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1. Introduction

Sea turtles are fascinatiranimals and one of the biggest reptiles in the world. With habitats around
the Caribbean, these animals are typical species for tropical and subtropical waters. There are only
seven sea turtle species remaining in the world. The threat level of sea twdiddwide goes from

vulnerable through critically endangered (iucnredlist.org (2020).

Sea turtles have an important role in the marine ecosystem, through their nutrition they contribute

to the regulation of different marine life populations in the mariaeosystem. For example, the
Hawksbill Turtled NB G Y2 OK S @RLISOMOINAADE Si | DY G Qidebikt.brg 0BHS T &L
which helps to keep corals free to have enough space for light and growth. The Leatherback Turtles
(Dermochelys coriaceagts jdlyfish and the Green Turti€helonia mydashaintains proper length

of seagrass meadows through its digidecast.org (2020) All of these species contribute, through

their behavior, to a healthy marine ecosystem.

Sint Maarten is an important nestingsi S 6 SOl dzaS aY2ad aSlk GdzNIt Sa
g G SWdechstog 202@) | YR GKSNBF2NBE ySad 2y GKS Araftly
their natal beaches most of the time to build their own nest. While sea turtle nesting sitésuare
everywhere in the Caribbean, six sea tudfgecies nestén small nesting colonig®getherin the

Wider Caribbean Region (DOW et al. 2007).

All sea turtle species differ significantly from each other, for example in size. Sea turtles can reach a
weight from about 40 kg to nearly 1000 kg, depending on the species. Nevertheless, there are
commonalities especially in their development and way of life. Sea turtles aregstasming reptiles

with a longlife period, with a particularly high rates of eggeing laid naturally (widecast.org 2020).

I A X 4 A x~

{SF GdzNIIfSa FNBE LINRPGISOGSR t20Ltte o& flFgx abl
MTE€Z Fa ¢Sttt Fa AYadSNYylraAzylftte o0& GKS [/ 2y @Sy
Wild Fauna anélora (CITES), the SPAW Protocol and the Sea Turtle Convention. Around the region
not every territory is successfully taking care of their native sea turtle population so the regulatory
landscape is fragmented. Thirty nations and territories (69.8%) pitadeh turtle exploitation year

around. 29 of 43 jurisdictions mandate indefinite protection although 8 of these allow exemptions
F2N) WOANI RAGA2Y I EQ SELIX 2AGFGA2YyE 65h2 SiG fd H

protected, but there & still countries that allow their exploitation.



There are many hazards for sea turtles and often a decreasing population is recorded (iucnredlist.org
OHAHNUVLD® GC¢KNBIFGA YIFIGNAOSa OKINIOGSNRT Ay3ds | NI
or degradation of critical habitat, reveal that beach erosion, nest loss to predators or physical
factors, artificial beachfront lighting, direct exploitation of turtles and eggs, and pollution threaten

the survival of sea turtles at their nesting grownid more than 75% of all Wider Caribbean Region
(WCR) nations and territories. With regard to factors potentially hindering population recovery at
foraging grounds, more than 75% of Caribbean nations and territories cite pollution, fisheries
bycatch, enanglement, coral reef and/or seagrass degradation, and losses to hunters, poachers and
YIEGdzNF £ LINBRIFIG2NB a4 GKNBFGSYyAy3a (GKS adz2NDADI

In Sint Maarten sea turtles also face significant threats to their survivabbke strikes in and

around the Lagoon of Simpson Bay, artificial lightning on most of the beaches as well as other
RA&UdZND I yOSa gKAES ySaidayas fA1S dzyft SIakKSR LIS
beach. Driving on the beaches is a ges problem on St Maarten, because it can crack and Kkill
unhatched eggs, adult sea turtles can be hit by a vehicle at night, hatchlings can easily be ran over
or be captured in deep driving lines in the sand. Thought the beach driving, the beach erosion
increases more than naturally, beach degradation will result in a loss of breeding grounds for sea

turtles (Nature Foundation St. Maarten).

The Nature Foundation Sint Maarten collected nesting data in the last few years on the most
important nesting beachefiowever this data was meanly based on nesting reported by volunteers
and residents, proper patrols for nesting signs were only conducted irregularly. Therefore, there is
a lack of monitoring data to create a long term study and to assess the curreimgestivities.
Especially after hurricane “Irma’, many beaches were impacted by the swells resulting in erosion

and loss of beach vegetation, a decrease of sea turtle nesting signs was observed.

Therefore, this research focuses on increasing the se#etnesting monitoring activities on Sint
Maarten beaches and to collect data about the nesting activities in 2019. This data is important to
be able to compare the nesting activities on the beaches with the past years and as well with the
coming yearsn order to get an overview about the sea turtle nesting population on sint Maarten

and to identify population trends.



2. Research location
2.1 Sint Maarten

The island of Sint Maarten is located in the Northeast Caribbean, bordering the Atlantic Ocean and
the Caribbean Sea. It belongs to the Leeward Islands of the Lesser Antilles (YOKOYAMA 2010).

It is a volcanic island which was formed about 20 million years ago. Limestone is visible across the
island. Today Sint Maarten is 87 square kilometers in size.

LG KFa | af2¢g RAGSNEAGE 2F Yyl GAGBS T dz6l5XzNRYNI |
the colonial period, most native habitats were destroyed for agriculture, including deforestation of
GKS AYOGSNA2NI YR GKS RNIAYAY3I 2F YIFIYyINRBODS oS
current forests is secondary growth, which meanspheniary growth of plants were already cutted

down (YOKOYAMA 2010).

The introductionofnory I GABS YR Ay @FairgdS FyAYFfa Aa aAYL]
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and all currently here occurring snakes belong to this group of animals.
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turtle habitats.

2.2 Research and Monitoring Areas

The areas of research consist of the most popular nesting beaches for sea turtles. These beaches
are Dawn Beach, Gibbs Bay, Guana Bay, Great Bay, Little Bay Beach, Simpson Bay Beach and Mulle
Bay Beach, see Figure 2. Thesadines were chosen because they demonstrated the most sea turtle
nesting activities in years prior. All beaches are located on the Dutch side of Sint Maarten, especially
in the east and north part of the island, as because the Nature Foundation Sint Maartaly

responsible and permitted to monitor the Dutch Side of the island.

The beaches differ in two main points: the eastern located beaches border the Atlantic Ocean,



whereby the northern beaches are on the Caribbean Sea. An important difference lretivee
beaches is that some are more isolated from tourism and hotels while others are populated every
day with tourists and other disturbances. Gibbs Bay and Guana Bay are not significantly impacted
by tourism or artificial light from hotels. Dawn Beacim$&on Bay, Great Bay, as well as Mullet Bay

have parts impacted by tourists but also calmer, quieter parts.

All 7 beaches have other conditions that differ, making each beach a unique nesting place.
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Figure 2: Nesting Beaches in Sint Maarten (google earth 2020, January 13).



3. Methods

Beaches (Dawn Beach, Gibbs Bay, Guana Bay, Great Bay, Little Bay, Simpson Bay and Mullet Bay
were visited every week during the months September until November. Beach patrols were taking
place in the morning hours between 7am and 9am, a patrol took alkéub 30 minutes depending

on the amount of sea turtle nesting signs and the size of the beach. During the patrol the area
between the wave line and the vegetation line of the beach, was scanned for nesting tracks, around
the vegetation a more closer pal was conducted looking for older nests. Sea turtle nesting
activities such as tracks, false crawls, hatched or unhatched eggs, hatchlings, depressions, adult
female sea turtles present on their crawls, were recorded during the beach patrols. Arfabde c

was recorded when tracks were found but no nest, body pit and/or covering of the nest was found.
When nesting was recorded the following was written down: Date; Time; Observer; Beach;
Waypoint; Location; Latitude; Longitude; Activity; Species @E@nglame, scientific name); Track
width; Nesting Date; Hatching Date; False Crawls; Number of Eggs; Number of Hatchlings; Number

of Unfertilized Eggs; Comments; Pictures of Nest, Tracks, etc.

During the beach patrols the following devices weggried along: data sheet, pencil, clipboard,

measuring tape, GPt&acker, watch, camera. Every sign of activity were recorded by taking pictures.

Around known hatching dates, night patrols between 7 and 10 pm took place, whereby sea turtle
hatching signesvere looked for.. With the help of a red flashlight and GPS tracker, the nest was

located and checked for signs such as crawls or eggs.

l 020SYSYGA2yYSR YS(iK2Ra ¢SNB olFaSR 2y GKS a{ ¢
previous Guide for Volunteer G NPt f SNBEE o0& Dbl GdzNE C2dzyRIGAZ2Y
t N2INI Y LINPOSRdAzNB&aé¢ o0& WSaaraoOlF . SNJStsz {(io 9dz

All data were logged in excel data sheets, graphs were made using excel diagram functions and in

the same wayhe data was evaluated and compared.



4. Results

Table: 1

Sea turtle species recorded in 2019 at different sites and their endangerment and protection status. Time
period of recording: September to November 2019.

RL = Red LisStatus; CITIES = Convention on International Trade in Endangered Species of WildaRduna
Flora; CMS = Convention on the Conservation of Migratory Species of Wild Animals; NCO = Nature
Conservation Ordinance St. Maarten; SPAW = Specially Protected Areas and Wildlife

v
- n X .
= . g |. & | e N
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Cheloma mydas T N T EN |I [LIT {16,1 |II
(Green Turtle) N 7
Eretmochelys N N [CR (I |LII |16.1 |TI
anbricata T 7
(Hawksbill Turtle)
Dermochelys coriacea N N |T |V |I ILII |16.1 [II
(Leatherback Turtle) H 7
Unknown species H |N

Activity Statement: N = Nest, T = Track, H = Hatching; Re8taliss: EN= Endangered, CR = Critically
Endangered, V = Vulnerable

In Table 1 all nesting sea turtle species on Sint Maarten and the occurrence of nesting activities on
main nesting beaches in 2019 are presented, related to their endangered and protection status.
Important protection conventions of each sea turtle speca® included in the table. It is
represented which species had which activity at each beach.

The Green Sea Turtl€lielonia mydgshad nesting activities at Dawn Beach and tracks were found
as well at Dawn Beach, Gibbs Bay and Mullet Bay. It is an Earddrgga turtle species.

Nesting of the Hawksbill Sea Turtlerétmochelys imbricajavere recorded at Gibbs Bay and Mullet
Bay as well tracks at Gibbs Bay. This species counts to the Critically Endangered sea turtles.
Leatherback Sea Turtles (Dermoclsadgriacea) had nesting activities at Guana and Simpson Bay as
well as tracks and hatching were found at Mullet Bay. The status of this species is Vulnerable.

All three sea turtle species are locally and worldwide protected by law.
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4.1 Monitoring Results 2019

Nesting and Hatching Activity in Relation to
Location

4
3

2

Nest/ Hatch Quantity
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Location

Figure3: Monitored nesting and hatching activities related to beach location in 2019.

Figure3 shows the nesting and hatching activity of sea turtles on different St. Maarten beaches in
2019. All activities where successfuhest was found or signs of hatching were recorded as nestin
or hatching activity.
The difference in nesting activity betweé¢he beaches is very variable. Great Bay and Little Bay did
not have recorded sea turtle activities during the beach patrols. The greatest amount of nesting and
hatching activity was located at Gibbs Bay with a total of four activities. Mullet Bay diolsalyed
with three activities. Dawn Beach and Simpson Bay displayed two activities each, and Guana Bay
showed 1. All the beaches were visited differently by sea turtles.
Nesting activity was recorded when successful nesting was found and hatchingyaetsitalso
recorded when hatched eggs were found.

Nesting and Hatching Activity in Relation to

Species

4
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coriacea imbracata mydas

Species

Figure 4: Monitored nesting and hatching activities related to sea turtle species in 2019.

Figure4 displays the nesting and hatching activity, like successfsisner signs of hatchingf

individualsea turtle species. The greatest amount of activity is shown by the Hawksbill Sea Turtles
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(Eretmochelys imbracajawith 4 activities. The Leatherba@ea Turtle Dermochelys coriacg¢a
provided three activities on Sint Maarten and Greaa Jurtles Chelonia mydgswere recorded
with two activities. Three activities were recorded by species that were not able to be successfully
identified. This demonstrates that: Hawksb#leS urtles Eretmochelys imbracajdad the greatest
activity in SihMaarten for the 2019 nesting season, the range of nesting and hatching frequencies

is small, and concludes that all nesting sea turtle species were represented in Sint Maarten in 2019.
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Figure 5: Monitored nesting and hatching activities related to Mbrin the year of 2019.
Figure 5 demonstrates the relationship between nesting and hatching quantity and months of the
year 2019. October displayed the greatest quantity with a total of six activities. September showed

three activities while April, Julynd November each had one. In May, June and August there were

no sea turtle activities recorded.

A nesting peak can be observed in October and sea turtles in Sint Maarten were more active at the

end of the nesting season than in the middle.

12



Number of Sea Turtle Nests on St Maarten Beaches (2019)

3

Number of Nests
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Green Turtle; Chelonia mydas [ Hawksbill Turtle; Eretmochelys imbricata
Leatherback Turtle; Dermochelys coriacea [ Unknown

Figure 6: Number of sea turtle nests on St Maarten beaches (2019)

Figure 6 shows the activity of species per month in comparison to the last four years. It is shown
that Leatherback Sea Turtld3drmochelys coriacg¢avere active at the beginning and imet middle
of the nesting season in the months of April, July and September. Green Sea TCintdesn{a
mydag were active during September and October. In the last three months of the nesting season,
September, October, and November, Hawksbill Sea T(gletmochelys imbricajanests were
recorded at the beach. In 2019 there were differences in the activity of the various sea turtle species
in relation to the time of the year, each species shows nesting activities in different months, when

the female sedurtles come ashore to build their nests.

General Activity in Relation to Location
5

4

3

Activity Quantity
N

=

Dawn Gibbs Guana Great Little  Simspon Mullet
Beach Bay Bay Bay Bay Bay Bay

Location

Figure 7: Monitored activities related to location in 2019. Includes all sea turtle activities which were found
at the beach like successful nests, false craessl tracks.

Figure7 includes all activities such as nesting and hatching, as well as tracks and false crawls on the

13



beach. Gibbs Bay and Mullet Bay were the most popular beaches with a total of six activities each.
In contrast, Great Bay and Little Bay had zero sea turtieiies. Two activities each were recorded
at Dawn Beach and Simpson Bay. Witle generalactivity, Guana Bay accounts for the calmer

beaches. The graph shows that sevéedches were more used by sea turtles than others.

ot e
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Figure8: Nesting and hatchig activity in 2019. yellow ®ermochelys coriacefl_eatherback Sea Turtle);
Green =Chelonia mydagGreen Sea Turtle); orangeEretmochelys imbricata(Hawksbill Sea Turtle); one
dot is representative for all nesting and hatching activity of the speci¢she location.(google earth 2020,
January 13).

Figure 8 gives an overview of the nesting and hatching activities of the various sea turtle species on
the map of Sint Maarten. Hawksbill Sea Tufestmochelys imbricajanests could be found at two
different beaches,ne nest was found at Mullet Bay and two at Gibbs Bay. Leatherback Sea Turtle
(Dermochelys coriacg¢anests were present on three different beaches, both Simpson Bay and
Guana Bay each had one nest discovered, while at Mullet Bay Leatke&3bacTurtlelfermochelys
coriaceg hatchlings were found. Green Sea Tur@a€lonia mydgmests were found at both Dawn
Beach and Gibbs Badjullet Bay Beach had a Green Sea Tuffleejonia mydgscrawl, however,

this is not represented on the map bes®ino nest was found.
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4.2 Results 2016 to 2019

Sea Turtle Nesting and Hatching Activity in the Years from 2016 until
2019

4

Activity Quantity
N

| I I I
0

Dawn Beach  Gibbs Bay Guana Bay Great Bay Little Bay  Simspon Bay Mullet Bay

Location

B 2016 W 2017 2018 2019

Figure9: Sea Turtle nesting and hatching activities related to location over the time period 2016 till 2019.

Figure 9 represents the relationship between nesting Aatthing activities at different beaches
and the quantity of activities on each beaches over the 4 years time period. The sea turtle activity

in 2016 is very low and shows only one activity at Gibbs Bay and Little Bay.

In 2017 there were three activitiegcorded at Simpson Bay and one in Mullet Bay. The year 2018
showed activities at Dawn Beach (two), Great Bay (three) and Simpson Bay with one activity. In
comparison the year 2019, had a higher overall total of sea turtle activities. Guana Bay, Little Bay
and Great Bay each had only one year with activities in the last four years. Dawn Beach, Gibbs Bay
and Mullet Bay were used in two out of four years as nesting beaches. The most popular beach is

Simpson Bay which recorded activities from 2017 to 2019.

Guana Bay and Little Bay were recorded with only one activity each in the past four years, followed
by Great Bay with three activities. Mullet Bay showed four activities from 2016 to 2019 and Gibbs
Bay had five. The most sea turtle nesting activities wei®impson Bay with six activities in total in

the last four years.
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5. Discussion

Gibbs Bay and Guana Bay belongs to the calmer beaches without tourism or artificial lights. All other
monitoring beaches have a lot of impacts due to human activity, artificial lights and tourism. The
human activitieson the beaches is different on the dérent beaches, which may have impacts on

the sea turtle nesting.
Difference in nesting and hatching activities on the beaches.

Not every beach in Sint Maarten is used in the same way by sea turtles. As it is represented in the
results there are big diffences between the individual beaches and some of them are more

popular than others, like Gibbs Bay and Guana Bay. This can result from the fact that there are
different human impacts on the beaches. The sea turtle activity at calmer beaches might be higher
because female sea turtles do not get disturbed., other than on beaches with hotels, loud noises

and artificial lights.

We must take care not to make assumptions regarding-yeaear activity as these statistics only

apply to the year 2019. AsweknotwF SY I £ S& NB G dzZNYy G2 GKSA-Byeaf Sa i A
AYOGSNDIfaeg 62L59/!'{¢0vx a2 wnmep YAIKIG KIFI @S 06SS
to these particular beaches to build nests. It is possible that the beaches that hadtlegg eculd

see more in subsequent years then Gibbs Bay and Guana Bay. Therefore, these statistics are not
sufficient to determine the most popular beach for sea turtle nesting activities in Sint Maarten.
However, on the basis of the data of the past fggars, it can neither be proven nor disproved at
present, as the amount of data is too small for such a statement. Only future monitoring and enough

data can give us an accurate picture in the next couple of years.

Because sea turtles return to their nataeach every two to five years (WIDECAST) to build nests, a
longterm study is needed to be able to compare the different years. Only with a sufficiently large
amount of study years is it possible to see how many sea turtles are coming to Sint Maarten’s
beaches and especially which species are coming to which beaches to build nesttei®hettidies

of a few months or even a couple of years do not provide sufficient insight into the sea turtle
population of Sint Maarten because the data quantity is tow fto get representative results,

however these results do give an indication and are a valuable start.
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Difference in sea turtle activities related to the species.

The most active sea turtle in 2019 was the Hawksbill Sea THré¢ngochelys imbracajgafollowed
by Leatherback Sea Turtld3grmochelys coriacgand Green Sea Turtle€Helonia mydgs This
could be coincidental, or it is possible that the Hawksbill Sea Turtle is the dominant species in the

waters around Sint Maarten.

On the other hand, Mve compare this data with the Annual Report 2016 of St. Eustatius (see Berkel,

J. (2016), page 17) see Figure 14 , it appears that the Hawksbill SeaHrettleoChelys imbracaja

might not be the most dominant nesting. In the Annual Report 2016 ofuStatis, the diagram

6! OlAgArAle o0& &aLISOASEa Hnamcé aKz2ga | INBHG | Y2d
lays and thirteen probable lays. In contrast to this, there were only eight confirmed lays and five

probable lays recorded for the HawkBidea TurtleEretmochelys imbracajan St Eustatius in 2016.

In Appendix figures 10 and 11, the species activity in St. Eustatius also shows a higher amount of
Green Sea TurtleChelonia mydgsactivity then for Hawksbill Sea Turtlerétmochelys imbrata)

in the years 2017 and 2018. Also additionally, Appendix Fig. 12 shows that Green Sea Turtles
(Chelonia mydgshad a higher numbeof nests then the Hawksbill Sea TurtleSrétmochelys

imbracatg).

Difference in sea turtle activity related to thenonth of the year.

Sea turtle activity was different in several months of the year. For the months of April to August
2019, consistent beach patrol data is missing due to low capacity for the patrols, therefore, it
cannot be proved that then end of theesting season are the months active nesting months.
However, it does show is an indication in nesting activities in each month. With regular beach patrols
over the next several years it will be possible to determine the peak of the sea turtle nesting seaso

for Sint Maarten.

Each sea turtle species could have their separate time of the year during which they come ashore
to nest, however, this cannot be confirmed with accuracy with the current available Ta¢adata

of 2018 (Appendix Fig. 13) shows similadications for nesting months, namely that Green sea
turtles (Chelonia mydgswere active during the months of May and October while Hawksbill sea

turtles (Eretmochelys imbricajavere active in October and November.

Current data indicates that Hawkdbdea turtles Eretmochelys imbricajaprefer the end of the

17



nesting season and that the end of the season constitutes their nesting peak, however additional
Y2YAUG2NAY3I A& YySSR (2 O2yFANXY® hy (GKAAa (g LAO
aSlhrazy GKFG 200dz2NAR Yl Ay @ aeBristudes bverwhdzicaurselof R h
several years with constant beach patrols is needed in order to establish the exact time preference

for each sea turtle species nesting on Sint Maarten beaches.

6. Recommendations

Sint Maarten has a large responsibility regarding the nesting of sea turtles because of the limited
nesting areas for sea turtles in the Wider Caribbean Region. To protect the sea turtle population in
Sint Maarten it is necessary ¢éalucate the people about possible threats for nesting sea turtles and

hatchlings, including that already unhatched eggs can by driving and beach construction, for

example due to vibrations from cars and habitat loss due to construction on the beach.

Furthermore, for a longerm population assessment, it is necessary to be able to say something
about the current population as well as to be able to compare the data with future years and other
islands around the Caribbean Sea. Therefor a nesting mamitperiod is recommended between

April until November each year, which consist of weekly beach patrols to gain a full overview on sea

turtle activities on Sint Maarten its beaches.
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8. Appendix

2017 Activity by Species
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FigurelO: Nesting activity by seturtle Species in St Eustatius in 2017. Provided by St. Eustatius National
Parks (2017)

Figurell: Activity by Species in 2018. Related to Leatherback sea turtle, Green sea amtdeHawksbill
sea turtle.Provided by St. Eustatius National Par(2018)
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