


RECOVERY PLAN FOR HAWKSBILL TURTLES IN THE U.S. CARIBBEAN SEA,
ATLANTIC OCEAN, AND GULF OF MEXICO

(Eretmochelysimbricata)

Preparedby

The LeatherbackandHawksbill Turtle RecoveryTeam

for

SoutheastRegion

U.S. Fish andWildlife Service

Atlanta, Georgia

and

NationalMarine FisheriesService

Washington,D.C.

mesW. Pulliam, Jr.
RegionalDirector, U.S. Fishand Wildlife

kcr/~

Service

10,44W

Rollan A. /
AssistantAdmi atorfor Fi h~’~t1serie~,1~aIonaMarine FisheriesService

/6~ /r X~
/

Approved:

Date:

Approved:

Date:



Recoveryplansdelineatereasonableactionsthat arebelievedto berequiredto recoverorprotect
the species. Plansarepreparedby theU.S. Fishand Wildlife Service(FWS) andthe National
MarineFisheriesService(NMFS), sometimeswith theassistanceofrecoveryteams,contractors,
stateagencies,andothers. Objectiveswill only beattainedand fundsexpendedcontingentupon
appropriations,priorities, and otherbudgetaryconstraints. Recoveryplans do not necessarily
representthe views, the official position, or theapprovalof any individuals or agenciesother
than the FWS and the NMFS, bothof which are involved in theplan formulation. Recovery
plansrepresenttheofficial positionof the FWSand theNMFS ~ii~ aftertheyhavebeensigned
as approvedby the Regional Director or AssistantAdministrator for Fisheries. Approved
recoveryplans are subjectto modification asdictatedby new findings, by changesin species
status, andby the completionof recoverytasks.

Literature citationsshculdreadas follows:

National Marine FisheriesServiceand U.S. Fishand Wildlife Service. 1993. RecoveryPlan
for Hawksbill Turtles in the U.S. CaribbeanSea, Atlantic Ocean,and Gulf of Mexico.
National Marine FisheriesService,St. Petersburg,Florida.

Additional copiesof this plan maybe purchasedfrom:

U.S. Fishand Wildlife ReferenceService
5430GrosvenorLane
Suite 110
Bethesda,Maryland 20814
(301)492-6403or
1-800-582-3421

Feesfor recoveryplansvary, dependingon the numberof pages.



PREFACE

The original RecoveryPlan for Marine Turtleswasapprovedon September19, 1984, by the
AssistantAdministrator for Fisheries,National Marine FisheriesService. The planoutlined
recovery needs for the loggerhead(Caretta caretta), green (Chelonia mydas), hawksbill
(Eretmochelysimbricata), leatherback(Dennochelyscoriacea),andKemp’sridley (Lepidochelys
kempi)seaturtles.

The U.S. Fish and Wildlife Serviceand the National Marine FisheriesService share the
responsibilityfor seaturtle recoveryundertheauthorityof theEndangeredSpeciesAct of 1973,
as amended. To bettercoordinatea recoveryprogramfor seaturtles, both Servicesagreedto
reassesscurrentconservationefforts and considerthe biological informationthat had become
availablesinceapprovalof theoriginal recoveryplan. To accomplishthis, theServicescreated
aLeatherbackandHawksbill RecoveryTeam. This revisionwasundertakenby theLeatherback
andHawksbill Turtle RecoveryTeam,which consistedof thefollowing members:

Mr. Ralf H. Boulon, Jr., RecoveryTeamLeader
Virgin IslandsDepartmentof PlanningandNaturalResources

Dr. Karen Eckert
Wider CaribbeanSeaTurtle ConservationNetwork(WIDECAST)

Dr. Jim Richardson
University of Georgia

Dr. CarolineRogers
National ParkService

Ms. Zandy-MarieHillis
National ParkService

Dr. JaimeCollazo
U.S. Fish and Wildlife Service

Dr. Anne Meylan
Florida Departmentof EnvironmentalProtection

This revisedplan is intendedto serve as a guide that delineatesand schedulesthose actions
believednecessaryto restorethehawksbill turtle as a viable, self-sustainingspecies. Someof
the tasks describedin the plan are well underway. The inclusion of these ongoing tasks
representsan awarenessof their importanceand offers support for theircontinuation.



LIST OF ABBREVIATIONS

BIRNM
BVI..
CITES.

Buck IslandReefNationalMonument
British Virgin Islands

Conventionon InternationalTradein
EndangeredSpeciesof Wild FaunaandFlora

U.S. Army Corps of Engineers
U.S. EnvironmentalProtectionAgency

EnvironmentalQuality Board
FloridaDepartmentof EnvironmentalProtection

U.S. Fish andWildlife Service
MineralsManagementService

National Marine FisheriesService
NationalParkService

National Wildlife Refuge
PuertoRico Departmentof Agriculture

PuertoRico Departmentof NaturalResources
Soil ConservationService
United StatesCoastGuard

United StatesNavy
United StatesVirgin Islands

COE
EPA
EQB
FDEP
FWS
MMS
NMFS
NPS
NWR
PRDA
PRDNR
SCS
USCG
USN
USVI
VIDFW
VIDPNR
VINP
WIDECAST .... Wider
WWF

Virgin IslandsDivision of Fishand Wildlife
IslandsDepartmentof Planningand NaturalResources

Virgin IslandsNational Park
CaribbeanSeaTurtle RecoveryTeamandConservationNetwork

World Widlife Fund

Virgin

ii



EXECUTiVE SUMMARY

Current Status:

Goal:

The hawksbill is listed asanendangeredspeciesthroughoutthe world.
The mostimportantnestingbeacheswithin United Statesjurisdictionin
the CaribbeanSeaareon MonaIsland, PuertoRico, andBuck Island
ReefNationalMonument,St. Croix, UnitedStatesVirgin Islands.
Coastaldevelopmentthreatensnestinghabitat. Illegal slaughteris a
threatin PuertoRico as well as in neighboringcountries. International
trade in hawksbillproductsthreatenspopulationsall over the world.

The recoverygoal is to delist the species.

RecoveryCriteria: The U.S. populationsof hawksbill turtles canbe consideredfor
delisting if, overa periodof 25 years, the following conditionsare met:

(1) The adult femalepopulationis increasing,asevidencedby a
statistically significanttrend in the annualnumberof nestson at least
five indexbeaches,including Mona Island andBIRNM.

(2) Habitat for at least50 percentof thenestingactivity that occursin the
USVI andPuertoRico is protectedin perpetuity.

(3) Numbersof adults,subadults,andjuvenilesare increasing,as
evidencedby a statisticallysignificanttrendon at leastfive key
foragingareaswithin PuertoRico, USVI, and Florida.

(4) All priority onetaskshavebeensuccessfullyimplemented.

Actions Needed:

Dateof Recovery:

Six majoractionsareneededto achieverecovery:

(1) Providelong-termprotectionto importantnestingbeaches.
(2) Ensureat least75 percenthatchingsuccessrateon majornesting

beaches.
(3) Determinedistributionand seasonalmovementsof turtles in all life

stagesin themarineenvironment.
(4) Minimize threatfrom illegal exploitation.
(5) End internationaltradein hawksbillproducts.
(6) Ensurelong-termprotectionof importantforaginghabitats.

If fundsare availableto accomplishrecoverytasksand if new
informationdoesnot indicateotherlimiting factors, the anticipatedyear
of recoveryis 2020.

Total Cost of Recovery:

Actions on nestingbeaches: $3,200,000.00
Actions in marineenvironment: $9,650,000.00
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INTRODUCTION

GeographicScope: This planis directedat recoveryof hawksbill populationswithin the
United Statesterritorial watersof theCaribbeanSea,Atlantic Ocean,and Gulf of Mexico.
Theteamrecognizesthat UnitedStateswatersare importantto hawksbills that nestoutside
the United Statesjurisdiction,but it is not within the scopeof this planto developrecovery
criteria for thesepopulationsat theirnestingbeaches.Recoverymeasuresdelineatedin this
planare, however, intendedto include all hawksbillswithin theUnited StatesCaribbeanSea,
Atlantic Ocean,andGulf of Mexico, regardlessof wherethey nest.

Taxonomy: The hawksbill turtle wasoriginally namedTestudoimbricata by Linnaeus
(1766). A specimenat the Universityof Uppsalain Sweden,bearingLinnaeus’ No. 130, is
probablythe type (Smithand Smith 1979). Taxonomicreviewsappearin Smithand Smith
(1979), Witzell (1983),and PritchardandTrebbau(1984). Two subspecies(Eretmochelys
imbricata imbricata in the Atlantic OceanandEretmochelysi. bissa in the Indianand Pacific
oceans)are recognizedby Smithand Smith(1979). However,criteria for distinguishingthe
two forms areunreliable(PritchardandTrebbau1984)and subspecificdesignationsare
rarely used. A complexpatternof phenotypicvariationexists. Somewidely separated
populationsappearhighly similar in color andpattern,whereasotherpopulationsthat occupy
the sameoceanbasinshow markeddifferences(Pritchardand Trebbau1984). Common
namesfor the hawksbill turtle include tortoise-shellturtle, carey,caret, andtortueimbriquee.

Description: The following combinationof charactersdistinguishesthe hawksbill from other
seaturtles: two pairs of prefrontalscales;thick, posteriorlyoverlappingscuteson the
carapace;four pairs of costalscutes(the anteriormostnot in contactwith the nuchalscute);
two claws oneachflipper; anda beak-likemouth. In addition,whenon landthe hawksbill
has an alternatinggait, unlike the leatherbackand greenseaturtles.

The carapaceis heart-shapedin very young turtles and becomesmoreelongateor subovate
with maturity. The lateral andposteriorcarapacemarginsare sharply serratedin all but very
old individuals. Theepidermalscutesthat overlay thebonesof the shell are thetortoiseshell
of commerce.The scutesareunusuallythick andoverlapposteriorlyon the carapacein all
but hatchlingsand very old individuals. Carapacialscutesareoftenrichly patternedwith
irregularly radiatingstreaksof brown andblackon an amberbackground. The scutesof the
plastronof Atlantic hawksbillsareusually clear yellow, with little or no darkpigmentation.
The soft skin on the hawksbills’ venteris creamor yellow and may bepinkish-orangein
mature individuals. The scalesof the headand forelimbsaredarkbrownor blackandhave
sharply definedyellow borders. Thereare typically fourpairs of inframarginalscales. The
headis elongateand taperssharply to a point. Thelower jaw is V-shaped. The scalesof
theheadand forelimbsare darkbrown or blackand haveyellow borders.

The hawksbill is a small to medium-sizedmarineturtle. Nestingfemalesaverageabout
87 centimeters(cm) in curvedcarapacelength (Eckert 1992)and weightmay be to
80 kilograms (kg) in the Caribbean(Pritchardet al. 1983), with a recordweight of



127 kg (Carr 1952). Hatchlingsin the United StatesCaribbeanaverageabout
42 millimeters (mm) in straight carapacelength andrangein weight from 13.5 to
19.5 g (Hillis and Mackay 1989, VanDamand Sarti 1989, Eckert 1992).

PopulationDistribution and Size: The hawksbilloccursin tropicalandsubtropicalseasof
the Atlantic, Pacific, and Indianoceans. Detaileddescriptionsof its worldwide distribution
aregiven by Groombridge(1982),Witzell (1983),andGroombridgeandLuxmoore(1989).
The speciesis widely distributedin the CaribbeanSeaandwesternAtlantic Ocean.
Representativesof at leastsomelife history stagesregularly occurin southernFlorida and
the northernGulf of Mexico (especiallyTexas),in the Greaterand LesserAntilles, and along
the CentralAmericanmainlandsouthto Brazil. In United States’jurisdictionin the
CaribbeanSea,hawksbillsaremostcommonin PuertoRico and its associatedislands
(particularly Mona,Culebra,and Vieques)and in the USVI. The speciesis recordedin the
continentalU.S. from all the Gulf statesand from along the easternseaboardasfar north as
Massachusetts,but sightingsnorth of Florida are rare.

Hawksbillsareobservedin Floridawith someregularity in the watersnearthe Florida Keys
and on the reefsoff PalmBeachCounty (Lund 1985),wherethe warmGulf Streamcurrent
passescloseto shore. According to DeSola(1932), beforetheir numberswerereducedby
overfishing,the FloridaKeys were onceconsideredthe world’s finest fishing groundsfor the
hawksbill turtle.

Texasis the only otherstatewherehawksbillsare sightedwith any regularity. A total of
77 observations,most involving posthatchlingsandjuveniles,havebeenrecordedthere
between1972 and 1984 (Amos 1989). Thesesmall turtles arebelievedto originatefrom
nestingbeachesin Mexico (Hildebrand1987, Amos 1989).

Within U.S. jurisdiction in the CaribbeanSea,nestingoccursprincipally onbeachesin
PuertoRico and the USVI. Themost importantsitesareMona Island(PuertoRico) and
Buck Island (St. Croix, USVI). Nestingalso occurson otherbeachesof St. Croix, Culebra
Island, ViequesIsland, mainlandPuertoRico, St. John,and St. Thomas.

Within the continentalUnitedStates,nestingis restrictedto the southeasterncoastof Florida
(Volusia throughDadecounties)and the FloridaKeys (MonroeCounty) (Meylan 1992).
Nestingby hawksbillshasbeenrecordedseveraltimes on SoldierKey, a small, mangrove-
fringed islet in BiscayneBay (Dade County) (DeSola1932, Dairymple et al. 1985). The
only reportednestingin ManateeCounty on the westcoastof Florida (Conleyand Hoffman
1987)wasnot adequatelydocumented.Low levelsof nestingaresuspectedto occur in the
MarquesasandDry Tortugas,but theseareashavenot beenadequatelysurveyed.

Throughouttheir range,hawksbills typically nestat low densities;aggregationsconsistof a
few dozen,at most a few hundredindividuals. This is in contrastto greenturtles and
loggerheadturtleswhich nestby the thousandsor tensof thousandsat concentratedsites.
The largestknownnestingconcentrationsin the Caribbeanare in the YucatanPeninsulaof
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Mexico (Meylan 1989), whereapproximately800 to 1000 nestsaremadeeachyearbetween
Isla Holbox (QuintanaRoo) and Isla Carmen(Campeche)(RichardByles, pers.comm., cited
in Eckert 1992). This correspondsto approximately178 to 222 turtles, givenan estimated
averageof 4.5 nestsper femaleperseason(Corlisset al. 1989). Other important(but
relatively small) nestingbeachesin the Caribbeanregionare locatedin Belize, Nicaragua,
Panama,Venezuela,Antigua, andthe Grenadines. Hawksbillsare also knownto nest in
Cuba,possibly in significantnumbers,but populationestimatesarenot available. With few
exceptions,all of thecountriesin the Caribbeanreport fewer than 100 femalesnesting
annually(Meylan 1989).

Estimatesof the sizeof nestingpopulationsare availablefor only a few localities. Richardson
(1990)reportedthat anaverageof 160 nestsweremadeannuallyon Mona Islandduring
sevenyearsof monitoring(1974, 1984 to 1989). This correspondsto approximately36
nestingfemalesperyear. A total of 196 nestswere recordedon the island in 1990 (Van
Damet al. 1991). Approximately65 to 125 nestsaremadeannuallyon BIRNM, St. Croix,
USVI (Eckert 1992). Sinceresearchbeganin 1988, between15 to 30 femalehawksbills
havebeenrecordednestingon BIRNM eachyear. The numberof known nestseachyear in
Florida between1979and 1990(FDEP, StatewideNestingSurveyData Base)varied from
zero to two.

Status: The hawksbill is listed asendangeredby the InternationalUnion for the
Conservationof NatureandNaturalResourcesand is listed in Appendix 1 of the Convention
on InternationalTradein EndangeredSpeciesof Wild Faunaand Flora (Groombridge1982).
It is also listed asendangeredthroughoutits rangeunder the EndangeredSpeciesAct of
1973, asamended(USFWS 1989). Groombridgeand Luxmoore(1989)carried out an
exhaustivereview of the worldwideconservationstatusof the hawksbill turtle andconcluded
that the speciesis suspectedor knownto bedeclining in 38 of the65 geopoliticalunits for
which nestingdensityestimatesare available. They noted severedeclinesin the western
Atlantic Oceanand Caribbeanregion,asdid Meylan (1989),who reportedthat current
nestinglevelsmay be far lower thanpreviouslyestimated. Despiteprotectivelegislation,
internationaltradein tortoiseshelland subsistenceuseof meatand eggscontinueunabatedin
manycountriesand posea significantthreat to thesurvival of the speciesin this region.

In the United StatesCaribbean,there is evidencethat hawksbill nestingpopulationshave
beenseverelyreducedduring the 20thcentury (Eckert 1992). At present,they arenot
believedto bedeclining,but neitherare theresignsof recovery,despiteover a decadeof
protection. The mostrecentstatusreviewof the speciesin theUnited Statesrecognizedthat
numerousthreatsstill exist for UnitedStatespopulationsand recommendedthat thehawksbill
remainlisted asendangeredthroughoutits range(Eckert 1992).
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Biological Characteristics:

The biology of the hawksbill hasbeenextensivelyreviewed(Carr et al. 1966, Witzell 1983,
Meylan 1984a,PritchardandTrebbau1984, and Eckert 1992). Only a brief overview is
presentedhere.

Habitat: Hawksbillsusedifferent habitatsat different stagesof their life cycle. Sightings
(Hornell 1927, Gunter 1981), strandings(Vargo et a!. 1986, Carr 1987, Amos 1989) and
gut-contentanalyses(Meylan 1984b)suggestthat posthatchlinghawksbillsoccupythepelagic
environment,taking shelterin weedlinesthat accumulateat convergencezones. Sargassum
and floating debris suchas styrofoam,tar droplets,andplastic bits--commoncomponentsof
weedlines--areconsistentlyfound in the stomachsof posthatchlinghawksbills that strandin
Texas(Plotkinand Amos 1988). Thus, it seemslikely that weedlinesin the Gulf of Mexico
serveas habitatfor hawksbillsthat enterUnitedStates.watersfrom nestingbeachesin
Mexico and CentralAmerica. Posthatchlingsfrom beachesin the United Statesare
presumedto occupyweedlinesin the Atlantic Ocean.

Hawksbills reentercoastalwaterswhenthey reachapproximately20 to 25 cm carapace
length. Coral reefsarewidely recognizedastheresidentforaginghabitatof juveniles,
subadults,and adults. This habitatassociationis undoubtedlyrelatedto theirdiet of sponges,
organismsthat needsolid substratefor attachment. The ledgesand cavesof thereefprovide
shelterfor restingboth during theday andnight. Hawksbills arefound aroundrocky
outcropsand high-energyshoals,which areoptimumsites for spongegrowth. Hawksbills
areknownto inhabitmangrove-fringedbaysand estuaries,particularly along the eastern
shoreof continentswherecoral reefs are absent(Carr 1952). In Texas,juvenile hawksbills
are associatedwith stonejetties (Hildebrand1987, Amos 1989).

Hawksbillsneston low- andhigh-energybeachesin tropical oceansof the world, frequently
sharingthe high energybeacheswith greenturtles. Both insular and mainlandnestingsites
areknown. Hawksbills will neston small pocketbeachesand, becauseof their small body
size andgreatagility, cantraversefringing reefs that limit accessby other species.They
exhibit a wide tolerancefor nestingsubstratetype. Nestsare typically placedunder
vegetation.

Diet: Very little is knownaboutthe diet of posthatchlinghawksbills in the pelagic
environment. Eggs of pelagicfish, pelagicspeciesof Sargassum,andvariousfloating debris
suchas tar droplets,styrofoam,andplastic havebeenidentified (Meylan1984b).

Althougha wide variety of benthicorganismshavebeenrecordedfrom digestivetracts,
spongesare the principal diet of hawksbillsoncetheyentershallow coastalwaters and begin
feedingon the bottom(Meylan 1988). Quantitativestudieshavefocusedon the Caribbean,
but thereis evidencethat spongivory is a worldwide feedinghabit. It is unquestionablya
highly unusualone,beingsharedby only abouta dozenothervertebrates.A high degreeof
feedingselectivity is indicatedby theconsumptionof a limited numberof spongespecies.
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Spongepredationby hawksbillsmay influencereefsuccessionanddiversity by freeingup
spaceon the reeffor settlementby benthicorganisms. Thehawksbill’shighly specific diet,
and its dependenceon filter-feeding,hard-bottomcommunitiesmakeit vulnerableto
deterioratingconditionson coral reefs.

Growth: Few dataare availableon thegrowthratesof wild hawksbill turtles. Most
informationhascomefrom a study involving recapturesof 32 turtles (size range:39.5 to
87.5 cm curvedcarapacelength)on the GreatBarrier Reef(Limpus 1992). Mean growth
ratesrangedfrom 0.06cmlyear(yr) for two adults,to 2.17 cm/yr for immatureturtles
rangingin sizefrom 50 to 60 cm initial curvedcarapacelength. The study concludedthat
hawksbillsrecruitingonto the reefat 35 cm in length would beginbreeding
31 yearslater. Becausethe time requiredfor theseturtles to reach35 cm is unknown, the
actualageat sexualmaturity is not known.

Boulon (1983)reportedan averagegrowthrateof 0.28cm straight carapacelength per
month (3.36cm/yr) for hawksbillsranging in size from 27.4 to 60.7 cm in St. Thomas
(USVI). In the southernBahamas,growth ratesof four wild juvenilehawksbills rangedfrom
2.4 to 5.9 cm/yr (Bjorndal and Bolten 1988). Growthratesof adult femaleson the nesting
beachin CostaRica averaged0.3 cm/yr (Bjorndal et al. 1985).

The few dataavailablesuggestslow growthand an advancedageat sexualmaturity, ashas
beendemonstratedfor severalother speciesof seaturtles. Ratesof growth vary among
different size classes(Limpus 1992)andseemto decreaseconsiderablyafter sexualmaturity
is reached.

Reproduction: The 6-monthnestingseasonof thehawksbill is longerthan that of othersea
turtles. Most nestson BIRNM, are madefrom July to October(Hillis 1990). On Mona
Island thepeakseasonis August to October(Richardson1990). Courtshipand mating
apparentlybeginsomewhatearlier,andmay occureither alongthe migratoryroute or off the
nestingbeach. Nesting in the Caribbeanis principally nocturnal,althoughraredaytime
nestingis known. Nestingbehavior,describedby Carr et al. (1966),follows the general
sequenceof that of other speciesof seaturtles: emergencefrom the sea,site selection,site
clearing and body pit construction,egg chamberconstruction,egg laying, filling in the egg
chamber,disguisingthe nestsite, and returningto sea. The entireprocesstakes
approximately1 to 3 hours.

Hawksbillsnestanaverageof 4.5 times per season(Corliss et a!. 1989, VanDam and Sarti
1990)at intervalsof approximately14 days. Earlier estimatesof two to threenestsper
seasonreportedat variousprojectsaroundtheworld probablyresultedfrom incomplete
beachcoverage. As many as12 clutchesmay beproducedby a single femalein one season
(Melucci et a!. 1992). Not all emergencesor nestingattemptsresult in eggsbeing laid. On
Mona Island,an averageof two emergencesper successfulnestwascalculated;one female
wasobservedmaking as manyas 11 digging attemptson a single emergence(Kontos 1988).
The ratio of crawls to nestsvariesgeographicallydependingon local conditions,making
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site-specificinformationnecessaryfor accurateinterpretationof aerial surveydata. On the
basisof limited information, 2- and3-yearremigrationintervalsappearto predominate;
annualnestingby the hawksbillhasnot beenrecordedin the Caribbean.

Hawksbills havestrong philopatry for theirnestingbeaches(Bjorndal et a!. 1985,
Richardson,pers.comm.,cited in Eckert 1991), andarecapableof returningto specific
beachareas(Carr andStancyk1975, Diamond1976, Lund 1985, Melucci et a!. 1992). The
extentto which site fixity is expressedamongand within populations,or evenby individuals
over time, remainsto be quantified.

Clutch size is directly correlatedwith carapacelength(Hirth 1980)and variesmarkedly
throughoutthe rangeof the species. In Florida andthe UnitedStatesCaribbean,clutch size
is approximately140 eggs,and severalrecordsexist of over200 eggspernest. Eggsare
approximately40 mm in diameterandtakeabout60 daysto hatch. Hatchingsuccessat
nestingbeachesin the UnitedStates.is approximately80 percent(VanDamand Sarti 1990,
Hillis 1990). Hawksbills are suspectedto exhibit temperature-dependentsexdetermination,
asdo otherseaturtles, but dataare limited (Dairympleet a!. 1985). Detailedstudieson this
importantaspectof thebiology of the speciesareunderway.

Movements: Very little is knownof themovementpatternsof posthatchlinghawksbills,
althoughtheir occupationof the pelagicenvironmentis relativelywell documented.
Posthatchlingsin Texaswatersarepresumedto havebeenpassivelytransportedthereby
currentsthat passalong Mexico. The movementpatternsof hatchlingsenteringthe seafrom
United Statesbeachesareunknown.

Immaturehawksbillsshow evidenceof residencyon specific feedinggrounds(Nietschmann
1981, Limpus 1992), but developmentalmigrationsmay occurwith changesin habitat
occupation(Limpus 1992). Immaturehawksbillstaggedin the USVI havebeenrecoveredin
easternPuertoRico, the British West Indies, St. Martin, andSt. Lucia, representingtravel
distancesof 95 kin, 46 kin, 185 kin, and650 kin, respectively(Boulon1989). Other
recapturesof immaturehawksbillshavedocumentedthe long-distancetravelof an 11 kg
hawksbill from GreatInagua,Bahamas,to theTurks andCaicosIslands(Bjorndal et a!.
1985)and the migrationof a subadulthawksbill from Brazil to Dakar,Senegal,a distanceof
3680 km (Marcovaldi and Filippini 1991). Thepurposeandregularityof migrationsby
immaturehawksbillsdeservefurtherstudy.

Recoveriesof taggedadult hawksbillssuggestthat somepopulationsor groupswithin a
populationundertakereproductivemigrations(Meylan1982, 1984a,Bjorndal et a!. 1985).
Migrationshavebeendocumentedof adult femalesfrom beachesin CostaRicato feeding
groundsin Nicaragua,and from Nicaraguafeedinggroundsto a beachin Jamaica. An adult
maletaggedon the foraginggroundsin Nicaraguawas recoveredin Panama(Meylan1982).
Marquez(pers.comm.)reportedthe travel of ahawksbili from Isla Mujeres, Mexico, to
Bani, DominicanRepublic,a distanceof 2925km. Indirectevidenceof migrationby
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hawksbillswasprovidedby Limpus (1992),who describeda populationof immature
hawksbills in the GreatBamerReefthat resideat least 1400 km from any regularhawksbill
nestingsite.

Threats- NestingEnviromnent

illegal Exploitation: The greatestthreat to hawksbillswhile onnestingbeachesis poaching.
Egg poachingis a particularly seriousproblemin PuertoRico (Matos 1987)and occursin
St. Thomasand St. Croix (R. Boulon, pers.comm.). While on thebeaches,adult females
arekilled for tortoiseshell. Better surveillanceby law enforcementand volunteergroups is
believedto be reducingthe levelsof take. Hawksbills that usethe remotebeacheson Mona
and Culebraislands arevulnerableto poaching. Hawksbills that usePifiones (a beachclose
to San Juan,PuertoRico) are taken, in spiteof the fact that Pifioneshasbeengivenone of
the largestPRDNR rangercontingentsdeployedon any PuertoRicanbeach.Although the
rateof poachingmaybe limited on any givenbeach,theoverall effect is an enormousdrain
on hawksbillpopulations.

BeachErosion: Hawksbill nestingbeachesareusually small and the sandbuilds up over
long periodsof time. Stormsperiodically removethe sand,but it is usually replacedby
wind and wave action. Stormsmaycausetreesto fall which hinderthehawksbills from
reachingnestinghabitat. BIRNM’s nestingbeacheswere severelydegradedin this manner
by HurricaneHugo in 1989. BIRNM staff selectivelyremovedfallen treesand debrisand
constructedsandrampsin the steepbermsto provide accessto high-densitynestingareas.
Normal, periodic erosioncyclesmayremoveandreplacelarge areasof a nestingbeach,such
asoccursat SandyPoint NWR, St. Croix. Theoverall effect is to cleanand renourishthe
nestingbeach. Occasionally,vulnerablenestsmay needto be relocatedin suchareas.
Hawksbill nestsare regularly relocatedat Humacao,Pijiones,Mona Island,and Cajade
Muertos,PuertoRico. Naturalprocessesof beacherosionare not generallya significant
threatto hawksbills.

ErosionControl Methods: Problemsarecausedby humansplacing immovablestructures
on ephemeralshorelines. Beachesnaturally recedeand replenishbut real estateboundaries
are fixed. Wherebeachfrontdevelopmentoccurs,the site is oftenfortified to protect the
propertyfrom erosion. Thepurposeof virtually all shorelineengineeringis to save
structures,not dry sandybeaches,andultimately causesenvironmentaldamage. Beach
armoringincludesseawalls, rock revetments,riprap, sandbaginstallations,groins, and
jetties. Approximately21 percent(234km) of Florida’s beachesareannored(FDEP,
unpubl. data). Althoughnot quantified,beacharmoringis extensivein some regionsof
PuertoRico but rare in the USVI. Beacharmoringmayresult in the permanentloss of a dry
nestingbeachby acceleratingerosionandpreventingnaturalbeachor duneaccretion. It may
preventor hampernesting femalesfrom reachingsuitablenestingsites. Clutchesdeposited
seawardof thesestructuresmaybe inundatedat high tide or maybe washedout entirelyby
increasedwave actionnearthe baseof thesestructures. As thesestructuresfail and break
apartthey spreaddebrison thebeach,which may further impedeaccessto suitable nesting
sites and trap hatchlingsandnestingturtles. Sandbagsareparticularly susceptibleto rapid
failure andresult in extensivedebrison nestingbeaches.Rock revetments,riprap, and sand
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bagscan causenestingturtles to abandonnestingattempts. When inadequateamountsof
sandcover thesestructures,turtles attemptingto nestmayconstructimproperly sizedand
shapedegg cavities.

Groins andjetties are designedto trap sandduring transportin longshorecurrents. Jetties
keepsandfrom flowing into channels. Thesestructurespreventnormalsandtransportand
accretebeacheson one side of the structurewhile starvingbeacheson the otherside. Severe
beacherosionmay result (Pilkey et al. 1984).

Beachnourishmententailspumping, trucking, or scrapingsandonto thebeachto rebuild
whathasbeenlost to erosion. It is a commonpracticein Floridabut is much lesscommon
in PuertoRico and the USVI. Beachnourishmentcanaffect turtlesby burying nestsand, if
conductedduring the nestingseason,by disturbingnesting turtles. The sandusedin beach
nourishmentmay be dissimilar from nativebeachsedimentsand canaffectnestsite selection,
diggingbehavior,incubationtemperature(and hencesexratios),gas exchangewithin
incubatingnests,hydric environmentof the nest,hatchingsuccess,andhatchlingemergence
success(Mann 1977, Ackerman1980, Mortimer 1982, Raymond1984a). Beach
nourishmentmay causeseverebeachcompactionor concretion. Trucking sandonto project
beachesmay increasethe level of compaction.

Heavy machinery,pipelines, increasedhumanactivity, andartificial lighting areusually
associatedwith beachnourishmentprojects. Beachnourishmentactivities arenormally
conductedday and night and maycreatebarriersfor nestingfemales. Increasedhuman
activity on the project beachat night may causefurtherdisturbanceto nestingfemales.
Artificial lights along theproject beachand in the nearshoreareaof the borrow sitemay
deternestingfemalesanddisorientor misorientemergenthatchlingsfrom adjacentbeaches.

SandMining: Removalof sandfor constructionaggregateor renourishmentof other
beachesis a seriousthreat to nestingbeachesthroughoutthe Caribbean. In PuertoRico,
sandmay be mined on private property(for example,private propertiesat Afiasco and
Rinc6n) or sold by the governmentfrom public beachesundera directiveof “wise resource
management”(for example,public beachesat Arecibo and Isabela). However,sandis often
removedfrom protectedbeachesby the local citizens. It is illegal in the USVI to mine sand
below thehigh tide line, but, until this importantnestingbeachwaspurchasedand protected
asa National Wildlife Refuge in 1984, sandwas being mined from SandyPoint, St. Croix.

Thephysicsof sanddynamicson tropical beachesis poorly understood. Most sandis
calcareous,originating from fragmentsof calcareousalgaeand mollusks,the feedingof
parrotfishon coral, and the resultof grinding wave action. The supply is limited and not
easilyreplacedfrom othersources. The sandon a beachis resuppliedfrom accumulationsof
subtidal sand,and the two sourcesare in constantequilibrium. Mined beachsandwill not be
replaceduntil offshoresuppliesbuild in quantity, a processthat could takedecades. If
offshoresanddepositsare mined, beachsandmoves offshoreto replacethe subtidal supply.
Wind movesbeachsandto bermsand beachforest communitieswhich provideappropriate
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habitatfor hawksbill nesting. Accumulatedsandin areasabovethe high tide-lineprovides
the reservefor beachsandthat is lost whenshorelinesrecede. Sandmining of any type
almostalwaysaffectsthe balanceof sanddeposits,with deleteriouseffects for nestingsea
turtles.

Landscaping: Hawksbill nestingis scatteredamongmany small beaches. Most of these
beachesareprivately ownedandmay beextremelyvaluableashotel sites. Hawksbill
recoverywill dependon developmentthat is sensitiveto the needsof nestinghawksbills.
Housesbuilt closeto the water’s edgecreatemany potential impedimentsto nestingturtles.
Native vegetationis oftenclearedand replacedwith exotic species. Sandis replacedwith
gardensoils. Beachesare exposedto strong winds, allowing the winds to transportthe sand
away from the nearshorehabitatpreferredby the hawksbills for nesting. The thermalregime
may be alteredfor incubatingeggs,affectinghatchingsuccessandnaturalsexratios. In
someareas,the shrubberyis so removedfrom the waterlinethat nestingturtles are unwilling
to crosstheexposedspace.

Not all landscapingefforts needbe detrimental. Setbackscanbe establishedfor buildings
and otherstructures. Native vegetationcanbeprotectedbehindthehigh-waterline, evenif
patchesare all that remain. Vegetationcan serveascorridors, leadingnestingturtles to
suitablenestinghabitatfartherback from thehigh-waterline. Gardenwalls canbe usedto
separatelandscapedareasbehindthe walls from naturalplant communitiesin front of the
walls. Vegetationcan screendisruptive lights. Withoutplanning, landscapingis usually
detrimental;with properplanning, landscapingcanbe supportiveof nestinghawksbillswhile
still beingpleasantfor humans.

Severalspeciesof plantscanbe lethal to thedevelopmentand hatchingof seaturtle eggs.
Casaurinais plantedfor beacherosioncontrol, shade,and woodproduction. The roots grow
fast, renderinghabitatunfit for nesting. Seaoats (Unio!a) are commonlyplantedon northern
beachesto enhancedunegrowth. On tropical beaches,however, the roots of this exotic
grassmaybe lethal to hawksbilleggs.

Artificial Lighting: Extensiveresearchhasdemonstratedthat the principal componentof the
sea-findingbehaviorof emergenthatchlingsis a visual responseto light (Daniel and Smith
1947, Hendrickson1958, Carrand Ogren 1960, Ehrenfeldand Carr 1967, Mrosovsky 1978,
Dickersonand Nelson1989, Witheringtonand Bjorndal 1991). Artificial beachfrontlighting
from buildings, streetlights,dunecrossovers,vehicles,and other sourceshasbeen
documentedascausingthe disorientation(loss of bearings)and misorientation(incorrect
orientation)of hatchlingturtles, including hawksbills (McFarlane1963, Philibosian 1976,
Mann 1977, Ehrhart1983). On SandyPointNWR, hawksbill and leatherbackhatchlingsare
strongly attracted,especiallyon moonlessnights, to the lights of Frederiksted(severalkm to
the northeast). Another exampleare theHotel Palmasdel Mar parking lot lights at
Humacao,PuertoRico. Theselights regularly disorientor misorienthawksbill hatchlings.
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The resultsof disorientationor misorientationareoftenfatal. As hatchlingsheadtoward
lights or meanderalong thebeach,their exposureto predatorsandthe likelihood of
desiccationare greatlyincreased. Misorientedhatchlingscanbecomeentrappedin vegetation
or debris, and in Florida loggerheadhatchlingsarefrequently founddeadon nearby
roadwaysand in parking lots afterbeing struckby vehicles. Hatchlingsthat successfullyfind
the watermaybe misorientedafterenteringthe surf zoneor while in nearshorewaters.
Intenseartificial lighting canevendrawhatchlingsbackout of the surf (Daniel and Smith
1947. Carr and Ogren1960).

The problemof artificial beachfrontlighting is not restrictedto hatchlings.Nestingturtles
can also bemisorientedby lights. A leatherbackdied aftertraveling inland toward a security
light on Anegada,BVI (Eckert andLettsome1988). In June1992, a nestingloggerheadwas
killed by an automobileas it wanderedonto HighwayAlA at PatrickAir ForceBase,
misorientedby lights from the westside of thehighway. Raymond(1984b)reportedthat
adult loggerheademergencepatternswere correlatedwith variationsin beachfrontlighting in
southernBrevardCounty, Florida. Nesting femalesavoidedareaswherebeachfrontlights
were the most intense. Witherington(1986)notedthat loggerheadsabortednestingattempts
at a greaterfrequencyin lightedareas. More recently,Witherington(1992)determinedthat
broad-spectrumartificial lights significantly reducedloggerheadand greenturtle nesting
activity. In additionto the lights on or nearthenestingbeaches,the backgroundglow
associatedwith intensiveinland lighting, suchasthat emanatingfrom nearbylarge
metropolitanareas,may deternestingfemalesand disorientor misorienthatchlings
navigatingthenearshorewaters. Cumulatively,alongtheheavily developedbeachesof the
southeasterncontinentalU. S., PuertoRico, and USVI, the adverseeffectsfrom artificial
lights may beprofound.

Beach Cleaning: Beachcleaningrefers to the removalof debris from developedbeaches.
Large expansesof opensandmaybe cleanedwith mechanicaldevicesto a depthof several
inches. The top of a clutchof hawksbill eggsis often no morethan4 to 6 inchesbelow the
surfaceof the sandand hawksbillnestson resortbeachesareoftensubjectto damagefrom
raking andcleaning. TheHotel Palmasdel Mar beachat Humacaoand the public beachat
Pifiones,PuertoRico receive intensivecleaningthat threatenshawksbillnests. Wind erosion
is anotherthreatexacerbatedby beachcleaning. The completeremovalof leaf litter and
herbaceousvegetationon a beachallows prevailingwindsto movesandto areasoutsideof
the primenestingarea,andthe vegetatednearshorebermmaybe loweredby 3 or more feet.
On a cleanedbeachin Antigua, thewind hasmovedthesandmore thana hundredfeetback
from the shoreline. Today, limestonebedrockis too closeto the surfaceto permit turtle
nestingon severalhistoric nestingareas.

IncreasedHuman Presence: Residentialand touristuseof developed(and developing)
nestingbeachescannegativelyaffect nestingturtles, incubatingegg clutches,andhatchlings.
The most seriousthreatcausedby increasedhumanpresenceon the beachis thedisturbance
of nestingfemales. Nighttimehumanactivity cancausenestingfemalesto abort nesting
attemptsat any stageof the process. Disturbancehascausedloggerheadturtles to shift to
othernestingbeaches,delayegg laying, and selectpoor nestingsites. Femalehawksbills
ascendinga beachto nestareeasilydeterredby the presenceof people,noise,and
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flashlights. Turtles frightenedfrom a protectedpublic beachmaygo to anadjacentbeach,
wherethey maybe morevulnerableto poaching. Pedestriantraffic in thenestingareacan
also breakanddestroyvegetationand crusheggs. Pedestriantrackscanhinderhatchlings
efforts to reachthe ocean(Hosieret a!. 1981). Campfiresand theuseof flashlights on
nestingbeachesmisorienthatchlingsandcandeternestingfemales(Mortimer 1979).
Hatchlingshavebeendrawninto campfires. A campfireplacedover a hawksbill nestwill
kill thedevelopingembryosor pre-emergenthatchlings.

Theplacementof physicalobstacles(e.g., loungechairs, cabanas,umbrellas,hobiecats,
canoes,small boats,andbeachcycles)on nestingbeachescanhamperor deternesting
attemptsand interferewith incubatingeggclutchesand the seawardmovementof hatchlings.
Theplacementof recreationalbeachequipmentdirectly aboveincubatingegg clutchesmay
hamperhatchlingsduring theiremergenceandcandestroyeggsthroughdirect invasionof the
nest. Nestingfemalesgravitateto dark horizonswhenseekinga nestsite, whetherthe
horizonbe abeachforestor a cabana. Hawksbillsmay nest in the shadowof a chair or
umbrellaon the openbeach. If thestructureis removed,the nest is no longerprotected
from directsunlightandthe nestmay get too hot.

BeachVehicularDriving: Beachesareoftenviewedasa playgroundfor off-road vehicles.
Thevehiclescausesandcompactionwhich decreaseshatchlingsuccess(Mann 1977)or crush
pre-emergenthatchlings. Vehiclescanstrike andkill hatchlingswhile they arecrawling to
theocean. Vehicle tire ruts also interferewith the ability of hatchlingsto traversethe beach
to the ocean(Hosieret a!. 1981). Vehicleson the beachis a seriousproblemon SandyPoint
NWR (Basfordet. al. 1988),Mandahland CaretBays, St. Thomas(Bureauof
EnvironmentalEnforcementOfficers, pers.comm.),ManchenilBay, St. Croix, and
northeasternPuertoRico (P.1.Rivera-Lugoand H.C. Horta, hers.comm.). In both the
USVI and PuertoRico this activity is illegal, yet it persists.

NestDepredation: A varietyof naturalandintroducedpredators(for instance,hogs,
mongooses,ghostcrabs,and ants)prey on hawksbilleggsand hatchlings. Until eradicated
in 1987, mongooseswere destroyingup to 55 percentof all nestson BIRNM (Small 1982).
Prior to extensivelive trapping,mongoosesweredestroyinganestimated24 percentof all
turtle eggsin 1980and 1981 on St. John,USVI. Feral hogsdestroyed44 to 100 percentof
all hawksbill nestsdepositedoutsideof fencedareason MonaIsland, PuertoRico, during
1985 to 1987 (Kontos 1985, 1987, 1988).

Threats - Marine Environment

Entanglement at Sea: The extent to which hawksbillsarekilled or debilitatedafter
becomingentangledin marinedebrishasnot beenquantified,but it is believedto bea
seriousand growing problem. Of the 25 seaturtles found entangledin debrison theTexas
coastduring 1986 and 1987, 24 percentwerejuvenilehawksbills (Plotkinand Amos 1988).
Hawksbills (predominantlyjuveniles)havebeenreportedentangledin monofilamentgill nets,
“fish nets,” fishing line, and syntheticrope; in mostcasesflippers were lost as a result, and
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in one casethe animalwas recoveredwith apieceof plastic onionbag entangledaroundits
neck(Balazs 1985). In July 1992, a juvenile hawksbill, entangledin monofilamentfishing
line, was founddeadneartheGreenCay Marina breakwater.

In the United StatesCaribbean,a juvenilehawksbillwasentangledin a mooringbuoy line
and releasedunharmedat BIRNM in 1990. A personsnorkelingreportedto the National
ParkServicein 1991 that a juvenilehawksbill wasfound entangledin discarded
monofilamentfishing line; the line was woundaroundboth the reefand the turtle, andthe
turtle wasbarelyableto surfaceto breathe. It was releasedalive (Z. Hillis, pers. comm.).
In PuertoRico, juvenile and adult hawksbillshavebeenfound entangledin jute bags,ropes,
fishing line, and shoestrings(with tennis shoeattached!)(B. Pinto, pers.comm.). In some
of the cases,the strandedturtle had not beenassociatedwith line or netting,but had deep
scarsthat clearly resultedfrom entanglement.

Ingestionof Marine Debris: Marine turtles havebeenfound to ingesta wide variety of
abiotic debris(plasticbags,raw plastic pellets,plastic and styrofoampieces,tar balls, and
balloons). Effectsof debris ingestioncan includedirect obstructionof the gut, absorptionof
toxic byproducts,and reducedabsorptionof nutrientsacrossthe gut wall (Balazs1985).
Studiesconductedby Lutz (pers. comm.)revealedthat both loggerheadsandgreenturtles
actively ingestedsmall piecesof latex andplastic sheeting. Physiologicaldata indicateda
possibleinterferencein energymetabolismor gut function, evenwhenonly small quantities
of debriswere ingested. The materialpersistedin the gut for time periodsthat rangedfrom
a few daysto four months(Lutz, pers.comm.).

Balazs(1985)summarizedpublishedincidentsof the ingestionof debrisby hawksbills and
reportedthat 88.9percentof the articles recoveredwere plastic bags,plasticand styrofoam
particles,and tar. Most (91 percent)of thehawksbillswerejuveniles. Carrand Stancyk
(1975)reportedplasticand man-madelitter in the stomachsof hawksbills from CostaRica.
In PuertoRico, plastic bagshavebeenfound in strandedturtles (B. Pinto, pers. comm.).

Commercial and RecreationalFisheries: Incidentalcatchin the finfish fisheriesmay be an
importantcauseof mortality. The SeaTurtle Strandingand SalvageNetwork(Atlantic and
Gulf of Mexico coastsof theUnited States)reported27 strandedhawksbills in 1988, 35 in
1989, 61 in 1990 (whenan unusuallylarge numberof post-hatchlingswashedashorein
Texas),and 33 in 1991 (W. Teas,pers.comm.). Hawksbills typically compriseless than
1.5 percentof total seaturtle strandings(Schroederand Warner1988, Teasand Martinez
1989). Gill nets,longlines, and shrimp trawlscaptureturtles in Gulf of Mexico waters
(Hildebrand1987) and hawksbillsstrand on theTexascoastduring all monthsof the year
(Schroederand Warner1988, Teasand Martinez 1989, 1992). Threesmall hawksbillswere
recentlycaughtin nylon gill nets (3.5 to 4 inch mesh)set on the north side of St. Croix (C.
Farchette,pers.comm.). In PuertoRico, hawksbills arecapturedby a variety of fishing
gear, including driftnets, gillnets, seines,and spearguns.For example,in early 1992, a
driftnet killed four hawksbillsand two dolphins in deepwater southof PuertoRico. Gillnets
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and seinesare widely deployedandarea particularly seriousproblem. Thesenets are
sometimesset specifically for seaturtlesand rays. Spearfishingis also widespreadaround
PuertoRico, Culebra,Vieques,Mona Island, and associatedislets (B. Pinto, pers.comm.).

WatercraftCollisions: In 1987, at BIRNM, a propellernearly severedtheheadof a
juvenile hawksbill (Z. Hillis, pers.comm.). In June1992, a boathit and killed a juvenile
male hawksbill in CaboRojo. The increaseduseof jet skis (oftencalledpersonalwatercraft)
maycausefrequentcollisions.

SedimentationandSiltation: In PuertoRico, damageto coral reefs and other shallow water
benthicsystemsby sedimentationandsiltationhasnot beenassessed.Thesefactorsare
known to be a seriousproblemin otherareas. In somecases,coral reefshavebeennearly
completely destroyedby siltation. Damagefrom dredginghasoccurredmainly along the
southerncoast. The constructionof docking facilities also contributesto the sedimentation
problem(B. Pinto, pers.comm.).

Agricultural and IndustrialPollution: The effectsof pollutants resulting from industrialor
agricultural sourcesaredifficult to evaluate. Pesticides,heavymetalsandPCB’s havebeen
detectedin turtles (including eggs),but levelsthat result in adverseeffectshavenot been
quantified(Nelson 1988). SandyPoint NWR is downcurrentfrom the CruzanRum
dischargeof by-productsand wastesfrom the rum distillery. This dischargechronically
affectsthe wateraround SandyPointNWR. What effect, if any, this has on seaturtles is
unknown. The specific effectsof marinepollution on hawksbills,theireggs,and theirprey
haveyet to bedetermined.

Sewage: In early 1992, therewere two casesof raw sewagewashingup on the nesting
beachat SandyPointNWR (GregHughes,pers.comm.). For severalmonthsin 1992, there
wereno functioning sewagetreatmentplantson St. Croix. Raw sewagewasdumpeddirectly
into nearshorewaters,suchasChristianstedHarbor(M. Coulston,pers.comm.). In
PuertoRico, sewageeffluent is commonlydischargedinto local rivers that dischargethe
sewageto the sea. Thereis a new regional treatmentplant in Humacao(easternPuertoRico)
that dischargestertiary-treatmentwaste abouta half-mile offshore.Monitoring of the
dischargeshould be initiated.

Illegal Exploitation: The total amountof illegal captureof hawksbills is not known, but it is
believedto be a major problem. It is well known, for example,that somefishermen
opportunisticallycapturehawksbills in United Stateswaters with netsand spears. The
primary sourceof hawksbillmortality in PuertoRicanwaters is believedto be poachingat
sea (Benito Pinto, pers. comm.)
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Oil and Gas Exploration, Development,Transportation, and Storage: Experimental and
field resultsreportedby Vargo et a!. (1986) indicatethat marineturtleswould be at
substantialrisk if they encounteredanoil spill or largeamountsof tar in the environment.
The CaribbeanStrandingNetworkhastreatedseveralhawksbills for burnson the eyes,face,
andneck resulting from contactwith gasolinespilled or releasedat sea. Physiological
experimentsindicatethat the respiration,skin, someaspectsof bloodchemistryand
composition,and saltgland functionof marineturtles are significantly affected(Vargo et al.
1986). Spills in the vicinity of nestingbeachesareof specialconcernand couldplace
nestingadults, incubatingegg clutches(Fritts and McGehee1989), andhatchlingsat
significantrisk. Anywherethat shippingorpetroleumprocessingoccursupwind or
upcurrentof a nestingbeach,thepotentialexists for anoil spill or dischargeto foul the
beach.

Therecentoil spills in the U.S. Caribbeanshowsthe seriousnatureof this threat. In
September1989, following HurricaneHugo, a42,000-gallonspill of heavycrude oil from
the Water and PowerAuthority facility in Christiansted,St. Croix, left southernbeaches
heavily oiled. PelicanCove, a hawksbillnestingbeach,wasburiedunder0.3 m of crude
oil. BetweenMarch 1991 and March 1992, two more spills, bothoutsideof U.S. waters,
threatenedU.S. nestingbeaches.

On March 6, 1991, thirteenkm north of Nevis, the Trinidad-registeredbargeVestabella,
loadedwith about560,000gallonsof Number6 fuel oil, sankin 600 meters(in) of water
after a towing cable snapped.The initial oil slick wasmorethan30 miles long (Sinimonds
1991). Soonthereafter,tar balls and tar sheetsbeganappearingon St. Thomas,St. Croix,
Culebra,Vieques,and themain islandof PuertoRico anda hawksbill soakedin oil was
found deadnearGuayamaon thesoutherncoastof PuertoRico (B. Pinto, pers.comm.).

Oneyear later, on March 15, 1992, a piperupturedduringship-to-shorepumpingof #6 fuel
oil to a transferstation at St. EustatiusTerminalon the westcoastof St. Eustatius,
NetherlandsAntilles. Onehundredbarrelsof oil werereleasedto the sea in a slick that
movednorthwestacrossthe rich fishing groundsof theSabaBank. Heavy seasbroke up the
slick beforeit enteredUnited Stateswaters,but tar ballseventuallyfouledthe coastof
PuertoRico (Z. Hillis, pers. comm.). Tar ballsof unidentifiedorigin are also occasionally
observedin U.S. Caribbeanwaters. Since 1990, this phenomenonhasbecomeincreasingly
commonin waterssurroundingBIRNM (Z. Hillis, pers.comm.).

AnchoringandVesselGroundings: The hawksbill’sdependenceon coral reefsfor shelter
andfood links its well-being to the conditionof reefs. Hawksbill turtles find shelterunder
coral ledgesand feedon spongesand other reeforganisms(Witzell 1983, Meylan 1988).
Destructionof reefscausedby shipsanchoring,striking, or groundingon them is a growing
problem. Many small boatshaveran agroundon shallow reefsoff the north shoreof
St. John(C. Rogers,pers.comm.).
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The anchorsand anchorchainsof cruiseshipsand yachtsaredestroyingportionsof coral
reefs in the USVI, PuertoRico, the BVI, CaymanIslands,Belize, andelsewhere. The
numberof cruiseshipsvisiting the Caribbeanrosefrom 35 in 1982 to 82 in 1987. Thereare
few restrictionson anchoringanywherein the Caribbean. Even in VINP, wherefederal
regulationsprohibit damagingcoralreefs, shipsaredestroyingreefs, probablyon a daily
basis. In addition,damageis also causedby theindiscriminateanchoringof recreational,
diving, and fishing boatsand this may be one of the greatestthreatsto hawksbillhabitat.

On February 15, 1985, the 350-footM/VA. Reginaran agroundoff the eastcoastof Mona
Island in federallydesignatedhawksbill Critical Habitat. The wreck spilled dieseloil,
extensivelydamagedthe reef, produceda considerablesuspensionof sediment,and littered
the beacheswith oil and debris(Cintronand Cintron 1987). On August 25, 1985, a
hawksbill emergedto nestonPlaya Sardineraon Mona Island with oil on her flippers,
plastron,tail, cloaca,head,andthroat; shewas unsuccessfulin her nestingattemptand did
not return (Kontos 1985).

In October1988, the 440-footcruiseship Windspirit illegally droppedanchorwestof Francis
Bay on the north side of St. Johnin the VINP and BiosphereReserve.The anchorandchain
obliterated283 squaremetersof coral reef. In October1990, the anchorchainof the 438-
foot cruise ship SeabournePride uprootedand overturnedat least42 boulders,some were 3
m in diameter,of living coral in the BiosphereReserve.

In March 1991, a 45-foot steel-hulledsailboat,theMargaret, carryingproducefrom the
DominicanRepublic to St. Croix, groundedon the northwestcornerof thebarrier reef
surroundingBIRNM. The ship remainedon thereeffor two daysand createda scarmore
than 100 feetlong by 12 feet wide throughthebarrierreef. More than 1500squarefeet of
reefwere destroyedby theboat’s groundingandsubsequentremoval(Z. Hillis, pers.
comm.).

InternationalTrade: Internationalcommercein hawksbill shell (commonlycalled
“tortoiseshell” or “bekko”) may be themost significantfactor endangeringhawksbill
populationsworldwide. Japaneseimports of raw bekkobetween1970 and 1989 totalled
713,850kg from more than670,000turtles [Milliken and Tokunaga1987 (updatedto 1989
by Greenpeace1989)]. Milliken and Tokunaga(1987)notedthat to maintaintheselevelsof
importation,an annualslaughterof at least28,000hawksbillswasrequired. Between1970
andJune1989, Japanimported368,318kg of bekko from more than250,000hawksbills
from the wider Caribbean(Canin 1989). In addition, from 1970 to 1987, Japanimported
more than587,000stuffed hawksbills (Greenpeace1989).

Becauseof themigratory natureof hawksbills, this tradethreatensthe speciesthroughoutthe
Caribbeanbasin. The problemis exacerbatedby turtles beingcaughtillegally in CITES
nationsand subsequently“laundered”for export throughnon-CITES nations. For example,
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Japan’s1988 bekko imports from Jamaica,Haiti, and Cuba representabout 13,400
hawksbills. It is unlikely that theseturtles originatedfrom thewatersof thosecountries
(Greenpeace1989).

For severalreasons,despitethe protectionconferredby CITES, legal and illegal trade
continuesto be a majorproblem. First, while 115 nationshaveratified CITES (USFWS
1992),somehaveexercisedtheir right to takeexemptionto treaty provisionsasthey pertain
to seaturtles. WhenJapanratified CITES in 1980, it placeda reservationon the hawksbill
and severalotherreptile species,effectively exemptingitself from theban on their trade
(Greenpeace1989). Likewise, Cubatook reservationson hawksbillsand greenturtles (WWF
1990).

Secondly,somecountries,suchasIndonesia,which ratified CITES in 1979, ignoretheir
obligationsasCITES partiesand openly trade in Appendix I species. According to Japanese
Customsstatistics,stuffed hawksbills from Indonesiaaccountedfor nearlyhalf of all “worked
bekko” importsbetween1979 and 1986 (Milliken andTokunaga1987). OtherCITES parties
clandestinelyparticipatein the tradeby falsifying export documentsfor thecountry of origin.
For example,JapaneseCustomsrecordsindicatethat in 1990, 2505 kg of bekko was
receivedfrom Antigua, which hasnot signedCITES. However.Antiguanauthorities
contendit is impossiblethat any exportoccurred,especiallyanexportrepresentingnearly
2,000hawksbills (1. Fuller, pers.comm.).

Finally, somecountriesthat supplyhawksbill productsdo not belongto CITES. For
example,between1970 and June 1989, Haiti exportedbekko from more than
2,000hawksbills (Greenpeace1989).

While Japanis the major importer, thereis significanttradewithin theCaribbeanin response
to demandcreatedby salesto tourists. Despitefull domesticprotection,tortoiseshellitems
areavailablein the USVI. In 1984, two commercialshipmentsof seaturtle jewelry (valued
at $500)were seized. In 1986, forty-threepiecesofjewelry were seizedandin 1988,
$150 worthof tortoiseshelljewelryboxeswere forfeited, in 1988 (Eckert 1992). In early
1992, about$150 worth of tortoiseshelljewelry, allegedly importedfrom Jamaica,was
confiscatedfrom a St. Croix airport store (GregHughes,USFWS, in litt., May 12, 1992).
In June1992, the JewelryFactory (Christiansted,St. Croix) was openly selling tortoiseshell
earringsthat were allegedlyimportedfrom theDominicanRepublic (K. Eckert, pers.obs.).
In La Paragera,PuertoRico, tortoiseshelljewelry valuedat approximately$200 wasseized
by NMFS from a gift shop. A Federalinvestigationdeterminedthatthejewelry hadbeen
importedby a Colombiandistributorand purchasedat a jewelry show in San Juan(M.
Christian,NMFS, in litt., March 31, 1992).
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Other Threats: In nearshorewaters,hawksbillsareperiodically capturedin the cooling
waterintakesof industrial facilities, suchasFloridaPowerand Light Company’sSt. Lucie
PowerPlanton HutchinsonIsland. BetweenMarch 1976 (whenthe St. Lucie Plantopened)
and November1988, six hawksbillswere captured(Ernestet al. 1989). As of June1, 1992,
threemorehad beencaptured. All were releasedunharmed(E. Martin, pers.comm.).
Anotherthreat is the illegal useof explosivesfor fishing. This fishing methodis frequently
usedoff thesoutheasterncoastof PuertoRico andhascausedthe destructionof coral reef
habitat(B. Pinto, pers.comm.).

CONSERVATION ACCOMPLISHMENTS

The most importanthawksbill conservationachievementin recentyearswasJapan’sdecision
to end import of hawksbill shell by 1993 andto dropits CITES reservationson seaturtlesby
July 1, 1994. BecauseJapanis the largestimporter of stuffed hawksbillsand hawksbill
shells in the world, this decisionshould significantly diminish the future demandfor the
species.

The two mostimportanthawksbillnestingbeachesin the UnitedStatesCaribbeanarenow
fully protected. BIRNM, St. Croix, USVI, becamepartof the NPS in 1962. Mona Island,
PuertoRico, was establishedasa NaturalReserveunder the protectionof thePRDNR in
1980. In addition, Isla Culebritawastransferredto CulebraNWR in 1982. SandyPoint
NWR (a 2.4-kmbeachat SandyPoint, St. Croix) was establishedin 1984.

Severalgovernmentagencieshaveimplementedregulatorymeasuresthat increaseprotection
for seaturtles. On December31, 1987, the U.S. ratified Optional Annex V of the
InternationalConventionfor the Preventionof Pollution from Ships,alsoknownasthe
MARPOL Protocol. Annex V prohibits thedumpingof all plasticwastes,including plastic
packagingmaterialsand fishing gear, from all shipsat sea. It is now illegal for any ship of
any size to dumpplastic trashin the oceans,bays, rivers, and othernavigablewatersof the
U.S. (O’Hara et al. 1988).

In the early 1980’s, fishery regulationswere amendedin PuertoRico to ban netswith greater
than4-inchmesh. In 1985, regulationsallowing fines of up to $5,000were passedto aid the
managementandregulationof endangeredspeciesin PuertoRico. AlthoughUSVI hasno
restrictionson net meshsize, thecaptureof marineturtles is illegal and fishing with set nets
hasvirtually ceased.

In the USVI, the CoastalZoneManagementCommissionshaveimposedlighting and
monitoringrestrictionson projectsbeingbuilt adjacentto nestingbeaches(C. Ehle-Jewet,
pers.comm.). In 1986, it becameillegal to drive vehiclesor ride horseson beachesin the
USVI.
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In 1988, the NPS initiateda study of the hawksbillnestingpopulationat BIRNM to monitor
long-termtrends. In 1991, the FWScollaboratedwith the NPS in a studyof hawksbillpost-
nestingmigrations and movementsat BIRNM. In 1991, the NPS also usedradio and sonic
telemetryto study internestingmovements,and the NPS initiated nestingsurveysof
hawksbill beacheson St. John,USVI.

Since 1986, a nesting-behaviorstudy hasbeenconductedat Humacaounder the auspicesof
PRDNR. A similar study hasbeeninitiated on Cajadel Muertos. Since 1990, with USN
support,PRDNRhasbeentagging hawksbillson Vieques.

Since 1981, VIDFW hasconducteda hawksbill tag and recaptureprogramoff St. Thomas.
In 1985, this work was extendedto St. Johnand, in 1987, to Culebrain cooperationwith the
CaribbeanIslandsNWR. This programhasprovidedinformationon growth rates, foraging
behavior,and movementof turtles.

Between1980 and 1985, FWS and NPS attemptedto eradicatethe mongoosefrom BIRNM.
On Mona Island, fenceshavebeenerectedon severalnestingbeachesto protectnestsfrom
hogs.

Actionshavebeentakento reducethe causesof coral reefdestruction. The VINP hasbegun
installing mooringbuoysin parkwaters to reducedamagefrom anchoring. In 1989, the park
prohibitedanchoringby boatsmore than225 feet long and restrictedanchoringby boats
measuring150 to 225 feetto less sensitiveareasin FrancisBay. The M/VA. Regina,which
groundedon a reefat Mona Island in 1988, was removedin 1990, anda 1.5-million-dollar
trust fund wassetup to monitor long-termeffects.

A substantialeffort is being madeby governmentand non-governmentagenciesand private
individuals to increasepublic awarenessof seaturtle conservationissues. Federaland State
agenciesandprivate conservationorganizations,suchasthe Centerfor Marine Conservation,
Greenpeace,and NationalAudubonSociety,haveproducedand distributeda variety of
audio-visualaids and printedmaterialsaboutsea turtles. Theseinclude a booklet on the
varioustypes of light fixtures and ways of screeninglights to lessentheir effectson
hatchlings(Raymond1984b),thebrochure “Attention BeachUsers,““Lights Out” bumper
stickersand decals,a coloringbook, video tapes,slide and tapeprograms,full-color
identificationpostersof theeight speciesof seaturtles, and a hawksbill poster. Florida
PowerandLight Companyhasalso produceda booklet (Van Meter 1992)containinggeneral
informationon seaturtles.

In the USVI, the St. Croix EnvironmentalAssociation,the University of the Virgin Islands
ExtensionService,the VIDFW, FWS, and NPS areactively involved in circulating
newslettersand informationpackagesand in presentingslide showsand seminars.
EARTHWATCH hassupportedprojectsin PuertoRico and in the USVI. Projectson Sandy
Point NWR, St. Croix, and Culebra,PuertoRico, havebroughtattentionto seaturtle
conservationand havegeneratedlocal involvementand awareness. In both locations,the
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generalpublic hasbecomeawareof theproblemsfacing the speciesand hasdevelopeda
protectionistattitude,a sharpcontrastto thepreviousattitudeof exploitation.

In the USVI, school childrenarebeing introducedto theproblemsthat sea turtles faceand to
how peoplecanhelp them. Problemsassociatedwith plastics in the oceanhavealso been
broughtto the public’s attentionvia newsreleases,public serviceannouncements,and
televisionprograms. In PuertoRico, presentationson sea turtle biology aremadeat school
levels from kindergartento college. Projectson theeastcoastof PuertoRico and in Culebra
haveinvolved manysegmentsof the community,including volunteers,the CheloniaSociety,
Boy Scouts,4-H groups,andvariousotherclubs.

PART II. RECOVERY

A. RecoveryObjectives

Hawksbill turtleswithin U.S. jurisdictionin the CaribbeanSea,Atlantic Ocean,and Gulf
of Mexico canbe consideredfor delisting if, within 25 years,the following conditions
are met:

(1) The adult femalepopulationshowsa sustainedincrease,measuredby a sustainedand
statisticallysignificantincreasein the annualnumberof nestsonat leastfive index
beaches,including Mona Island,PuertoRico, and BIRNM, USVI.

(2) Nestinghabitatfor at least50 percentof the nestsin PuertoRico and the USVI is
protectedin perpetuity.

(3) The adult, subadult,and juvenilepopulationsshow a sustainedincrease,measuredby
a sustainedand statisticallysignificantincreasein adults, subadults,andjuveniles
using at leastfive key foraging areasin PuertoRico, USVI, and Florida.

(4) All priority one taskshavebeensuccessfullyimplemented.

B. Step-downOutline andNarrative

1. Protectandmanagehabitats.

11. Protectandmanagenestinghabitat.

Coastaldevelopmenthasalready destroyedor degradedmany miles of
nestinghabitatin PuertoRico and the USVI. Becauseof theircumulative
impact, developmentpressureswill eventuallyleadto a significantpopulation
decline.
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111. Identify important nestingbeaches.

BIRNM, USVI, and Mona Island, PuertoRico, are thetwo most
importanthawksbill nestingbeachescurrently knownwithin
United Statesjurisdiction in the CaribbeanSea. A total of 150 to
250 nestsare constructedannuallyon thesetwo islands. Becauseof
the hawksbill’s proclivity for nestingwithin the vegetationadjacent
to small isolatedbeaches,significantunreportedor undetected
additional nestingmay also occuronotherbeachesin PuertoRico,
USVI, and the Florida Keys. FDEP,PRDNR, VIDFW, andFWS
shouldinitiate comprehensivenestingsurveysof all potentialnesting
areasto identify hawksbill nestingbeachesand to assesstheir
relative importance. Historically importanthawksbill nesting
beachesshould also be identified.

112. Ensure the long-term protection of important nesting beaches.

The long-termprotectionof nestinghabitaton Mona Island
(CommonwealthNatural Reserve),PuertoRico, andon BIRNM
(NPS National Monument),USVI, is assured. Most beacheson St.
John,USVI, are also protectedaspart of the VINP. Elsewhere,
coastaldevelopmentis a threatto nestinghabitatthroughoutthe
hawksbill’s nestingrange. As importantnestingbeachesare
identified(Task 111), FDEP,PRDNR, VIDPNR, and FWS should
acquireor otherwiseensuretheir long-termprotection.

113. Developbeach-landscapingguidelinesand evaluateeffectsas
appropriate.

Constructionof stonewalls, a commonlandscapepractice,can
createbarriers to nestinghabitat. Altering coastlinevegetationcan
affect hatchingsuccessand hatchlingsexratios. Exotic plant
speciesthat haveundesirablecharacteristicsrelative to seaturtle
conservationneedsareoftenplanted. Extensiveor exposedroot
systemscanpreventturtles from diggingnestsor may entrapnesting
females. Removalof vegetationfor landscapingcanexacerbatethe
loss of sandby promoting wind erosion. FWS, VIDPNR, and
PRDNR shoulddevelopbeach-landscapingguidelinesthat
recommendtheuseof native speciesandproperplacementof
stonewallsto avoiddegradingnestinghabitat.
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114. Prevent the degradation of nestinghabitat causedby seawalls,
revetments,sand bags, other erosion-controlmeasures,jetties,
and breakwaters.

Seawalls,revetments,andsandbagshavealreadydestroyedor
degradedmany miles of nestinghabitatalong the United State’s
southeasternAtlantic coastand in someregionsof PuertoRico.
However,legal and illegal beacharmoringstill occurs. Filling and
burying of long plastic bagsto protectcoastalpropertyis common
in Floridaand hasoccurredin otherstates. Theseburiedbagsare
hard and exacerbateerosionwhenthey areuncoveredby storms,
and theypreventnestingwhenuncoveredor whenburiedtoo close
to the surface. Jettiesand breakwatersalter sandtransportand can
causesevereerosionof adjacentbeaches.

Regulationsprohibitingor discouragingsometypesof beach
armoringexist in Florida. FDEP,PRDNR, andVIDPNR should
review currentstateregulationsrelatedto beachconstructionand
ensurethat seawalls,revetments,sandbags,and otherarmoring
measurescontributingto thedegradationof nestinghabitatare
prohibited. COE and FWS shouldensurethat proposedjettiesor
breakwatersarenot permittedif they will result in the degradation
of hawksbill nestinghabitat.

115. Ensure that beach-nourishmentprojectsarecompatiblewith
maintaining good-quality nestinghabitat.

Depositingpoor quality materialon nestingbeachescanresult in
compactionof sand. Compactedsandcancausean increased
numberof non-nestcrawls and aberrantnests, increaseddigging
times for nestingfemalesand, in somecases,brokeneggsfrom
clutchesdepositedin egg chambersthat are too shallow. Gas
diffusion canbeaffectedby s~ind-grainshapeand size,aswell as
by beachcompaction,and canalteregg hatchingsuccess. Sand
color and moisture influencetemperatureand canaffecthatchling
sexdetermination. Beachnourishmentshould occuronly outsideof
sea turtle nestingseason. COB, FWS, FDEP,VIDPNR, and
PRDNR shouldensurethat nourishmentprojectsonly usematerial
similar to that of the local beaches.If beachcompactionexceeds
that of natural local beaches,tilling shouldbe employedprior to the
nestingseasonto softenthenourishedbeaches.
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116. Eliminatesand-miningpracticeson nestingbeaches.

Legal and illegal sandmining andconstructionin PuertoRico and
the USVI aremajor contributorsto beachdegradation. PRDNR
and VIDPNR should takethe necessarymeasuresto enact,enforce,
and monitor appropriatesand-miningandcoastal-construction
regulations. Regulationsshould establishappropriatesetbacksfor
developmentsor, whereappropriate,should requirewalkwaysto
protectthe integrity of sanddunesand littoral vegetation.

12. Protect marine habitat, including foraging habitats.

Hawksbills inhabit coastalwaters,particularly thosewith well-developed
reefs. Reefshavebeenabusedand degraded. Among the contributing
factorsare coastaldevelopmentand industrialization,increasedcommercial
and recreationalvesselactivities (including anchoring),open-oceandumping
of contaminants,river and estuarinepollution, channelization,offshoreoil
development,andcommercialfishing activities. If presenttrendscontinue,
thecumulativeloss of suitablehabitatwill reducethelikelihood that the
speciescanrecover.

121. Identify important marine habitats.

Hawksbills larger thanabout22 cm straight carapacelength are
knownto feedprincipally on spongesassociatedwith coral reefs
and otherhard-bottomhabitats,but informationon the locationof
specific foragingareasis extremelylimited. Theseareasneedto be
identified. The habitatrequirementsof smallerhawksbillsneedto
be identified. PRDNR, VIDFW, NMFS, FWS, FDEP,and other
interestedresourceagenciesshould supportthis research.

122. Ensure the long-term protection of marine habitat.

Key hawksbill foraginghabitatsshouldbe protectedby designating
themasNational Marine Sanctuariesor asState, territorial or
commonwealthaquaticpreservesor sanctuaries. NMFS, NPS,
FDEP,VIDPNR, and PRDNR should ensurethat existing
sanctuariesor aquaticpreservesprovide the appropriatelevel of
protectionfor hawksbill foraginghabitatand that newly identified
foraginghabitatsarenominatedand establishedasnationalparks,
sanctuaries,or aquaticpreserves.
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123. Prevent the degradation or destruction of marine habitats
causedby boat groundings and anchoring.

Boats anchoringor striking reefscauselong-termdamage. Reefs
grow slowly and it takesa long time for recovery. The reefs
habitatpotential is decreasedby boating activitiesthat disruptthe
food web associatedwith coral-reefhabitats. Reefareasin the
vicinity of baysareparticularly susceptibleto recreationalboat
accidents. To ensurethe long-termprotectionof coral reefs,
PRDNR, VIDPNR, FDEP,NMFS, andNPS shouldevaluatethe
potential lossof habitatfrom theseboating activities andtakethe
appropriateactions(including removalof groundedvesselsand
installationof moorings).

124. Assessthelong-termeffectsthat vesselgroundingshaveupon
foraging habitats.

Waveaction causesgroundedvesselsto rock andgraduallycrush
reefssurroundingthevessel. The sedimentgenerateddetrimentally
affectsadjacentreefs. Becauserecoveryof coralreefs is a
long-termprocess,PRDNR, VIDFW, NMFS, and FWS should
monitor theextentof damageassociatedwith groundedvessels.

125. Preventthe degradation or destruction of marine habitats
causedby dredgingor disposalactivities.

Dredgingprojectsmay havegreaterimpacts onhabitatthanthe
obviousmechanicaldestruction. Dredgingand disposalof silt,
clay, or othermaterialsgenerateenormousamountsof suspended
sedimentsthat mayseverelydamageadjacentcoralsand seagrasses.
Additionally, the disposalof dredgedmaterialsin offshoredisposal
sitesusually smothersexisting flora and fauna. The COE, EPA,
andVIDPNR should carefully considerthe environmental
consequencesbeforepennittingany new dredgingprojectsor
designatingnew offshoredisposalsites.

126. Prevent the degradation or destruction of important habitats
causedby upland and coastalerosion and siltation.

The adverseeffectsof coastalconstruction,uplanderosion,and
siltationon coral reefsare well documented.Theseproblems
disruptvital trophicprocessesand reduceproductivity and species
diversity. The regulatoryagenciesmustensurethat established
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minimumwaterquality standardsareenforced. Land-usedecisions
and associatedprojectsshouldbe carefully consideredby local
governments,States,territories,NMFS, FWS, EPA, COE, and
other regulatoryand permittingagencies.

127. Prevent the degradation of reef habitat causedby sewageand
other pollutants.

Increasedindustrial andurbandevelopmentin the FloridaKeys and
theCaribbeanis creatingproblemsconcerningthe disposalof
industrialwastesand sewage. Largeamountsof industrial wasteis
beingdumpedoffshore,and sewageis beingpumpedoffshore
throughpipelines. Similarly, upstreamwater-treatmentplantscould
compoundthis problemif operationalstandardsarenot maintained.
This contaminationcandirectly and indirectly (by decreasingwater
quality) affect the healthof reefs. Caribbeanreefhabitatshave
alreadybeendamagedby siltationandsewage. EPA, PRDNR,
VIDPNR, FWS, andNMFS should takethe appropriatemeasures
to ensurethat water-qualitystandardsareenforced.

128. Preventthe degradationof reefhabitat causedby oil
exploration,development,refinement,andtransshipment
activities.

Oil-refinery activities along the coastsof PuertoRico, the USVI,
and the Gulf of Mexico threatenhabitatswith vesseltraffic,
pumpingbilges,marinepollution, and spills, including those
associatedwith transferringoil from tankersto onshorefacilities.
Oil explorationand developmentactivities plannedfor the northern
coastof PuertoRico andin the Gulf of Mexico may degradesea
turtle habitats. Of particularconcernare theeffectsof oil spills,
drilling, mud disposal,disposalof other toxic materials,pipeline
networksassociatedwith oil fields, onshoreproductionfacilities,
increasedvesseltraffic, domesticgarbagedisposal, andexplosive
removalof obsoleteplatforms. PRDNR, VIDPNR, FDEP,MMS,
COE, FWS, andthe oil and gasindustry shouldtakeappropriate
actionsto ensurethat knownsourcesof pollution and toxic-waste
disposalareeliminated. Additional precautionsare neededto
preventoil spills. Oil Spill ResponseTeamsto dealwith spills
shouldbe supported.The teamsshouldbe familiar with important
seaturtle nestingand marinehabitat.
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129. Identify other threats to marine habitat and take appropriate
actions.

Coral reefsand associatedcoastalhabitatsmay be subjectto other
threatsthat would renderthemunsuitablefor supportinghawksbill
populations. For example,the numbersof recreationaldivers
illegally harvestingcoral and “live rock” are increasing. Reefsare
also indirectly affectedby chemicalsusedto capturefish for the
aquariumtrade. In Florida, a largecommercialtradehasdeveloped
to provide “live rock” for aquaria. PRDNR, VIDPNR, FDEP,
FWS, NMFS, and otherappropriateagenciesshouldbe vigilant of
the generalstatusof coastalhabitatsso that they can immediately
identify threatsand takeappropriateactions.

2. Protect and managepopulations.

21. Protect and manageturtles on nesting beaches.

Predators,poaching,tidal inundation,artificial lighting, catastrophicevents,
and humanactivities on nestingbeachesdiminish reproductivesuccess.
Monitoring of nestingactivities is necessaryto evaluatethe effectivenessof
appropriatenest-protectionmeasuresand to determinetrendsin the nesting
population.

211. Monitor nestingactivity on important nestingbeacheswith
standardizedindex surveys.

With the exceptionof BIRNM, hawksbillnestingsurveysarenot
conductedon a regularbasis. Also, the frequencywith which
surveysaremade,the experienceand training of surveyors,andthe
methodsof reportingdataare inconsistent. Consequently,
regionwidepopulationtrends cannotbe determined. FWS,
PRDNR, VIDFW, andNPS shoulddevelopa standardizednest-
surveymethod. At leastfive index beachesshould bemonitored.

212. Evaluatenestsuccessand implement appropriate nest-protection
measureson importantnestingbeaches.

Nestingand hatchingsuccesson beacheslocatedon State,
territorial, commonwealth,or Federallands, or other important
nestingbeaches,shouldbe evaluated. Appropriatenest-protection
measuresshouldbe implementedby FWS, NPS, FDEP, PRDNR,
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and VIDFW to ensureat leastanaverage75 percenthatchrate.
Efforts shouldbe to reducetheeffectsof tidal inundation,beach
erosion,predation,vehicle and foot traffic, andcatastrophicevents
on hatchingsuccess. Efforts to combathog predationon Mona
Island shouldbe continuedand expanded. Theleastmanipulative
methodto enhancenestsuccessshouldbe employedto avoid
interfering with knownor unknownnaturalbiological processes.In
the caseof beacherosionand frequenttidal erosion,thereis no
alternativebut to relocateneststo higherand saferbeachzones.
Artificial incubationshouldbe avoided. Hatcheries,or individual
nestscreensor fences,shouldallow hatchlingsto escapethe night
of hatching. Nest-protectioneffortson Mona Island andBIRNM
should strive for the highestpossiblehatchingsuccess.

213. Reduceeffectsof artificial lighting on hatchlingsandnesting
females.

Uponemergingfrom the nest,hatchlingsmay be disorientedor
misorientedby artificial lights along the beachandmortality may
result. Recentstudiesof loggerheadsand greenturtles have
demonstratedthat artificial lights significantly deternesting
activities.

2131. Determineeffectsof artificial lighting on hatchlingsand
nesting females.

Lighting from coastaldevelopmentcould bemisorientingor
disorientinghatchlingsandcouldbe lesseningtheir chances
for survival. Most researchhasbeendoneon loggerheads
andgreenturtles. Investigationsof lighting effectson
nestingand hatchinghawksbills shouldbe supportedby
FWS, PRDNR, and VIDFW.

2132. Implement, enforce, and evaluatelighting regulations or
other lighting control measureswhere appropriate.

In areaswherelighting regulationshavebeenadoptedand
enforced,hatchingdisorientationhasbeenreduced. All
coastalcountiesand communitieswith nestingbeaches
should adoptordinancesthat are in effect from August
throughFebruary. Prevailingcoastal-developmenttrends
representanever-increasingthreatto nestingareasin
PuertoRico and the USVI. FWS andNMFS should
encourageandprovidenecessarytechnicalinformationto
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commonwealthandterritorial resourceagenciesso that
appropriatelighting regulationscanbeenacted.

2133. Enforce“take” provisionsof EndangeredSpeciesAct of
1973 relative to hatchling disorientation.

Federallighting regulationspromulgatedunder the authority
of the EndangeredSpeciesAct may be requiredto ensure
recoveryof the species.

214. Ensure that law-enforcementactivities prevent the illegal
exploitation and harassmentof seaturtles.

Illegal exploitationcan be a significantsourceof mortality for sea
turtles in mostlife stages. Also, harassmentcanadverselyaffect
nestingfemalesand causea reductionin nestingactivity and
increasedlikelihood that nestingfemaleswill bedisplacedto
unsuitablebeaches.FWS shouldwork closelywith PRDNR,
VIDPNR, NMFS, and NPSto intensify law-enforcementefforts to
curb the incidenceof poachingand harassment.FWS and NMFS
should increasetheir law enforcementstaff by at leasttwo special
agentsfor eachagencyin both the USVI and PuertoRico. Efforts
shouldbe takenby NMFS and FWSpersonnelto betterinform and
educatejudgesand Federalprosecutorsaboutthe seriousnessof
the illegal exploitationof hawksbills.

215. Determinethenaturalsex ratiosof hatchlings.

Incubationtemperaturedeterminesthe sexof hatchling seaturtles.
Sex ratiosof hatchlingson beachesthroughoutthe nesting range
shouldbe determined(without sacrificinghatchlings)over several
yearsfor comparisonwith the sexratiosbeingproducedby nest
relocationprograms. FWS, PRDNR, and VIDFW should support
the studies. Transectsshouldbe establishedto monitor the natural
temperatureregimeson appropriatenestingbeaches.A
standardizedprotocol for temperaturemonitoringshould be
developedby theFWS, commonwealth,or territorial resource
agenciesand shouldbeadoptedwhennestsare relocated.

216. Determine the geneticrelationships amongCaribbean hawksbill
nestingpopulations.

The extentof migration and geneticmixing amongnesting
populationsis unknown. Informationon the geneticrelationships
amongCaribbeanpopulationsis essentialfor maintaining genetic
diversity, evaluatingrecoveryobjectives,andassessingtheviability
of hawksbill populations.
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217. Determinenesting beach origins for juvenile and subadult
populations.

To determinethebeacheswherehawksbillsareandare not
successfulin producinghatchlings,we needto know the “home”
beachof wild juvenileand subadulthawksbills. This information
will be importantif turtles amongnestingbeachesdiffer in behavior
or ranges. Recentgeneticresearchusing mtDNA analysesto assess
geneticstructureof other speciesof seaturtles indicatesthat this
approachmayprovide the necessarydata. FWS, NMFS, FDEP,
PRDNR, and VIDFW should support this research.

218. Ensurethat coastalconstructionactivities aredesignedto avoid
disruption of nesting and hatching activities.

Coastalconstructioncan significantly disrupt nestingactivities.
Relocatingnestsreduceshatching-successratesand altershatchling
sex ratios. The COE, FWS, and appropriateState, commonwealth,
or territorial agenciesshould ensurethat beachconstruction
activities are not permittedduring thepeakof thenestingseason
(July throughOctober)on key nestingbeaches.

219. Implement nonmechanizedbeach-cleaningalternatives.

The adverseeffectsof mechanizedbeach-cleaninginclude sand
compaction,alterationof nest site microenvironment,andhatchling
mortality prior to emergence.The PRDNR, FDEP, and VIDPNR
should prohibit mechanizedbeach-cleaningpracticeson key nesting
areas.

22. Protect and managehawksbill populations in the marine environment.

To adequatelyprotectand enhancethe survival of hawksbills,we needto
know the abundanceand spatialand temporaldistributionof hawksbills in the
marineenvironment. We needto identify sourcesof mortality. As sources
of mortality are identified, stepscanbe takento reduceor eliminatetheir
effectson populations.

221. Determinedistribution,abundance,andstatusin the marine
environment.

To recoverthe hawksbill, it is critical for resourcemanagersto
know when, where,and in what abundancehawksbillsmay occur
during the various stagesof their life cycles.

28



2211. Determine the distribution and abundanceof
posthatchlings, juveniles, and adults.

Althoughhawksbillsareprincipally reefdwellers,little is
knownabouttheirdistribution and numbers,and thehabitat
featuresthat influencethesespatialanddemographic
patterns. The first step is to designa surveyprotocolfor
hawksbills in marinehabitats. The conclusionis to obtain
valid datafor a long periodof time. FWS, FDEP,
PRDNR, and VIDFW shouldsupportdevelopmentof the
surveyprotocoland the subsequentabundanceassessments.

2212. Determine adult migration routes and internesting
movements.

Researchershave studiednestingmigrationsby tagging
turtleson nestingand subsequenttag returns. Hawksbills
havebeennot beentaggedas extensivelyasother species
becauseof their diffuse nestingdistribution. Movementsof
adult males,which may or maynot havethe same
migratory behaviorasthe females,havenot beenstudied.
Satellite telemetrymay beusedto study hawksbill
movements. Researchshouldfirst study whether
attachmentof satellitetagsaltershawksbillbehavior. Once
it is proventhat the tagsdo not alterhawksbill’s natural
behavior,thenNMFS, FWS, PRDNR, VIDFW, and other
interestedresourceagenciesshould supportwell designed
research.

2213. Determine growth rates and survivorship of hatchlings,
juveniles, and adults, and ageat sexualmaturity.

Informationon survivorshiprates is essentialto
conservationof seaturtles. Researchresultshaveshown
that seaturtle populationdemographicsare sensitiveto low
survival ratesduring juvenile, subadult,and adult life
stages. Estimatingsurvival ratesrequiresknowledgeof
naturalgrowth rates,sexratios, and ageat sexualmaturity.
Themost recentlydevelopedtechniquesto determinesex
and reproductivephysiologyneedto beused. FWS, NPS,
NMFS, FDEP, PRDNR, and VIDEW should supportthis
neededresearch.
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2214. Identify the presentor potential threats to adults and
juveniles on foraging grounds.

Threatsto hawksbills in reefhabitatsarenot well known,
primarily becausethere is little informationon hawksbill
movementpatternsand distribution. As importantforaging
habitatsare identified, threatsmustbe assessedto ensure
that hawksbillsare protected. NMFS, FWS, and other
State,commonwealth,or territorial resourceagencies
should study hawksbill abundance,distribution,and identify
threatsto the species.

222. Monitor and reduce incidental mortality in the commercial and
recreational fisheries.

Hawksbills are incidentallytakenby severalcommercialand
recreationalfisheries. Fisheriesknownor suspectedto incidentally
capturehawksbills include thoseusinggill nets, traps,driftnets,
hooks,beachseines,spearguns, and nooses. PRDA, PRDNR,
VIDFW, FDEP, NMFS, and FWSshould quantifythe extentof the
incidentalmortality and takethe appropriateactionsto limit
incidental take.

223. Reducethe effectsof entanglementand ingestion of marine
debris.

Theproblemsof marineanimalsingestingdebris(plastic, latex
products,tar balls, and styrofoam)and entanglingin marinedebris
havereceivedconsiderableattentionin recentyears. Post-hatching
seaturtles areparticularly vulnerableto ingestionof persistent
materials. Entanglementin nets,ropes,andmonofilamentlines is a
sourceof mortality for seaturtles in all life history stages.

2231. Evaluate the extent to which seaturtles ingest persistent
debris.

Limited informationis availableon the frequencywith
which sea turtlesbecomeentangledin or ingestdebris.
Strandingdataandnecropsieshaveshownthat hawksbills
havedied from ingesteddebris. Strandedturtles havebeen
foundentangledin lost or discardednetting, monofilament
lines, and ropes. NMFS, FWS, PRDNR, VIDFW, EPA,
and the southeasterncoastalStatesshould increaseefforts to
documentcasesof entanglementand ingestion,the extentof
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marinedebris,the sourcesof the debris,and the impactsof
thesematerialsonhawksbill turtles in various life stages.

2232. Evaluate the effectsof ingestion of persistent debris on
health and viability of seaturtles.

Turtlesthat do not die afteringestingplastics,
hydrocarbons,or othertoxic substancesareoften
debilitated. Hatchlingsarebelievedto congregatein areas,
suchasdriftlines, wheredebrisconcentrate. Research
should evaluatethe effectsof ingestingdebris,particularly
for hatchlingsduring earlylife stages. NMFS, MMS, and
EPA shouldfund the neededresearch.

2233. Formulateand implementmeasuresto reduceor
eliminate persistent debris in the marine environment.

Debrismay originatefrom landor sea,primarily through
carelessdisposalof nonbiodegradablerefuse. Sourcesof
thesematerialsare transportvessels,cruiseships,military
vessels,commercialand recreationalfishermen,oil andgas
platforms,beachgoers,andevendumpingin inland creeks,
streams,andrivers. To eliminatethe problem,thepublic,
military, andbusinessesinvolved (e.g.,cruiselines,
petroleumcompanies)must beeducatedaboutthe long-term
consequencesof using theoceansand inland watersas
garbagedumps. Point sourcesof pollution mustbe
identifiedand eliminatedby EPA, CoastGuard,State
agencies,or otherFederalagencies. Appropriateagencies
shouldvigorously enforceMARPOL and stateregulations.
PRDNR, FDEP,VIDFW, and NMFS shouldpromulgate
regulationsprohibiting theabandonmentof fishing gearand
should imposeseverepenalties.

224. Maintain carcassstranding network.

Volunteersand contractpersonnelsurveymanybeachesfor
strandedseaturtles. Strandingdatafrom the seaturtle stranding
and salvagenetwork are receivedand summarizedby theNMFS
Miami Laboratory. Thesedataprovidean indexof seaturtle
mortality and basicbiological information. To ensure
comprehensivecoverage,NMFS, FWS, PRDNR, and VIDFW
should supportthe strandingsurveysin PuertoRico and USVI.
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225. Increaselaw-enforcementefforts to reduce illegal exploitation.

Illegal fishing for seaturtles is believedto be a reasonfor the
declineof hawksbillpopulations. Theseactivities areprevalentin
watersnearPuertoRico and are notoriouslycommonnearMona
Island andCayo Berbenain southernPuertoRico. PRDNR,
VIDFW, NMFS, and FWS should increaselaw-enforcementefforts
to arrestand prosecutefishermentaking sea turtles. Enforcement
actionsmustinclude the illegal commercein hawksbill jewelry and
curios.

226. Centralizeadministrationandcoordinationof taggingprograms.

Seaturtle researcherscommonly tag turtlesencounteredduring their
researchprojectsand usuallymaintain independenttagging data
bases. As a result,datais lost or informationtransferis slow. A
central databaseshould be established.A conditionof the required
Federalpermitsshould stipulatethat the centraldatabasewill be
used. NMFS and FWS shouldfund and maintainthe database.

2261. Centralize tag-seriesrecords.

A centralizedtag-seriesdatabaseis neededto ensurethat
recapturedtaggedturtles are promptly reportedto the
personwho initially taggedthe animal. The tag-seriesdata
basewould include a list of all tags that havebeenplaced
on wild seaturtles and the nameand addressof the
researcher. NMFS and FWS shouldestablishand maintain
thedatabase.

227. Ensurepropercareof seaturtles in captivity.

Hawksbills aremaintainedin captivity for rehabilitationor research.
Propercarewill ensurethat themaximumnumberof rehabilitated
turtles are returnedto the wild andthat a minimum numberare
retainedfor research.

2271. Developstandards for the careand maintenanceof sea
turtles, including diet, water quality, tank size, and
treatment of injury and disease.

Noneof theserequirementshavebeenscientifically
evaluatedto determinethebestcaptiveconditions for
hawksbills. PRDNR, VIDFW, FWS, and NMFS should
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supportthenecessaryresearchto developthe criteria.
Thesecriteria should be published,andpermit-holders
should be requiredto meetthesecriteria. PRDNR,
VIDFW, FDEP,FWS, and NMFS should regularly inspect
permittedfacilities for compliancewith permit
requirements. FWSand NMFS should publisha manualon
the diagnosisand treatmentof diseasesof captivesea
turtles. This manualshould also include treatmentfor
commoninjuries.

2272. Establish a catalogof all captive seaturtles to enhance
use for researchand education.

Seaturtles are currently beingheld in captivity at over
50 facilities. To diminish the need for removingadditional
specimensfrom the wild, theFWS and NMFS should
ensurethat captivespecimensareconserved.

2273. Designaterehabilitationfacilities.

FWSand NMFS, in coordinationwith the appropriate
State,commonwealthor territorial agencies,should
designaterehabilitationfacilities. Designationshould be
basedon theavailability of veterinarypersonnelwith
expertisein reptiliancare and on the institution’s ability to
comply with thecareand maintenancestandardsdeveloped
in step2271 above. Prior to its designationas a
rehabilitationfacility, eachfacility should be inspectedby a
teamthat includesNMFS, FWS and appropriateState,
commonwealthor territorial resourceagencies. lnspections
should be conductedat leastannuallythereafter.

3. Public informationand education.

Seaturtle conservationrequireslong-termpublic supportovera largegeographic
area. The public mustbe informedof the issuesand facts,particularly when
conservationmeasuresconflict with humanactivities suchascommercialfisheries,
beachdevelopment,and public useof nestingbeaches.Publiceducationis the
foundationuponwhich a long-termconservationprogramwill ultimately succeedor
fail.
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31. Develop and provide slide programs and information leafletson seaturtle
conservationfor the general public and for special-interestgroups.

The FWShasdevelopeda bilingual slideand tapeprogramon seaturtle
conservation. The FWS shouldupdatethe program,createa videofilm
version,and makethepresentationavailableto relevantpublic institutions.
The FWS, State,commonwealth,andterritorial resourceagenciesshould
continually develop,update,and supply the public (especiallygroupssuchas
resortand beachmanagers,recreationaldivers, architects,developers,the
fishing industry, and schools)with informationalbrochureson seaturtle
ecologyand conservation. A brochureshouldbe written specifically to
inform travelersabouttheeffectsthe tortoiseshelltradehason hawksbillsand
requestthat they do not buy stuffedturtles or jewelry madefrom shell. This
pamphletshouldbe distributedby travel agencieswhich sell trips to the
Caribbean,and by cruise shipstraveling in the Caribbean.

32. Develop a brochure with recommendationsconcerningbeachfront
lighting.

Lighting ordinancesrequirethat lights be shutoff or modified to prevent
direct lighting of thenestingbeach. However, it is not alwaysclearwhat
typesof light, screening,or shadingwork best. TheFWS, NMFS, and
state,commonwealthor territorial resourceagenciesshouldjointly develop
andpublisha brochureor booklet with up-to-daterecommendationsabout
lighting fixtures, lights, shadingmodifications,etc.

33. Develop public-serviceannouncementsregarding seaturtle nesting,
artificial-lighting problems, entanglement,and waste disposal.

Professionallyproducedpublic-serviceannouncementson radioand TV
would promoteawarenessof the importanceof coastal-lightingordinances
and recommendationsconcerningdisposalof waste anddebris. Public-
serviceannouncementswould generategreatersupport through
understanding.The FWS, State,commonwealth,and territorial resource
agenciesshoulddevelop high-quality public-serviceannouncementsthat
could beusedthroughoutthe United StatesCaribbean.

34. Ensurethat facilities permittedto hold anddisplaycaptiveseaturtles
haveappropriate informational displays.

Over 50 facilities arepermittedto hold sea turtles for rehabilitation,research,
andpublic education. Theseprovidevaluableopportunitiesfor public
education. Disseminationof accurateinformationon basicbiology of sea
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turtlesand conservationthreatsshould be requiredof all permittees. All
facilities should be visited by FWS, NMFS, PRDNR, FDEP,and VIDFW to
ensurecompliance.

35. Developinformational displaysat internationalairports in Miami, Dallas,
SanJuan, and the U.S. Virgin Islands.

Airports in New York, Miami, Dallas, SanJuan,and the USVI handlea
significantportionof travelersoriginating from countriesin theCaribbean
basinand SouthAmerica, where restrictionson possessionof endangeredsea
turtlesare not enforcedor do not exist. Informationaldisplaysarepopular
with thepublic and provide tremendousopportunitiesfor public education.
PRDNR, VIDFW, NMFS, theU.S. CustomsService,and FWS should
developthe informationaldisplaysthat conveyseaturtle conservation
messages.Placementof displaysshould be coordinatedwith airport and
customsofficials to ensurethedisplaysare visible to the greatestnumberof
travelers.

36. Postinformal signsat public-accesspointson importantnestingbeaches.

Public-accesspoints along importantnestingbeachesprovideexcellent
opportunitiesto provide thepublic with guidelinesfor compatiblepublic use
of the nestingbeach,and to developpublic support. FDEP,FWS, NPS,
PRDNR, and VIDFW should developand posteducationalandinformational
signson importantnestingbeaches.

37. Developcriteriaand recommendationsfor public participation in sea
turtle recoveryand researchactivities.

Public participationin researchand recoveryactivities canbe an effective
educationaltool. Criteria must be developedby FWS, NMFS, State,
commonwealth,and territorial resourcesagenciesto permit such
participation. Criteria shouldaddressgroupsize, frequencyof visitation, and
natureof participation.

4. International Cooperation

41. Ratify Protocol to Cartagena Convention concerningspecially protected

areas and wildlife.
Partiesto theConventionfor theProtectionand Developmentof theMarine
Environmentof theWider Caribbean (CartagenaConvention)adoptedthe
Protocolfor SpeciallyProtectedAreasand Wildlife in January 1990. Annex
II prohibits thetaking, possession,killing, or commercialtradein certain
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species,theireggs,parts, or products. All six seaturtle speciesin the wider
Caribbeanare includedunderAnnex II. Annex U prohibitsthe disturbance
of the species,particularlyduring periodsof breeding,incubation,aestivation
or migration,aswell asduring otherperiodsof biological stress.
Ratificationby the 19 partiesto theConventionwill implementthe provisions
of theProtocolwithin the membercountries(however,thepartieshavethe
optionof enteringreservationswithin 90 days). TheProtocolcouldprovide
increasedprotectionof sea turtleswithin manyof themembercountries. The
FWS and NMFS should work with the StateDepartmentto encourage
ratificationby the U.S. and otherwesternAtlantic countries.

42. FosterCITES membershipsof all non-memberCaribbeancountries,
compliancewith CITES requirements, and removal of sea turtle trade
reservationsof member nations.

The mostimportantfactorendangeringhawksbill populationsis international
commercein tortoiseshell. TheCITES is a comprehensivewildlife treaty
signedby over 110 countries,including the U.S., that regulates,and in some
casesprohibits,commercialimport and exportof wild animal and plant
speciesthat arethreatenedby trade. Of the 28 countrieswithin the wider
Caribbean,and in the potentialforaging rangeof hawksbill nesting
populationsthat are in U.S. jurisdiction,21 are signatoriesof CITES. Of the
Caribbeansignatories,Cuba, St. Vincent, andthe Grenadineshave
reservationsallowing themto legally continueinternationaltrade in hawksbill
products. Japanis the single largestimporterof hawksbill productsand
abouthalf of their importscomefrom the wider Caribbean. Between1970
and 1989, Japanimported368,318kg of bekkofrom the wider Caribbean
alone,which is theequivalentof morethana quarterof a million turtles.
Japan,a signatoryof CITES, alsoholds reservationson thehawksbill,
althoughit hasagreedto give up thesereservationsby July 1, 1994. Cubais
Japan’smajor legal sourceof hawksbill shell. The StateDepartmentand
Departmentof Interior shouldactively work with the wider Caribbeannations
to encourageCITES membershipof nonmembernations,the removalof sea
turtle tradereservations,andcompliancewith CITES requirements.
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43. Developadditional international agreementsto ensure that turtles in all
life-stagesare protected in foreign waters.

Hawksbills sometimesmakelong-distancemigrations. Foraginggroundsfor
adults,juveniles, and subadultsof U.S. hawksbillsare largely unknown.
Therefore,the long-termpreservationof thesepopulationswill not be
accomplishedby protectionin areasunderU.S. jurisdictionalone.
Ultimately, a comprehensivehawksbillconservationplan will haveto
encompassessentialhabitatsoutsideof the U.S. Once thesehabitatsand
conservationstrategiesare identified, the NMFS andFWS shoulddevelop
cooperativeinternationalagreementsandprogramswith the appropriate
foreign governments.
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III. IMPLEMENTATION SCHEDULE

Priorities in column4 of thefollowing ImplementationScheduleare assignedasfollows:

Priority 1 -

An actionthat mustbe takento preventextinctionor to preventthe speciesfrom declining

irreversibly in theforeseeablefuture.

Priority 2 -

An action that mustbe takento preventsignificantdeclinein speciespopulationlhabitat
quality or someothersignificant negativeimpact shortof extinction.

Priority 3 -

All otheractionsnecessaryto provide for full recoveryof the species.

46



GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULES

Information Gathering- I or R (research)

1. Populationstatus
2. Habitat status
3. Habitat requirements
4. Managementtechniques
5. Taxonomicstudies
6. Demographicstudies
7. Propagation
8. Migration
9. Predation

10. Competition
11. Disease
12. Environmentalcontaminant
13. Reintroduction
14. Other information

Management- M

1. Propagation
2. Reintroduction
3. Habitatmaintenanceand manipulation
4. Predatorand competitorcontrol
5. Depredationcontrol
6. Diseasecontrol
7. Other management

Acquisition - A

1. Lease
2. Easement
3. Exchange
4. Withdrawal
5. Feetitle
6. Other

Other-O

Informationand education
• Law enforcement

Regulations
Administration
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IMPLEMENTATION SCHEDULE
Hawksbill Turtle (RecoveryPriority Number 1)

General
Category Plan Task

Task
Number Priority

Task
Duration

Responsible
Agency

EstimatedFiscalYear Costs

Comments/NotesCurrent FY 2 FY 3 F~’ 4 FY 5

R-2 Assesslong-term
impactsfrom
vesselgrounding. 124 3 Continuing

NMFS,FWS,
PRDNR

Routine

M-3 Prevent
degradationof
marinehabitats
from dredgingor
disposal. 125 2 Continuing

COE, NMFS,
PRDNR,
VIDPNR

M-3, 0-3 Prevent
degradationof
marinehabitats
from upland
erosionand
siltation. 126 1 Continuing

PRDNR,
VLDFW, FWS,
EPA, SCS

M-3 Prevent
degradationof reef
habitat from
pollutants. 127 1 Continuing

NMFS, PRDNR,
FDEP, VIDFW,
EPA, EQB,
USCG

Prevent
degradationof reef
habitatfrom oil
refining activities. 128 3 Continuing

USCG, NMFS,
PRDNR,FDEP,
COE, MMS,
FWS

1-2 Identify other
threatsto marine
habitats. 129 3 Continuing

NMFS, PRDNR,
FDEP

I-i

Monitor trendsin
nestingactivity. 211 1

NPS
PRDNR
VIDFW
FWS
FDEP

25
15
5

10
5

25
15
5

10
5

25
15
5

10
5

25
15
5

10
5
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IMPLEMENTATION SCHEDULE
Hawksbill Turtle (RecoveryPriority Number 1)

General
Category Plan Task

Task
Number Priority

Task
Duration

Responsible
Agency

EstimatedFiscal Year Costs

Comments/NotesCurrent FY 2 FY 3 FY 4 FY S

MA, M-7 Evaluatenest
successand
implementnest
protection
measures. 212 1 Continuing

NPS
PRDNR
VIDFW
FWS

1
10
5
5

1
10
5
5

1
10
5
5

1
10
5
5

R-14 Determineeffects
of artificial lighting
on hatchlingsand
nesting females. 2131 2 2 Years

FWS, PRDNR,
VIDFW 15 15

M-7, 0-3,
0-2

Implement,
enforce,and
evaluatelighting
ordinancesand
promulgate
Commonwealth
andTerritorial
lighting
regulations.

2132 2 Continuing

PuertoRico and
U.S. Virgin
Islandscoastal
cities, PRDNR,
VIDFW, FWS

Routine

0-2 Enforce
Endangered
SpeciesAct. 2133 2 Continuing FWS, NMFS

0-2
Preventpoaching
on nestingbeaches. 214 1 Continuing

FWS, NMFS,
PRDNR,
VIDFW, FDEP

R-6 Determinenatural
hatchlingsex
ratios.

215 3 3 Years FWS 20 20

R-1,R-5 Determinegenetic
relationshipsof
Caribbean
populations. 216 2 3-5 Years FWS, NMFS 50 50 50
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IMPLEMENTATION SCHEDULE
Hawksbill Turtle (RecoveryPriority Number 1)

General
Category Plan Task

Task
Number Priority

Task
Duration

Responsible
Agency

EstimatedFiscal YearCosts

Comments/NotesCurrent FY 2 FY 3 FY 4 FY 5

M-4, M-7 Evaluatenest
successand
implementnest
protection
measures. 212 1 Continuing

NPS
PRDNR
VIDFW
FWS

1
10
5
5

1
10
5
5

1
10
5
5

1
10
5
5

R-14 Determineeffects
of artificial lighting
on hatchlingsand
nestingfemales. 2131 2 2 Years

FWS, PRDNR,
VIDFW 15 15

M-7, 0-3.
0-2

Implement.
enforce,and
evaluatelighting
ordinancesand
promulgate
Commonwealth
andTerritorial
lighting
regulations.

2132 2 Continuing

PuertoRico and
U.S. Virgin
Islandscoastal
cities, PRDNR,
VIDFW, FWS

Routine

0-2 Enforce
Endangered
SpeciesAct. 2133 2 Continuing FWS, NMFS

0-2
Preventpoaching
on nestingbeaches. 214 1 Continuing

FWS, NMFS,
PRDNR,
VIDFW, FDEP

R-6 Determinenatural
hatchlingsex
ratios.

215 3 3 Years FWS 20 20

R-l ,R-5 Determinegenetic
relationshipsof
Caribbean
populations. 216 2 3-5 Years FWS, NMFS 50 50 50
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Hawksbill Turtle (RecoveryPriority Number 1)
IMPLEMENTATION SCHEDULE

General
Category

R-1, R-14,
M-7

Plan Task
Task
Number Priority

1

Task
Duration

Responsible
Agency

EstimatedFiscalYearCosts

Comments/NotesCurrent FY 2 FY 3

100

FY 4

100

FY 5

100
Determinenesting
beachorigins. 217 5-7 Years

FWS, NMFS,
FDEP, PRDNR,
VIDFW 100

M-7 Ensurecoastal
construction
activities avoid
nestingand
hatchingperiods. 218 3 Continuing

FWS, COE,
PRDNR,
VIDFW, FDEP

Routine

Implementnon-
mechanizedbeach
cleaning
alternatives. 219 2 Continuing

PRDNR, FDEP.
VIDFW

CostsUnknown

R-14 Determinepost-
hatchling,juvenile,
andadult
distributionand
abundance. 2211 2 10-15Years

NMFS, FWS,
PRDNR,
VIDFW, FDEP 100 100 100 100

Costs for all agencies

R-8, R-14 Determine
migrationroutes
andinternesting
movements. 2212 2 5 Years

NMFS, FWS,
PRDNR,
VIDFW, FDEP 100 100 100 100

R-1, R-14 Determinegrowth
rates, ageat sexual
maturity,
survivorshiprates. 2213 2 10-15Years

NMFS,FWS,
VIDFW,
PRDNR, FDEP 100 100 100 100

1-14. 0-3 Monitor andreduce
incidentalmortality
from fisheries. 222 3 Continuing

NMFS, VIDFW,
PRDNR, FDEP

Routine
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IMPLEMENTATION SCHEDULE
Hawksbill Turtle (RecoveryPriority Number 1)

General
Category Plan Task

Task
Number Priority

Task
Duration

Responsible
Agency

EstimatedFiscal Year Costs

Comments/NotesCurrent FY 2 FY 3 FY 4 FY S

R-12, R-14

1-14

Evaluateeffects
from persistent
marinedebris. 2231 2 Continuing

NMFS, VIDFW,
PRDNR, FDEP,
EPA

Routine

2232 3 3-5 Years

NMFS, VIDFW,
PRDNR, FDEP.
MMS, FWS 50 50 50 50

0-3, M-7 Implement
measuresto reduce
amountof marine
debris. 2233 3 Continuing

USCG, NMFS,
EPA, PRDNR,
VIDFW, FDEP

M-7
Maintain carcass
strandingnetwork. 224 2 Continuing

PRDNR,
VIDFW, FWS,
NMFS

0-24 Increaselaw
enforcementto
reducepoaching. 225 1 Continuing

NMFS, FWS,
PRDNR 200 200 200 200

0-4

R-14.M-7

Centralizetag
seriesrecords. 2261 3

3

Continuing

5 Years

FWS, NMFS

20 20 20

Costsare identified in loggerhead
& greenturtle recoveryplans.

Developstandards
for captive
hawkshills. 2271 FWS, NMFS

M-7 Establishcatalog
for all captivesea
turtles. 2272 3 Continuing NMFS, FWS

Routine

Designate
rehabilitation
facilities. 2273 3 Continuing NMFS,FWS

0-1 Provideeducation
materials. 31 2 Continuing All 10 10 10 10 All agencycosts
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