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PREFACE

TheoriginalRecoveryPlanfor MarineTurtleswasapprovedby theAssistantAdministratorforFisheries,
National Marine FisheriesService,September19, 1984. Theplan included the loggerhead(Caretta
caretta),greenturtle (Cheloniamydas),hawksbill (Eretmochelysimbricata), leatherback(Dennochelys
coriacea),andKemp’sridley (Lepidochelyskempi).

The U.S. Fish andWildlife Serviceand NationalMarineFisheriesServicesharethe responsibilityfor
seaturtle recoveryundertheauthorityoftheEndangeredSpeciesAct of 1973, as amended. In an effort
to bettercoordinatea recoveryprogramfor seaturtles, both Servicesrecognizedthe needto reassess
presentconservationefforts andconsiderthenewbiological informationavailablesinceapprovalofthe
original recoveryplan. To accomplishthis, theServicescreatedaLoggerhead/GreenTurtle Recovery
Team, Leatherback/HawksbillRecoveryTeamand a Kemp’s Ridley RecoveryTeam. The Recovery
Teamshavedevelopedseparatespeciesplansto providegreaterfocusandemphasizetheuniquenessof
individual species. This revision was undertakenby the Loggerhead/GreenTurtle Recovery Team
consistingof the following teammembers:

Dr. Llewellyn M. Ehrhart,TeamLeader
Universityof CentralFlorida

Dr. KarenA. Bjorndal
Archie Carr Centerfor SeaTurtle Research,Universityof Florida

Dr. Terry A. Henwood
NationalMarineFisheriesService

Ms. BarbaraA. Schroeder
FloridaDepartmentofNaturalResources

Ms. Sally R. Murphy
SouthCarolinaDepartmentof Wildlife andMarine Resources

Mr. Earl E. Possardt
U.S. FishandWildlife Service

This revisedplanincorporatesthenewformatthathasbecomestandardin recoveryplansin recentyears.
It is intendedto serveasa guidethatdelineatesandschedulesthoseactionsbelievednecessaryto restore
theAtlantic greenturtle as a viable self-sustainingelementof its ecosystem.It is recognizedthat some
ofthe tasksdescribedin theplanarewell underway. The inclusionoftheseongoingtasksrepresentsan
awarenessof their importance,andoffers supportfor their continuation.
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EXECUTIVE SUMMARY

Currentstatus: Breedingpopulationsin Florida andon thePacific coastof Mexico arefederallylisted
as endangered.All other populationsare listedas threatened. Primarynestingbeachesoccur alonga
six countyareain eastcentralandsoutheastFlorida. Nestingactivity rangesfrom approximately350-
2,300 nestsannually. Coastaldevelopmentthreatensnestinghabitatandpopulationswhile commercial
fisheriesandpollutionposesignificantthreatsin the marineenvironment.

Goal: The recoverygoal is to delist thespeciesin the UnitedStatesoncerecoverycriteriaaremet.

Recoverycriteria: TheU.S. populationof greenturtles canbe consideredfor delistingif, overa period

of 25 years,the following conditionsaremet:

1) The level of nestingin Floridahasincreasedto an averageof 5,000nestsper yearfor at

least6 years.

2) At least25 percent(105kin) of all availablenestingbeaches(420kin) is in public ownership

and encompassesgreaterthan50 percentof thenestingactivity.

3) A reductionin stageclassmortality is reflectedin highercountsof individuals on
foraginggrounds.

4) All priority onetaskshavebeensuccessfullyimplemented.

Actions needed: Six major actionsareneededto achieverecovery.

1. Providelong-termprotectionto importantnestingbeaches.

2. Ensureat least60 percenthatchsuccesson majornestingbeaches.

3. Implementeffectivelighting ordinancesor lighting planson nestingbeaches.

4. Determinedistributionand seasonalmovementsfor all life stagesin marine environment.

5. Minimize mortality from commercialfisheries.

6. Reducethreatto populationand foraginghabitatfrom marinepollution.

Dateof recovery: If funds areavailableto accomplishrecoverytasksandnew informationdoesnot
indicateotherlimiting factors,theanticipateddateof recoveryis 2015.

*Total costof recovery:

Land acquisition: $90,000,000
Actions on nestingbeaches 9,800,000
Actions in marineenvironment 54,000,000

~$145,700,000of thesecostsaresharedwith actionsidentified in theLoggerheadRecoveryPlan.
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PART I. INTRODUCTION

Taxonomy: Thegreenturtlewasdescribedby Linnaeusin 1758 asTestudomydaswith AscensionIsland
asthetype locality. Schweiggerfirst appliedthebinomialwe usetoday, Cheloniamydas,in 1812. The
taxonomicstatusof thegreenturtle is not clear. Thereis believedto be little geneticexchangeamong
isolatedbreedingcolonies,and, thus, thesecoloniesmay deservesub-specificrecognition. Although
trinomialshavebeen applied to various populationsin the past, they are generallynot in usetoday.
Advancesin DNA researchmay help solvethesetaxonomicquestionsby identifying geneticallyisolated
populations. For a completediscussionof the systematicsof greenturtles seePritchardand Trebbau
(1984) andHirth (1980a).

Description: Thegreenturtle is thelargestthecateseaturtle; adultscommonlyreacha meterin carapace
length and 150 kg in mass. The meansize offemalegreenturtlesnestingin Floridais 101.5 cm (ii =

90, SD = 5.8) standardstraight carapacelength and 136.1 kg (n = 15, SD = 17.7) body mass
(Witheringtonand Ehrhart,1989). Charactersthatdistinguishthegreenturtle from othermarineturtle
speciesarea smoothcarapacewith four pairsof lateral (or costal)scutesand asinglepair of elongated
prefrontalscalesbetweentheeyes. Hatchlinggreenturtles weigh approximately25 g, and thecarapace
is about50 mm long. The dorsal surfaceis black, and theventral surfaceis white. Theplastronof
Atlantic greenturtlesremainsa yellowish white throughoutlife, but thecarapacechangesin color from
solid blackto a varietyof shadesof grey, green,brown andblackin starburstor irregularpatterns.

Popuh~tionDistributionandSize: Thegreenturtle isa circumglobalspeciesin tropicalandsub-tropical
waters. The worldwidedistributionofgreenturtles hasbeendescribedby Groombridge(1982). In U.S.
Atlantic waters,greenturtles arefound aroundthe U.S. Virgin Islands,PuertoRico, and continental
UnitedStatesfrom Texasto Massachusetts.Areasthat areknownasimportantfeedingareasfor green
turtles in FloridaincludeIndianRiverLagoon,FloridaKeys,FloridaBay, Homosassa,CrystalRiverand
CedarKey. In thepast,greenturtles were fishedcommercially in all of theseareas. Therewasalso a
commercialfisheryfor greenturtles in Texasattheendofthelastcentury;mostoftheturtles werefrom
AransasBay, MatagordaBay andLagunaMadre(Hildebrand,1982;Doughty, 1984).

Major greenturtlenestingcoloniesin theAtlantic occuron AscensionIsland,AyesIsland,CostaRica
andSuriname. In UnitedStatesAtlantic waters,greenturtles nest in small numbersin theUnitedStates
Virgin Islandsand in PuertoRico, andin largernumbersalongtheeastcoastof Florida, particularlyin
Brevard, Indian River, St. Lucie, Martin, Palm Beachand Broward Counties. The numberof egg
clutchesdepositedby greenturtles in Floridawas736 in 1985, 350in 1986, 866 in 1987, 466 in 1988,
559 in 1989,and 2288 in 1990 (ConleyandHoffman, 1986;FDNR, unpubl. data). It is notpossibleto
assesstrendsin thenestingpopulationfrom thesedatabecausethe lengthofbeachsurveyedvariedamong
years. Statewide,a total of 616 1cm, 823 1cm, 971 1cm, 982 km and 1011 kin, was surveyedin 1986,
1987, 1988, 1989, and 1990, respectively(FDNR, unpubi. data). More informationis neededbefore
detaileddistributionmapsor estimatesof populationnumberandstructurecanbe madefor greenturtle
populationsin UnitedStatesterritorial waters.

Status: The greenturtle is listed as Endangeredby the InternationalUnion for the Conservationof
Nature (IUCN) (Groombridge,1982) and is listed on Appendix I of the Conventionon International
Tradein EndangeredSpeciesofFlora andFauna(CITES). In 1978,undertheUnitedStatesEndangered
SpeciesAct of 1973, the greenturtlewas listed as Threatenedexcept for thebreedingpopulationsin
Florida andon thePacific coastofMexico, which were listed asEndangered.Greenturtles continueto
beheavilyexploitedby man,anddegradationofnestingandfeedinghabitatsareseriousproblems.Over-



exploitationby manhasalreadycausedtheextinctionof largegreenturtle populationsincluding those
that oncenestedon BermudaandCaymanIslands. The statusof greenturtlepopulationsaredifficult to
determinebecauseof the long generationtime and inaccessibilityof the earlylife stages. The number
ofnestsdepositedin Floridaappearsto be increasing,butwhetherthisupwardtrendis dueto an increase
in thenumberof nestsor is a resultof morethoroughmonitoringof thenestingbeachesis uncertain.

Biological Characteristics: Several excellentreviews of the biological characteristics of green turtles
havebeenpublishedin recentyears(Hirth, 1980a; Groombridge, 1982; Ogren, 1984; Pritchardand
Trebbau,1984; EhrhartandWitherington,in prep). The discussionherewill be brief; the readeris
referredto thesereviewsfor more detail.

Habitat: Greenturtlesoccupythreehabitattypes: high-energyoceanicbeaches,convergencezones
in the pelagic habitat,and benthic feedinggroundsin relatively shallow, protectedwaters. Females
depositegg clutcheson high energybeaches,usuallyon islands,wherea deepnest cavity canbe dug
abovehigh water line. Hatchlingsleavethebeachand apparentlymoveinto convergencezonesin the
open oceanwhere they spendan undeterminedlength of time (Carr, 1986). When turtles reacha
carapacelengthof approximately20 to 25 cm, they leavethepelagichabitatand enterbenthic feeding
grounds.Mostcommonlytheseforaginghabitatsarepasturesofseagrassesand/oralgae,butsmall green
turtles canalso be foundover coralreefs,worm reefsand rockybottoms. Somefeedinggroundsonly
supportcertainsize classesof greenturtles; the turtles apparentlymove amongtheseforaging areas--
called developmentalfeeding grounds--asthey grow. Other feeding areas,such as Miskito Cays,
Nicaragua,supporta completesizerangeof greenturtles from 20 cm to breedingadults. Coral reefs
or rockyoutcropsnearfeedingpasturesareoftenusedas restingareas,both at night andduring theday.

Diet: It is assumedthat post-hatchling,pelagic-stagegreenturtles areomnivorous,but thereareno
dataon diet from thisageclass. It is knownthat oncegreenturtles shift to benthicfeedinggroundsthey
areherbivores. They feed on both seagrassesand algae. Information on diet and nutrition of green
turtles hasbeenreviewed(Mortimer, 1982a;Bjorndal, 1985).

Growth: Growthratesofpelagic-stagegreenturtleshavenotbeenmeasuredundernaturalconditions.
However, growth ratesof greenturtles havebeenmeasuredon the benthic feedinggrounds. Green
turtles grow slowly. In thesouthernBahamas,greenturtles grew from 30 to 75 cm in 17 years, and
growth rate decreasedwith increasingcarapacelength (Bjorndal and Bolten, 1988). Growth rates
measuredin greenturtlesfrom Florida (FrazerandEhrhart,1985),UnitedStatesVirgin Islands(Boulon
and Frazer, 1990) and PuertoRico (Collazo, Boulon and Tallevast,in prep.)fall within the rangeof
growth rates measuredin the southernBahamas(Bjorndal andBolten, 1988). Basedon growth rate
studiesofwild greenturtles,estimatesof ageat sexualmaturityrangefrom 20 to 50 years(Balazs,1982;
FrazerandEhrhart,1985).

Reproduction: Female green turtles emerge at night to deposit eggs; the processtakes an average
of two hours. Descriptionsof thebehavioralsequenceshavebeenreviewedby Ehrhart(1982). From
oneto seven clutchesare depositedwithin a breedingseasonat 12-to-14 day intervals. The average
numberis usuallygiven as two to threeclutches(Carr etal., 1978),but accuratedataon the numberof
clutchesdepositedper seasonaredifficult to obtain. Meanclutch sizeis usually 110 to 115 eggs,but
this meanvaries amongpopulations. Averageclutch sizereportedfor Florida was 136 eggs in 130
clutches(WitheringtonandEhrhart,1989). Onlyoccasionallydo femalesproduceclutchesin successive
years. Usually2, 3, 4, or more yearsintervenebetweenbreedingseasons.Mating occurs in the water
off thenestingbeaches. Very little is knownabout the reproductivebiology of males,but evidenceis
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accumulatingthat malesmay migrateto thenestingbeacheveryyear(Balazs,1983). Hatchingsuccess
ofundisturbednestsis usuallyhigh, but on somebeaches,predatorsdestroya high percentageof nests
(Stancyk, 1982). Largenumbersof nestsare alsodestroyedby inundationand erosion. Temperature
dependentsexdeterminationhasbeendemonstratedfor greenturtles (seereview in StandoraandSpotila,
1985). Eggs incubatedbelow a pivotal temperature--whichmay vary among populations--produce
primarily males,andeggsincubatedabovethepivotal temperatureproduceprimarily females. Reviews
of the reproductivebiologyof greenturtles canbe foundin Hirth (1980b),Ehrhart(1982)andBjorndal
andCarr (1989).

Movements: The navigationfeatsof the greenturtle arewell known, but poorly understood. We
know that hatchlingsandadult femaleson thenestingbeachorient towardtheoceanusing photic cues
(Ehrenfeld, 1968;MrosovskyandKingsmill, 1985). Wedo notknowwhatcuesareemployedin pelagic-
stagemovements,in movementsamongforaginggrounds,or in migrationsbetweenforaginggroundsand
nestingbeach.Becausegreenturtles feedin marinepasturesin quiet, low-energyareasandneston high-
energybeaches,their feedingandnestinghabitatsare,of necessity,locatedsomedistanceapart. Green
turtlesthatneston AscensionIslandforagealongthecoastofBrazil, some1,000km away (Carr, 1975).
The locationof the foraging groundsof greenturtles that nestin Florida is not known. It has been
generallyaccepted,but notproven, thatgreenturtles returnto neston their natalbeach. Greenturtles
do exhibit strongsite-fidelity in successivenestingseasons.Meylan (1982) hasreviewedinformationof
turtle movementsbasedon turtle tag returns.

Threats- NestingEnvironment

BeachErosion: Erosionof nestingbeachescanresultin partial or total lossof suitablenestinghabitat.
Erosionratesareinfluencedby dynamiccoastalprocesses,including sealevel rise. Man’s interference
with thesenatural processesthrough coastal developmentand associatedactivities has resulted in
acceleratederosionratesand interruptionof naturalshorelinemigration.

BeachArmoring: Wherebeachfrontdevelopmentoccurs, the site is often fortified to protect the
propertyfrom erosion. Virtually all shorelineengineeringis carriedoutto savestructures,notdry sandy
beaches,andultimately resultsin environmentaldamage.Onetypeofshorelineengineering,collectively
referredto asbeacharmoring,includesseawalls, rock revetments,riprap, sandbaginstallations,groins
and jetties. Approximately20 percent(240kin) ofFlorida’s coasthasbeenarmored(FDNR, unpubl.
data). Beacharmoringcanresultin permanentlossof a dry nestingbeachthroughacceleratederosion
andpreventionofnaturalbeach/duneaccretionandcanpreventorhampernestingfemalesfrom accessing
suitablenestingsites. Clutchesdepositedseawardof thesestructuresmay be inundatedat high tide or
washedout entirelyby increasedwaveactionnearthebaseofthesestructures. As thesestructuresfail
andbreakapartthey spreaddebrison thebeachwhich may further impedeaccessto suitablenestingsites
(resultingin higher incidencesof falsecrawls) and trap hatchlingsand nestingturtles. Sandbagsare
particularly susceptibleto rapid failure and result in extensivedebris on nesting beaches. Rock
revetments,riprap, andsandbagscan causenestingturtles to abandonnestingattemptsor to construct
improperlysizedand shapedeggcavitieswheninadequateamountsof sandcoverthesestructures.

Groinsand jetties aredesignedto trapsandduring transportin longshorecurrentsor to keepsand
from flowing into channelsin thecaseofthelatter. Thesestructurespreventnormalsandtransportand
accretebeacheson onesideofthestructurewhile starvingneighboringbeacheson theothersidethereby
resultingin severebeacherosion(Pilkey etal., 1984)andcorrespondingdegradationofsuitablenesting
habitat.
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Drift fences,also commonlycalledsandfences,areerectedto build andstabilizedunesby trapping
sandmovingalong thebeachandpreventingexcessivesandloss. Additionally, thesefencescan serve
to protectdunesystemsby deterringpublic access. Constructedof narrowly spacedwoodenor plastic
slatsor plasticfabric, improperlyplaceddrift fencescanimpedenestingattemptsand/ortrap emergent
hatchlingsandnestingfemales.

BeachNourishment: Beachnourishmentconsistsofpumping,trucking,or scrapingsandontothebeach
to rebuildwhat hasbeenlost to erosion. Beachnourishmentcanimpactturtles throughdirect burial of
nestsandby disturbanceto nestingturtles if conductedduringthenestingseason.Sandsourcesmay be
dissimilar from nativebeachsedimentsand can affect nest siteselection,digging behavior,incubation
temperature(andhencesexratios),gasexchangeparameterswithin incubatingnests,hydricenvironment
ofthenest,hatchingsuccessandhatchlingemergencesuccess(Mann, 1977;Ackerman,1980;Mortimer,
1982b;Raymond,1984a). Beachnourishmentcanresultin severecompactionorconcretionofthebeach.
Truckingof sandonto projectbeachesmay increasethe level of compaction.

Significantreductionsin nesting successhavebeendocumentedon severelycompactednourished
beaches(Raymond,1984a). NelsonandDickerson(1988)evaluatedcompactionlevelsattenrenourished
eastcoastFloridabeachesand concludedthat 50 percentwerehardenoughto inhibit nest digging,30
percentwere questionableas to whether their hardnessaffected nest digging, and 20 percentwere
probablynot hard enoughto affect nest digging. They further concludedthat, in general,beaches
nourishedfrom offshoreborrowsitesareharderthannaturalbeaches,and, while somemay softenover
time througherosionand accretionof sand,othersmay remainhardfor 10 yearsor more. Nourished
beachesoften result in severeescarpmentsalongthe mid-beachand canhamperor preventaccessto
nestingsites. Nourishmentprojectsresult in heavymachinery,pipeline, increasedhumanactivity, and
artificial lighting on theprojectbeach. Theseactivities arenormally conductedon a 24-hourbasisand
canadverselyaffect nestingand hatchingactivities. Pipelineand heavymachinerycan createbarriers
to nestingfemalesemergingfrom thesurfandcrawlingup thebeach,causingahigherincidenceof false
crawls (non-nestingemergences).Increasedhumanactivity on theprojectbeachat night may cause
furtherdisturbanceto nestingfemales. Artificial lights alongtheprojectbeachand in thenearshorearea
of theborrowsitemay deternestingfemalesanddisorientemergenthatchlingsfrom adjacentnon-project
beaches.

Beachnourishmentprojectsrequirecontinualmaintenance(subsequentnourishment)as theyerode
andhencetheir negativeimpactsto turtles arerepeatedon aregularbasis. Beachnourishmentprojects
conductedduring the nestingseasoncan result in the loss of somenestswhich may be inadvertently
missed(or misidentified as false crawls) during daily patrolsconductedto identify and relocatenests
depositedon theprojectbeach(Lund, 1973;R. Wolf, pers.comm.,)

Nourishmentofhighly erodedbeaches(especiallythosewith acompleteabsenceof dry beach)can
be beneficialto nestingturtles if conductedproperly. Careful considerationandadvanceplanning and
coordinationmustbe carried out to ensuretiming, methodology,and sandsourcesarecompatiblewith
nestingandhatchingactivities.

Artificial Lighting: Extensiveresearchhasdemonstratedthattheprincipal componentofthesea-finding
behaviorof emergenthatchlingsis a visual responseto light (Daniel and Smith, 1947; Hendrickson,
1958; Carr andOgren, 1960; Ehrenfeldand Carr, 1967; Dickersonand Nelson, 1989;Witherington,
1989). Artificial beachfrontlighting from buildings, streetlights,dune crossovers,vehiclesand other
typesofbeachfrontlightshavebeendocumentedin thedisorientation(lossofbearings)andmisorientation
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(incorrectbearing)ofhatchlingturtles (McFarlane,1963; Philibosian,1976;Mann, 1977;1980;Ehrhart,
1983).

Theresultsofmisorientationareoften fatal. As hatchlingsheadtowardlights or meanderalongthe
beachtheir exposureto predatorsand likelihood of desiccationis greatly increased. Misoriented
hatchlingscan becomeentrappedin vegetationor debris,andmanyhatchlingsarefounddeadon nearby
roadwaysand in parkinglots afterbeingstruckby vehicles. Hatchlingsthat successfullyfind thewater
may be misorientedafterenteringthesurfzoneor while in nearshorewaters. Intenseartificial lighting
canevendrawhatchlingsbackoutofthesurf(DanielandSmith, 1947; CarrandOgren,1960). During
1988 alone, 10,155 misorientedhatchlingswerereportedto theFDNR. An unquantifiablenumberof
additional disorientationand misorientationeventsundoubtedlyoccurredbut werenot documenteddue
to depredation,entrapmentin thick vegetation,lossin stormdrains,orobliterationofcarcassesby vehicle
tires.

The problemof artificial beachfrontlighting is not restrictedto hatchlings. Carr et al (1978),
Mortimer(1982b), andWitherington(1986)foundthat adultgreenturtlesavoidedbrightareason nesting
beaches.Problemlightsmay notberestrictedto thoseplaceddirectlyon or in closeproximity to nesting
beaches. The backgroundglow associatedwith intensiveinland lighting, suchasthat emanatingfrom
nearby largemetropolitanareas,may deter nestingfemales and misorient hatchlingsnavigatingthe
nearshorewaters. Cumulatively,alongtheheavilydevelopedbeachesof thesoutheasternUnitedStates,
thenegativeeffectsof artificial lights areprofound.

BeachCleaning: Beachcleaningrefersto theremovalofboth abioticandbiotic debrisfrom developed
beaches.Thereareseveralmethodsemployedincludingmechanicalraking,handrakingandhandpicking
up ofdebris. Mechanicalrakingcanresultin heavymachineryrepeatedlytraversingnestsandpotentially
compactingsandabovenestsand also resultsin tire ruts alongthebeachwhich may hinder or trap
emergenthatchlings. Mann (1977) suggestedthatmortality within nestsmay increasewhen externally
applied pressurefrom beachcleaningmachineryis common on soft beacheswith largegrain sands.
Mechanicallypulled rakesandhandrakescanpenetratethesurfaceanddisturbthesealednestor may
actuallyuncoverpre-emergenthatchlingsnear thesurfaceof thenest. In someareascollecteddebrisis
burieddirectlyon thebeach,andthis canleadto excavationanddestructionof incubatingeggclutches.
Disposalof debris near the dune line or on the high beachcan cover incubatingegg clutchesand
subsequentlyhinderand entrapemergenthatchlingsandmay alter naturalnesttemperatures.In some
areas,mechanicalbeachcleaningis thesolereasonfor extensivenestrelocation.

IncreasedHumanPresence:Residentialandtourist useof developed(anddeveloping)nestingbeaches
can result in negativeimpacts to nesting turtles, incubatingegg clutches,and hatchlings. The most
seriousthreatcausedby increasedhumanpresenceon thebeachis thedisturbanceto nestingfemales.
Night-time humanactivity can causenestingfemales to abort nesting attempts at all stagesof the
behavioralprocess. Murphy (1985) reportedthat disturbancecan causeturtles to shift their nesting
beaches,delayegglaying andselectpoornestingsites. Heavyutilization of nestingbeachesby humans
(pedestriantraffic) may resultin loweredhatchlingemergencesuccessratesdueto compactionof sand
abovenests(Mann, 1977),andpedestriantrackscaninterferewith theability of hatchlingsto reachthe
ocean(Rosiereta)., 1981). Campfiresand theuseof flashlightson nestingbeachesmisorienthatchlings
and candeternestingfemales(Mortimer, 1979).

RecreationalBeachEquipment: The placementof physicalobstacles(e.g., loungechairs, cabanas,
umbrellas,hobiecats,canoes,smallboats,beachcycles)on nestingbeachescanhamperor deternesting
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attemptsand interfere with incubating egg clutches and the sea approachof hatchlings. The
documentationof falsecrawls at theseobstaclesis becomingincreasinglycommonas morerecreational
beachequipmentis left in placenightly on nestingbeaches.Additionally, therearedocumentedreports
ofnestingfemalesbecomingentrappedunderheavywoodenloungechairsandcabanason southFlorida
nestingbeaches(J. Hoover,pers. comm., S. Bass,pers.comm). The placementof recreationalbeach
equipmentdirectly aboveincubatingegg clutchesmay hamperhatchlingsduring emergenceand can
destroyeggsthroughdirect invasionofthenest(C. LeBuff, pers.comm.).

BeachVehicularDriving: Theoperationofmotorvehicleson nestingbeachesfor recreationalpurposes
is permittedin northeastFlorida (portionsof Nassau,Duval, St. John’s,Flagler and Volusia counties),
northwestFlorida(WaltonandGulf Counties),andNorth Carolina(EmeraldIsle, CapeLookoutNational
Seashore,Cape HatterasNational Seashoreand Currituck Banks). While someareasrestrict night
driving, otherspermit it. Driving on beachesat night duringthenestingseasoncandisrupt thenesting
processand resultin abortednestingattempts. The negativeimpacton nestingfemalesin thesurfzone
may be particularly severe. Vehicle headlightscan disorient or misorient emergenthatchlingsand
vehiclescan strikeandkill hatchlingsattemptingto reachtheocean. The tracksor ruts left by vehicles
traversingthebeachinterferewith theability of hatchlingsto reachtheocean. The extendedperiod of
travel requiredto negotiatetire tracksandruts may increasethesusceptibilityof hatchlingsto stressand
depredationduring transitto theocean(Hosieretal., 1981;M. Evans,FDNR,pers.comm.). Driving
directly aboveincubatingegg clutchescancausesandcompactionwhich may decreasenestsuccessand
directly kill pre-emergenthatchlings(Mann, 1977). In many areas,beachvehiculardriving is the sole
causefor nest relocation. Additionally, vehicle traffic on nesting beachescontributesto erosion,
especiallyduringhigh tidesor on narrowbeacheswheredriving is concentratedon the highbeachand
foredune.

Exotic DuneandBeachVegetation: Non-nativevegetationhasinvadedmany coastalareasandoften
outcompetesnativespeciessuchasseaoats, railroadvine, seagrape,dunepanicgrassandpennywort.
The invasionof less stabilizing vegetationcanlead to increasederosionand degradationof suitable
nestinghabitat. Exoticvegetationmay also form impenetrableroot matswhichcanpreventpropernest
cavity excavation,invade and desiccateeggs or trap hatchlings. The Australian pine (Casuarina
equiset~folia)isparticularlydetrimental.Densestandsofthis specieshavetakenover manycoastalstrand
areasthroughoutcentralandsouthFlorida. Australianpinescauseexcessiveshadingof thebeachwhich
would nototherwiseoccur. Studiesin Floridasuggestthat nestslaid in theseshadedareasaresubjected
to lower incubationtemperatureswhich may alter thenatural hatchlingsex ratio (Marcus and Maley,
1987; Schmelzand Mezich, 1988). Fallen Australianpineslimit accessto suitablenest sites and can
entrapnestingfemales. Davis andWhiting (1977)reportedthatnestingactivity declinedin Everglades
NationalParkwheredensestandsofAustralianpinetookover nativebeachbermvegetationon a remote
nestingbeach. Conversely,alonghighly developedbeaches,nestingmay beconcentratedin areaswhere
densestandsofAustralianpinescreateabarrierto intensebeachfrontandbeachvicinity lighting (S.Bass,
pers. comm.).

NestDepredation: A varietyof naturaland introducedpredatorssuchas raccoons,feral hogs,foxes,
ghost crabsand antsprey on incubatingeggs andhatchlingseaturtles. The principal predatoris the
raccoon(Procyonlotor). Raccoonsareparticularlydestructiveandmay takeup to 96 percentof all nests
depositedon a beach(Davis and Whiting, 1977; Hopkins and Murphy, 1980; Stancyket al., 1980;
Talbertet al., 1980; Schroeder,1981; Labisky et al., 1986). Prior to hog control efforts, up to 45
percentofall seaturtlenestsdepositedat theCapeCanaveralAir ForceStation,Florida,weredepredated
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by feral hogs(FDNR, unpubl. data). In additionto thedestructionof eggs,certainpredatorsmay take
considerablenumbersofhatchlingsjustprior to or uponemergencefrom thesand.

Nest Loss to Abiotic Factors: Nest loss due to erosionor inundationand accretionof sand above
incubatingnestsappearto be the principal abiotic factorswhich may negativelyaffect incubatingegg
clutches. While thesefactorsare oftenwidely perceivedas contributingsignificantlyto nestmortality
or loweredhatchingsuccess,few quantitativestudieshavebeenconducted(Mortimer, 1989). Studies
on a relatively undisturbednestingbeachby Witherington(1986) indicatedthat exceptinga late season
severestorm event, erosionand inundationplayeda relatively minor role in destructionof incubating
nests. Inundationof nestsandaccretionof sandaboveincubatingnestsasaresultof a late seasonstorm
playeda majorrole in destroyingnestsfrom whichhatchlingshadnotyetemerged. Severestormevents
(e.g., tropical storms, hurricanes)may result in significant nest loss,but theseeventsare typically
aperiodicratherthan annualoccurrences. In the southeasternUnited States,severestorm eventsare
generallyexperiencedafterthepeakofthehatchingseasonandhencewould notbe expectedto affectthe
majority ofincubatingnests. Erosionand inundationof nestsis exacerbatedthroughcoastaldevelopment
and shorelineengineering.Thesethreatsarediscussedaboveunderbeacharmoring.

Poaching: In theUnitedStates,takeof nestingfemalegreenturtles is infrequent. However,in a number
of areas,eggpoachingandclandestinemarketsfor eggsarenotuncommon. Duringtheperiod 1983 -

1989 the Florida Marine Patrol made 29 arrests for illegal possessionof turtle eggs(figure not
apportionedby species).

Threats- MarineEnvironment

Oil and GasExploration,DevelopmentandTransportation:Experimentaland field resultsreported
by Vargoetal. (1986) indicatethat marineturtles would be at substantialrisk if theyencounteredanoil
spill or largeamountsof tarin theenvironment.Physiologicalexperimentsindicatethat the respiration,
skin, someaspectsof blood chemistryand composition,and salt gland functionof marineturtles are
significantlyaffected(Vargoetal., 1986). Spills in thevicinity ofnestingbeachesareofspecialconcern
and couldplace nesting adults,incubatingegg clutches (Fritts and McGehee, 1989) and hatchlingsat
significantrisk. Explorationandoil developmenton live bottomareasmay disruptforaginggroundsby
smotheringbenthicorganismswith sedimentsanddrilling muds (Coston-ClementsandHoss,1983). Oil
and tar arealso releasedinto themarineenvironmentduring pumpingof bilgeson largevessels. In a
reviewofavailableinformationon debrisingestion,Balazs(1985)reportedthat tarballs werethesecond
mostprevalenttypeof abioticdebrisingestedby marineturtles.

Dredging: The effectsofdredgingareevidencedthroughdirect destructionordegradationofhabitatand
incidental takeof marineturtles. Channelizationof inshoreand nearshorehabitatand the disposalof
dredgedmaterialin themarineenvironmentcandestroyordisruptrestingor foraginggrounds(including
grassbedsandcoral reefs)andmay affect nestingdistributionthroughthealterationofphysicalfeatures
in themarineenvironment(HopkinsandMurphy, 1980). Hopperdredgesareresponsiblefor incidental
takeandmortality ofmarineturtles duringdredgingoperations.Duringa 3-monthperiodin 1980in the
PortCanaveral,Florida, channel,dredgingoperationswereresponsibleforthemortalityofapproximately
100 turtles. Thesehigh levelsof incidentaltakehavenot beendocumentedduringdredgingoperations
in subsequentyears. Maintenancedredgingof the Kings Bay, Georgia,channel during 1987-1988
resultedin themortality of approximately20 turtles during a 1 yearperiod. Other typesof dredges
(clamshellandpipeline)havenotbeenimplicatedin incidentaltake.
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Marina and Dock Development: The developmentof marinasand privateor commercialdocks in
inshore waterscan negatively impact turtles throughdestructionor degradationof foraging habitat.
Additionally, this typeof developmentleadsto increasedboat and vessel traffic which may resultin
higherincidencesofpropeller-andcollision-relatedmortality. Fuelingfacilities at marinascanresultin
thedischargeof oil and gasinto sensitiveestuarinehabitat.

Pollution: The effects of pollutants resulting from industrial, agriculturalor residentialsourcesare
difficult to evaluate. Pesticides,heavymetalsandPCB’s havebeendetectedin turtles (including eggs),
but levelswhich resultin adverseeffectshavenotbeenquantified(Nelson,1988).

SeagrassBed Degradation: Boating activities in areasof seagrassbedscanresultin damagethrough
anchoringand propeller scarring. In the United States Virgin Islands, seagrassesrecoveredonly
minimally in areasdamagedby anchoringevenaftera periodof sevenmonths(Williams, 1988), anda
decline in seagrassdistributionwas documentedover a 30-yearperiod in selectedbays. The loss of
availableforaging habitatresultedin a lowered carrying capacityfor specific bays(Williams, 1988).
Extensivedie-offs ofseagrassbedsin FloridaBay haverecentlybeenreported,andthis may haveserious
consequencesfor thegreenturtles which foragethere. The cause(s)of that declinehavenot yet been
identified.

Trawl Fisheries: Of all commercialandrecreationalfisheriesconductedin the UnitedStates,shrimp
trawling is themostdamagingto the recoveryof marineturtles. The estimatednumberof greenturtles
capturedannually is approximately925 of which approximately225 die (T. Henwood,pers. comm.).
Incidentalcaptureanddrowning in shrimptrawls is believedto be thelargestsinglesourceof mortality
on juvenile through adult stagemarineturtles in the southeasternUnited States. Themajority of these
turtlesarejuvenilesandsubadults,theage/sizeclassesmostcritical to thestabilityandrecoveryofmarine
turtle populations(Crouseet al., 1987). Quantitativeestimatesof turtle takeby shrimp trawlersin
inshorewatershavenotbeendeveloped,but thelevel oftrawlingeffort expendedin inshorewatersalong
with increasingdocumentationof theutilization of inshorehabitatby greenturtles suggestthat capture
and mortality may be significant. Trawlerstargetingspeciesotherthanshrimp tendto uselarger nets
thanshrimptrawlersandprobablyalso takeseaturtles,althoughcapturelevelshavenotbeendeveloped.
Thesefisheriesinclude,butarenot limited to, bluefish,croaker,flounder,calico scallops,bluecrab, and
whelk. Of these,thebluefish,croaker,and floundertrawl fisherieslikely posethemost seriousthreats
(I’. Henwood,pers. conun).

PurseSeineFisheries: Severalpurseseinefisheriesoperatein Gulf of Mexico andAtlantic, including
thosetargetingmenhadenandsardines.Turtlesmaybe takenin thesefisheries,but the level oftakeand
percentmortality is currentlyunquantified.

Hook and Line Fisheries: Severalthousandcommercialvesselsareengagedin hook and line fisheries
which targetvarious speciesincluding coastal species,reef fish, and pelagicspecies. In addition to
commercial take, the recreationalfishery is extensive. Turtle captureson hook and line gearare not
uncommon,but the level oftakeandpercentmortality areunknown. It is assumedthat mostturtles are
releasedalive, althoughingestedhooksandentanglementin associatedmonofilament/steelline havebeen
documentedastheprobablecauseof deathin somestrandedturtles.

Gill Net Fisheries: Gill netsareutilized both in inshoreandoffshoreareasfor variousspeciesand may
be stationaryor drifting. Meshsizeis dependenton thesize ofthe fish which aretargetedbut thegear
is considerednon-selectivein the speciesimpacted(T. Henwood,pers. comm.). Trammel nets are
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modified gill nets set in panelsof webbing of variablemesh size. Marine turtles are vulnerableto
entanglementanddrowningin gill and trammelnets,especiallywhenthis gearis left unattended.Turtle
mortalitiesresultingfrom theuseofgill netssetfor sturgeonin SouthCarolinaandNorth Carolinahave
beendocumented(Ulrich, 1978;Crouse,1982). In responseto thisdocumentedtake,thestateof South
Carolinahasprohibitedgill netting for sturgeonsince1986. Of particularconcernarethe gill netand
trammel net fisheries off the Florida east-centralcoast. Thesefisheries, primarily targeting king
mackerel,pompano,andsharkhaveundergonerecentexpansionin the numberof vesselsand level of
fishing effort (Schaeferetal., 1987). Strandingpatternsof turtles in this areaindicatethat significant
numbersofturtlesmay bekilled incidentalto thesefisheries. This may beparticularlydetrimentalto the
juvenilegreenturtlepopulation(s)inhabitingthis coastalarea.

PoundNet Fisheries: Pound nets are fished extensivelyin the inshorebays and soundsof North
Carolina,Virginia, New York, and RhodeIsland. In Virginia, pound nets havebeenidentified as a
leadingcauseof marineturtlemortality (LutcavageandMusick, 1985). Mortality wasprincipallycaused
by entanglementanddrowning in the leaderportion of thegearand was dependenton meshsize,net
location,and environmentalparameters.In North Carolina,mostpoundnets haveleadsconstructedof
small mesh (5-8”). Resultsof preliminary investigationsindicatethat mortality in thesenets may be
infrequent(EpperlyandVeishlow, 1989). Similarly, in New York, mostturtles arereleasedalive from
poundnets andentanglementin leadersappearsinfrequent(V. Burke, pers.comm.).

Longline Fisheries: Longlinefisherieshave increaseddramaticallyoverthepastseveralyears. Species
targetedin thesefisheriesincludetuna,shark,andswordfish. Witzell (1987) estimatedthat330 turtles
were incidentallycapturedin theGulf ofMexico andAtlantic by theJapanesetunalonglinefleet during
1978-1981.Dueto increasedeffort andexpansionoflonglinefisheriesin recentyears,it is believedthat
longlinefisheriesmaybe exertingamajor negativeimpacton marineturtle recoveryfI’. Henwood,pers.
comm.).

Trap Fisheries: Trapsare commonlyusedin thecaptureof crabs,lobster,andreeffish. Trapsvary
in sizeand configurationbut all are attachedto a surfacefloat by meansof a line leadingto the trap.
Turtles canbecomeentangledin trap lines below thesurfaceof thewater andsubsequentlydrown. In
other instances,strandedturtles havebeenrecoveredentangledin trap line with the trap in tow. The
impactofthis gearon greenturtle populationshasnotbeenquantified.

Boat Collisions: Propellerand collision injuries to marine turtles from boats and ships are not
uncommon. In 1986, 1987,and 1988, respectively5.8 percent(111), 7.3 percent(175),and9.0percent
(179)of all strandedturtles reportedin theUnitedStatesGulf of Mexico andAtlantic weredocumented
ashavingsustainedsometypeofpropelleror collision injuries, althoughit is unknownwhat percentage
oftheseinjurieswerepost-mortemversusante-mortem(SchroederandWarner,1988;TeasandMartinez,
1989). Thesetypesofinjuries arerecordedathigherfrequenciesin areaswhererecreationalboatingand
vesseltraffic is intense,suchassouthFlorida, theFloridaKeysandUnitedStatesVirgin Islands.

PowerPlantEntrapment:Theentrainmentandentrapmentofturtles in saltwatercooling intakesystems
of coastal power plants has been documentedin New Jersey,North Carolina, Florida, and Texas
(RoithmayrandHenwood,1982;Ernestetal; 1989; 5. Manzella,pers.comm; T. Henson,pers.comm.;
R. Schoelkopf,pers.comm.). Averageannualincidentalcaptureratesfor mostcoastalplantsfrom which
captureshavebeenreportedamount to severalturtles per plant per year. Onenotableexceptionis the
St. Lucie nuclearpower plant located on HutchinsonIsland, Florida. During a 13-year period of
operation(March 1976 - December1988),1,929turtlesofall specieshavebeenremovedfrom the intake
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canal. Themortality rate is approximately7.0 percent(Applied Biology, Inc., unpubl. data). Most
captureshavebeenloggerheads,thoughgreenturtles arenotuncommon.

Underwater Explosions: Theuseofunderwaterexplosivesfor theremovalof abandonedoil platforms,
military activities, and oil explorationcan injure or kill turtles and may destroy or degradehabitat.
During a 3-yearperiod (1986-1988)observersreportedoneinjured(or dead)turtle during the removal
of 103 offshoreoil structuresin theGulfofMexico. Of eight turtles deliberatelyexposedto underwater
explosionsat distancesvaryingbetween229m and915 m from thedetonationsite, five wererendered
unconscious(Klima et al; 1989).

OffshoreArtificial Lighting: The effectsof offshorelighted structureson theorientationofhatchling
turtles is not completelyunderstood. Theselights may attracthatchlingsand interferewith proper
offshoreorientation,and may makethemmoresusceptibleto predation(deSilva, 1982).

Entanglement:Turtlesare affectedto an unknownbutpotentiallysignificant degreeby entanglement
in persistentmarinedebris, includingdiscardedor lost fishing gear(Balazs,1985). Greenturtles have
beenfoundentangledin a wide variety of materialsincluding steelandmonofilamentline, syntheticand
naturalrope,plasticonionsacksanddiscardedplasticnettingmaterials(Balazs,1985;PlotkinandAmos,
1988). Monofilamentline appearsto be theprincipal sourceof entanglementfor greenturtles in U.S.
waters. Recordsfrom Florida and the United StatesVirgin Islands indicatethat some entanglement
results from netting andmonofilamentline which hasaccumulatedon both artificial andnatural reefs.
Theseareasare often heavily fished, resulting in snaggingof hooks and discardingof lines. Turtles
foraging and/or restingin theseareascanbecomeentangledand drown (FDNR, unpubl. data). The
alignmentof persistentmarine debrisalongconvergences,rips, anddriftlines and theconcentrationof
young sea turtles along thesefronts increasesthe likelihood of entanglementat this life history stage
(Carr, 1987).

Ingestionof MarineDebris: Marine turtles havebeenfound to ingesta wide variety ofabiotic debris
items suchas plastic bags,raw plastic pellets, plastic and styrofoampieces,tar balls and balloons.
Effectsof debrisingestioncanincludedirect obstructionof thegut, absorptionof toxic byproductsand
reducedabsorptionof nutrientsacrossthegutwall (Balazs,1985). Studiesconductedby Lutz (in press)
revealedthatbothloggerheadandgreenturtles activelyingestedsmallpiecesoflatexandplasticsheeting.
Physiologicaldataindicatedapossibleinterferencein energy metabolismor gut function, evenat low
levelsof ingestion. Persistenceof thematerial in thegut lastedfrom a few daysto 4 months(Lutz, in
press). Of particularconcernis the co-occurrenceofpersistentmarinedebrisand theearlylife history
pelagicstagesof greenturtles alongconvergences.Youngturtles aredependentuponthesedriftlines for
their food supply, and hencethe likelihood of debris ingestion is increased(Carr, 1987). While
quantitativedataon populationeffectsareundetermined,the impactsof debrisingestionareconsidered
serious.

Poaching: Illegal directedharvestingofjuvenile andadultgreenturtles in thewatersof thecontinental
UnitedStatesandU.S. Caribbeanis notuncommon,but no estimatesofthe level of takeexist. During
theperiod 1983-1989,theFloridaMarinePatrolmadethreearrestsfor illegal possessionof wholeturtles
and25 arrestsfor illegal possessionofturtlepartswithin Florida(figuresarenotapportionedby species).
Illegal takeof greenturtles in theUnitedStatesCaribbean,particularly in PuertoRicanwaters,is likely
the mostsignificantproblem.
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Predation: Predationof hatchlingandveryyoung turtles is assumedto be significantandpredationof
subadultthrough adult stageturtles is assumedless common, but valid estimatesof mortality dueto
predationat variouslife history stagesare extremelydifficult, if not impossible,to obtain andhavenot
beendetermined.Hatchlingsenteringthesurfzoneandpelagicstagehatchlingsmay bepreyeduponby
a wide variety of fish speciesand to a lesserextent, marine birds. Stancyk (1982) in an extensive
literaturereviewreportedpredatorsof juvenileand adult turtles to includeat leastsix speciesof sharks,
killer whales,bass,andgrouper. Tiger sharksappearto be theprincipalpredatorof subadultandadult
turtles. While strandedturtles may exhibit shark inflicted injuries, caution must be exercised in
attributinga causeof deathasthesewoundscanbe inflicted post-mortem.

Diseasesand Parasites: Thereis little informationavailableto assessthe comprehensiveeffects of
diseaseand/or parasiteson wild populationsofgreen turtles. Thevastmajorityofdiseasesandconditions
which havebeenidentifiedor diagnosedin seaturtles aredescribedfrom captivestock, eitherturtles in
experimentalheadstartprogramsor mariculturefacilities (Wolke, 1989). Onenotableexceptionis the
occurrence of fibropapillomas on green turtles, first described by Smith and Coates (1938).
Fibropapillomasare now common on immaturegreen turtles in the central Indian River systemof
Florida, FloridaBay, and in the Florida Keys (Ehrhartetal., 1986; Witheringtonand Ehrhart, 1987;
Schroeder,1987a). In thecentral IndianRiver lagoon,approximatelyhalfof all greenturtles captured
havebeenfoundto bearpapillomasofvaryingdegree(Ehrhartetal., 1986). Recentreportsfrom Puerto
Rico and theUnited StatesVirgin Islandsindicatea very low occurrenceof fibropapillomason green
turtles collectedin theseareas(R. Boulon andJ. Collazo, pers. comm.). Fibropapillomasare also
commonly found on Hawaiiangreen turtles. Thesetumor like growths can resultin reducedvision,
disorientation,blindness,physicalobstructionto normal swimming and feeding, an apparentincreased
susceptibility to parasitismby marine leeches, and an increasedsusceptibility to entanglementin
monofilamentfishing line (Balazs,1986). Blood countsandserumprofilesofgreenturtlesinflicted with
fibropapillomasindicatemarkeddebilitation(Jacobson,1987).

Conservation Accomplishments - NestingEnvironment

Managementto mitigatetheeffectsofnaturallyoccurringeventssuchaserosionandvegetation,and
a variety of man-inducedfactorsmentionedin theprevioussection,usuallyconsistsof relocatingnests
to higher sites on the dune, or into a hatchery. This was oncea common practicethroughoutthe
southeastregion. More recentlytheemphasisofmanagementis to befar lessmanipulativewith thenests
andhatchlings. Table 1 containsa listing of mostof themajorFederal,Stateandprivatenestprotection
projectsinvolving greenturtles alongthesoutheastcoast.
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Table 1. Major greenturtlenestsurvey/protectionprojectsin Florida (1985- 90)

Project Beachlength (kin) Numberof nests/year tConservationmeasure(s)

CanaveralNationalSeashore 37.0 22-181 S/NS

Merritt IslandNWR 9.6 13-55 S/PR

CapeCanaveralAir ForceStation 21.0 6-24 S/PR

PatrickAir ForceBase 7.0 0-16 S

MelbourneBeach 21.0 66-477 S/PR

SebastianInlet StateRecreationArea 4.8 7-56 S/PR

HutchinsonIsland 36.5 45-132 5

St. Lucie Inlet StatePark 3.8 7-17 S/PR

HobeSoundNWR 5.7 3-30 S/PR

Town of JupiterIsland 12.1 45-228 5

J.D. MacArthur StatePark 2.9 9-65 S/PR

City of Boca Raton 5.6 2-43 S/NS/NR

BrowardCountyBeaches 39.0 4-106 S/NR

DadeCountyBeaches 22.5 3-11 S/NR

* S=Survey
NS= NestScreening
PR=PredatorRemoval
NR=NestRelocation
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Perhapsthe most frustrating habitat protection effort is trying to minimize or eliminate the
constructionof seawalls,rock revetments,groins,sandbagsand improperlyplaceddrift or sandfences.
StateandFederallawsdesignedto protectthebeachanddunehabitatare: CoastalBarrierResourcesAct
of 1982(Federal),and CoastalZoneProtectionAct of 1985 (Florida). Thesehavehadvaryingdegrees
of successat maintainingsuitablenestingsitesfor seaturtles. The Governorand Cabinetof theStateof
Floridaapproveda BeachArmoringPolicyonDecember18, 1990. This policy prohibitsarmoringalong
a 20-mile stretchof high density nestingbeachbetweenMelbourneBeachand WabassoBeachand
restrictsarmoringelsewhereto structuresthreatenedby 5-year returnintervalstormevents.

Beachnourishmentis a better alternativefor seaturtles than seawallsand jetties. When beach
nourishmentwasdonemostly in thesummer,however,all nestshadto be movedfrom thebeachprior
to nourishment. Now FWS and StateDNR reviewbeachnourishmentprojectsin an effort to exclude
nourishmentduring the nesting and hatching seasonon important nestingbeaches. Beacheswhere
compactionafternourishmentis a problemareplowed to a depthof 3-feetto softenthesandso that it
is useablefor nestingturtles (NelsonandDickerson, 1987). Progressis beingmadein the regiontoward
bettertiming ofprojectsand sandquality.

Progressis alsobeingmadeby manycountiesand townsto preventdisorientationandmisorientation
of hatchlings(Ernestet al., 1987; Shoupand Wolf, 1987). In Florida, lighting ordinanceshavebeen
passed in Nassau, Flagler, Volusia, Brevard, Indian River, St. Lucie, Martin, Palm Beach,
Broward,Collier,Lee, CharlotteandSarasotaCounties. The UnitedStatesAir Forcehasdevelopedand
is implementinglighting plans for launchcomplexesand other facilities at CapeCanaveralAir Force
Station,Florida, and hasestablishedexteriorlighting policy for all newconstructionon thebase.

Becauseofmoreattentionto thestatusofseaturtles,humantakeis not theproblemit oncewason
UnitedStatesbeaches,althoughthis is still amajorproblemin othercountries.The isolatedcasesofnest
poachingreceiveimmediateattentionfrom FWSlaw enforcementandstateconservationofficers.

In additionto implementingmanagementon nestingbeaches,therehasbeenextensiveresearchinto
theeffectsofthismanagementon seaturtlepopulations.Specifically,themost importantaspectin recent
years is the effect of incubationtemperatureon thesex ratio of hatchlingsrearedin styrofoamboxes
(YntemaandMrosovsky, 1980;Morrealeetal., 1982;StandoraandSpotila, 1985). Useof theseboxes
hasbeendiscontinuedasa standardpractice.

The statusof greenturtles is beingdeterminedby monitoring thevariouslife stageson thebeachto
evaluatecurrentandpastmanagementpractices.This is beingdoneby countinghowmanynestsarelaid,
howmanyofthesesuccessfullyhatch,and theproductionofhatchlingsreachingtheocean. Standardized
groundsurveyson index beachesareunderwaythroughoutFlorida by the FWS, Stateagenciesandby
privategroupsand universities. Index beachesinclude 90 percentof the nesting activity in Florida.
Becauseof slow growth rates and subsequentdelayedsexualmaturity, all monitoring will needto be
conductedover a long periodof time to establishpopulationtrends.

Conservation Accomplishments - Marine Environment

Managingseaturtles in thewaterlagsbehindeffortsonthebeachdueto limited accessto turtles,lack
of informationon habitatusageby different ageclassesand cost. Therefore,most efforts to preserve
marineand estuarmnehabitatsareregulatoryin nature.
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The USCGhascontingencyplansfor thecontainment,recoveryand minimizationof damagefrom
spillagesofoil andhazardoussubstances,aswell as majordisasters(J. Schmidtman,pers.comm.) But
trying to prevent bilge pumping, industrial dischargesand chemical and oil spills in the marine
environmentis a verydifficult problem.

In 1978, NMFS implementeda geardevelopmentprogramwhich would preventthedrowning of
turtles in shrimp trawls. The first device was largemeshwebbingacrossthe mouth of the netwhich
proved to be ineffective. Subsequently,a cage-likedesigninstalledwithin the trawl, called a turtle
excluderdevicefl’ED) wasdeveloped.Concurrentwith thegovernment’saction,newdesignswerebuilt
by individualshrimpers. Six typesofTEDshavebeentestedandapproved. Lackofwidespreaduseof
thesedeviceson avoluntarybasisresultedin regulationsrequiringtheiruse. Thefinal regulationswere
publishedin June1987. After legal, congressionalandadministrativedelays,the regulationswent into
effect in September1989. SouthCarolinapromulgatedstateregulationsrequiringTEDsin statewaters
in June1988. Florida implementedemergencyStateregulationsin February1989,afterunprecedented
numbersofstrandingsthepreviousfall. Floridaalso implementedpermanentyearroundregulationsin
June1990. The Stateof GeorgiadevelopedTED regulationswhich went into effect in November1990.

AnnexV of the InternationalConventionfor Preventionof Pollutionfrom Shipswas ratifiedby the
UnitedStateson December31, 1987 (also knownasMARPOL). The CoastGuardpublishedan interim
rule in theFederalResisterMay 30, 1989, implementingprovisionsof AnnexV. This rule will reduce
the amountof plastics, including syntheticfishing nets, andother ship-generatedgarbageintentionally
dischargedinto themarineenvironment.Therule alsorequiresportsor terminals,includingrecreational
boatingfacilities,commercialfishing facilities andmineralandoil shorebases,to ensuretheavailability
of facilities to receiveship-generatedgarbage.

In consultationwith theCOE, FDNR andthe NMFS, modificationsofdragheadsarebeingtestedto
minimize turtlemortality from dredges.Eachdredgingprojectundergoesa Section7 consultation,and
mostdredgesare requiredto haveobserversonboard. The timing of the projectsis also designedto
avoid asmanyturtle encountersas possible.

Researchinto different waysofkeepingturtles from enteringtheintakepipesatpowerplantsproved
unsuccessful. Turtles that are entrappedat the St. Lucie, Florida, plant are captured,taggedand
released.

Netting studies in theIndian River and Mosquito Lagoon,Florida, are providing informationon
habitatuseby juvenilegreenturtles (Ebrhart,pers.comm.). Distribution, sizeand speciescomposition
is being determinedin the inshorewatersof North Carolina (Epperlyand Veishlow, 1989). Similar
studiesare also underwayin the United StatesVirgin Islandsand Culebra,PuertoRico (Boulon and
Frazer,1990; Collazoet al., in prep.).

Becauseof turbid watersnearshore,assessingturtlestocksby pelagicaerialsurveyis probablynot
feasible. Informationon thedistributionofseaturtles overthecontinentalshelfhasuntil recentlybeen
from casualobservationsand mostwere anecdotal. Since1978, four pelagicsurveysin thesoutheast
regionshavebeencompletedduring which seaturtles werecounted(Fritts et al; 1983; Thompsonand
Shoop,1984; Lohoefeneretal., 1988). Theseflights haveprovidedinformationon thegeographicand
seasonaldistributionof seaturtles.
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Informationfrom vesselsis largely opportunistic. It wasthrough incidentalcapturethat the winter
hibernaculumfor seaturtles in theCanaveralship channelwas discovered(OgrenandMcVea, 1982).
NMFSis alsoconductinginterviewsandnettingsurveysin theGulfofMexico (L. Ogren,pers.comm.).

Catchper unit effort (CPUE)andratesofmortality providea reasonableestimateof thenumberof
capturesand fatalitieswhenusedalongwith fishing effort statistics. Thesedataprovideinformationon
seasonalabundanceanddistributionover wide geographicareas(Henwood,1987;HenwoodandStuntz,
1987).

A regional,datacollectioneffort wasbegunin 1980to monitormortality. Thisvoluntary network
from Maine to Texasis coordinatedby theNMFS andservesto documentthegeographicand seasonal
distribution of seaturtle mortality (Schroeder,1987a,b). Since 1987, four index zoneshavebeen
systematicallysurveyed. It is clearthatstrandingsrepresentanabsoluteminimum mortality. However,
they can be usedas an annualindex to mortality and are an indication of the sizeand distributionof
turtles being killed. They can also provide valuablebiological information on food habits, sexual
conditionandsexratios.

Accomplishments- Information and Education

Oneof the easiestways to implementgood managementis to inform and educatethe public.
Personnelconductingturtleprojectsoften advisetouristson whatthey can do to minimize disturbance
to nestingturtles,protectnestsand rescuedisorientedhatchlings. Likewise, Stateand Federalparks
which conductbeachwalksprovideinformationto visitors. FDNRhasdevelopedguidelinesfor organized
beachwalksin orderto minimize anydisturbanceto nestingturtles while still allowing themto beviewed
by thepublic. Somebeacheshavebeenpostedwith signsinforming peopleof the lawsprotectingsea
turtles andproviding eithera local or a hotlinenumberto reportviolations.

PrivateconservationorganizationssuchastheCenterfor MarineConservation,Greenpeace,National
AudubonSociety,andFederalandStateagencieshaveproducedanddistributedavariety ofaudio-visual
aids and printedmaterial aboutseaturtles. Theseinclude: thebrochure“Attention BeachUsers,” a
booklet (Raymond, 1984a)on thevarioustypesof light fixtures and waysof screeninglights to lessen
their effects on hatchlings, “Lights Out” bumperstickers and decals,a coloring book, video tapes,
slide/tapeprograms,full color identificationpostersof theeight speciesof seaturtles, and a hawksbill
poster.FloridaPowerandLight Companyalsohasproduceda bumperstickerandabooklet(Van Meter,
1990)with generalinformationon seaturtles.

Recentreviewsof seaturtle conservationefforts in the southeasternUnited Statesappearin Hopkins-
Murphy (1988) andPossardt(1991).

15



PART II. RECOVERY

A. RecoveryObjectives

The United Statespopulationof greenturtles canbe consideredfor delistingif, over aperiod of 25

years,the following conditionsaremet:

1. Thelevel of nestingin Floridahasincreasedto an averageof 5,000 nestsper yearfor at least

6 years. Nestingdatamustbe basedon standardizedsurveys.

2. At least25 percent(105 kin) of all availablenestingbeaches(420kin) is in public ownershipand

encompassesat least50 percentof thenestingactivity.

3. A reductionin stageclassmortality is reflectedin higher countsof individualson foraging

grounds.

4. All priority onetaskshavebeensuccessfullyimplemented.

B. StepdownOutline andNarrative

1. Protectandmanagehabitats.

11. Protectand managenestinghabitat.

Coastaldevelopmenthasalreadydestroyedor degradedmanymiles ofnestinghabitatin
the southeast. Although nesting occurs on over 500 km of beaches,development
pressuresare so great, cumulative impacts will result in increaseddegradationor
destructionofnestinghabitatandeventuallyleadto a significantpopulationdeclineif not
effectively combated.

111. Ensure beach nourishment projects are compatible with maintaining good
quality nestinghabitat. (also see215)

Beachnourishmentcanimprovenestinghabitatin areasof severeerosionand is
a preferredalternativeto beacharmoring. The quality of material shouldbe
similar to that on local naturalbeaches.
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1111. Implement and evaluatetilling as a meansof softening compacted
beaches.

Poor quality material deposited on nesting beachescan result in
compactedbeaches. This can result in increasednumbers of false
crawlsandaberrantnests,increaseddiggingtimes for nestingfemales
and in somecasesbrokeneggsfrom clutchesdepositedin too shallow
an egg chamber. Where beach compactionexceedslocal natural
conditions,tilling to a depthof 77-92 cm should be usedto soften
beaches.The effectivenessof tilling in softeningbeachesshouldalso
be fully evaluatedby the Corpsof Engineers(COE) to determinethe
persistenceof beachsoftening, frequencyof tilling required,and the
bestmechanicalmethodfor beachsoftening.

1112. Evaluate the relationship of sand characteristics (including
aragonite)and hatch success,hatchlingsex ratios, and nesting
behavior.

Gasdiffusion and compactioncould be affectedby sandgrainshape,
size and compactionand alter hatchsuccess. Sandcolor influences
temperatureandcanaffect hatchlingsexdetermination. The effect of
importing non-native materials such as aragonite to United States
beachesfor beachnourishmentaddsadditionalunknownswhich could
conceivably affect hatchlings and should be discourageduntil fully
evaluated.

1113. Reestablishdunes and native vegetation.

Dune restoration and revegetationwith native plants should be a
requiredcomponentof all renourishmentprojects. This will enhance
beach stability and nesting habitat and require less frequent
renourishmentactivities.

1114. Evaluatesandtransfersystemsasalternativeto beachnourishment.

Sandtransfersystemscan diminish the necessityfor frequentbeach
renourishmentand therebyreducedisruptionof nestingactivities and
eliminatesandcompaction. The constructionand operationof these
systemsmustbe carefullyevaluatedby the COE to ensureimportant
nearshorehabitatsarenotdegradedor seaturtles injuredor destroyed.

112. Preventdegradation of nestinghabitat from seawalls,revetments,sand bags,
sand fences,or other erosion control measures.

Seawalls, revetmentsand sand bags have already destroyed or degraded
approximately240km of nestinghabitatalongFlorida’s coast. Beacharmoring
still occurs,however,either illegally or whenspecificcriteriaaremetunderthe
December18, 1990, BeachArmoring Policy. The filling and burial of long
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plasticbagsto protectcoastalpropertyis a commonpracticein Floridaandhas
occurredin other states. Theseburied bagsare hard and exacerbateerosion
whenuncoveredby stormeventsandpreventnestingwhenuncoveredor buried
too closeto thesandsurface.

1121. Evaluate current laws on beach armoring and strengthen if
necessary.

State regulationsprohibiting or discouragingsomeforms of beach
armoring now exist in Florida, Georgia,South Carolina and North
Carolina. FDNR should review currentStateregulationsrelatedto
beachconstructionandensureseawalls,revetments,sandbagsandother
armoringmeasurescontributingto thedegradationofnestinghabitatare
prohibited.

1122. Ensurelawsregulating coastalconstructionand beacharmoring are
enforced.

Illegal beacharmoring occurs and, all too frequently, no effective
action is takenby enforcementagenciesto ensurethe perpetrator
removesthe material andrestoresthehabitat.Illegal beacharmoring
can cumulatively cause significant degradationof nesting habitat.
FDNRmustfrequentlymonitorbeachesandmaintainstrict enforcement
whenviolationsareobserved.

1123. Ensure failed erosion control structures are removed.

Failed erosion control structuressuch as uncoveredplastic bagsor
tubes and fragmentedconcreteor woodenstructuresdegradenesting
habitat and deter nesting activities. FDNR should ensure failed
structuresareremovedfrom nestingbeaches.

1124. Developstandard requirements for sand fenceconstruction.

Sandfencescan effectively build dune systemsand improve nesting
habitat; however, improperly designedsandfences can trap nesting
femalesandhatchlingsandpreventaccessto suitablenesting. FDNR
shoulddevelopandevaluatesandfencingdesignsandestablishstandard
requirementsfor sandfenceconstruction.

113. Acquire or otherwiseensurethe long-term protection ofkey nestingbeaches.

1131. Acquire in fee title all undeveloped nesting beaches between
Melbourne Beach and WabassoBeach, Florida.

Approximately 30-35 percent of all green turtle nesting in the
southeasternUnitedStatesoccursalongthis 33 km stretchof nesting
beach. Developmentandpublic usethreatenthe habitatand nesting
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activities. The FWS and FDNR should acquire a buffer strip in fee
title that atleastextendsfrom meanhighwater westto highwayAlA
to ensurelong-termprotectionof this nestinghabitat. Conservation
easementsshouldbe acquiredon developedpropertieswherefee title
acquisitionis not possible.

1132. Evaluate the statusofthe important nestingbeacheson Hutchinson
Island, Florida, and developa plan for long-term protection.

Approximately 10 percentof greenturtle nesting in the southeastern
United Statesoccursalong this 33 km long beach. Developmentis
degrading nesting habitat and public use is causing significant
disturbanceto nestingactivities. FDNR andFWS shouldevaluatethe
threatsand takeappropriatemeasuresincluding acquisitionto ensure
long-termprotection.

114. Removeexotic vegetationand preventspreadto nestingbeaches.

Australianpine treesCasuarinaspp. shadenestsandcanalternatural hatchling
sex ratios. Australianpines also aggressivelyreplacenative dune and beach
vegetationthroughshadingandchemical inhibition andconsequentlyexacerbate
erosionand loss of nestinghabitat. Erosioncantopple treesand leaveexposed
rootswhich canentrapnestingfemales.

Removalof exoticssuchas is ongoingat HobeSoundNWR, Florida, and
St. Lucie Inlet StatePark,Florida, shouldcontinue. FDNR and FWS should
identify other importantnestingbeacheswhere exotic vegetationis degrading
nestinghabitatandwork with responsiblepartiesto restorenaturalvegetation.

12. Protect marine habitat.

Available seaturtle habitathas beensignificantly reducedover the pastcentury. Among the
factorscontributingto this lossofhabitatarecoastaldevelopmentand industrialization,increased
commercial and recreationalvessel activities, river and estuarmnepollution, channelization,
offshoreoil andgasdevelopment,andcommercialfishing activities. If presenttrendscontinue,
thecumulativelossof suitablehabitatcould reducethe likelihood of recoveryof thespecies.

121. Identify importanthabitat.

Greenturtles areomnivorousforagersduring earlylife stages,shiftingto herbivoryfor
the remainderof their subadultand adult lives. Theyoccur mostcommonlyon feeding
pasturesofseagrassesand/oralgae,but smallgreenscanbe foundovercoralreefs,worm
reefsandrocky bottom. Small greensandbreeding/nestingadultsareoccasionallytaken
by trawlerson shrimpinggroundsandby dredgesin navigationchannels.To effectively
protect the species,researchis neededto documenthabitat requirementsof specific
age/size/sexclasses.NMFS, MMS, COE andappropriateStateagenciesshouldfundthe
necessarystudies.
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122. Prevent degradation and improve water quality of important turtle habitat.

Coastal developmentand associatedchangesin land utilization have led to severe
degradationofhabitatthroughcontaminationand/orlossof foodsourcesin estuarineand
marinewaters. Declinesin water quality resulting from industrial pollution, channel
dredgingand maintenance,harboractivities, farm runoff, sewagedisposal,etc.,have
renderedlargewater bodiesmarginally habitable. The EPA and stateenvironmental
regulatory agenciesmust ensurethat establishedminimum water quality standardsare
enforced. Land utilization decisionsand associatedconstructionprojectsshould be
carefullyconsideredby local governments,States,CZM, NMFS,FWS, EPA, COE and
other regulatoryandpermittingagencies.

123. Prevent destruction of habitat from fishing gearsand vesselanchoring.

Bottomtendingfishinggearscanbe destructiveto a widevariety ofhabitats. Coral reefs
areparticularlyvulnerableto destructionfrom roller rig trawlinggearbecausecoralsmay
be crushedby theweightofrollers and trawls. Seagrass,sponge,andotherlive bottom
habitatscan alsobe scouredby trawling gear. Anchoringvesselsin sensitivehabitats
may alsobe destructive.NMFS and appropriateStateresourceagenciesshouldevaluate
thepotential loss of habitatfrom theseactivitiesand takeappropriateactionsto ensure
long-term protectionof reefsandother importanthabitats.

124. Preventdestructionof marinehabitatfrom oil andgasactivities.

Oil and gas activities may negatively impact sea turtle habitat during exploration,
development,productionandabandonmentphases.Ofparticularconcernareimpactsof
oil spills, drilling mud disposal,disposal of other toxic materials,pipeline networks
associatedwith oil andgasfields, onshoreproductionfacilities, increasedvesseltraffic,
domesticgarbagedisposalandexplosiveremovalofobsoleteplatforms. MMS, COEand
the oil and gasindustryshouldtakeappropriateactionsto ensurethatknownsourcesof
pollution and toxic wastedisposalareeliminated. Additional precautionsareneededto
preventoil spills. A responseteamto dealwith spills shouldbe established.

125. Preventdestructionof habitatfrom dredgingactivities.

Channel dredging projects may have greater impacts on habitat than the obvious
mechanicaldestructionof the channelbottom. Channelizationcanalter naturalcurrent
patternsanddisruptsedimenttransportation,andsuspendedmaterialsfromdredgingmay
severely damageadjacentcorals and seagrasses.Additionally, disposalof dredged
materialsin offshoredisposalsitesusually smothersexisting flora and fauna. The COE
andEPA shouldcontinueto carefullyconsiderthe environmentalconsequencesbefore
permitting any newchanneldredgingprojectsordesignatingnewoffshoredisposalsites.

126. Restore important foraging habitats.

Loss of greenturtle foraginghabitathasbecomea majorproblemin theUnited States
Virgin Islandsand in many other United Stateswaters. Seagrassbedsare relatively
fragile habitatsrequiring low energy and low turbidity waters. Unfortunately, these
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water characteristicsmake them sensitiveto development. The cumulative loss of
seagrassbedsin UnitedStateswatersis staggering,and thesetrendsmustbe reversedif
we hopeto maintainviablegreenturtle populations. NMFS, FWS and Stateagencies
musttakeactionto limit furtherdevelopmentin areaswith seagrassbeds,andadditional
stepsshouldbe takento restoreseagrassesto areasofhistorical abundance.

2. Protect and managepopulation.

21. Protect and managepopulations on nestingbeaches.

Predators,poaching,tidal inundation,artificial lighting andhumanactivitieson nestingbeaches
diminish reproductivesuccess.Monitoring of nestingactivities is necessaryto implementand
evaluateappropriatenestprotectionmeasuresanddeterminetrendsin the nestingpopulation.

211. Monitor trendsin nestingactivity by meansof standardizedsurveys.

Nestingsurveysareundertakenon themajority of nestingbeaches. However,
prior to the implementationof standardizedsurveyson index beachesin 1989,
beach coveragefrom year to year varied as did the frequencyof surveys,
experienceand training of surveyors,and datareporting. Consequently,no
regionwidedeterminationof nesting populationtrendswas possiblewith any
degreeof certainty.

EWS and FDNR should continueto refine standardizednestsurvey criteria,
identify additional index surveybeachesto be monitored, continueto conduct
trainingworkshopsfor surveyors,andcontinueappropriategroundsurveys.This
is essentialto gathera long-term databaseon nesting activities which can be
usedas anindexofnestingpopulationtrendsthroughoutthenestingrangeofthe
species.

212. Evaluatenestsuccessand implementappropriatenestprotectionmeasures.

Nestandhatchingsuccessonbeachesoccurringon StateorFederallandsandall
otherimportantnestingbeachesshouldbeevaluated.Appropriatenestprotection
measuresshould be implemented by FWS, FDNR and appropriatelocal
governmentsororganizationsto ensuregreaterthan60 percenthatchrate. In all
casestheleastmanipulativemethodshouldbe employedto avoidinterferingwith
knownor unknownnaturalbiologicalprocesses.Artificial incubationshouldbe
avoided. Nestprotectionmeasuresshouldalways enablehatchlingreleasethe
samenight of hatching. Until recoveryis ensured,however, projectson all
Federaland State lands and key nesting beachessuch as HutchinsonIsland,
JupiterIsland, JunoBeach,and MelbourneBeach,Florida, should strive for a
higherrateof hatchingsuccess.
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213. Determine influence of factors such as tidal inundation and foot traffic on
hatching success.

Tidal inundationcandiminish hatchsuccessdependingon frequency,duration,
and developmentalstageof embryos. Many nests are relocateddue to the
perceivedthreat from tides. The extent to which eggs can tolerate tidal
inundationneedsto be quantifiedto enabledevelopmentof guidelines for nest
relocationrelativeto tidal threats. The effect offoot traffic on hatchingsuccess
is unknownalthoughmanybeacheswith significantnestingalsohavehighpublic
use. FWS should support researchand, in conjunctionwith FDNR, develop
recommendationsfor nest protection from tidal threat and foot traffic, if
appropriate.

214. Reduceeffectsof artificial lighting on hatchlingsand nestingfemales.

Hatchlingsorientprimarily to theblue-greenwavelengthsto find theoceanand
consequentlymanyartificial lights disorientandmisorienthatchlings,indirectly
leading to high hatchling mortality. Recent studieshavedemonstratedthat
artificial lights alsosignificantly deternestingactivities.

2141. Determine hatchling orientation mechanisms in the marine
environmentand assessdispersalpatternsfrom natural (dark)
beachesand beacheswith high levelsof artificial lighting.

While phototropic orientation is the primary hatchling sea finding
mechanism,orientationmechanismsin the marine environmentneed
furtherclarification. If light is theprimarydeterminant,lighting from
coastaldevelopmentcould be altering hatchIngdispersalpatternson
some nesting beachesand lowering survivorship. This could be
significant in areassuchas CapeCanaveralwhere lighting from the
KennedySpaceCenter,CanaveralAir ForceStation, Port Canaveral,
and Cocoa Beachcontributeto a significant backgroundglow. The
USAF, KSC andPort Canaveralshouldsupportstudiesto evaluatethe
impact of lighting on Cape Canaveral hatchling dispersal and
survivorship. Other important nesting beacheswhich may be
influencedby coastallighting shouldbe evaluatedby appropriatestate
resourceagenciesandcoastalcommunities.

2142. Implement andenforcelighting ordinances.

Where lighting ordinanceshave been adoptedand enforcedsuchas
Brevard County, Florida, hatchlingdisorientationand misorientation
havebeendrasticallyreduced. All coastalcountiesand communities
with nestingbeachesshouldadoptordinancesMay through October.
Many incorporatedcommunities within Palm Beach and Broward
Counties are particularly problematic becauseof the high density
nestingbeachesand the lackof effectivelighting regulations.
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2143. Evaluateextentofhatchling disorientation on all important regional
nestingbeaches.

FWS,appropriatestateresourceagencies,and countiesshouldevaluate
hatchling disorientationproblems on all important regional nesting
beaches. Many lighting ordinancerequirements do not become
effective until 11 p.m., whereas over 30 percent of hatchling
emergenceoccursprior to this time. FWS, stateresourceagencies,
and county governmentsshould also support researchto gather
additional quantitativedataon hatchlingemergencetimes and nesting
times on representativebeachesto support the most effective time
requirementsfor lighting ordinances.

2144. Evaluate need for Federallighting regulations.

Where local lighting ordinanceshavenot been implementedor are
ineffective, Federalregulationsshouldbe promulgatedunderauthority
of EndangeredSpeciesAct on importantnestingbeaches.

2145. Develop lighting plans at Kennedy SpaceCenter, Port Canaveral,
Cape Canaveral Air Force Station and Patrick Air Force Base,
florida.

Launchandsupportfacilities at Canaveraland lighting atPatrickAFB
are responsiblefor hatchling disorientation and misorientationon
Merritt IslandNationalWildlife RefugeandAir Forcebeaches.Lights
from the KSC and USAF facilities may be altering natural hatchling
dispersalfrom CapeCanaveral. The KSC, USAF, and Port should
develop light managementplans to reduceand eliminate hatchling
disorientationandmisorientation.

2146. Prosecute individuals or entities responsible for hatchling
disorientation or misorientation under the EndangeredSpeciesAct
or appropriate Statelaws.

Hatchling disorientationand misorientationfrom artificial lights can
causehigh mortality andbethemajorsourceofhatchlingmortality on
some nesting beachesif not controlled. Law enforcementefforts
shouldbefocusedwherelightingordinancesarenotbeingimplemented
or enforcedon majornestingbeachesand whereflagrantand repeated
violationsarenot addressed.

215. Ensure beachnourishment and coastalconstruction activities are planned to
avoid disruption of nestingand hatching activities.

Theseactivities can causesignificantdisruptionof nestingactivitiesduring the
nestingseasonwhenviewedcumulativelyoverthenestingrange. Nestrelocation
caninvolve manipulationof largenumbersof nestswhich canresultin lowered
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hatchsuccessandalteredhatchlingsex ratiosandthereforeis not an acceptable
alternativeto alteringthe timing of projects. The COE, FWS, and appropriate
Stateagenciesshould ensurebeachnourishmentand other beachconstruction
activities are not permittedduring the nesting seasonon local or regionally
importantnestingbeaches.

216. Ensure law enforcement activities eliminate poaching and harassment.

Poachingcanbe a potentiallysignificantcauseof nestloss. FWS shouldwork
closely with FDNR to identify problem areas and focus intensive law
enforcementefforts to eliminateanddeterpoachingactivities.

217. Determinenaturalhatchlingsexratios.

It is well documentedthat incubationtemperaturedetermineshatchlingsex. Sex
ratios of hatchlingson natural beachesthroughoutthenestingrangeshouldbe
determinedover several years in order to evaluatenest relocationprograms
which could be altering natural sex ratios. FWS and FDNR should support
necessaryresearchandevaluateall nestrelocationprojectsto ensurenaturalsex
ratios are not altered. Researchshould include establishmentof temperature
transectson the key nesting beaches. To accomplishthis, a protocol for
standardizedtemperaturemonitoring shouldbe developedby FWS andFDNR.

22. Protectandmanagepopulationsin themarineenvironment.

Managementand protectionof seaturtles in the marineenvironmentis a difficult task. The
foremostproblemin managementand conservationof seaturtles is the lack of basicbiological
information. To adequatelyprotectand enhancesurvivalof seaturtles, we must know where
they occur, in what numbers,at what times, and what factors contributeto mortality. As
sourcesof mortality are identified, steps can be taken to reduce/eliminatetheir impacts on
populations.

221. Determine green turtle distribution, abundance and status in the marine
environment.

In efforts to recover threatenedor endangeredspecies,it is necessaryto ensurethe
survivalof all life stages. In the caseof seaturtles which exhibitgreatlongevity, it is
importantto protectall ageclassesso that a sufficient numberof individualssurviveto
reachsexual maturity. To effectively enhancesurvival, the most critical information
neededis when,where,and in what abundanceturtles may occuroverthevariousstages
oftheir life cycles.

2211. Determineseasonaldistribution, abundance,populationcharacteristics,and
status in bays, sounds and other important nearshorehabitats.

Greenturtles occurthroughoutthe tropical andsubtropicalwatersoftheUnited
StatescontinentalshelfandCaribbean,but little is knownaboutspecifichabitat
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requirementsorhabitatfidelity, seasonaldistributionandabundance,movements
andgrowth. Researchis neededto identify areasand times ofturtleabundance,
andto answerbasicbiological questionsaboutthespecies.Someimportantareas
that should be studied include, among others: Cedar Key, Florida Bay,
Indian/BananaRiver, inshorewaters of all southeasternstatesand nearshore
watersofUnitedStatesVirgin IslandsandPuertoRico. Knowledgeofwhenand
where turtles may occur will allow NMFS to takeappropriatestepsto protect
various life stages. NMFS, FWS, COE, MMS, and other Federaland State
agenciesshouldassistin providing neededinformation.

2212. Determine adult navigation mechanisms,migratory pathways, distribution
and movementsbetweennestingseasons.

Nesting migrationsand subsequentdispersalof post-nestingfemaleshavebeen
studied principally through tagging on nesting beaches. Movements and
distributionsof adult males,which may or may not migratewith thefemales,
havebeenstudiedto a lesserextent.

Femaleturtles areknownto returnto nestin thesamegeneralareasat 2-,3-, and
4-yearintervals throughouttheir reproductivelives. Mechanismswhich allow
turtles to navigateover greatdistancesand to exhibit nestingbeachfidelity are
poorly understood.Researchis neededto determinehow turtles navigate,and
what factors(olfactory, magnetic,visual) couldnegativelyinfluencethis ability.
NMFS, COE, MMS, FWS, and other interestedStateand Federalagencies
shouldfund appropriateresearch.

2213. Determine present or potential threats to green turtles along migratory
routes and on foraging grounds.

Little is knownaboutthe foraginggroundsoftheFloridabreedingpopulationof
green turtles. However, green turtle foraging populationshave supported
commercial fisheries in Texas,CedarKey, and the Indian River. Threatsto
migratingturtles arevirtually unknown,becausewe havelittle informationon
pathwaysor mechanismsof migration. Beforeaction canbe takento eliminate
threatsto seaturtles,we musthaveknowledgeof whatfactorsmay impingeon
the survivalof turtle stocks. Researchis neededto determinewhen andwhere
turtles may occur, and what activities in theseareasmay negatively impact
recoveryofthespecies.NMFS, FWS, COE, MMS andotherStateandFederal
agenciesshouldfund neededresearch.

2214. Determine breeding population origins for U.S. juvenile/subadult
populations.

To effectively manageseaturtle stocksand to determinethe efficacy of nest
protectionactivities, it would be advantageousto havea meansof determining
the origin ofjuvenile andsubadultturtles. Suchknowledgecould be of major
importanceif progenyfrom specific nestingbeachesexhibit differentbehavior,
movements, foraging ranges, etc., than turtles from other beaches. Such
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differencescould result in high mortalities in somenestingpopulations,and low
mortality rates in other populations. AppropriateFederaland Stateagencies
shouldfundthis research.

2215. Determine growth rates, ageof sexual maturity and survivorship rates of
hatchlings, juveniles, and adults.

Knowledgeof theageat sexualmaturity is necessaryif managersareto know
whennestprotectionprogramscan be expectedto show resultsif successful.
Extrapolationofgrowth ratedatausing growthequationscurrentlyprovidesthe
bestalthoughanindirectmethodto estimateageatsexualmaturity. Growthdata
can also be usedto assessand comparehabitatquality. Direct agingmethods
using annuli in bonesor other body parts may ultimately provide a better
alternativeand needs further research. Data on survivorship rates will be
difficult to obtain for most life stages. To theextentthat it can be collected,
however,it will enablemanagersto morefully evaluatemanagementstrategies
utilizing moreaccuratepredictivepopulationmodels.

222. Monitor and reduce mortality from commercial and recreational fisheries.

Seaturtles areincidentallytakenin severalcommercialandrecreationalfisheries. For
example,an estimated229 greenturtles arekilled annuallyduring commercialshrimp
fishing activities. Other fisheriesknown or suspectedto incidentally capture turtles
includethoseemployingbottomtrawls,off-bottomtrawls,purseseines,bottomlonglines,
hook & line, gill nets,traps,haul seines,poundnets,beachseinesandsurfacelonglines.

2221. Implement and enforceTED regulations in all United States waters at all
times.

Regulationsrequiringshrimptrawlersgreaterthan25 feetin lengthto useTEDs
in offshorewatersduring certainmonthsoftheyearwent into effect on May 1,
1989. Boats lessthan25 feet long musteitheruseTEDsor restrict tow times
to 90 minutes. On May 1, 1990, inshoreregulationswent into effect. While
theseregulationsare expectedto have a positive impact on survival of the
species,certainareasand times of the year haveno TED requirement. To
provide the maximum protection to sea turtles, NMFS should amend the
regulationsto require TEDs in all waters at all times, and ensurethat all
regulationsare enforced.

2222. Provide technologytransfer for installation and useof TEDs.

Many shrimpfishermenhaverefusedto useTEDs andhavemadeno attemptto
learn about them. If improperly installedor adjusted,turtle mortalities and
shrimplossescanbe expecteduntil netsareproperlytuned. NMFS, SeaGrant,
andstateagenciesshouldassistthe industryin technologytransferfor installation
and useof TEDs. This serviceby Federaland Stateagenciesshouldaid in the
smooth transition to useof this new equipment, and will ensureadequate
protectionofturtles.
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2223. Maintain the SeaTurtle Stranding and SalvageNetwork.

Most accessibleUnited Statesbeachesin theAtlantic and Gulf of Mexico are
surveyedfor strandedseaturtles by volunteeror contractpersonnel. Through
theSeaTurtle Strandingand SalvageNetwork,strandingdataare archivedand
summarizedby theNMFS Miami Laboratory. Thesedataprovidean indexof
seaturtle mortalities,andarethoughtto be a costeffectivemeansof evaluating
the effectivenessof the TED regulations. These data also provide basic
biological informationon seaturtles andareuseful in determiningothersources
of mortality. NMFS and/orFWS shouldcontinuesystematicstrandingsurveys
ofindexareasandsupportandaugmentthenetwork. Periodicreviewofefficacy
of surveysshouldbe conducted.

2224. Identify and monitor other fisheries that may be causing significant
mortality.

In addition to shrimp trawls, other types of fishing equipmenthave been
implicatedin thedeathsofseaturtles. Ofparticularconcernarebottomtrawling
gear,gill netsandlonglines. NMFS recentlyconductedan internalESA Section
7 consultationon the potential impacts to sea turtles of all typesof fishing
equipmentin thesoutheast,andrecommendedthatobservercoveragebe initiated
to document take in several fisheries. This observer coverageshould be
implementedimmediatelyby NMFS or appropriateStateresourceagencies.

2225. Promulgateregulationsto reducefishery relatedmortalities.

If any fisheriesarefoundto result in significanttakeof seaturtles,regulations
to protect turtles should be publishedby NMFS or appropriateStateresource
agencies.

223. Monitor andreducemortality from dredgingactivities.

The COE is congressionallymandatedto maintain the United States navigational
channels.To ensurethat authorizedchanneldepthsare sustained,periodicdredgingis
required. Sometypesof dredges,particularlythehopperdredge,havebeenshownto
takeseaturtles,and on a cumulativebasis,this take is believedto be significant.

2231. Monitor turtle mortality on dredges.

Turtle mortalities canbe documentedby screeningthe inflows/outflows on a
hopperdredge,by observationaboarda clamshelldredge,or by observingthe
dischargeof a pipeline dredge. Presently,NMFS believes that few, if any,
turtles areimpactedby clamshellorpipelinedredges,but that thehopperdredge
is a majorproblem. NMFS shouldrequireobservercoverageand appropriate
screeningon all hopper dredgeoperationsto documenttake and associated
mortality.
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2232. Evaluate modifications of dredge dragheads or devices to reduce turtle
captures, and incorporate effective modifications or devices into future
dredging operations.

RecentCOE and NMFS experimentsand photographyof operatinghopper
dredgesindicatethat suction is greatestdirectly beneaththe draghead. This
suggeststhat turtles takenby hopperdredgesmustbe restingon thebottom in the
pathof thedredge,and that mortalities could be eliminatedif turtles could be
moved 2 or 3 feetup or to either side. COE and NMFS gearspecialistsare
attemptingto designa “turtle deflectordevice” which will pushturtlesoutofthe
dredgepath. This researchshould be continued until an effective device is
perfected.

2233. Determine seasonalityand abundance of seaturtles at dredging localities,
and ensurethat dredging is restricted to time periods with the least potential
for turtle mortality.

Channelsrequiringmaintenancedredgingand in which turtles are suspectedto
resideshouldbe surveyedby the COEor Navy prior to dredgingto determine
when,where,andhow manyturtles arepresent.To minimizetheimpactsto sea
turtles, all dredgingactivitiesshouldbe conductedduring timesof lowestturtle
densities.

224. Monitor and prevent adverseimpacts from oil and gas activities.

Oil canalter respiration,severelydamageskin, interferewith or stop saltglandfunction
and ultimatelyleadto thedeathofturtles. Tarballsposea particularlyseriousthreatto
post-hatchlingsandsmall juvenilessincetarballs arefrequentlyeatenandaccumulatein
thesamedriftlines which theselife stagesinhabit.

2241. Determine the effects of oil and oil dispersants on all life stages.

Oil spills resulting from blowouts, rupturedpipelines, tankeraccidents,etc.,
could havea major impacton therecoveryof listed seaturtles. As evidenced
by the recentExxon catastrophein Alaska, Federaland industry abilities to
respondto a major spill is woefully lacking. Therefore,it is essentialthatwe
haveknowledgeof the effects of oil and oil dispersantson all seaturtle life
stagesto allow adequateassessmentof risks and implementationof contingency
plans shoulda majoroil spill occur. MMS, NMFS, FWS and theoil andgas
industryshouldfund appropriateresearch.

2242. Ensurethat impactsto seaturtlesareadequatelyaddressedduringplanning
of oil andgasdevelopment.

In assessingthepotential impactsofoil andgasactivities, it is necessaryto look
beyondthe exploration,development,productionand abandonmentof single
wells, and considertheindustry asa whole. In theGulf ofMexico alone,there
are4,500existingoffshorestructuresand thousandsmoreprojectedoverthenext
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20 years. Thesestructuresarelinked by miles ofunderwaterpipelines,andare
supportedby fleetsof vesselsand aircraft. Productionand storagefacilities
onshore supply refined products for tanker transport and land transport
throughoutthecountry. Thechancesofisolatedaccidents,whenconsideringthe
existing infrastructure,arevery high. Additionally, thecumulative impactsof
chronicdischargesfrom thousandsofindependentstructurescouldbesignificant.
Explosiveremovalofstructuresduringtheabandonmentphaseof theseactivities
hasalsobeenidentifiedasa potentialsourceofmortalitiesto seaturtles. NMFS,
MMS, FWS, and theoil andgasindustry shouldtakethe necessaryactionsto
ensureadequateprecautionsaretakento avoid impactsto seaturtles.

2243. Determine sea turtle distribution and seasonaluse of marine habitats
associatedwith oil and gas developmentareas.

Oil andgasactivitiesoccurover vastareasof theGulf of Mexico andsouthern
NorthAtlantic. Recenttechnologicaladvanceshavemadeit possibleto conduct
explorationanddevelopmentactivities in deeperwaters. Despitethecontinuing
offshore movement of the industry, little effort has been expendedin
determiningdistribution, abundanceandseasonalityof variouslife stagesof sea
turtles in offshorewaters. MMS and NMFS should fund neededresearchto
evaluatethe effectsof oil and gasactivities on the recoveryof seaturtles in
offshorewaters.

225. Reduceimpacts from entanglementand ingestion of persistentmarine debris.

Ingestionof marine debris and entanglementof marine organismsin discardednets,
monofilamentlines andropeshasreceivedconsiderableattentionin recentyears. Young,
pelagic-stageturtles are particularly vulnerableto ingestion of persistentmaterials.
Additionally, entanglementin nets, ropesand monofilamentlines may be a sourceof
mortalitiesto all life history stages.

2251. Evaluatethe extent of entanglementand ingestion of persistentmarine
debris.

Limited informationon the frequencyof entanglementandingestionof marine
debrisby seaturtles is available. Strandingdataandnecropsieshaveprovided
evidencethat someturtle mortalities have resultedfrom ingestionof debris.
Additionally, strandedturtles havebeenentangledin lost or discardednetting,
monofilamentlines, andropes. NMFS, FWS, andEPA shouldexpandefforts
to documentcasesof entanglementand ingestion,theextentofmarinedebrisin
United Stateswaters, sourcesof thesecontaminantsand the impacts of these
materialsto variouslife stagesof seaturtlepopulations.

2252. Evaluate the effects of ingestion of persistent marine debris on health and
viability of seaturtles.

In addition to mortalitiesresultingfrom ingestionof plastics,hydrocarbonsor
othertoxic substances,debilitatingnon-lethalimpactsarepossible. Researchis
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needed to evaluate the long-term effects of ingestion of marine debris,
particularlywith regardto hatchlingsduring earlylife stages. Theseturtles are
believedto congregatein areasof debrisconcentrationsuchasdriftlines. NMFS,
MMS, and EPA should fund this research.

2253. Determine and implement appropriate measures to reduce or eliminate
persistentmarine debris in the marine environment.

Marine debris may originate from land or sea, primarily through careless
disposalof non-biodegradablerefuse. Suspectedsourcesof thesematerialsare
largetransportvesselspumpingbilgesanddiscardinggarbage,commercialand
recreationalfishermen,oil and gasplatforms,beachgoers,cruiseliners,etc. To
eliminate the problem, the public must be educatedabout the long-term
consequencesofusingtheoceansasagarbagedump. Pointsourcesofpollution
must be identified and eliminatedby EPA, Coast Guard, State and Federal
agencies.AppropriateagenciesshouldvigorouslyenforceMARPOL regulations.
NMFS should promulgateregulationsgoverningabandonmentof fishing gear,
and imposeseverepenaltiesfor discardingthesematerials.

226. Increaselaw enforcementefforts to reducepoachingin United Stateswaters.

Illegal directedfishing for seaturtles in UnitedStateswatersis generallynotbelievedto
be amajorproblem(PuertoRico is a notableexception). However,incidentaltakeand
subsequentconsumptionof turtles may be a largerproblemthansuspectedamongsome
fisheries. NMFS, FWS and Stateagenciesshouldfocussurveilanceand increaselaw
enforcementefforts in identified or suspectedproblemareassuchasPuertoRico.

227. Determine etiologyof fibropapillomatosis.

In recent years, an alarming increaseof fibropapillomas in green turtles has been
observed. As manyas50 percentofjuvenilegreenturtles capturedin theIndian River,
Florida, are infected,and thereare additional reportsfrom the FloridaKeys, Puerto
Rico, and theUnited StatesVirgin Islands. This virus is debilitating, and it may be
lethal. A diseaseof this naturecould have profoundeffects on the survival of this
species. NMFS and FWS should fund neededresearchto determinethe etiology of
fibropapillomatosisand, if possible,take actionsto reduce/eliminateimpacts to green
turtle stocks. FWS, NMFS and FDNR should also developa protocolto preventthe
spreadof thediseaseby researchersor otherswho handlegreenturtles. The protocol
shouldassumea highly infectious agentuntil determinedotherwise.

228. Centralize administration and coordination of tagging programs.

Seaturtle researcherscommonlytag turtles encounteredduringtheir researchprojects,
and usually maintain independenttagging databases. The lack of centralizationfor
administeringthesetaggingdatabasesoften resultsin confusionwhentaggedturtlesare
recaptured,and delays in reportingof recapturesto the personoriginally tagging the
turtle. NMFS andFWS shouldinvestigatethepossibilitiesof establishinga centralized
taggingdatabase.
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2281. Centralize tag series records.

A centralizedtag seriesdatabase is neededto ensurethat recapturedtagged
turtles canbe promptlyreportedto personswho initially taggedtheanimal. The
tag seriesdatabasewould includelistingsof all tagseriesthathavebeenplaced
on seaturtles in the wild including the nameand addressof the researcher
placing thesetags on turtles. This would eliminateproblemsin determining
which researcheris usingwhich tagseriesor typesof tags,and would preclude
unnecessarydelays in reportingof tag returns. NMFS and/or FWS should
establishandmaintainthis database.

2282. Centralize turtle tagging records.

In addition to the need for a centralizationof tag seriesrecords,there are
advantagesin developinga centralizedturtle taggingrecorddatabase. Sucha
databasewould allow all turtleresearchersto traceunfamiliar tagseriesor types
to their source, and also to have immediateaccessto important biological
informationcollectedatthe time oforiginal capture. Themajordisadvantageis
that this databasewould requirefrequentediting andupdating,and would be
costlyandsomewhattime-consumingto maintain. It would alsomakeit possible
for unethical researchersto exploit the work of others, while providing no
guaranteesthat suchcontributionswould be acknowledged. NMFS and FWS
shoulddeterminewhethersucha databasecanbe establishedand is feasibleto
maintain.

229. Ensure proper care ofseaturtles in captivity.

Greenturtles aremaintainedin captivity for rehabilitationandresearch.Propercarewill
ensurethe maximumnumberof rehabilitatedturtles canbe returnedto thewild and a
minimum numberremovedfrom the wild for research.

2291. Develop standards for care and maintenance including diet, water quality
and tank size.

Noneoftheserequirementshasbeenscientificallyevaluatedto determinethebest
possiblecaptive conditions for greenturtles. The FWS and NMFS should
supportthenecessaryresearchto developthesecriteria particularlyrelatingto
diet. Thesecriteriashouldbepublishedandrequiredfor any permit to hold sea
turtles in captivity. FWS,NMFS andappropriateStateresourceagenciesshould
inspect permitted facilities at least annually for compliance with permit
requirements.

2292. Developmanualfor treatmentof diseaseandinjuries.

FWS andNMFS shoulddeterminediseaseproblemsassociatedwith captivesea
turtles and publish a manualon the diagnosisand treatmentof suchdiseases.
This manual should also include treatmentfor common injuries. This will
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improve rehabilitative successand captive care of researchand display
specimens.

2293. Establish catalog for all captiveseaturtles to enhanceutilization for research
and education.

Currently,captiveseaturtles arebeingheldatover 50 facilities. The FWS and
NMFS shouldestablisha catalogand actas a clearinghouseto ensurecaptive
specimensareutilized efficiently to diminishthe needfor removingadditional
specimensfrom the wild.

2294. Designaterehabilitationfacilities.

FWS and NMFS in coordinationwith the appropriatestateagenciesshould
designaterehabilitationfacilities for Atlantic andGulf Coaststates. Designation
should be based on availability of veterinary personnelwith expertise or
experiencein reptiliancareand the institutionsability to comply with careand
maintenancestandardsdevelopedin step 2291 above. Eachfacility shouldbe
inspected by a team including an NMFS, FWS and appropriate State
representativeprior to its designationas a rehabilitationfacility. Inspections
shouldbe conductedat leastannuallythereafter.

3. Information and education.

Seaturtle conservationrequireslong-term public supportover a largegeographicarea. The
public mustbe factually informedofthe issuesparticularlywhenconservationmeasuresconflict
with humanactivitiessuchascommercialfisheries,beachdevelopmentandpublic useof nesting
beaches.Public educationis the foundationuponwhich a long-termconservationprogramwill
succeedor fail.

31. Provide slide programsand information leaflets on sea turtle conservationfor
generalpublic.

The FWShasdevelopedabilingual slide tapeprogramon seaturtleconservation. The
FWSshouldkeeptheprogramcurrentandavailablefor all public institutions. The FWS
and State resource agenciesshould continually update and supply the public with
informationalbrochureson seaturtle ecologyandconservationneeds.

32. Develop brochure on recommended lighting modifications or measuresto reduce
hatchling disorientation and misorientation.

All lighting ordinancesrequirelights be shutoff or modified to preventdirect lighting
on thenestingbeach. However,it is notalways clear what typesof light, screeningor
shadingwork best. TheFWS, NMFS andStateresourceagenciesshouldjointly develop
andpublish a brochureor bookletwith recommendedlighting fixtures, lights, shading
modifications, and actionsthat can be takento reduceor eliminate light pollution of
nestingbeaches.
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33. Develop public service announcementsregarding the sea turtle artificial lighting
conflict, and disturbance of nestingactivities by public nighttime beach activities.

A professionallyproduced public serviceannouncementfor radio and TV would provide
tremendoussupportandreinforcementofthemanycoastallighting ordinances.It would
generategreatersupportthroughunderstanding.The FWS andStateresourceagencies
should develop a high quality public service announcementwhich could be used
throughoutthesoutheastduring thenestingseason.

34. Ensure facilities permitted to hold and display captive seaturtles haveappropriate
informational displays.

Over50 facilities arepermittedto hold seaturtles for rehabilitationor research.Many
areon public display andaffordopportunitiesfor public education. Display of accurate
informationon thebasicbiology andconservationproblemsshouldbe a requirementof
all permittees.All facilities shouldbe visited by FWS, NMFS and theStatepermitting
agenciesto ensurecaptiveseaturtles arebeingdisplayedin awayto meetthesecriteria.

35. Post information signsat public accesspoints on important nestingbeaches.

Public accesspoints to important nesting beachesprovide excellent opportunitiesto
inform thepublic ofnecessaryprecautionsfor compatiblepublic useon thenestingbeach
andto developpublic supportthroughinformationalandeducationalsigns. FDNR,FWS
and NPS shouldpostsucheducationaland informationalsignson the importantnesting
beachesas appropriate.

4. International cooperation.

41. Developinternational agreementsto ensureprotection of life stageswhich occur in
foreign waters.

Foraginggroundsfor internestingadults,juveniles or subadultsare largely unknown.
If theFloridapopulationis typical ofothernestingpopulations,however,it is mostlikely
that importantforaginghabitatsoccur outsideof United Stateswaters. Consequently,
protectingtheFloridagreenturtlenestingpopulationcannotbe accomplishedsolely by
protectingturtles on thenestingbeachesand in UnitedStateswaters. Oncegreenturtle
foraging and developmentalhabitatsare identified, NMFS and FWS should develop
cooperativeinternationalagreementsandprogramswith appropriateforeigngovernments.
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III. IMPLEMENTATION SCHEDULE

Priorities in Column4 of thefollowing ImplementationScheduleareassignedas follows:

Priority 1 - An action that mustbe takento preventextinctionor to preventthespeciesfrom
decliningirreversiblyin the foreseeablefuture.

Priority 2 - An actionthatmustbe takento preventasignificantdeclinein speciespopulation/habitat
quality or someothersignificantnegativeimpactshortof extinction.

Priority 3 - All otheractionsnecessaryto providefor full recoveryofthespecies.
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GENERALCATEGORIESFOR 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. Habitatmaintenanceandmanipulation
4. Predatorand competitorcontrol
5. Depredationcontrol
6. Diseasecontrol
7. Othermanagement

Acquisition - A

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

Other-O

1. Informationand education
2. Law enforcement
3. Regulations
4. Administration
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GreenTurtle (RecoveryPriority#2C)
IMPLEMENTATION SCHEDULE

General I Task j Task IResponsible I Estimated Fiscal Year Coats $000 I Commenta/
ICategory Plan Task Number Priority Duration Agency ICurrent I Fy 2 I Fy 3 I Fy 4 Fy 5 j Notes

I M-2 I Implement and evaluate
I jbeech tilling

I I
I R-3 I Evaluate sand character-
I listics relative to hatch
I I success and nesting
I behavior
I I
I M-3 Re-establish dunes and
I native vegetation on
I I beach nourishment
I projects
I I
I M-3 I Evaluate sand transfer

I sYstems

1111 3

1112

1113

1114

2

2

3

I 0-3, M-3 lEvaluate current laws on j 1121 I
I beach armoring I

I I
I 0-3, M-3 Enforce laws regulating 11122 I 1
I coastal construction
I I I I
I M-3 I Ensure failed erosion I 1123 I 2
I I control measures are
I removed I I
I I I I

M-3 I Develop standard require- 11124 I 3
I ments for sand fence I I

construction I I
I I I

I continuing I COE

4 years

continuing

continuing

COE

COE

COE

I continuing I FDNR
I I

I continuing I FDNR,VIDPNR,
IPRDNR

I continuing I FDNR
I I
I I
I I
I 1 year I FDNR

IFWS

I I

I I

35 35 35 35

I I I I
I I I
I I I I
I I I I
I I I I
I I I I

I I I
I I I
I I I I
I I I I

I No estimate; costs to
I be borne by specific
I nourishment projects

I No estimate; costs to
be borne by specific

I nourishment projects

IRoutine

I Routine

Routine

I Routine

I Routine



Green Turtle (Recovery Priority#2C)
IMPLEMENTATION SCHEDULE

General I Task I Task Responsible I Estimated Fiscal Year Costs $000 I Comments/
Category Plan Task Number Priority IDuration Agency Current I FY 2 I FY 3 I FY 4 IFY 5 I Notes

M-3, A-2 I Acquire nesting beaches
A-3. A-B between Melbourne and

IWabasso Beach, FL

M-3. A-2. I Evaluate status of
A-3, A-B I Hutchinson Island, FL

land develop long-term
I protection plan

I Remove exotic vegetation
at Hobe Sound NWR, FL,
St. Lucie State Park, FL
land other important
nesting beaches

I Identify important
I marine foraging habitat

I M-3

U’ I
I R-2, R-3

M-3, 0-3 I Prevent degradation/
I improve water quality of
I important marine habitat

M-3, 0-3 1 Prevent habitat degra-
Idation from fishing gear
and vessel anchoring

Prevent habitat destruc-
tion from oil and gas
activities

M-3

1131

1132

114

121

I 122

123

124

2

5 years

2 years

3 I continuing

2 I

2

3

3

FWS
FDNR

FDNR
FWS

I FWS
I FDNR

10-15 years I NMFS, FDNR,
I NCDNR, GDNR,

TPW, ADNR,
LDWF, VMRC
SCWMRD, MDW

continuing

continuing

continuing

NMFS, EPA,
COE, FWS, CZM,
coastal resource
egencies

NMFS, coastal
resource
agencies

MMS, COE,
NMFS

2M
10 M

IS
IS

iSM lOM
lOM lOM

IS
10

10 M
10 M

S IS
10 110

10 M Total estimated costs
S M of acquisition 90M;

ISame as loggerhead task 114
Icosts not additive

Coats will be associated
I with acquisition if identified
in protection plan;
recommendations by 1-91
ISavie as lcggerheed task 115.
I costs not additive

IS
110

ISanaaslcggerheadtask 117.
I costs not additive

I Funds are identified
under 2211 because of

I research overlap with
I population studies

I Routine

Routine

I Routine



Green Turtle (Recovery Priority#2C)

General I
ICategory Plan Task

IMPLEMENTATION SCHEDULE

Task I Task Responsible I Estimated Fiscal Year Costs $000 I Commenta/
Number IPriority Duration IAgency Current I FY 2 I FY 3 I FY 4 I Fy S I Notes

M-3 I Prevent habitat destruc- I 125 I 3

Ition from dredging I I
I I

M-3 Restore important I 126 I 2
I foraging habitat I I

I I
I—i Monitor trends in I 211 I1

Inesting activity I

I-i, M-4 lEvaluate nest success 212
land implement nest
Iprotection measures

R-14, M-7lDetermine influence of 213 3
I tidal inundation and foot
I traffic on hatch success

R-14, M-7lDetermine hstchling 2141 2
I orientation mechanisms;
I assess dispersal patterns

I I
I I

M-7, 0-3 Implement and enforce I 2142 I 2
I lighting ordinances I I

I I

I I

I I
I I

I continuing I COE, NMFS
I I
I I
I continuing I NMFS, COE,
I FWS

I continuing

continuing

4 years

2 years

I continuing

FWS
FDNR
USAF
NPS
FPL
PRDNR, VIDFW
Dade Co., FL
Jupiter lal.. FL
Boca Raton, FL
Juno, FL

same as 211

FWS
FDNR

I USAF
I KSC

CPA

FL east coast
counties and
cities from Port
Canaveral south
to Miami Beach

100
100
So
60
50

100
100
SO
60
So

100
100
So
60
SO

100
100
50
60
SO

I Routine

I No estimate; recommendations
Iby 1-93

100 Coats include
100 lactivities in 212 and 2144
SO I
60 I
SO I

No estimate
I No estimate
INo estimate
I No estimate
ISerne as loggerheed task 211,

I I I I costs not additive
I I I I
I I I ICosts included in 211;
I I I ISu~~easlcgguheedtask212,

I I I I coats not additive
I I I I I
1201201 I I
I I I 20 I 20 I Loggerhead will serve as
I I I Imodel; costs not additive to

loggerhead task 213
1110
I 75 ISame as loggerhead task

25 12142, coats not additive

I No estimate

I I I
I I I
I I I

A I



IMPLEMENTATION SCHEDULE
Green Turtle (Recovery Priority#2C)

General I Task I Task IReaponsible I Estimated Fiscal Year Costs $000 I Comments/
ICategory Plan Task Number IPriority Duration Agency Current I FY 2 I FY 3 I FY 4 I Fy 5 I Notes

I 1-14, M-7 Evaluate extent of hatch-
I Iling disorientation on
I I important regional nesting
I beaches

I 2143 3

I Evaluate need for Federal 2144 3
I lighting regulations

Develop lighting plans 2145 I 2
for Cape Canaveral, FL I

land Patrick AFB, FL I I
I I

Prosecute parties I 2146 I 3
I responsible for hatchling I I
disorientation I I

I I
I I

I Ensure coastal con- I 215 13
I struction activities
I avoid disruption of
Inesting/hatchling
I activities

I Ensure law enforce-
Iment activities mm-
limize poaching and
I harassment on nesting
I beaches

I Determine natural
I hatchling sex ratios

216 3

217 3

I continuing I FWS
I I FDNR, and FL
I I coastal counties I
I I and cities
I I
I I
I I
I continuing I FWS
I I
I I
I 4 years I USAF
I IKSC
I CPA
I I
I continuing I FWS
I INMFS
I I
I I
I I
I continuing I
I I

I I
I I

continuing I FWS
I FDNR

I I

I 10 years I FWS
I IFDNR
I I
I I

COE
FDNR
FWS
PRDNR
VIDPNR

Coats included in 211

I Routine

No estimate; complete in FY91
INo estimate; complete in FY 92

I I I No estimate; complete in FY 93
I I I
I I Routine
I I I

I I I I
I I I I
I I I I
I I I Routine
I I I I
I I I I
I I I I
I I I I
I I I I
I I I Routine
I I I I
I I I I
I I I I
I I I I
I I I I
I I I
I I I
I I
I I

Costs included

lin 211
I I
I I

0-3

M-7

0-2

0-2

0-2

-J

I R-14



Green Turtle (Recovery Priority#2C)
IMPLEMENTATION SCHEDULE

IGeneral I Teak I Task Responsible I Estimated Fiscal Year Costs $000 I Comments/
I Category I Plan Task I Number I Priority I Duration I Agency I Current I FY 2 I FY 3 I FY 4 I Fy S I Notes

I R-1 I Determine seasonal
I distribution, abundance,
I pop. characteristics
istatus in inshore and
I nearahore waters

R-3, R-8, I Determine adult naviga-
R-14, M-7ltion mechanisms, migra-

I tory pathways, distri-
I bution and movements

R-1, M-7 IDetermine threats along
I migratory routes and on
I foreging grounds

R- 14, M-7I Determine breeding pop-
lulation origins for U.S.
liuvenile/subadult
I populations

R-1, R-6 I Determine growth rates,

I ege at sexual maturity,
I survivorship rates

I Implement and enforce
I TED regulations

I Provide technology
I transfer for installs-
Ition and use of TEDS

I 0-2, 0-3
I M-7

I 0-3

12211 I
I I
I I
I I
I I
I I
I I
I I
12212 I
I I
I I

2213

2214

2215

I 2221

I 2222

1 I

2 ISyasra

2

2

2

15-20 years I NMFS, MMS, I
years I COE, FWS, I

I FDNR, TPW, I
I GDNR, PRDNR, I
I SCWMRD, I
I NCDNR, VIDPNR I

I NMFS
I FWS
I MMS
I COE

continuing

5 years

continuing

1 I continuing

3 I continuing

NMFS
FWS
COE
MMS

NMFS
FWS
State resource
agencies

NMFS, FWS,
State resource
egencies

NMFS
State Marine
Fisheries

I NMFS
I State sea grant
I agencies

I 2M

150

200

I 2M

150

200

2M 2M

1250 1250
I I
I I
I I

150

200

150

Same as loggerhead
task 2211, costs are
not additive

ITotal cost for
I all agencies

I No estimate

200 I Other costs associated

Iwith 2211; same as
loggerhead task 2215;

I coats are not additive

I Routine

I Routine
I I I I
I I I I
I I I I



IMPLEMENTATION SCHEDULE
Green Turtle (Recovery Priority#2C)

General I Task I Task Responsible I Estimated Fiscal Year Coats $000 I Coniments/
ICategory Plan Task Number Priority Duration IAgency Current I FY 2 I FY 3 I FY 4 I Fy 5 I Notes

I-i, 1-14 Maintain sea turtle
I stranding network

I-i, 1-14, Monitor other fisheries
M-7 causing mortality

I 0-3, M-7 I Promulgate regulations to
I I reduce fishery related

Imortality

2223 21•

2224 2

2225 2

I I
I 1-14, M-7 IMonitor turtle mortality I 2231 I 3
I londredges I I
I I i I

1-14, M-7 Evaluate modifications of I 2232 I 3

I I
I I

I dredge dragheada or
devices to reduce turtle

I captures

I-i, M-7 Determine seasonality
land abundance of turtles
let dredging localities

R-14 Determine effects of oil
land dispersants on all
Ilife stages

Ensure impacts are
addressed during plan-

Ining of oil and gas
I development

0-4, M-7

2233

2241

2242

3

2

3

continuing

continuing

3 years

continuing

continuing

continuing

continuing

continuing

NMFS I 100 1100 1100 100
FWS I I I I I
coastal state I I I I I
resource I I I I
agencies I I I

I I
NMFS 100 100 100 1
State Marine I
Fisheries
Commissions

NMFS
State Marine
Fisheries
Commissions

COE
NMFS

COE

I NMFS

COE
USN
NMFS

MMS
industry

MMS
COE
NMFS
industry

100 ISame as loggerhead
I task 2223, costs are not
I additive

Routine

No estimate; .COE
I responsible for costs
land NMFS for oversight

I No estimate; COE
I responsible for costs

INo estimate; COE
I responsible for costs;
I costs included in
estimates in 2211

No estimate, MMS and
I industry responsible
I for costs

I I I
I I I
I I I
I I I
I I I I
I I I Routine
I I I I
I I I I
I I I I
I I I I



IMPLEMENTATION SCHEDULE
Green Turtle (Recovery Priority#2C)

General I Task I Task Responsible I Estimated Fiscal Year Costs $000 I Commenta/
ICategory Plan Task Number IPriority Duration lAgency Current I FY 2 I FY 3 I FY 4 I Fy S I Notes

2243 I 3

2251 2

I R-1, M-7 I Determine sea turtle
Idistribution and I

II seasonal use of marine I
Ihabitats associated with I
loll and gas development I

R-1, R-12 Evaluate extent of I
I entanglement/ingestion of I
I persistent marine debris I

R-12 I Evaluate effects of I
I ingestion of persistent I
I marine debris on health I
land viability I

M-7, 0-2,1 Implement measures to I 2253

0-3 I reduce or eliminate I
I persistent marine debris I

0-2 I Increase law enforcement 226
I efforts to reduce poach-
ling in U.S. waters

R-1 1 Assess mortality and
Idetermine etiology of
I fibropapillomatosis

11-14, 0-4 Centralize tag series
I Irecords

2252 I 2

227

2281

2

2

1

3

I 3-5 years I MMS
I ICOE
I INMFS
I I

110 years I NMFS
I EPA

I 5 years NMFS
I EPA

continuing

continuing

5-10 years

1 year

EPA
USCG
State environ-
mental agencies

NMFS
FWS

NMFS
FWS
FDNR

NMFS
FWS

30

10

I I
I I
I I

I I

I 100 100 100

50 50 50

100

So

Costs included in
estimates in 2211

Same as loggerhead
task 2251, costs not
additive

I No estimate
I I
I I

I I I
100 100 1100 1100 Additional LE man-

I I power is needed in
I I I Puerto Rico
I I I I

I 500 I 500 I 600 I 400 I
I I I I I
I I I I I
I I I I I
I I I I IRoutine;FY91
I I I I I
I I I I I

U’



Green Turtle (Recovery Priority#2C)

I General I
I Category I Plan Task

IMPLEMENTATION SCHEDULE

Task I Task Responsible I Estimated Fiscal Year Costs $000 I Comments/
Number Priority Duration Agency Current I FY 2 I FY 3 I FY 4 I Fy 5 I Notes

1-14, 0-4 Centralize turtle
‘tagging records

R-14, M-7 I Develop standards for
0-3 I care and maintenance

Iof captive sea turtles

I R-11, M-6 I Develop manual for
I I treatment of disease
I I
I M-7 I Establish catalog for all
I captive sea turtles

I M-7

0-1

I Designate rehabilitation
I facilities

I Provide slide programs/
I information leaflets

0-1, M-7 Develop brochure on
recommended lighting

Imodifications

0-1, M-7 I Develop PSA on artifi-

I cial light problem

I 0-1 Ensure permitted facilities
I Idiaplay turtles with
I Ieducational displays

2282

2291

2292

3 I

3

3

2293 3

2294 3
I I
I I

I 31 I 3
I I
I I
I I
I I

[3

3

32

33

34 3

1 year

continuing

continuing

I continuing

1 year

1 year

continuing

I NMFS
I FWS

NMFS
FWS

NMFS
FWS

NMFS
FWS

NMFS
FWS

FWS

I NMFS
I State resource
I agencies

FWS
NMFS

FWS
FDNR

FWS
NMFS
State resource
agencies

10
10

20

15

I Estimated costs
I 150K annually; same as
I Iloggerhead task 2272, costs
I not additive
I I

20 I 20 I

I I
I I I
I I I
I I I
I I I
I I I
I I I
I I
I I I

I I
I I
I I I
I I

Routine

Routine

Routine

Routine

same as loggerhead task
133, costs not additive

I Routine

U’

I I



Green Turtle (Recovery Priority#2C)
IMPLEMENTATION SCHEDULE

jGeneral I Task I ITeak IResponsible I Estimated Fiscal Year Costs $000 I Commants/
ICategory IPlan Task Number Priority Duration IAgency Current I FY 2 I FY 3 I FY 4 I Fy S I Notes

35 3I Post educational/informa-
tional signs on important

I nesting beaches

I Develop international
I agreements

I I

I I
I I
I 41 I
I I

I continuing

2 I continuing

FDNR
IFWS

I FWS
I NMFS

I I I I IRoutine
I I I I I
I I I I I
I I I I I
I I I I Routine
I I I I I

I 0-1, M-7

I M-7, 0-8
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