution problems, and would hopefully geesat means of
generating local support for the beach clean-ups on the island. Volunteers reciicltgpes of
marine debris being found, allowing The Ocean Conservancy to commllysa and track this
data year-by-year and make discoveries about the behaviours that cause the debris.

In relation to the beach clean-up activities, with respect toewasinagement on the island in
general; it is vital to try to raise awareness in the commuaitibut recycling, reducing waste and
other associated waste issues. One big problem on the isldred $snith’s Gut landfill site; it
requires immediate and drastic attention because if an alersatution is not found quickly it
could rapidly become an uncontrollable disaster. STENAPA continuesett the Island
Government to this environmental hazard with regular letters about the landfill.

Media Exposure and Public Presentations

The St Eustatius Turtle Programme received a considerable awoarposure in the media
during 2006. The article of the Programme Co-ordinator and Environmethtahion Director

heading to Greece for the Sea Turtle Symposium to showcase ¢l ditit or Sea Turtles Miss
Out” Campaign started the exposure on 18 February. In total thinBelesawere published in
the Daily Herald featuring humpback whales and leatherbacks. duStatius waters (1 April),
illegal sand mining and the research and monitoring actiofieZ06; the majority focused on
the satellite tracking project. The radio interview with thegelamme Co-ordinator in early
November also gave good publicity to the programme (see Appendix 10).

It is important for all significant events to be broadcast toldbal community, to ensure that
they remain fully informed about all the work being achieved as paheofSt Eustatius Turtle
Programme. In addition, any activities that allow the resultheimonitoring and conservation
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programme to be published to locally should be encouraged, such as publar fasentations
with different sectors of the community, such as church groups.

The STENAPA newsletter and website also provide the ideal fooureach an international
audience, and inform them about the work of the St Eustatius TurtleaRnog; the website in
particular is a great medium in which to inform the wider pwthiout the work being done for
sea turtle conservation on St Eustatius, as it can be regularlyedpdéth news, research
activities and data.

Participation in Meetings, Workshops and Symposia

Participation in local, regional and international events is important for the wihk &ea Turtle
Conservation Programme on St Eustatius to be recognised within the widerlseatarunity.

The Annual International Sea Turtle Symposium is an ideal foruemdbange information with
leading experts in all fields of sea turtle biology and consiervathe WIDECAST meetings,
held at the same time as this symposium, bring together tjugitpn@f the sea turtle projects
from the Caribbean. They facilitate contact with other turtle cqwaten and research
organisations from the area, and serve as a perfect arenachndevielop and maintain regional
contacts. The affiliation that the St Eustatius Turtle Progra has with the WIDECAST
network is a beneficial one, as it provides this small islanétivié access to more established
projects, who can share their experiences with developing progsasuck as ours. In future it
is hoped that the Programme Co-ordinator can continue to attend tip@saym, and it is
anticipated that, as the St Eustatius Turtle Programme develepsillivibe able to present more
of our research findings at this important event.

The Puerto Rico, Isla Culebra workshop in September, was also adwaustage the
development of the St Eustatius Turtle Programme. While igieea that the population of
turtles nesting on the island is very small and that monitoringitees is in its infancy, it is still
beneficial to gain knowledge regarding various methods of in-wapture and monitoring.
Furthermore, it was another opportunity to disseminate information abouprthect to
researchers working in the region, and important international contacts wege ma

The invitation of the Programme Co-ordinator to participate in thea S&ea and Learn”
programme was also a great occasion to represent STENAPA at acatslhternational event,
and to share the results of the St Eustatius Turtle Programitimea slightly wider audience,
although still within the Netherlands Antilles. Such links with hbmuring islands should be
actively encouraged, to facilitate the flow of information within thgion. It is hoped that in
2007 exchange trips can be made to neighbouring islands to visit other res#darch
programmes, conduct training and share knowledge and experiences between projects.

Recommendations for 2007

Several recommendations are proposed for the St Eustatius Twteme in 2007; these
suggestions are given following an assessment of the achievements and defiolethegroject
in 2006. Many of these recommendations have been mentioned previously in the relevant section
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of the discussion; however, those that were not, which relate mtre pogramme in general,
are listed below.

Participation of volunteers

Without the continued assistance of volunteers from these two progsaitima St Eustatius
Turtle Programme could not conduct its intensive research and monitaciivities. It is
therefore recommended that for 2007 volunteers continue to participate aspects of the
project; care should be taken to ensure that all volunteers reaeeguate training prior to
participating in any research activities. Also, local voluntsbuld be actively recruited and
invited to participate in beach patrols or other project events, thus increasinigvobdatment in
the programme. Furthermore, it is recommended that a dedicatddi$iealntern be appointed
for 2007 to aid the Programme Co-ordinator.

Beach patrols

The daily monitoring of the nesting beaches should continue in 2007. Thauatioi of
nightly patrols in 2006 was very successful, and should be maintained pgpthdit sufficient
personnel are available to assist the Programme Co-ordinator andABAERXGff. The inclusion
of a dedicated Sea Turtle intern for the nesting season shouldyr¢ingepersonnel situation. As
mentioned above, more focus should be place on morning track surveys, §spadmaches
other than Zeelandia Beach, which are not monitored at night.

Early morning patrols during hatchling season were performed in 2086s one activity that
should be continued indefinitely. It provides increased data on the hatt&ieg of marked
nests, thus enabling the incubation period to be determined more agcuratat is an ideal
means of involving interested members of the public in reseatwftias. In particular, students
could be invited to participate in these patrols, which would be tiogily much easier to
organise than a night-time patrol. Patrols could be organised ysrdiase to the predicted
hatching date of a nest, especially if signs of imminent hatd¢fang been witnessed. They also
provide an excellent education opportunity; the chance to teach the publicvdtaduio do, or
not to do, if they observe a turtle nest hatching.

Development of the research programme

In addition to the monitoring activities conducted on the nesting beaches it is hoped to expand the
research programme of the St Eustatius Turtle Programme in 2007. To dakuthbas been on
adult females nesting on the island’s beaches; however, it is kinavthere are juvenile turtles
using the in-shore waters within the Marine Park. An in-watesesuof these turtles is proposed
for 2007 with the groundwork currently being laid out. This in—water monitoring anmoge will
run indefinitely and quantify the data currently being received frar@rsgliabout turtle sightings
in the area. The objectives of this study will be to determine vgeatiess of turtle are present; to
assign individuals to size classes and hence calculate their approxieiate iagestigate habitat
use by these turtles and, if possible, study their behaviour in gresadr idieally an in-water
tagging programme would be hopefully developed to monitor movement ofidadis from
juvenile feeding grounds to adult foraging areas; this would require extensiwegie in-water
methods, which would be facilitated by the closer links being developed with otheptojtiets

in the region. This tagging phase will not be implemented until 200Beag¢drliest as in-water
surveying guidelines and method becomes more established and fa@ni@aspect of the in-
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water programme is the benthic mapping of the entire Marine Pagkently, little is known
about the underwater topography of the Marine Park. To do random surveynghibut the
Marine Park without determining underwater topography would be areats# use of time.
Therefore, benthic mapping of the Marine Park will occur before in-water surveymngences.
The benthic mapping will determine potential sites where turtleg reside and concentrate
efforts of habitats that are known to be foraging or resting areas.
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Appendices
Appendix 1

Examples of data collection sheets updated or created in 2006.

Tagqging and Nest Location Data
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Nest Excavation Data

NEST EXCAVATION DATA SHEET

Nest Code

Observers

- Laid _ ) _ ”
Date - Hatched - .
- Excavated o o
| ]

Number of Empty Shells (>50%) |

Number of - Alive _ B
Hatchlings - Dead

Unhatched - Embryo
Eggs - Full Embryo

Number of Pipped Eggs - j

Number of Depredated Eggs B e

Number of - No Embryo ' | _ _ “

Number of Deformed Embryos |_

Number of Yolkless Eggs

Notes ' Depth of Nest

Depth to top of ' | Depth to bottom of
egg chamber / cm | | ege chamber / cm
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Appendix 2

In-Water Sighting Sheet

Example of the in-water turtle sighting form given to dive centres in St Hisstat?006.
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Appendix 3

Updated “Guidelines for Visitors” fact-sheet.
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Appendix 4

Flyer information to inform the community about the Sea Turtle Consanvati
Programme
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Appendix 5

Excavation data for leatherback nests

Nest Hatchlings Empty Unhatched Eggs Pipped | Yolkless = Total % % Depth' / cm
Code  Ajve Dead Shells No Embryo Full Eggs Eggs | Eggs Hatched Emerged 165  Bottom
Embryo Embryo
DCO061 0 1 33 16 0 1 0 20 50 66.0 64.0 60 73
DC062 7 13 32 14 7 3 18 29 74 43.2 16.2 35 50
DC064 0 1 8 16 60 0 0 41 84 9.5 8.3 59 78
DCO065 1 3 5 22 67 0 0 29 94 5.3 11 54 80
DCO067 0 0 2 24 55 0 0 38 81 2.5 2.5 62 N/A
DCO69R 0 0 0 72 2 0 0 48 74 0.0 0.0 46 62
Excavation data for hawksbill nests
Nest | Hachings | Empty  UELld e precated Detomed YOKeSs Tol | % e Depi/
Alive | Dead NO | E | FE Top | Bottom
EIO65R 0 25 0 106 16 9 0 28 0 0 131 0.0 0.0 30 48.2

! Depth from surface of sand to first egg (Top) and bottom of egg chamber.
2NO = No Embryo; E = Embryo; FE = Full Embryo.



Appendix 5 Continued

Excavation data for green turtle nests

Nest Hatchlings Empty Ungatcsrs ed .
Code Shells ag Pipped = Predated @ Deformed
Alive | Dead NO | E | FE

CM061 12 1 103 3 1 3 2 0 0
CMO62R 0 0 94 3 5 0 11 1 0

CM063 11 5 85 14 11 0 11 0 0

CMO069 0 2 123 1 2 0 3 0 0
CM0612 0 0 67 17 21 0 0 0 0
CMO0O616R 0 0 1 8 2 0 1 2 1
CM0618 2 5 17 7 98 2 3 0 1
CM0620 0 7 1 27 17 0 25 0 1
CM0627 6 1 27 39 16 | 18 4 0 1
CM0632 6 0 36 42 33 3 2 0 2
CMO0634R 1 0 35 23 16 0 27 0 0
CMO0633 2 0 2 110 | 18 9 2 0 0

1 NO = No Embryo; E = Embryo; FE = Full Embryo.
2 Depth from surface of sand to first egg (Top) and bottom of egg chamber.
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112
114
121
129
105
14
127
70
104
116
101

139

%

Hatched | Emerged

92.0
82.5
70.2
95.3
63.8
0.0
13.4
0.0
26.0
31.0
34.7

1.4

%

80.4
82.5
57.0
93.8
63.8
0.0
7.9
0.0
19.2
25.9
33.7

0.0

Depth?®/
Top Bottom
53 67
48 59
56 72
51 62
65 80
N/A N/A
47 68
N/A N/A
50 69
66 74
53 68
54.5 62.4



Appendix 6

Photos and Satellite information for Lisa, the hawkshbill turtle

Photographs of the attachment of a satellite transmitter to a hawkslhalldorl-8 September 2006.

Dr Emma Harrison, Programme Coordinator, in the holding box wiga’lduring the application of
the transmitter satellite.

Release of Lisa in the early hours of 8 September, 2006. Shortly thi$ephoto, she headed
immediately to the sea




Appendix 6 — Continued

Map showing some of the location points received from the hawkstié t'Lisa” from St Eustatius;

points show the route taken by the hawksbill after her release Zeelandia Beach. Map produced
by Dr Robert van Dam.
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Appendix 7

Photos and Satellite tracking for Grace, the green turtle

Photographs of the green turtle “Grace” attached with a transmitter on 1&8ept2006.
Grace being cleaned before the application of the transmitter satelét

Grace being released
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Appendix 7 Continued

Map of the migration route of green turtle “Grace” from Zadla nesting beach. Map produced by
Dr Robert van Dam.
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Appendix 8

2006 Education Qutreach/Environmental Education

News article featuring the puppet show performed by Dominique Vissgrdmo STENAPA
members on the environmental education topic of marine life.

73



Appendix 9

Media Articles for the 2006 Year featuring the Sea Turtle Satellite Tracking Project

Daily Herald article of 9 October, 2006
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Appendix 9 Continued

Daily Herald article of 22 September, 2006
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Daily Herald article of 24 October, 2006



Appendix 9 Continued

Daily Herald article of 11 September, 2006.
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Appendix 10
2006 Media Articles

Copy of newspaper articles from the Daily Herald which featswe®e of the topics covered during
the 2006 year.
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Appendix 10 Continued

Copy of newspaper articles from the Daily Herald which featswe®e of the topics covered during
the 2006 year.
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Appendix 10 Continued

Copy of newspaper articles from the Daily Herald which featswe®e of the topics covered during
the 2006 year.
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Appendix 11

Example of flyer advertising monthly cleanup of Zeelandia Beach
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Appendix 12

Copy of the April 2006 STENAPA Newsletter featuring an article about the Sea Turtle
Satellite Tracking Project.
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Appendix13

Dominique Vissenburg and Dr Emma Harrison with the “Help Out or Seaé€Burt
Miss Out” materials before leaving for Crete, Greece.

Poster Presented by Dr Harrison at the 2006 International Sea Turtled@yum in
Crete, Greece.

A Satellite Tracking Project in the Windward Islands
of the Netherlands Antilles
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Appendix 14

Sand Mining Policy

POLICY - TO PROVIDE SAND FOR PLASTERING WALLS

Introduction

1.

This one year policy will be introduced to solve a shortage of sand for construction on St Eustatius.
Construction suppliers have been unable to obtain sand since early 2006 due to regional export embargos
and barge size limitations, with negative consequence for economic development.

With consideration for nature conservation and, in particular, protection of habitat and nesting turtle
populations on Zeelandia Beach, and after taking legal advice, this policy is a temporary solution for the
construction crisis, and steps will be taken during the process of sand excavation to limit impact on nature
conservation. Sand will be excavated by DROB from a delineated fenced zone within the gut area of
Zeelandia Beach, only above the high tide level (the beach berm) and not extending either side of the
entrance of the gut.

As soon as sand is imported to St Eustatius, all excavation and sales of sand mixture by DROB will be
stopped. Re-excavation of sand and subsequent sale due to further shortage of sand will require the
permission of the Executive Council.

Beach sand excavated from Zeelandia Beach will be available for sale by DROB for plastering walls only
at a 2:1 mix ratio (2 washmole: 1 beach sand) based on calculations of plastering needed using plans
submitted to DROB for building permits. No sand mix will be sold without a building permit. Excavation of
sand and sale is only permitted to be conducted by DROB. All material needed for construction activities
other than plastering walls should only be washmole that is to be purchased from existing concrete
suppliers and contractors. All plastering sand needed for large construction projects (other than personal
dwelling homes) should be imported by the contractor.

The Phase 1 (preparation) procedures set out in this policy will be set in place so that sale of sand (only
for plastering walls) starts on Wednesday 11 October, 2006. The initial preparation of the excavation area
will take place before then.

Beach sand is to be sold just higher than market price of imported sand (fl.87/cub.yd at present and
increasing in line with the market) in order to ensure incentive exists to import sand.

Income from the beach sand proportion sold in mixture is to be placed in a special account to provide
financing for future solutions to the problem of sand supply.

Excavation of sand from Zeelandia Beach is only a temporary solution to aid the sand supply crisis. The
Executive Council will investigate ways to find a permanent solution to the problem, possibly with an
Environmental Assessment that will include consideration of impact of sand excavation from Zeelandia
Beach, alternative sources of local sand (e.g. dredging), alternative supply channels, economic sources of
locally or regionally available sand (e.g. local purchase from Saba and crushing to finer grade, dredging)
or manufacture of sand locally (e.g. glass crushing).

PHASE 1 PREPARATION

1.

Close beach access: the two entry points to the beach are to be closed for vehicle entry other than DROB
vehicles. Initially to be done by DROB with wire fence and wooden gate, then — for longer term duration —
to be done with net fence as wire won't last due to salt blast. See map for indicated area.

Actions: Obtain fence poles and wire from LVV RC
Put up fencing and (4'x4’ - 4m width) gate DROB
Source nylon net (1.5" mesh, H4', L 200" STENAPA
Nylon net purchase (after ExCo agreement) STENAPA
Put up nylon net DROB
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Appendix 14- Continued

Sand Mining Policy - Continued

2. Fence area where sand will be extracted: exact area to be decided between DROB and STENAPA based
on meeting in next week. Fencing is to be done by DROB with wire fence and — for longer term duration —
to be done with net fence. This fence will be removed whenever imported sand is available.

Actions: Obtain fence poles and wire from LVV RC

Put up fencing DROB

3. Prepare water catchment upstream to prevent beach erosion due to storm water. Two catchments to be
excavated in open area of about 5m depth — one in front of each of the minor guts (see map). The front
side of the accessible catchment to be fenced to prevent vehicle entry. The sides of the catchments to be
planted with sea grapes to stabilize.

Actions: Excavate two catchments to 5m depth DROB
Put up fencing behind catchment DROB
Propogate and plant out sea grape trees STENAPA
PHASE 2 PROCEDURE TO PURCHASE SAND/WASHMOLE MIXTURE

4. If someone needs sand/washmole mixture for plastering walls they should:

Come to DROB to request mixture.

DROB will calculate quantity required based on plans in building permit.
DROB will fill in the standard rental/sale form for the purchaser.

Purchaser takes form to Receivers Office to purchase.

Purchaser returns to DROB with receipt and arranges for delivery.

DROB to deliver on Wednesday and Friday each week to construction site.

~PpoooTp

Actions: Notify STENAPA of excavation day before excavation of sand at beach (Wed&Fri am)
Sand/washmole mixed on DROB premises (for the moment washmole to be purchased from CBT until

system in place for excavation - DROB would need additional equipment)
Developed by: Winston Tearr (DROB)
Audrey Sandries (Finance)
Rudy Courtar (Assistant Commissioner Hooker)

Nicole Esteban (STENAPA)

Date: 4 October 2006
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Appendix 14- Continued

KEY
Green line — fencing to prevent access to the beach

Shaded area — catchment basin for water run off

Note: this diagram was prepared for a request by STENAPA to Statia Terminal for boulders to be placed

around sea grape trees so ignore blue lines.
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Appendix 15
STENAPA letter written in opposition to Zeelandia Sand Mining written on 14th September, 2006
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Appendix 15 - Continued
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