An Investigation of the State of Sint
Maarten’s Brown Pelican Population for
Improved Management of the Species
and Its Habitat

TECHNICAL MONITORING REPORT ON NESTING ACTIVITY
AND ECOTOXICOLOGY ANALYSIS

>
& Aum, C
& ﬁiﬁ‘:‘_ “4

{tHE cariBBEAN/
SINT MAARTEN

April 2023




TABLE OF CONTENTS

Contents
Lo oY= o2 8 = = T2 (o o 11T T SO 4
(=3 o [ORE =Y [To2: 1o T ad o =T o SO 5
1. Monitoring of nesting actiVity........cccocciimmmm e ——— 6
1.1 FIELD MONITORING PROTOQCOL.......cciiiierrrinmrerssssnnssssssssessssssnssssssssssssssssnsssssssnsesssas 6
1A T LOCATION. ettt e e et e et e e e nnn e e e 7
1.1.2 OBSERVATION PERIOD......ccoiitiiii it 9
1.1.3 NUMBER OF ACTIVE NESTS.... ..ottt 9
1.1.4 INDIVIDUAL COUNTS. ...ttt e et e e e e e e e nnne e e e e ennes 10
1.1.5 WEATHER CONDITIONS ... .ot e e e e e e e 10
1.1.6 DISTURBANCGE. ...t 11
1.1.7 PREDATORS. ...ttt et e s e e et e e e e 12
1.2 MONITORING TOOLS........coiiiiiirirnrr s s s sn e s mn e s e amn e s 12
1.2.1 FIELD DATA SHEET ..ottt e e 12
1.2.2 DATA ENTRY L.ttt ettt e et e e et e e e e st e e e e enneeeeeanneeeeeanneneeean 12
1. 2.3 OPTICS ettt e et e e e e 13
1.2.4 CAMERA TRAP . ..t 14
1.2.5 PHOTO WORK ...ttt ettt e e et e e e e e e e enneeee s 14
1.3 RESULTS AND OBSERVATIONS..........cooiiiiiriree s sssss s s smn s s mms s s ssnnns 15
1.3.1 CURRENT POPULATION TREND AND BREEDING ACTIVITY AT FORT
AMSTERDAM. ...ttt e e et e e e et e e e e nt et e e e e nte e e e aanseeeeeannes 15
1.3.2 DISTURBANCE. ...ttt et e e e et e e e s e e e e nneeeaeens 19
1.3.3 PREDATORS. ...ttt e e e e 21
1.3.4 DISCUSSION ON RESULTS......ooiiiitiiieiiiie ettt 23
1.3.5 OTHER OBSERVATION SITES..... ..o 25
1.3.6 ECOLOGICAL CORRIDOR......cciiiiiiieiiiiiee ettt et e et e e e e e e eneeeas 26
1.4 DISCUSSION ON TRENDS........ccoccoiiriieerissmresssssn e ssss s ssssmn s s s smns s s s smn e s s s smnn e snsnns 27
1.4.1 PAST MONITORING. ... ..ttt e e 27
1.4.2 RECENT AND CURRENT MONITORING........ooiiiiiiiiiiiiiii e 29
2. Ecotoxicology ASSESSMENTS.......ccccuerreiiiiiiiiinserrr s 30
2.1 BACTERIAL AND HEAVY METALS WATER TESTING.........ccccoiiiirrirrenneee s 30
2.1.1 SAMPLES DESCRIPTION AND COLLECTION......cciiiiiiiiiiiee e 29
2.1.2 WATER TESTING METHODOLOGY ......cciiitiiiiiiiiiiee it 31
2.8 RESULTS . ..ttt et e e e s 32
2.1.4 DISCUSSION ON RESULTS.....cooiiiiiieiiieie et 33



2.2 DISEASES.........c it 34

2.2.1 SAMPLING PROTOCOL ... 34

2.2.2 AVIAN FLU ...t e e e e e e e e et e e e e e e eeeeaarnaaas 34

2.2.3 BOTULISM. ...ttt e e e e e e et e e e e e e e e eeaaaaaaas 35

2.3 ORGANOCHLORIDES.......cittttciiiireirrrreecasss s s e e s e s e s e nass s s s s e e e s e s s massssssssseerarnnnnnnssssnnns 36
2.4 IMPORTANT TECHNICAL AND ADMINISTRATIVE POINTS........ccccoirrrrrrnnnnnnns 37
241 LABORATORIES. ...t 37

2.4.2 SHIPPING AND PERMITS. .. ettt 38

2.4.3 COORDINATION. ...t e ettt e e e e e e e e e e et e e e e e e e e eeeeeseanaaans 38

2.4.4 POLICIES AND LAW ENFORCEMENT .....oottiiiiieie e, 39

2.5 RECOMMENDATION FOR A FUTURE PROJECT SAMPLING PROTOCOL................ 40

3. Literature Cited...... ..ot s e e e e e e e nnann s 41
ANNEXES..... oottt s s s r s s e s s s s s s s e e e s s s nassssss s e s e e e e s nnaasssssasserresnnnnnssssassserrnrnnnnn 42-47

List of Tables and Graphs

Table 1. GPS coordinates of the six observation points at Fort Amsterdam..................... 8
Table 2. Classification of disturbance level.............coorriii e, 11
Table 3. Monthly average number of pelicans seen and peak nest content counts......... 15
Graph 1. Average number of total individuals over the study period per month............ 16
Graph 2. Caribbean Brown pelican sightings over the study period per field day........... 16
Graph 3. Annual Brown Pelican population trend at Fort Amsterdam........................... 28
Table 4. Bacteria and heavy metals results of the ecotoxicology analysis..................... 31



Environmental Protection in the Caribbean (EPIC) Sint Maarten is a
R PN non-profit organization founded in 2007 with the mission of
&fpt ", protecting the Caribbean environment through research and
Lrur caniercan < community-based action in Sint Maarten.

SINT MAARTEN For more information about EPIC’s work visit: www.epicislands.org
EPIC St Maarten, Nile Dr. #2, Maho, Sint Maarten, Dutch W.I.

F:lippo.MHanr

Figure 1. A nesting adult Caribbean Brown Pelican with egg.
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Project Background

The Brown Pelican can be observed on the shores throughout the Americas. The
Caribbean Brown Pelican (Pelecanus occidentalis occidentalis), a subspecies, is
endemic to the Caribbean and listed for protection under the United Nations’
Carthagena Convention of Specially Protected Areas and Wildlife Protocol (SPAW)
Annex Il. Within the U.S. Virgin Islands and Puerto Rico, the Caribbean Brown Pelican
is observed as endangered. There are an estimated 1,500 nesting pairs of pelicans for
the entire West Indies, according to the book “Status and Conservation of West Indian
Seabirds” (2000). Only 150 pairs are estimated to nest in the Lesser Antilles, with up to
79 pairs on Sint Maarten alone (5% of the total estimated pelican population in the
Caribbean).

In the early 2000s, EPIC’s pelican surveys led to the recognition of Sint Maarten’s Fort
Amsterdam and Pelikan Rock nesting colonies as Important Bird Areas (IBAs) (Collier
and Brown 2008). Fort Amsterdam is a protected historical site located on a small
peninsula within 30 meters of the Divi Resort hotel.

In addition to the reported decline in population and nesting, there has been a sharp
increase in observed pelican mortality, with the majority of ill pelicans displaying signs of
avian botulism.

What remains to be determined is whether this observed decline of the pelican
population is due to natural population fluctuations or whether the concurrent
observation of suspected avian botulism is indicative of larger environmental
management issues resulting in these negative impacts to the pelican population. For
example, the Little Bay pond is an IBA that is recognized as an important foraging
ground for pelicans that nest at Fort Amsterdam. If the pelicans foraging at Little Bay
pond are ingesting dead fish containing the botulism toxin, this may be the source of the
suspected botulism outbreak. Little Bay pond currently faces multiple threats including
liquid and solid waste pollution, disturbance, and introduced invasive species. These
threats may have passed an environmental threshold leading to fish die off and botulism
proliferation.

Therefore, it is important to understand what environmental factors may have caused
the current pelican population decline, such as prey fluctuations, avian botulism and/or
other issues and implement practices to reduce harm.



EPIC’s Pelican Project

The project An Investigation of the State of Sint Maarten’s Brown Pelican Population for
Improved Management of the Species and Its Habitat was an in-depth study of the
Caribbean Brown Pelican population at Fort Amsterdam, running from November 1st,
2022 to April 30th, 2023, with a twofold objective:

1) to research the status of the Caribbean Brown Pelican on Sint Maarten through
monitoring and ecotoxicology analysis, and

2) to promote conservation of the Pelican through awareness raising and outreach
activities.

The long-term goal of this project is to improve the management of the species and
natural resources by policy makers, relevant stakeholders, and agencies working in
conservation, for the preservation of Sint Maarten’s Brown Pelican population and
habitats.

The Pelican Project team was composed of Gaia Piccaluga (Field and Research Intern),
Filippo Milani (Field and Research intern and Photographer), Margot Mesnard (Project
Coordinator), Natalia Collier (Programme Director).

This project was funded by the United Nations SPAW/RAC, Prins Bernhard Culture
Fund Caribbean (PBCCG), and the Dutch Representation Office in Sint Maarten (VNP).
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This technical report provides the methodology used for monitoring and ecotoxicology
analysis during this project as well as results and recommendations for policy makers,
key stakeholders, and agencies working in conservation.

This report covers the following goals of the project:

Output 1.1: A research report is produced that details the state of Sint Maarten’s brown
pelican population and their habitat, providing evidence-based information for decision
making and enhanced management of the species and the environment.

e Activity 1.1.1: Conduct weekly monitoring of pelican colonies and
Important Bird Areas (IBAs).
e Activity 1.1.2: Conduct ecotoxicology assessments.

1.Monitoring of nesting activity

This section describes the protocol used for the weekly monitoring of pelican colonies
including observation protocol and tools, data collection, data entry, and discussion of
results and observations, from our field work from November 21, 2022 to April 28, 2023.

It is to be noted that our project ran for six months, therefore data collection does not
reflect the entirety of the Sint Maarten’s Brown Pelican nesting habits and season.
Brown Pelicans nest year round, an annual observation might lead to different
numbers. Results and observations of this report should be interpreted in relation to the
period of study mentioned above.

Pelican monitoring included a variety of parameters, the main focus being the number of
Caribbean Brown Pelicans’ active nests, their content and the total number of individuals
seen at Fort Amsterdam peninsula per monitoring session.



The count was done from six different observation points, in order to cover the entirety
of Fort Amsterdam (see Table 1 and Figure 3 for GPS coordinates).

GPS coordinates were recorded using the GPS-App called Gaia GPS available on
Android phones, and the map was created using QGIS.

Two surveys were done from Little Bay beach (GPS coordinates: 18.0197083,
-63.0641020) to observe the colony at Fort Amsterdam from a distance.

Figure 2. Observer monitoring from Little Bay beach.

One survey was done in Guana Bay from shore (GPS coordinates: 18.018245,
-63.018698) to observe Pelikan Rock. Pelikan Rock is a remote islet off the east coast
of Sint Maarten, where up to 49 pelican nests have been recorded in the past 20 years
according to EPIC’s observations (Collier and Brown 2008).

Sint Maarten (Dutch side) shares the small island with the French overseas Collectivity
of Saint-Martin (French side). Caribbean Brown Pelicans can be observed on the
French side, but there are no known nesting colonies of pelicans on Saint-Martin.

The main nesting colony on Sint Maarten appears to be Fort Amsterdam’s peninsula.



Observation | Latitude x | Longitude y
point

1 18.013769 | -63.06012
2 18.014800 | -63.059985
3 18.015452 | -63.060208
4 18.015347 | -63.060265
5 18.016269 | -63.060101
6 18.013741 | -63.059293

Table 1. GPS coordinates of the six observation
points at Fort Amsterdam. Figure 3. Map of the observation points
locations.

Figure 4. Aerial view of Fort Amsterdam’s peninsula. Photo Divi Resort.



Two observers surveyed the Fort Amsterdam colony twice a week starting on November
21st, 2022 and ending on April 28th, 2023. One additional observer, the Coordinator,
joined once a month. A total of 46 days of observation were completed during the study
period.

Observation time at each point was 30 minutes, for a total of three hours total
observation time per monitoring session.

Surveys were conducted from 07:30 a.m. to 10:30 a.m.. As an exception, on five field
days, the survey was conducted around sunset when pelicans fly back to the main
colony and are easier to count. This allowed a comparison with morning population
counts, which are typically lower.

In addition, the Nature Foundation, a local NGO with a mandate for natural
conservation, monitors the site once a month throughout the year at location number
three.

Nest locations and their contents were recorded. An active nest was recorded if one of
the following parameters applied:

e a chick was in the nest or right outside it;

e an adult was in incubation posture on the nest;

e if the nest was not visible from above the bush, and two adults were seen next to
each other, indicating a possible breeding pair (only applied to bushy areas).

A number was assigned to each active
nest and its content recorded according
to set codes (see Annex 2).

It was not classified as an active nest if
a juvenile, meaning a bird capable of
flight, was sitting on or near the nest.

Figure 5. An empty nest in acacia trees.



The morphological conditions of the study area (presence of rocky cliffs, thorny bushes
with indigenous Acacia macracantha and Acacia tortuosa, and rough terrain) made it
sometimes difficult to establish the presence of eggs or chicks inside the nests to
assess nest productivity.

Therefore, and in order to have a global understanding of the colony population
dynamics, the team decided to perform a second measurement with the numerical
count of individuals, classifying all pelicans, both flying and not, as adult, juvenile or
chicks.

Criteria used to differentiate them were:

Adult individuals have a white head and brown neck in breeding season.
Juveniles have brownish-gray feathers.

Chicks hatch with brown bare skin then grow white downy feathers until fully
fledged. We monitored the chick's presence in the nest until the nest was empty.

Weather and wind conditions were recorded on every field day to assess whether
strong winds or sun exposure have an impact on the number of pelicans seen at each
location (see Annex 2).

Figure 6. A flying pelican.
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1.1.6 DISTURBANCE
Disturbance at the pelican colony was calculated using the following parameters:

(a) the number of people walking at Fort Amsterdam: classified as land disturbance

(b) the number of small tourist boats (up to 25 people) at the beach located at a
distance of approximately 30 meters from the cliffs: classified as water
disturbance

The land and water disturbance are classified as low, medium or high depending on the
number of people in the area of Fort Amsterdam (land disturbance) and on the number
of small nearshore tourist boats (water disturbance).

Type of disturbance Low Medium High
Land 0-10 people 11-20 people >20 people
Water 0-3 boats 3-6 boats >6 boats

Table 2. Classification of disturbance level

Figure 7. Tourist boat offering daily snorkeling activity below the pelican colony.

The number of big cruise ships in the Philipsburg harbor located directly across Fort
Amsterdam at a 1 km distance was also recorded for a separate analysis.

11



1.1.7 PREDATORS

Evidence (tracks, feces) of predators such as rats, mongooses, iguanas, feral cats and
dogs were recorded as a side note but not counted individually. A camera trap was used
to record nocturnal activity (see section 1.2.4).

1.2 MONITORING TOOLS

Manual and digital tools were used for the field monitoring and data recording.

1.2.1 FIELD DATA SHEET

Counts and observations were recorded manually on a data sheet per observation point
location.

Figure 8. Field data sheet used for monitoring.

1.2.2 DATA ENTRY

Once a week, data was entered into an Excel data spreadsheet and backed up to a
cloud-based information system.

The spreadsheet includes three tabs which encompasses the following parameters:

Tab 1: Colony Total - the number of individuals observed from each observation point,
segmented into adults, juvenile and chicks, and the number of nests visible from each

observation point.
12



Tab 2: Daily Observations - This section contains information about the weather and
wind conditions, the nest contents, the level of disturbance and the presence of
predators in the study area (see Annex 2 for detail of the daily observation codes).

Tab 3: Outcomes - this section contains information about nest contents including
information on eggs, chicks hatching and chick fledging (see Annex 3 for detail of the
outcomes codes).

Due to the proximity of the observation points, pelicans were monitored without the use
of optics, although binoculars can be necessary to differentiate between adult, juvenile
and chick.

During the first two months of monitoring, a spotting scope was used to record total
colony counts at Fort Amsterdam from Little Bay and at Pelikan Rock from Guana Bay;
it was decided to stop using this observation point due to distance and lack of accuracy.

Observation of activity such as foraging and feeding at Little Bay pond was obstructed
by trees and mangroves and the methodology would need several observation points.
However, we were able to regularly observe flying pelicans going back-and-forth from
Fort Amsterdam’s main nesting colony to Little Bay pond to forage.

Monitoring was done at a minimum distance of 10 meters from the nests to avoid birds
flushing and to reduce stress in the colony.

Figure 9. Field observation of nesting activity.
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A camera trap (Browning Spec Ops Advantage) was placed from 20" December 2022
to 25" February 2023 in three locations within the nesting colony at Fort Amsterdam in
order to record nocturnal or predation events.

A camera with zoom lens was used to capture pelicans in the nest, brooding, feeding or
caring for their chick, to record their behavior. All original photo work is from Filippo
Milani.

After each survey, a general picture of the area was taken in order to have an idea of
habitat changes over the entire study period. The general environment picture was
taken from an upper point (GPS coordinates: 18.015852, -63.060081).

Figure 10. First habitat photo on
November 24th, 2022.

Figure 11. Last habitat photo on April 24th, 2023.




This section compiles results, along with anecdotal observations from the field, to better
understand population dynamics over the period of the monitoring surveys.

Between November 2022 and April 2023, with a total of 46 monitoring surveys, the
monthly average number of Caribbean Brown pelicans at Fort Amsterdam is 43
observed individuals per month.

Month Individuals* | Breeding | Apparently Eggs Chicks Fledgling
pairs** Occupied
Nests

Nov. 22 31 1 1 0 1 0
Dec. 22 38 0 1 0 1 1
Jan. 23 32 0 0 0 0 0
Feb. 23 34 2 2 5 0 0
Mar. 23 54 2 2 2 3 0
Apr. 23 61 3 3 0 4 0
Average 43 - - - - -
over six

months

Table 3. Monthly average number of pelicans seen and peak nest content counts.

* average number is rounded up
** peak number

Individuals are the average of the total number of pelicans (adults, juvenile, chicks)
observed per field day per month.

Breeding pairs are defined as two adults, observed with a brown neck for both the male
and female pelican, and displaying courtship behavior or occupying a nest. Together,
the breeding pair builds the nest and cares for the eggs and chicks.

15
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Graph 1. Average number of total individuals over the study period per month.
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Graph 2. Caribbean Brown Pelican sightings over the study period per field day.
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Apparently Occupied Nests are sightings of a built nest, made of branches in trees and
shrubs, with an adult pelican nearby or a breeding pair.

Seven Apparently Occupied Nests were observed during the monitoring study period
including:

e 3 nests with no observation of eggs and/or chicks
e 4 nests with eggs and/or chicks.

Fllippo Milani

Figure 12. A breeding pair mating.

Over the monitoring period, a total of five chicks were observed, in four active nests,
with one fledging:

- Apparently Occupied Nest 1: when the study started in November there was a
chick in one nest, which eventually fledged and left the nest around two months
later.

- Apparently Occupied Nest 2: recorded in February with three eggs. All three
eggs hatched but only two chicks survived; the third chick was not found in the
nest in April and probably died, although no dead chick was found.

17



To note: the chick that is presumably dead was observed being fed by both parents,
although it was the smallest chick of the three and its growth remained slower than
the two others. While the two others grew feathers, the smaller chick was grooming
and taking its downy feathers off with its beak until it was completely bare skinned on
the last day it was observed. This behavior could not be explained.

Filipag Milani

Figure 13. Three chicks in Apparently Occupied Nest 2.

- Apparently Occupied Nest 3: recorded in February with two eggs. Only one
egg hatched and the chick was still alive during the final observation date on April
28th 2023.

- Apparently Occupied Nest 4: recorded late in April although an adult on the
nest prevented observers from recording nest contents.

Out of the four Apparently Occupied Nests, our monitoring showed:

- 5 eggs recorded, with possible eggs in active nest 4 that couldn’t be confirmed
- 4 eggs that hatched, 1 egg that did not hatch

- 3 chicks that survived

- 1 chick already in the nest fledged and left the nest

- 1 chick that probably died

Three abandoned nests showed signs of previous nesting activity, probably of the last
breeding season or nests that were built this season and not used by breeding pairs, in
locations 2, 5 and 6 of our monitoring (see Figure 3.).

18




1.3.2 DISTURBANCE

The number of individual pelicans seen each field day was compared against three
parameters:

e the disturbance level (both by land and by sea)
e the number of cruise ships in Philipsburg harbor
e the weather and wind conditions

The software RStudio was used to perform the analysis.

Results of statistical analysis revealed a non-significant correlation between the number
of observed individuals and the disturbance level (both by land and sea), the number of
cruise ships, the weather and wind conditions.

The maximum number of cruise ships recorded in a day was six cruise ships.
Philipsburg cruise ship port is located 1 km from the pelican colony.

However, a busy cruise ship port could be a disturbance for pelicans, which have been
observed flying back and forth between Fort Amsterdam peninsula and Pointe Blanche
and beyond, presumably to find a different feeding ground with a variety of fish.

Figure 14. Observed cruise ships across from the pelican colony.
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Tourism and water activities occurred close to the pelican colony, within 0 to 30 meters
from shore, with sometimes large groups and loud music. We observed pelicans
flushing or being disturbed by boats arriving and by groups of people snorkeling.

Quiet activities such as individual swimming or kayaking were less invasive to pelicans
than large groups snorkeling or diving and jet skis operating. Some boats do not respect
the recommended speed limit of 5 miles per hour near shore. Days with no tourism
activity allowed pelicans to use the entire area of Fort Amsterdam, especially down the
cliffs on the west side around a gravel beach that is frequented by occasional visitors to
the Fort but has a low level of activity.

Other disturbances include airplanes with a peak of activity at the end of afternoon and
reports of flying drones, although we did not observe drones directly during our
monitoring sessions.

There is a busy road near Divi Resort and near the ponds in Philipsburg. A pelican was
reported in April walking on the main road in an unbalanced manner, near a mangrove
area in Philipsburg. It could have been a sick bird or hit by a car. Pelicans are regularly
observed flying above busy roads that cross their flight paths back and forth from
feeding to nesting grounds.

A clean-up was held on March 10th, 2023 to remove large debris on the beach and
smaller styrofoam, plastic and glass pieces from the pelicans’ habitat at Fort
Amsterdam. This event was made possible with the support of EPIC, SXM DOET, Divi
Resorts, and volunteers.

Despite this effort, it was observed that fishing lines are regularly discarded into the
ocean and that plastic and styrofoam trash keeps reappearing on site week after week
both on land and on the beach, likely coming from the ocean, including microplastics.

A large sargassum seaweed patch was observed at the end of April at Little Bay beach.
Further study would be needed to assess whether it could impact pelican feeding
habits. Sargassum seaweed landings have increased in volume since 2011 and can
benefit the environment on the one hand, and suffocate sealife on the other hand.

20



Figure 15. Clean-up of debris from the Brown
Pelican habitat at Fort Amsterdam on March
10th, 2023.

Figure 16. Sargassum patch at Little Bay beach on
April 26th, 2023.

Feral cats, dogs, mongoose, rats, and monkeys are invasive to Sint Maarten, meaning
that local wildlife did not evolve protections against these predators, making them
vulnerable to predation.

Figure 17. A rat captured at night by our camera trap on March 1st, 2023.
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A rat was observed with the camera trap at night. Rats can prey on eggs.

A high number of iguanas crawling around the nests were observed, sometimes a
dozen at a distance of 1 or 2 meters from the nest. Iguanas can prey on pelican eggs.
A couple of tourists were seen feeding iguanas, which causes them to stay and
reproduce at the pelican colony.

Figure 18. Iguanas were frequently observed at the pelican colony.

Dogs were observed 16 times, with or without owners. On one occasion, a dog caused
pelicans to flush. Dogs and feral cats can prey on pelican chicks or eggs.

Figure 19. A roaming dog (no owner spotted) observed at the pelican colony.
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Results indicate limited reproductive activity at Fort Amsterdam between November and
April. With a monthly average of 43 pelican individuals, only four nests were active with
eggs and/or chicks in the six months, with a total of five chicks observed, one presumed
chick mortality, one fledgling, and three which were still in the nest at the end of the
study. Observations ceased before fledging of three chicks, so productivity cannot be
assessed.

The peak breeding period at Fort Amsterdam is unclear. Pelicans breed year round,
with variable peaks. One chick was already in the nest when the first observation took
place on November 21st, 2022. Discussion with persons working on pelican monitoring
projects in other Caribbean islands indicate a possible early start of the breeding
season in 2022. Data from the Nature Foundation Sint Maarten supports this
observation.

Further research is needed to study reproductive activity during the rainy season, from
May to October.

Monthly variability in pelican populations may be due to inter-island periodic migration.
Brown Pelicans are non-migratory in the Caribbean but do travel from island to island,
covering up to 100 km per day. Since they are not tagged, it is difficult to monitor
movements in between the islands’.

One limitation of our protocol is the risk of double-counting the same individual during
one field day since observed Brown Pelicans were not tagged. Our mitigation measure
was to go to the field bi-weekly and compare data. This strategy worked as data is
consistent throughout the period; in fact, there is a very small difference in populations
between the observation days, making the observed numbers plausible.

Anecdotal evidence suggests that land and water disturbance has an impact on
pelicans. Pelicans were visibly disturbed by boats approaching and people swimming in
the water, especially in groups of 8-10 persons or more. Further study is needed to
determine if disturbance induces significant physiological stress, resulting in reduced
fitness and/or productivity, and its impact on nesting.

' See Annex 1 for map distribution
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The results from the statistical analysis showed that tourism activities on the peninsula
and nearby Fort Amsterdam do not impact the total number of individuals observed,
compared to days where there is no activity. However, the nuance is that when there is
tourism activity, pelicans’ behavior changes and they are seen flying circling the area,
which is a marker of stress. Days with no tourism or with low impact activities showed
that pelicans were getting closer to shore and appeared more relaxed swimming,
grooming and fishing.

It was observed through the photo work that the habitat dries out considerably between
November and April. Dry vegetation is susceptible to bushfires which can be a risk to
the pelican habitat.

Evidence from the literature indicates that habitat loss and exceptional environmental
phenomena such as hurricanes could have a major impact on Brown Pelican breeding
activity. Similarly, preventing erosion and supporting healthy coral reefs at coastal sites
such as Fort Amsterdam is important for pelican’s feeding grounds, and to sustain
fisheries and other marine biodiversity such as sea turtles.

Other avian species observed at Fort Amsterdam include Brown Noddy, Brown Booby,
Bananaquit, Mockingbird, Scaly-naped Pigeon, Night Heron, Frigatebird, Royal Tern,
Kingbird, American Kestrel, Peregrine Falcon, Carib Grackle, Bullfinch, Zenaida Dove,
Hummingbird, and Osprey. The site also harbors a variety of insects, including
butterflies.

It is therefore important to protect the Fort Amsterdam peninsula’s overall environment
for the habitat it provides to its rich biodiversity.

Figure 21. Green turtle below Fort
Amsterdam.

Figure 20. American kestrel observed at Fort Amsterdam.
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To control introduced predator populations, appropriate campaigns should be planned
as well as employing environmentally-friendly pest control in a reasonable manner to
avoid adverse effects on the pelican habitat without contamination of soil and water.

Observed pollution was primarily plastic such as bottles, discarded fishing lines, and styrofoam
containers.

Figure 23. Plastic bottles at observation point 3. Figure 24. Fishing lines at observation point 5.

During the project, pelicans were observed foraging and roosting in other areas of Sint
Maarten and Saint Martin. In particular, they were seen in Little Bay Pond, Great Salt
Pond, Pelican Key, Simpson Bay, Princess Juliana International Airport, Maho, Plage de
Happy Bay, Orient Bay, Quartier d’'Orleans and Baie Lucas Pond.

However, nesting was only observed at Fort Amsterdam, which appears to be the main
nesting sight on the Dutch side of the island.

Little Bay pond and the Great Salt pond were observed as important foraging grounds
for pelicans.

No individuals were recorded on Pelikan Rock, showing a possible abandonment of the
site during the study period.
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In 2023 the St. Martin Association de Gestion de la Réserve Naturelle Nationale de
St-Martin (AGRNSM) did a bird monitoring study mandated by the French LPO (birds
protection league) as part of the European Union funded LIFE BIODIVOM project. Mr.
Vincent Lemoine monitored Brown Pelicans amongst other birds. The data collected
(also available at faune-antilles.org) shows that from November 4th, 2022 to February
28th, 2023, Brown Pelicans were observed at various locations on the French side
Saint-Martin of the island with a total of 59 individuals counted.

Outside of the scope of the study, from his personal observations, 60 pelicans were
sighted in Little Bay pond on December 21st, 2022. Our observation of pelicans
foraging at Little Bay pond supports this finding. High number of pelicans using the
ponds to fish and feed demonstrates the importance of preserving ponds from pollution
and development.

Similarly, on April 19th, 2023, 38 pelicans were observed feeding at Plage de Happy
Bay, a natural beach accessible only by foot with no human development. The rise in
the number of observed pelicans in April on the French side is similar to our observation
of an increase of individuals in late March-April on the Dutch side.

Figure 25. Observation by Project Coordinator.
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http://faune-antilles.org/

An ecological corridor is a functional zone of passage between several natural zones for
a species dependent on a single environment.

Figure 26. Little Bay Pond (left) and Fort Amsterdam (right).

Access to the pond is essential for pelicans; it provides additional feeding grounds and
different species of fish than those found in the ocean. Pelicans are seen flying daily
back and forth between the main colony at Fort Amsterdam peninsula and

ponds such as Little Bay pond and the Great Salt pond.

Keeping the corridor free of construction and disturbances is essential for pelicans to be
able to feed, especially during breeding season, and maintain a healthy population.
Pelicans can abandon nesting sites due to habitat fragmentation, disturbance, and

reduced food supply. This has happened in the Gulf of Mexico? and Guadeloupe?,
according to research.

2 Lamb JS, Satgé YG, Streker RA, Jodice PGR. 2020. Ecological drivers of brown pelican movement
patterns, health, and reproductive success in the Gulf of Mexico. New Orleans (LA): US Department of

the Interior, Bureau of Ocean Energy Management. 234 p. Report No.: BOEM 2020-036. Contract No.:
M12PG00014.

3 UICN Comité frangais, OFB & MNHN (2021). La Liste rouge des espéces menacées en France —
Chapitres Faune de Guadeloupe. Paris, France.
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To assess the status of the colony, it is helpful to look at long-term trends.

From 2001 to 2010, EPIC surveyed each wetland, cliff band, and nearby islet for nesting
pelicans. Surveys took place between the months of November and July, each year
during the ten year study period. Surveys focused on Pelikan Rock and Fort
Amsterdam.

The highest number of nests recorded was 80 in 2001, 60 of which were at Fort
Amsterdam, while the lowest count was 9 nests in 2009 . EPIC’s last in-depth survey
using the same protocol in 2010 counted an average of 14 pelicans per month at Fort
Amsterdam.

The Nature Foundation has been conducting monthly monitoring during the periods of
2011-2012, and 2016-2022 at various locations. One of the locations is Fort
Amsterdam, with a specific observation point corresponding to our observation point
number two for this study (see Figure 1).

Although the Nature Foundation’s monitoring protocol is not exactly the same protocol
used for this study, in order to be able to fully compare data, a downward long-term
trend emerges: the number of individual pelicans has declined in the period 2010-2022.
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Graph 3. Annual Brown Pelican population trend at Fort Amsterdam.
Source: The Nature Foundation of St. Maarten.
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Category 5 Hurricane Irma hit the island in September 2017, possibly causing pelicans to
migrate to other islands to avoid impact, or due to damages and habitat loss. Indeed, in
2018 only one individual was counted by the Nature Foundation at Fort Amsterdam with
only one survey conducted.

The Nature Foundation is still conducting monthly monitoring at location point number
two.

Starting in 2019, a number of sick and dying birds were reported by the Nature
Foundation with possible botulism contamination but no birds were tested.

A couple times a year, ill or injured pelicans are brought to the Nature Foundation for care
and proper handling, being the only ones accredited on island to do so and who receive
reports of issues with wildlife.

Figure 27. A pelican aware of danger.
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2. Ecotoxicology Assessments

This section describes the protocol used for ecotoxicology assessments and discussion of
results. In addition to weekly monitoring and observation activities, samples were
collected for ecotoxicology assessments to understand how contaminants may be
affecting the pelican population and associated habitats.

As there was no opportunity to sample sick or dead pelicans during the project period, we
tested for bacteria and heavy metals in water and feces samples. Water samples came
from ocean and pond water from the area near the Fort Amsterdam colony to check
whether the habitat is contaminated.

A necropsy kit, partially complete, was donated to EPIC by a science teacher. Biological
samples such as feathers and bones, were collected with single-use gloves and stored in
plastic zip-lock bags. Bones were found on January 28th, 2023, which are likely to be a
pelican’s head and beak bone (upper left photo), and femur bone (upper right photo).

P
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¢ ~—— :-ﬁ::_‘_‘\r/
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Figure 28. Donated necropsy kit (bottom left),
bones and feathers collected (upper photos and bottom right).
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No eggshells were collected due to difficult access to nests on cliffs. Similarly, feces
were collected from rocks as fresh as possible on March 13th, 2023 and April 13th,
2023.

Figure 29. Collecting fresh feces sample for ecotoxicology analysis.

Feathers were collected and stored in zip-lock bags with indication of the date and
location of collection. Traces of heavy metals can be found in feathers in laboratories
equipped to perform this analysis.

Two rounds of water testing were performed in the study area with three different
samples each time:

1) sea water from the beach of Fort Amsterdam by location point 3 (see Figure 1
map)

2) water from Little Bay pond (GPS coordinates 18.023973, -63.065626)

3) fresh liquid feces diluted with distilled water

Sint Maarten Laboratory Services (SLS) provided sterile bottles. Water was sampled at
the surface level. Each bottle had a label for date, time, location, and temperature. The
temperature of the water was recorded with a mercury thermometer and water samples
were placed on ice during transit to the laboratory in a portable cooler.

The first round of testing was on the 9th of March for the beach and pond samples and
on March 13th, 2023 for the feces sample. The second round of testing was on April
13th, 2023.
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The six tests conducted are summarized in the below table:

E =2 3] )

A § g g |8 =
@ i 3] = a E O c S e
=y |25 |3 2|2 |5 eE|S 5 |2 |, |E |& |2 |2
g ® 5|5 E | S 5 o= 23|73 £ 5 £ E g 2 g
th (] = (5] 7] =3 (5] = (] (=T ) w = P~ (] ] | =
Sample [ 09/03 | OK | OK OK OK NOT | N/A OK [ NOT | NOT [ NOT | NOT | OK OK OK OK OK OK
1- OK OK OK OK OK
Beach

13/04 | OK | OK OK OK NOT | OK OK | OK OK OK OK

OK

Sample [ 09/03 | OK [ NOT [ NOT | OK NOT | N/A OK [ NOT | NOT [ NOT | NOT | OK OK OK OK OK OK
2- OK OK OK OK OK OK OK
Pond

13/04 | OK [ NOT | NOT | NOT | NOT | NOT | OK | NOT | NOT | NOT | NOT

OK OK OK OK OK OK OK OK OK

Sample [ 13/03 | OK | NOT [ NOT | NOT | OK N/A OK [ NOT | NOT [ NOT | NOT | OK OK OK OK OK OK
3- OK OK OK OK OK OK OK
Faeces

13/04 | OK [ NOT | NOT |OK [ OK | OK OK | NOT | OK OK NOT
OK | OK OK OK

NOT OK: above threshold or too numerous to count
Table 4. Bacteria and heavy metals results of the ecotoxicology analysis.

Disclaimer from SLS laboratory: All quantitative (analytical) chemistry results carry a measurement uncertainty which is primarily caused by the
analytical variability of any test. This uncertainty may be up to plus/minus 5% of the stated results. Therefore, results close to upper/lower limits as

stated by the law should be confirmed by repeating a sample from the same location.
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The samples were tested for bacteria and heavy metals according to the thresholds and
standards from the Netherlands for drinking water, for which SLS laboratory is
accredited, which can be higher than the standards established for Sint Marteen for
some parameters studied.

The list of bacteria and heavy metals reviewed were based on advice from SLS and Mr.
Yvan Satge, seabird research associate at Clemson University.

Conductivity, measuring salt levels, was found to be at acceptable levels in the ocean
and pond. Turbidity could not be assessed in the March sample due to a broken

machine.

Results showing “NOT OK” indicate they are over the threshold used by SLS Laboratory
or too numerous to count (TNTC).

Bacteria of Coliform, E.Coli and enterococci, were found in most samples at levels too
numerous to be counted. Therefore, water samples from the beach and pond seem to

be contaminated above acceptable levels.

It is unknown why the last feces sample does not show above normal levels of bacteria,
maybe due to a low concentration of feces mixed in distilled water.

No heavy metals were found in the samples.

Regarding the methodology, as the number of samples is limited for each location, no
general conclusion can be drawn. Water quality can change on a daily basis.

Figure 30. (left) Water sample bottles in the cooler before sampling.

Figure 31. (right) Color of pond water samples.
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Pelicans can be affected by diseases. Being gregarious birds, one infected bird can
rapidly infect the colony.

Diseases can be checked by analyzing organs or blood samples.

Heavy metals can be found in organs. The sample needs to be taken soon after
mortality, kept on ice and shipped out rapidly for analysis.

However, no sick birds were reported to EPIC during the project.

It is disturbing for pelicans to be caught alive to perform any kind of analysis. Besides
the act of trapping on dangerous terrain in cliff settings, trained veterinarians with
wildlife handling skills would need to draw blood samples from live pelicans. This option
was not chosen by our team.

Highly contagious H5N1 avian flu virus was reported at the end of 2022 with bird flu
warnings issued in Latin America in November 2022, especially for Venezuela, Peru,
Colombia and Ecuador. In Peru, there were counts over 10,000 dead pelicans®*.

Avian flu is contagious and could rapidly decimate the pelican colony.
Avian flu is contagious to other birds, including domestic birds and poultry.
There is no treatment for bird flu.

Sampling presents a human health hazard, due to transmission with contact with feces,
even when following safety protocols®.

Coordination with the Ministry for Tourism and Agriculture (TEATT) is necessary to limit
exotic birds imports as well as establish protocols for testing of ill or dead birds during a
bird flu outbreak.

4 Source:
https://www.rfi.fr/en/international-news/20221130-bird-flu-kills-almost-14-000-pelicans-seabirds-in-peru
5 Such as: https: ' ' icati i i
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https://www.osha.gov/sites/default/files/publications/avian_flu_animal_handlers.pdf
https://www.rfi.fr/en/international-news/20221130-bird-flu-kills-almost-14-000-pelicans-seabirds-in-peru

Botulism is a natural toxin produced by the bacterium Clostridium botulinum, which is
commonly found in soil. Avian botulism outbreaks occur when the correct environmental
factors and anaerobic conditions prompt botulism spores to germinate and begin the
vegetative growth of the toxin-producing bacterial cells®. This active bacteria will grow
only in a nutrient-rich substrate, such as in areas with large amounts of decaying plant
or animal materials. As such, fish that die for any reason and that contain the bacterial
spores in their tissues will also become suitable substrates for growth and toxin
production by the bacteria.

Therefore, fish-eating birds, such as pelicans, can become infected with botulism by
eating fish that contain the toxin. Similarly, ingestion of maggots from the carcass of an
infected animal can lead to the spread of avian botulism.

Several large-scale factors have been correlated with larger outbreaks of avian
botulism, such as:
1) lower water levels and/or surface water temperatures above 20°C (present
during this study)
2) high organic matter content in sediment
3) water pH between 7.5 and 9.0, and 4) overall negative redox potential.

The botulism bacteria can bioaccumulate in fish and, when ingested by pelicans,
becomes a toxin that creates neurological issues. Pelicans with the disease can be
observed through conspicuous symptoms such as shaking or muscle paralysis.

Avian botulism cannot be transmitted to humans.

During the period of the study, we did not find pelicans with evidence of neurological
problems.

The University of Wageningen in the Netherlands can test for botulism using PCR tests
and provided us with the protocol. Samples can include serum, feces, liver or gut
content.

However, shipping and permits remained an issue during the project.
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https://agriculture.vic.gov.au/biosecurity/animal-diseases/important-animal-diseases/avian-botulism

2. 3 ORGANOCHLORIDES

The project plan mentioned analysis of eggshells, addled eggs, and found dead chicks
for organochlorides.

Organochlorides is a name for a wide structural variety and divergent chemical
properties organochloride compounds, containing at least one covalently bonded atom
of chlorine. They refer to any large groups of pesticides and other synthetic organic
compounds with chlorinated molecules, commonly used as solvent, pesticides,
insecticides, fungicides, and refrigerants.

They have been blamed for eggshell thinning and resulting reproductive failure, as well
as metals which negatively affect avian health (Blus et al. 1974a, 1974b, Collazo et al.
1998).

For the project, no live eggs would be collected, only chicks found dead in the nest or
eggshells.

Fiilppa Milahi

Figure 32. An adult with one chick and two eggs on a cliffside nest.

However, no dead chicks or egg shells were found during the duration of monitoring.
One chick disappeared from the nest, probably falling down the cliff into the ocean or
preyed upon by predators. Nests were difficult to access to get eggshells and protective
breeding adults made it difficult to approach the nest without disturbing them and the
chicks.
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Besides not finding sick or dead birds and having a limited sampling pool at our
disposal, our project team faced issues regarding technical and administrative points.

It was difficult to find accredited laboratories for biological analysis of wildlife samples.

The local SLS Environmental Laboratory in Sint Maarten is able to do water testing.
They will likely be accredited for food testing in August 2023, in which case fish
sampling might be a possibility to analyze for bacteria.

SLS cannot test for botulism in water. The Wageningen University in the Netherlands
was the only laboratory we found to perform this test, which was also more costly than
budgeted for this project (500 euros per test).

Yvan Satge provided us with the contact of a researcher in the United States of America
for possible research on heavy metals contained in feathers. However, the timeline of
the two projects did not align and shipping out samples was an issue.

The Caribbean veterinary network was contacted several times by email and phone
without a response. The Chief Veterinary Officer of the French side was contacted and
recommended reaching out to the Chief Veterinary Officer of the Dutch Side, who could
not be reached by project end. The involvement of the Chief Veterinary Officer of the
Dutch Side seems crucial to ensure developing a shipping protocol for wildlife exports
off-island.

The Dutch Wildlife Health Centre can be of assistance for information on which
microorganism to test specifically but was not contacted during this project.

Veterinarians on the island were contacted to find out about laboratories and shipping of
samples but for the most part it related to domestic pets only.
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To ship samples for analysis, we need both an export permit from Sint Maarten and an
import permit when shipping into the European Union. We need the Food and Drug
Administration’s (FDA) approval when shipping into the United States of America.

The Ministry of Tourism and Agriculture Livestock department in Sint Maarten was
contacted to get an export permit. The export permit is considered when submitting
requirements for the import permit.

At the time of the study, DHL and FedEx could not ship biological samples, including
wildlife samples such as feathers, bones and eggshells without a permit. However, It is
unclear that those companies would be able to ship samples out even with a permit.

FedEx can only ship blood samples without a permit in their “Clinical Pack™.

Cargo companies were contacted without success.

The Nature Foundation of Sint Maarten is the only accredited organization to perform
wildlife rescue on the island. Coordination with them is necessary to be able to take
samples. The Nature Foundation received a call for a bird that could not fly on the side of
the road at the end of April 2023; the bird was euthanized by a veterinarian. As the project
was ending and the protocol with laboratories and shipping permits was not finalized, we
did not sample this bird for analysis.

Stakeholders to coordinate with include - but not limited to:

- The Nature Foundation - Hotel groups and associations
- Ministry of Infrastructure and Environment (VROMI) - Cruise ship companies

- Ministry of Tourism and Agriculture (TEATT) - Watersports businesses

- Port authorities and Customs - Fisherfolk

- Chief Veterinary Officer and veterinarians - Tourists

- Regional networks and bodies - General public

- Local and overseas laboratories - Schools

- Shipping companies
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The Caribbean Brown Pelican is a protected species in St. Maarten under Article 8A jo
33 Landsverordening gondslagen natuurbeheer - en bescherming.
Violation is sanctioned with imprisonment up to four years of prison and/ or Nafl
1.000.000 fine’. Enforcement of this article is important.

Protecting habitat and keeping Fort Amsterdam intact as a zoned historical site® is
important for the pelican colony to thrive. Protecting the ponds from pollution and
development is equally important as they are vital feeding grounds for pelicans, especially
Little Bay pond which is located on private land. Proper management of the marine
protected area is important to keep healthy fish populations. Protecting the marine area
around Fort Amsterdam with rules for recreational activity is suggested.

Sint Maarten is also party to international conventions and protocols which relate to
pelican conservation, such as the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES), the Convention on Migratory Species (CMS),
the Ramsar Convention and the Protocol for Specially Protected Areas and Wildlife
(SPAW).

According to the SPAW protocol Article 10: Each Party shall identify endangered or
threatened species of flora and fauna within areas over which it exercises sovereignty, or
sovereign rights or jurisdiction, and accord protected status to such species. Each Party
shall regulate and prohibit according to its laws and regulations, where appropriate,
activities having adverse effects on such species or their habitats and ecosystems, and
carry out species recovery, management, planning and other measures to affect the
survival of such species. Each Party, in keeping with its legal system, shall also take
appropriate actions to prevent species from becoming endangered or threatened.

 Local St Maarten nature legislation: https://dcnanature.org/bes-policy-legislation/st-maarten/

8 Monument ordinance:
https://dcnanature.org/wp-content/uploads/2020/12/D10-SXM-MonumentsOrdinance-AB2000-01.pdf,
Extension: https://lokaleregelgeving.overheid.nl/CVDR207455

Motion:
http://www.sxmparliament.org/wp-content/uploads/2019/08/Motion-10-FGRichardson-c.s.-Budget-2013-F
ort-Adam.pdf
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http://www.sxmparliament.org/wp-content/uploads/2019/08/Motion-10-FGRichardson-c.s.-Budget-2013-Fort-Adam.pdf
https://dcnanature.org/bes-policy-legislation/st-maarten/

Recommendation from Wageningen University, Dr. Miriam Koene, Veterinary
Microbiologist®:

e For bacteriological examination it is important to use fresh material that has been
kept cool (not frozen) during transport.

e |deally, the time between sampling and testing should be less than 48 hours,

which may be a challenge for collecting and transporting biological samples
overseas.
Testing for infectious diseases in diagnostic materials that are not fresh will not
be useful because after the death of an animal, either the microorganism that are
the cause of the disease may have died, or potential pathogenic micro-organisms
that are present in the animal but not related to the death may have grown, thus
making it very difficult to interpret the results.

Recommendation from the EPIC Pelican Project team:
e Due to slow response times, several additional months were needed to identify

laboratories and contacts before the start of the project, and to prepare the
protocol in harmonization with all stakeholders mapped locally and regionally

® Contact: https://www.wur.nl/fr/Persons/Miriam-drs.-MGJ-Miriam-Koene.htm
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ANNEXES

ANNEX 1. Distribution Map of the Brown Pelican, IUCN Red List
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Palacanus occidantalis
CANADA
P Edmonton;
a b
T e
NN
.: '-‘:w‘_'llnn s =} A 4 . I:I !
it S
'.'I i
[ = GREAT PL. Gt
i 5 UNITED i " Motk
\ iy Bemeer 1D b o
s STATES S1 Lotk . \ ;Ill:delulu
oF g

Ban Frarctes
'3

Loz Angeles.

Mt
1

MEXICO

VENEELEL A

Fla !
coLomMTIA Fhiass
Meadyg A1y i
4
N AMaZTON B SN i
i o Ly ' ' BRAZIL
3 WOLIV LA
= S =
i i
|:-mnm | 1 a
00w Leatlet | Powened by Est | Exl HEFE. Gammin, FAD. MO, USGE, EPA. &AFC, NRCHR
Legend Compiled by:
BB EXTANT [RESIDENT) ggﬁtﬂa International and Handbaok of the Birds of the World (2016)

EXTANT (NON-BREEDING)

e T S s S 0 3

vy b e e e e by AT




ANNEX 2. DAILY OBSERVATION CODES
Weather

- S —clear sky

- S/C — <50% cloud cover

- C/S — = 50% cloud cover

- C —100% cloud cover

- M — mist

- LR —light rain

- HR — heavy rain

Wind

-C—calm

- B — light breeze (leaves moving)

- W — windy (twigs and small branches moving)

- VW — very windy (larger branches moving)

Nest content

- 0 — apparently occupied nest with no egg or chick
- A — adult on nest but no egg or chick

- 2A — 2 adults, a mate pair, on nest but no egg or chick
- 1E, 2E or 3E — number of eggs

- C — chick

- DFC — downy chick

- PFC — partly-feathered chick, <50% feathered

- MFC — mostly-feathered chick, 50-75% feathered
- FFC — fully feathered chick, 75-100% feathered

- DC — dead chick
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ANNEX 3 DAILY OUTCOME CODES

0 - apparently occupied nest with no egg or chick
A — adult on nest but no egg or chick

2A — 2 adults, a mate pair, on nest but no egg or chick

1E, 2E or 3E — number of eggs

C — chick

DFC - downy chick

PFC — partly-feathered chick, <50% feathered
MFC — mostly-feathered chick, 50-75% feathered
FFC — fully feathered chick, 75-100% feathered
DC — dead chick

P — predator or tracks (i.e. dog, rat, cat, monkey)

H — human presence on the nesting area

The breeding file that will follow this documentation protocol is BRPE_SXM_22_23 (where
“22_ 23" refers to the year in which the data were collected.)

YEAR: Year the data were collected
A: Area designation
NEST#: Number of nest site
STATUS: Enter number of days between nest checks
EGL: Number of eggs laid.
Codes: Enter the number of eggs laid. If unknown, enter 9.
NOTE: Do not include relays. These will be entered separately with a different REL code.

CHH: Number of chicks hatched.
Codes: Enter the number of chicks hatched (or seen). If unknown, enter 9.
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NOTE: A pip (crack) is not a hatch; a hatch means a chick was seen.
CHF: Number of chicks fledged (disappeared after hatch).
Codes: Enter the number of chicks fledged. If unknown, enter 9.
E1L, E2L, E3L: Dates eggs were laid.
Codes: Enter the 3-day check date egg(s) observed in the month + day format.
(Example: 21 May would be entered as 521).
If never laid or missing, enter 999.
E1H, E2H, E3H: Dates eggs hatched.
Codes: Enter the 3-day check date for each egg hatch in the month + day format.
(Example: May 21 would be entered as 521).
If missing, never hatched, or never laid, enter 999.
E1F, E2F, E3F: Egg 1,2,3 fate.
Codes: 0 = Not laid
1 = Hatched
2 = Did not hatch (dead egg)

3 = Disappeared before hatch (do not use for unknown, if chick may have
hatched)

4 = Disappeared at hatch (when a wet chick seen on one check and gone the next)
5 = Died at hatch (dead wet chick seen in nest or half out of the eggshell)
6 = Outside nest
7 = Predation (yolk and egg fragments)
8 = Broken/crushed unknown cause
9 = Unknown
C1F, C2F, C3F: Chick 1,2,3 fate.
Codes: 0 = Never hatched (not used for dead egg)

1 = Disappeared at hatch (if E1F = 5)
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2 = Disappeared after hatch, assumed fledged
3 = Never laid
4 = Dead (give details in NOTES)
5 = Deformity or injury precludes fledge
6 = Dead after fledging
7= Alive
9 = Unknown
REL: Record from first attempt, relay, or second brood
Codes: 0 = No relay
1 = The bird relaid, this is the first attempt
2 = The bird relaid, this is the second attempt
9 = Unknown

NOTES: Add any notes here.
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ANNEX 4. SLS LABORATORY ECOTOXICOLOGY ANALYSIS

Bacteria test results 09/03/2023 beach
and pond

B Results_EPIC_Foundation_09-03-2...

Bacteria test results 13/03/2023 feces

B Results_EPIC_Foundation_13-03-2...

Heavy metals test results 13/03/2023
beach, pond, feces

B Extra_Test_Epic_Foundation_13-03..

Bacteria test results 13/04/2023 beach,
pond, feces

B Results_Epic_Foundation_13-04-20...
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https://drive.google.com/file/d/1IgYXExL8MEE83FxIO5mek7EtubKkE1th/view?usp=share_link
https://drive.google.com/file/d/1pd30966I_1deOTguUrOa0aooDWRW1Jzd/view?usp=share_link
https://drive.google.com/file/d/11NIx571HKKowPtUXNXo_QYI82efK9YNU/view?usp=share_link
https://drive.google.com/file/d/1NmiaJv5gNUL4zr9TD8OhRI3LDNkK1Xka/view?usp=share_link

