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Tagging and Nesting Resear ch on Hawksbill Turtles (Eretmochelysimbricata) at Jumby
Bay, Long Idand, Antigua, West Indies
14 June - 16 November 2002

ABSTRACT

For the sixteenth consecutive season, research gedtion the reproductive biology and
population ecology of the critically endangered hawksk#l sirtle,Eretmochelys imbricata, at
the Jumby Bay nesting site on Pasture Bay Beach, LoagdisAntigua, West Indies. Allison
Parrish and Keri Goodman, 2002 Field Directors, were resiplenfor conducting the research.
Since 1987, consistent hourly patrols (with saturation tgggfrall nesting females) have been
maintained for 154 consecutive nights during the nesting segslding a comprehensive
database of information on the Pasture Bay populat®owedl as on each individual female.

The 2002 patrol season began the evening of June 15th and bad@drhing of November
16th, similar to previous years. Nesting activity was higlr@sn August 6 to September 9,
approximating a peak in the nesting season. Fifty (5@)ngesawksbills were observed and
tagged during the patrol season, the highest number of dodigi documented in a single
nesting season in the history of the project. A totdl53 nests were deposited during the patrol
season, with an estimated average of 146 eggs per cliiteh.number of clutches per female
ranged 1-6, with an average of 3.7 clutches per turtle. O3%heests analyzed, mean overall
hatch success was 72%.

Twenty-nine of the 50 turtles were remigrants, with reatign intervals (elapsed time since
previous appearance) ranging 1-7 years and an average resnignérval of 2.5 years. With
the addition of the 21 neophytes in 2002, a total of 201 hawkdtaille been tagged on Pasture
Bay Beach since the project’s inception in 1987. A limegression analysis (y = -7604.5 +
3.8214x; f = 0.781) of the total number of individuals documented pEsaseover the last seven
years (1996-2002) predicts that the annual nesting populatiadobbed in this time period.

The Jumby Bay Hawksbill Project is a project of thed®viCaribbean Sea Turtle Conservation
Network (WIDECAST), a region-wide scientific netwaatkd Partner Organization of the UNEP
Caribbean Environment Programme. WIDECAST embraces thestanetwork of sea turtle
research and conservation projects in the world, andges\a framework enabling Caribbean
nations to collaborate in the collection, sharing asé of research and management information.
The Jumby Bay Hawksbill Project has been sponsored gminception by the homeowners on
the island, who have shown deep and abiding concern fose thgentle reptiles.
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Tagging and Nesting Resear ch on Hawksbill Turtles (Eretmochelysimbricata) at
Jumby Bay, Long Idand, Antigua, West Indies
14 June - 16 November 2002

. INTRODUCTION

The hawksbill, Eretmochelys imbricata, is one of six species of sea turtle that inhabit the
Caribbean Sea. The hawksbill is a mid-sized sea tuitiftea carapace length of about 3.5 feet.
The carapace is brilliantly colored with flames oéWwn, caramel, and yellow and has been the
traditional source of “tortoiseshell” for eyeglassgsyelry and other forms of art. Over-
harvesting of the hawksbill for tortoiseshell in thet kesntury is considered to be the principle
reason for their critically endangered status; howelesss of nesting beaches, degradation of
foraging grounds, exploitation for domestic and commeérda, and unintentional drowning in
commercial fishing nets (bycatch) are also implicatgobipulation declines. For similar reasons
(except harvest for tortoiseshell, which is unique toksdills), all six species of sea turtle found
in the Caribbean are currently listed as endangered ocadlsitiendangered throughout their
global ranges by the World Conservation Union (IUCNhe hawksbill was first classified as
endangered by the IUCN in 1968, and retained that classficatitil its status was changed to
critically endangered in 1996.

Due to the species’ precarious survival state and theHattortoiseshell (the species’ colorful
shell plates) were still actively traded on a commérstale, the nations of the world listed
Atlantic populations of the hawksbill sea turtle on Apperdf the Convention on International
Trade in Endangered Species of Wild Fauna and Flora ("€l 1975 (followed by the
listing of Pacific populations on Appendix | in 1977), effedyvbanning international trade in
hawksbill parts or products by nations signatory to thevention. Trade continued, however,
because some nations, including Japan (the largest mnpafrttortoiseshell), took a formal
exception to the listing of the species and this enablad tbecontinue to trade with selected
countries. By the end of 1992, responding to two decades sfusee from the global
conservation community, Japan had imposed a zero quota onirspots (Meylan and
Donnelly, 1999: p.200).

Notwithstanding the ban on international commerce, n@@arybbean nations, including Antigua
and Barbuda, still allow harvesting of hawksbills for @éstic use during part of the year (Fuller
et al. 1992). Antigua and Barbuda law currently protects egdys and smaller turtles, allowing
the largest turtles (those with the greatest reprodugintential) to be legally harvested for
domestic sale and consumption. Regulations such asdbeset reflect the life history of sea
turtles. It is commonly accepted that sea turtles ddbeaocbme sexually active until they are 15
to 40 years of age. Eggs, hatchlings, and juveniles sustawy natural mortality rates, while
adults have few natural predators apart from man. lalhkence of human poaching, adults can
be expected to live long and produce thousands of young.sAdpitesent the age class with the
most reproductive potential and should be preferentiallyepted (Fleming, 2001: p.6). These
points have been the basis for WIDECAST recommendationthe Division of Fisheries
(Government of Antigua and Barbuda), most recently in Samte 2002.
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Protecting sea turtles is as complex as the prolitaraif threats they face. Sea turtles have a
complex life cycle in which they inhabit many differemosystems, including pelagic waters,
coastal waters, reef systems, and terrestrial beacl®=a turtles are highly migratory over
hundreds or even thousands of miles as they grow and repridi€N, 2002: p.2,12). This
means that nations must work together to protect turtlessinternational waters, in addition
to preserving and protecting local beaches and foraging dso@tearly there is need for further
research and conservation to identify critical habitatd to affect meaningful harvesting
regulations and habitat conservation.

It is the intent of the Jumby Bay Hawksbill Projéztcontinue research into the demographics of
this regionally and globally important population of haliks. The primary intent of the
research is to better understand hawksbill “life histomytluding adult female recruitment and
survivorship, annual and lifetime fecundity per individual adeinale (and for the population
nesting at Jumby Bay), production of hatchlings, and otéproductive behavioral patterns.
This information is not only critical to managementigiens in Antigua and Barbuda, but offers
a foundation for management and policy decisions madeghout the region. The project is
also examining nesting habitat preferences with the imérapplying this understanding to
beach restoration initiatives. Public outreach is gualy important component of the Jumby
Bay project. Jumby Bay researchers lead educationk watches for residents and tourists, as
well as visiting Antiguan schools. Only through long-term puldupport will Antiguan
hawksbills have a chance at survival and recovery.

This Annual Report includes a list of recommendationgpfoject improvement and a summary
of the information collected during the 2002 field seasore Hale included some comparisons
with statistics for the 1987-1997 field seasons (see Riohareisal., 1999) to place the current
information into context.

II. STUDY SITE

Long Island is located 2.5 kilometers off the northerast@f mainland Antigua. This privately
owned island is the site of Jumby Bay Resort and approgiynaventy private residential
estates. Pasture Bay Beach is the main nestingositeaivksbills on the island, and is situated
on the north side of Long Island. Pasture Bay is mdward-facing beach that collects sand
through natural processes. The historical inaccessilfityhe Pasture Bay nesting ground to
mainland turtle poachers may account for the survival hig telatively small, remnant
population of nesting turtles, while mainland populations Hared worse in recent decades.

Pasture Bay Beach is divided into 30 sectors that artifide by numbered stakes placed along
the vegetation line at 10-15 meter intervals. The beanhalso be divided into three vegetation
zones that differ in nesting habitat quality.

* The northeast-facing section (stakes 22-31) isivelgtnarrow, with mixed coastal shrubs
and sparse mangrove forest. There are no man-madeustsum this sector apart from a road
built parallel to the coastline and landward of the lofi permanent vegetation.
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* The middle, north-facing section (stakes 8-21¢haracterized by wide and open sand
expanses. Much of the native vegetation has been clear@dhe current vegetation line is set
30-40 meters back from the surf. A marsh lies behind thetbi this section, separated from
the beach by a thin vegetation line except at the roadreat where there is no segregation
between beach and marsh. In a proactive measure tairage nesting in this zone, several
islands of vegetation have been cultivated by island tapdss and turtle project staff. These
vegetation islands, measured at the end of the 2002 seasyage about one meter high and
consist primarily ofScavola shrubbery.

* The northwest-facing section (stakes 7-1) isomar with prominent limestone shelves
exposed at the shoreline. Nesting habitat consistsstédep incline, with patches of vegetation
between grassy lawn areas. The sand layer is thitsautceeded by a rocky, compressed soil
substrate. Three homes are located in this sectioyon8estake 1 is an additional section of
beach approximately 40 meters long and unsuitable forngedtie to thin substrate. For the
2002 season, this portion of the beach was regularly matrodl ensure the safety of turtles
crawling near construction sites in this area. PastuyebBach has been the main focus of the
Jumby Bay Hawksbill Project for the last sixteen yearblowever, recent seasons have
experienced noteworthy nesting activity on two other beaclbss to Pasture Bay Beach: Pond
Bay Beach behind the Pond Bay villas and Brook House Beatlahamade beach on private
property associated with Brook House. We predict tlardary beaches will play an
increasingly important role in data collection in theufet as more Pasture Bay turtles select
them for nesting and as more “pocket beaches” arercatstl in association with new private
homes (see Management Recommendations).

1. METHODS
Study Area Coverage

The scientific direction of the project has beercadlect the best possible population data on
nesting behavior of Caribbean hawksbills, hitherto vitbuahknown, including survivorship
and recruitment of adults to the nesting colony, repragridbehavior, fecundity, hatching
success, recruitment of hatchlings from the Jumby Bagyspopulation, and a range of other
reproductive attributes.

To achieve the project’s scientific goals, the beagaisolled from dusk to dawn for 154 nights
during each nesting season (15 June through 15 Noventbery nesting female is recorded by
tag number, and her nesting success is monitored througi®uesting season. The project
represents a survey in excess of 20,000 hours of intensigh begerage unique among nesting
hawksbill studies, and Jumby Bay is known internatignabth for the intensity and the
longevity of its survey.

During 2002, as in years past, beach coverage began otStihrend ceased on November 15th.
We patrolled the beach hourly, on foot, and typicalithout lights to ensure that all nesting
turtles were observed and identified. Patrol protocdleviostandard guidelines, set both by
previous project staff and following international norneé Eckert et al., 1999). Previous
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observations indicate that the hawksbill nesting poaesually takes at least one hour to
complete; therefore, no portion of the beach is ueitovered (unpatrolled) for more than one
hour. Individuals identified as “quick nesters” were noitedhe database and the beach was
occasionally patrolled at shorter intervals when thed&iduals were expected. Patrols started
at 2000 hours and ended at 0500 hours from June until the engjo$tA Later in the season, as
the nights lengthened, patrols began at 1930 and ended at 0545.

When the season started, Pond Bay and Brook Housedseaehe checked once on a nightly
basis. However, as the busiest part of the seggmoached, we noticed an elevated level of
activity on these beaches. There were also “hatestir data chart where individual turtles had
not been seen on Pasture Bay Beach for an expect@gneésit, indicating that they may have
laid their eggs on another (most likely nearby) beach.fildgriency of patrols on these beaches
was increased when these individuals were expectedcrtsase our opportunity of identifying
each female during each of her nesting visits. Our effoaged fruitful in some instances and
were unsuccessful in others. Data collection on theseperipheral beaches was less efficient
than on Pasture Bay Beach because logistically ta tmnnot fully cover these beaches and
still complete hourly patrols of Pasture Bay beachea@ve solutions to dealing with greater
dispersal in the distribution of nesting activity wided to be defined in the coming year.

Data Collection

Data collection procedures were followed in accordangb the methodology of previous
seasons. Turtles were processed (tagging, measuring, photeographenly while egg-laying
and were not interrupted while approaching, searching, diggingorarealing their nest sites.
The Jumby Bay population of turtles is relatively s&it; every effort is therefore taken to
ensure that the nesting process remains as natural alslgosSimilarly, eggs were lefth situ
wherever possible, and hatchlings were allowed to emergdisperse to the water in a natural
manner and without intervention.

The Master Tag List, a tag history reference tool, aitkdd flata collection. This list contains
the status of every tag ever issued to the project.rybhesting turtle observed on Long Island
since the project’s inception can be cross-referencednlyyof the tags she has ever carried
and/or by her supracaudal drill pattern (see Drilling). abeilability of the Master Tag List
ensures that remigrant individuals are not misidentiiad that neophytes are recognized as
genuine first- time nesters on Pasture Bay Beaclophges are defined as nesting turtles never
before seen at Jumby Bay; they are considered newdndis to the nesting population.

For every crawl encountered, an individual crawl sheet @eampleted (see Appendix). Crawl
location was recorded, along with an exact or estim@tesl when the turtle was on the beach.
For nesting turtles, we also noted morphological and\betsd observations, nest location and
habitat, and the time and behavior (“action”) of the ahiwhen first encountered. A hatchery
record sheet was completed for each nest observedmanlkland that had the potential to hatch
prior to season’s end (see Appendix). Nests were akedvafter natural emergence, and
contents were categorized according to the guidelingseoback of the hatchery record sheet.
Methods used to collect core data were as follows:
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» Morphology We recorded curved carapace length, also called am-theeurve” (o.c.)
carapace measurement. Carapace length is defined astdmee from the nuchal notch, along
the midline of the carapace, to the posterior tip of ldmgest supracaudal. When barnacles
along the midline affected the accuracy of the measuremghis was noted. Individuals were
measured each time they were encountered. For tke latlf of the season, a new measuring
tape was added to the data collection kit. It was founat ahdiscrepancy of .02 cm existed
between the new tape and the older tape used this seasoduring prior seasons. For
consistency of data, all measurements were recordédtlet older tape first and then redone
using the new tape, if time permitted. We also examaeszh turtle for diagnostic markings,
deformities and injuries; drew a barnacle pattern; andoginaphed the carapace (posterior, right
and left sides).

» Tagging We attached one Inconel tag (size 681, National Baié&gCompany) through
the first, most proximal scale on the trailing edge ahefare flipper of every untagged turtle.
Untagged turtles were thoroughly investigated for previous tag scassure that the individual
was a true (first time) neophyte and not an older tuetlerning without her tags. Where two
tags were applied on a single animal, the lower tag numagrassigned as the turtle’s “original
tag number” (her permanent research identity) in thetétarag List. We retagged turtles that
had lost one or both of their tags, being careful ngti¢cce the tender scar tissue from previous
tags. In some instances it was necessary to tag setteend most proximal pad; these instances
were noted in the Mater Tag List.

We routinely applied tags after the onset of egg-layingpviahg deposition of approximately 10
or more eggs, to ensure that the turtle was deeplhyhmtamesting trance. In some instances the
turtle flinched mildly, and we continued tagging applicatidn rare instances the turtle flinched
so badly on the first application that she shifteanfizer centered position over the egg chamber.
We felt that a second tag application could jeopardieechiich and, therefore, in these cases we
waited to apply the second tag during a subsequent nestinghasskgbills typically nest at 14-
15 day intervals). Delaying application of a second tag avpsrsonal discretionary decision;
there is no project protocol for such cases.

» Drilling: A using a battery powered hand drill, a unique patterrolgfshis drilled through
the inert posterior marginal edge of the supracaudal saiftesch turtle in the Jumby Bay
population. Neophytes are given patterns selected froffalbleapatterns noted in the Master
Tag List. The drill pattern is used as an additionaltifleation method and can often be read
without undue distraction to the turtle. Drill holes “naitg” toward the distal edge of the
supracaudals as the result of normal carapace growth asiaab A hole placed 12-15 mm or
more from the posterior marginal edge of the supracaudkleemain readable for a minimum
of 4-5 years (Richardson, Bell and Richardson 1999). When megutartles (remigrants)
exhibited a drill pattern closer than 12-15 mm to the edgepeat of the pattern was re-drilled
higher on the supracaudals to assure the pattern wouldthebte for the next nesting season.
Sometimes, it was necessary to “clean” holes througtine season for easier visibility.

» False Crawlis This designation is used for turtles that appear obeheh and then return
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to the sea without laying eggs. We recorded the exaet diitihe encounter if the turtle was
seen, and an estimated time (i.e., 2200 +/- 30 minuteblg ittawl occurred between patrols.
When possible, we recorded the time of emergence and tettita sea when a false crawl was
witnessed, along with notable behavioral data. We dexbthe crawl location in respect to the
two nearest numbered stakes identifying the beach s€t®l), identifying with arrows the
emergence and departure points on a map of Pasture Baljp Beated on the back of each
crawl sheet.

False crawl turtles were checked for identification miike consequential disturbance to the
turtle was assessed to be negligible. We identifiedlse fcrawl turtle by feeling for the
diagnostic supracaudal drill pattern during moments whertuttle was inactive. Most false
crawl turtles were never witnessed, and, therefoesetlevents were recorded as # 9999 in place
of a tag number on the data sheets.

» Nest Location Nests were mapped using stake location, distance fiighwater line
(HWL), distance from the nearest vegetation edge (¥Rg, by triangulation to distinct natural
landmarks. Contrary to the experience of previoussygaraching did not occur on Pasture Bay
beach during the 2002 season, but efforts to concealxtdw ®cation of the nests were still
maintained. In a few instances where the vegetationtinels and flagging could be hidden
from view, we used flagging labeled with the deposit dateaiginal tag number as a point for
triangulation or placed directly over the nest sitehisTilagging procedure proved especially
valuable in “hot spots” where two or more nests coexis¢e@ral inches from each other.

» Egg Counts Whenever possible, an exact egg count (clutch size)akas @t the time of
deposition to measure our accuracy in estimating cluteh“aiter the fact” when nest contents
were analyzed following natural hatching and emergence. d&ggscoccurred infrequently due
to the fact that the collection of other data (tag Iners, carapace lengths, etc.) took precedence
over egg count information.

 Emergence and Excavatiotdawksbill nests typically have a 60-day incubation quéri
between laying and hatchling emergence. Therefore, we meahib@sts nightly for several days
prior to the expected emergence date. Nests that shewsidns of activity at approximately 67
days were excavated carefully to determine their statbder those nests that successfully
emerged, after the emergence we recorded the locatit,etdimated time of emergence, and
number of hatchlings seen, if any. We assisted disedehatchlings (i.e., those attracted to
artificial lighting or those trapped in vegetation) éach the water’s edge.

Excavated nest contents were categorized to estiméi@ching success rate. We opened
unhatched eggs to determine the stage of development. Stagescategorized using the
criteria outlined on the back of the hatchery data sf{seet Appendix). We described hatchling
abnormalities. We noted conditions of the nest casugh as roots, large rocks, or hard
substrate, and recorded nest depth. We released any Iniirigg remaining in the nest,
placing them at the vegetation line and allowing them &wkto the water. When hatchlings
were very weak, we set them at the water’s edge.elfound hatchlings not yet ready to leave
the nest, they were kept for a day or more before sigahem. We placed these animals in a
container with moist sand taken from their nest, drapigd a damp cloth. The container was
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stored in a warm, dark place to simulate the naturalemstonment.

« Managed Hatching and Relocated Nedtthen a nest was deposited perilously close to
the high water mark, we collected the eggs upon depositidmedburied them in a safer area of
the beach. We tried to select comparable habitateXxample, if the nest was deposited in open
sand, we relocated the clutch to a safer area in opeh shnseveral instances, nests were
relocated because the chamber had not been dug large dnptigh adult turtle to hold the
entire clutch, and eggs were in danger of being crushed dthengamping (nest-covering)
process. We noted that these abnormal behavioral aestavere isolated to neophytes. Clutch
size was recorded, and the nest depth and shape weraedcaecording to that of an average
chamber (depth = 50cm). If a nest site was determiné@ tarone to hatchling disorientation
due to artificial lighting or another anthropogenic dffestich as close proximity to a road, we
constructed a barrier around the nest prior to the tifmbatching in order to contain the
emerging hatchlings which were then collected, counted dealsesl in a safer area.

IV.RESULTS
Recruitment

Fifty adult hawksbill females were observed on Pasture Bagch during the 2002 nesting
season, including 29 remigrants (previously tagged turtles) 2dndheophytes (previously
untagged turtles) (Fig. 1). Of the neophytes, 20 were fittiéld Inconel tags, while one went
untagged but was identified as a unique individual by barnacterpatomparisons. One
additional neophyte was observed nesting on June 14th bbéoodficial start of the season and
was excluded for the season total cohort value. Thisoseaxperienced the highest seasonal
cohort and neophyte values recorded in the history girihyect. A linear regression analysis (y
= 3.8214x + 19.286; R2 = 0.781) of total cohort values over thesdaen seasons (1996-2002)
suggests that the population has doubled in this time perigd2)-i
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Fig. 1 Total Nesting Females, Remigrantsand Neophytes
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Fig. 2 Linear Regression of Cohort Size from 1996 to 2002
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Remigration

Of the 29 remigrants, 3 had a remigration interval of 3eygars, one had an interval of six
years, one had an interval of five years, 7 had an gteffour years, 9 had an interval of three
years, 7 had an interval of two years, and one hadtarvah of one year (Fig. 3). The final

record represents the first documented annual nesting ituttitee 16 years of data collected at
Jumby Bay. This was her sixth nesting season, duringnvtiiee she has been seen laying 33
clutches, or approximately 4785 eggs at 145 eggs/clutch! Hers6rsewsting record is as

follows:

Year Clutch number
Ast 2nd 3rd 4th 5th 6th

2002 season* 6-27/28 7-12/13 7-27/28 8-11/12 8-26/27
2001 season 6-15/16 7-1/2 7-16/17 8-1/2 8-16/17 8-31/9-1
1999 season 6-20/21 7-6/7 7-21/22  8-5/6 8-19/20 9-3/4
1997 season* 6-29/30 7-14/15 7-28/29 8-13/14 8-29/30
1995 season 6-17/18 7-3/4 7-18/19 8-2/3 8-16/17 8-31/9-1
1993 season 7-8/9 7-23/24  8-7/8 8-22/23 9-5/6

* Probably her first seasonal nest was deposited farihre start of patrol on June 15.

Fecundity - clutch size

Clutch size was estimated at the time of excavatymikiess eggs were not included). Data
from 95 nest excavations were used to estimate chitehand emergence success. Estimated
clutch size ranged from 91 to 257, with an average size oédg$ per clutch (Fig. 4). In order
to check the accuracy of our estimates, actual egg caeres taken whenever possible at the
time of deposition. Of the twelve nests with accurgtgch size determined at the time of
deposition, the number of eggs ranged from 98 to 176, witlwerage of 138 eggs. Our
estimated totals deviated by not more than 12 eggs from actuats.

Fecundity - clutch number

The number of predicted nests per female ranged fromnitf6a mode of 5 and a mean of 3.8
nests per turtle (Fig. 5). To determine the frequencyiloligion of the number of clutches per
turtle, we restricted our sample to individuals whoseudwmmted first visit occurred between
July 3rd and September 15th to reduce the chance (errbvipdnaduals chosen for fecundity
analysis had nested before our season patrol beganeotttadt patrol ended. The number of
documented nests for each turtle was used to determimaetiie number of clutches observed
for the 2002 season. Additionally, a predicted number sfsnper turtle was derived by
assuming that blanks in the crawl chart between twerebd visits indicated that the turtle had
nested on another island or on one of the two otbaches (Pond Bay Beach and Brooke House
Beach) located on Long Island (Fig. 5).
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Fig. 4 Frequency Distribution of Estimated Clutch Size
(deter mined at time of nest excavation)
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Fig. 5 Frequency Distribution of the Number of Predicated Clutchesper Turtle for
the 2002 Jumby Bay Season
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Season Activity Levels

During nightly patrols from June 15th to November 15th, 30%itie8 were recorded on Pasture
Bay Beach (Fig. 6).  Fifty-five additional activitiagere also recorded, including data from a
pre-season patrol on June 14th and occasional withinrspaswl|s of Brooke House Beach and
Pond Bay Beach. The first observed nest of the lpsgiason was recorded on June 14th, and
the last observed nest was recorded on November 12ththeitlast crawl activity recorded on
November 15th. Activity peaked during the months of AugustSepmtember, with the week of
31 August to 6 September resulting in a memorable 12 nesfidatse crawls during the seven
night sequence. Of the 302 activities recorded on PasayeBBach, 149 were false crawls
(49.3 %) and 153 were nesting events (50.7 %). Ten additiostalwere recorded on the other
two beaches, with sevens laid on Brooke House Beachhase on Pond Bay Beach. The total
number of observed nests deposited on Long Island duringS@welay patrol season was 164.
Using 150 eggs per clutch, this translates to an estimated 24§9@oe the season!

Several unknown pre-season nests were discovered heltelnlings emerged; a hatchery record
sheet was filled out for each and labeled as a pre-sessin A total of three previously
unknown pre-season nests were recorded; post-emergerabsisa was performed on all of
them. Thus, the total number of recorded hawksbill reeegppesited on Long Island in 2002 was
167, but there were probably a few additional nests thahiased during the 16 November to 14
June off-season months. It has been shown that ieislef hawksbill nesting can occur on any
month of the year, in addition to the regular season.

Nest Density by Beach Sector

Nest density by beach sector was determined for PastyeB8ach (Fig. 7). The highest
concentration of nests occurred between stakes 28 andl®. is one of the most densely
vegetated and least developed sectors of the beach. i§hermangrove that overhangs the
water at this point which may act as an attractiotuttbes searching along the surf for signs of
vegetation. The distribution of nests in 2002 has remaneattwhat similar to the distribution

of nests in the project’s earlier years of study.1987 and 1988, the area between stakes 28 and
29 was also quite popular, although the highest concemsatibnests were deposited between
stakes 5 and 6 (Ryder et al.,, 1989). The vegetation 0biSBi& is now much thinner than in
earlier years and probably less attractive to nestmgksbills.

Emergence Success for Naturally Deposited Nests

The average production rate of hatchlings per nest (hastte#id minus live and dead hatchlings
in nest chamber divided by the total number of yolked eggs)astufe Bay Beach was 72%

(Fig. 8). It is important to note that at least 10 nestse deposited on Pond Bay Beach and
Brook House Beach, and crawls were observed regulabiptat of these sites. It is unknown

how frequently the two smaller beaches were used fstinge because the patrol team was
unable to access them on a regular basis. Only onefrnesteach beach hatched and was
excavated before the end of the patrol season. Entergecess rates were low in both
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Fig. 6 Total Number of Nestsand False Crawls M ade Each Week by Hawkshills on

Pastur e Bay Beach, 2002 Nesting Season
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Fig. 7 Nest Concentration by Beach Sector for the 2002 Jumby Bay Season
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Fig. 8 Frequency Distribution of Estimated Emer gence Successfor Selected Nestsin
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instances due to inadequate sand depth within which to egctheanest chamber. The Brook
House nest produced a 0% success rate, and the Pond Rdwyrigst produced an 18% success
rate.

Relocated Nests and M anaged Hatching

A season total of three nests were relocated airtteedf deposition. In all instances, the nests
were vulnerable to being destroyed or damaged due to a laiggn table and/or a shallow nest
chamber. The emergence success rates of the two teslonasts that emerged before 15
November were 84% and 13%. These nests were recordedaaaded” hatching events and
were not included in determining the frequency distributbemergence success. Two nests
were caged due to a high probability of hatchling disorieamatir he emergence success rates of
the caged nests were 96% and 87.4%. The caged nest persemtagencluded in the season
average emergence percentage.

Leatherback Encounter

We discovered one leatherbaBlermochelys coriacea, nest shortly after the hatchlings emerged
during our patrol on the night of 1 July. This would pldeetime of nesting at roughly 1 May.
Fresh tracks were evident, but no live hatchlings wereegsted because the hatchlings emerged
between patrols. This nest was located in open sand bestadess 18 and 19. The nest chamber
was found to be approximately twice the depth of a typiealkisbill nest chamber. The nest
contained 2 dead hatchlings, 33 hatched shells, 16 rotten/undel/edggs, 20 embryos, 45
yokeless eggs and 2 small yokeless eggs approximately orterguah in diameter. Thus, the
yoked clutch size was 71 eggs, and hatching success was 46%nmajbngy of dead embryos
were in a very late stage of development, not unusugddinerbacks. No other leatherback nest
has been recorded on Long Island in the 17-year histahegroject, although leatherbacks are
known to nest occasionally on mainland Antigua beackam(Fuller, pers. comm.).

V. DISCUSSION
Public Awareness and Education

Since its inception, the Jumby Bay Hawksbill Projecs Ipovided sea turtle conservation
education and public awareness talks in addition to niglatig collection. Within each season,
unique challenges and experiences dictate the type and fogquénawareness activities

provided to the public. Public outreach is considered tonbegaally important component to

research, and all efforts are made to provide as maayea@ess activities as possible within the
unique constraints of the season. A relationship wighBhvironmental Awareness Group of
Antigua, a member of the WIDECAST regional network, ptesithe opportunity for Antiguans

to attend “turtle watches” on Pasture Bay beach. Thé& HEdentifies supervised groups of
interested adults and children to join the research twascheduled dates from 7:00 PM until
midnight when the last ferry returns to the mainlaiithe EAG turtle watches were restructured
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during the 2002 season to accommodate the wishes of JuaytlyoBheowners and to re-address
prior management issues.

Educating the next generation of Antiguans on environmeotadervation issues is critical to
the survival of Antiguan hawksbill nesting populations. Inseea past, the researchers visited
Antiguan schools on the mainland. These talks arengech by the volunteer efforts of Ms.
Corina Edwards. Additional funding is provided by the Cadndel Wireless Corporation of
Antigua for travel expenses to the schools and for emedtmaterials such as photocopied
handouts. Unfortunately, educational outreach was ndailgesduring the 2002 season, but
every effort to resume school visits will be takenutufe seasons, again in close cooperation
with local partners.

In addition to local public outreach, the project hasigwe opportunity to reach people from all
over the world while they stay at the Jumby Bay Res@uests of the resort are invited to sign
up for turtle watching and are contacted when a nesting tsribn the beach. The 2002 team
hosted 90 Resort guests from 15 June until 15 August, at winehthe resort was closed for

renovations. It is the project’s hope that these lgedycky enough to witness a nesting
hawksbill will take home with them a newfound appreoiafior sea turtle conservation.

V1. 2002 ANECDOTES

We would like to share a few anecdotes from 2002 whichape lvill give some insight to the
history of this project and the many important relatiopshhat have grown up around it. We
provide personal names for these anecdotal momentsnaasure of the fondness we hold for
our study subjects.

Nina

The 2002 season was a personal "first” for the both of Usshdime “turtle ladies” with the
Jumby Bay Hawksbill Project. We had been reminded oftethedoage and reputation of the
project and of the importance of the data that we wené to collect. However, the true depth of
history didn’t really hit us until we met “Nina.” We weinto our second week of patrolling
when we first encountered a small, older looking ¢untl the process of nesting. We read her
original tag, PPN-001, and realized that we were lookindpetvery first turtle ever tagged by
the Jumby Bay Project sixteen years earlier. Lyoni§s, the original “turtle lady” was on the
beach at the time. We thought about all the researdiefore us who had sat in the moonlight
waiting for “Nina” to nest. An estimated 22,350 hours ofr@hhg Pasture Bay have taken
place since 1987. That adds up to a lot of sore musclesitesgused batteries, completed data
sheets, lost flashlights, and most importantly, a tretaas amount of excellent data collected by
many devoted individuals. Since the project first cameknow “Nina” in 1987, she has
deposited approximately 6200 eggs on Pasture Bay during 7 nestingsseé#sis a lovely idea
that perhaps a few of her offspring may one day retuRasture Bay, to be witnessed by future
Jumby Bay researchers, residents and guests.
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Emily

A child named Emily provided a great inspiration to us. If£amd her family visited Jumby Bay
Resort during the 2002 season and accompanied us on the I&fsimformed us that she had
stayed at the resort in July of 2000 and that a turtledessh named after her. We looked
through previous records and did indeed find turtle QQZ-156, “Emiliio was tagged in July
of 2000. QQZ-156 did not nest while Emily was at Jumby Baysbatdid in fact show up to
nest in September. We e-mailed Emily about this occoeremd to update her on “Emily’s”
carapace size and the number of eggs she laid. Emilgeligdted to know that her turtle was
still nesting on Pasture Bay Beach, and she took our letonachool for show-and-tell. There
have been many “honorary turtlers” such as Emily wheetallowed the project over the past
16 years. Their enthusiasm has helped to keep the pmjpported and the researchers
motivated.

Sleepy Jean

This final story reflects on the pure determination tfrle mother. One particular turtle was on
the beach for nearly seven continuous hours while attegniat dig a proper chamber in difficult
substrate. She finally retreated to the sea at symesibausted, and without having deposited her
eggs. The following night, she returned for another roditds time she was satisfied with her
first chamber and laid her precious eggs. She then prprgbtlasieep while still positioned
over her chamber, exhausted from her two laborious nightmrmh Approximately thirty
minutes passed before she woke to cover and conceakser We dubbed this determined
female “Sleepy Jean”, and found a deep appreciation ®rnntredible effort these mothers
extend to provide a safe nesting habitat for their offspring.

ACKNOWLEDGEMENTS

Funding was provided by the Jumby Bay Homeowners Associtdi WIDECAST (The Wider
Caribbean Sea Turtle Network). The consistency in thailadlity of funding from the
homeowners is reflected in the unique and remarkable qudlttye dataset, making the Jumby
Bay Hawksbill Project a leading source of informationtha nesting ecology of Caribbean
hawksbills.

We would also like to thank Jumby Bay Resort for theny services they provide for the
research team, from ferry transportation to the faath to providing telephone and Internet
access. Our deepest gratitude goes to the many resoayeesmlwho have assisted the research
team in so many ways over the years. Many thanks, @sJohn and Sarah Fuller who have
provided a home away from home for the research teazh gaar and the management
assistance they provide from Antigua.

Dr. Jim Richardson (Scientific Director of the JumbgyBHawksbill Project) and Dr. Karen
Eckert (Executive Director of WIDECAST) reviewed the mseript and provided
administrative assistance and advice during all phasée qfroject. The success of this project
is due to the loyalty of the individuals mentioned aband the combined efforts of many others.

20



2002 Annual Report:
Jumby Bay Hawksbill Project

LITERATURE CITED

Bowen, B. W. and Karl, S. A. 1997. Population Genetics, ®®dgraphy, and Moleculare
Evolution, p.29-50. In: Lutz, P. L. and Musick, J. A. (Edi)pihe Biology of Sea Turtles. CRC
Press, Boca Raton.

Eckert, K. L., Bjorndal, K. A., Abreu G., F. A. and DolligeM. (Editors). 1999Research and
Management Techniques for the Conservation of Sea TultllSN/SSC Marine Turtle
Specialist Group Publ. No. 4. Washington, D. C. 235 pp.

Fleming, E. H. 2001. Swimming Against the Tide: Recent SunefyExploitation, Trade, and
Management of Marine Turtles in the Northern Caribb@&AFFIC North America. pp 6,10.

Fuller, J. E., Eckert, K. L., and Richardson, J. |. 199IDECAST Sea Turtle Recovery Action
Plan for Antigua and Barbuda. CEP Tech. Rept. No. 16gdan, Jamaica: UNEP Caribbean
Environmental Programme.

IUCN. 2002. Hawksbill Turtles in the Caribbean Region: Bd&iclogical and Population
Status. CITES Wider Caribbean Range State Hawksbiller'idlogue Meetings. Pp. 2, 12, 26.

Meylan, A. B. and Donnelly, M. 1999. Status Justification lasting the Hawksbill Turtle
(Eretmochelys imbricata) as Critically Endangered on the 1996 IUCN Red List ofe@tened
Animals. Chelonian Conservation and Biology. 3(2): 200-224.

Richardson, J. I., Bell, R., and Richardson, T. H. 1998uR#ion ecology and Demographic
implications drawn from an 11-year study of nesting hdnkgirtles, Eretmochelys imbricata,

at Jumby Bay, Long Island, Antigua, West Indies. Cheto@anservation and Biology. 3(2):
244-250.

Ryder, C., Richardson, J. I., Corliss L. A., and B&I 1989. Habitat Preference and Beach
Management for Nesting Hawksbills, Jumby Bay, AntigusgsiMndies. Georgia Sea Turtle
Cooperative, Athens.

Witherington, B. E. and R. E. Martin. 2000. Understandingsedsing, and Resolving Light-

Pollution Problems on Sea Turtle Nesting Beaches (Reediidn). Florida Fish and Wildlife
Conservation Commission, FMRI Technical Report TR-2p@.3

21



2002 Annual Report:
Jumby Bay Hawksbill Project

APPENDIX |

Field data sheets for Nesting Events and Nest Corfatsiation
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