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DISCLAIMER

RecoveryPlansdelineatereasonableactionswhich arebelievedto be requiredto recoverandlor
protectspecies.Plansarepublishedby theU.S. FishandWildlife Service,sometimesprepared
with theassistanceofrecoveryteams,contractors,State(Commonwealth)agencies,and others.
Plansarereviewedby thepublic andsubmittedto additionalpeerreviewbeforetheyareadopted
by theService. Objectiveswill be attainedandany necessaryfundsmadeavailablesubjectto
budgetaryandotherconstraintsaffectingthepartiesinvolved , aswell astheneedto address
otherpriorities. Recoveryplansdo notobligateotherpartiesto undertakespecifictasksandmay
notrepresentthe viewsortheofficial positionsor approvalof any individualsor agencies
involved in formulatingtheplan,otherthentheU.S. Fishand Wildlife Service. Recoveryplans
representtheofficial positionoftheU.S. FishandWildlife Serviceonly aftertheyhavebeen
signedby theRegionalDirectoror Directorasapproved.Approvedrecoveryplansaresubjectto
modificationasdictatedby newfindings,changesin speciesstatus,andthecompletionof
recoverytasks.

By approvingthis document,theRegionalDirectorcertifiesthat the datausedin its development
representthebestscientificand commercialdataavailableat thetime it waswritten. Copiesof
all documentsreviewedin thedevelopmentof theplan areavailablein theadministrativerecord,
locatedat theBoquer6nField Office.

Literature Citations should read asfollows:

U.S. FishandWildlife Service. 1998. RecoveryPlanfor PieodendronmacranthumandEugenia
haematocarpa.U.S. Fishand Wildlife Service,Atlanta, Georgia. 19 pp.

Additional copiesmaybepurchasedfrom:

FishandWildlife ReferenceService
5430 GrosvenorLane,Suite 110
Bethesda,Maryland20814

Telephone: 301/492-6403
or 1-800/582-3421

Feesfor recoveryplansvary, dependinguponthenumberofpages.
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EXECUTIVE SUMMARY OF THE RECOVERYPLAN FORPLEODENDRON
MACRANTHUMAND EUGENJAHAEMATOCARPA

Current status: Pleodendronmacranthum(chupacallos) is historically known from the
CaribbeanNationalForestin theLuquillo MountainsandtheRio Abajo CommonwealthForest
in thenorthernkarstregionof PuertoRico. Threedistinct populations,containingatotal of 11
trees,exist in the CaribbeanNationalForest. Two populations,consistingoffewer than10
individuals, exist in theRio Abajo CommonwealthForest. Eugeniahaematocarpa(uvillo) is
knownonly from theCaribbeanNationalForestin theLuquillo Mountainsandon private
propertyadjacentto theCariteCommonwealthForestin theSierrade Cayey. TheCaribbean
NationalForestin theLuquillo Mountainshassix distinctpopulationsconsistingof 119
individuals andtheCaritepopulationconsistsof 15 individuals.

Habitat Requirementsand Limiting Factors: All knownlocalitiesof theseendemictree
speciesoccurwithin Federaland Commonwealthlands,exceptasmall populationofEugenia
haematocarpolocatedon privatepropertyadjacentto theCariteCommonwealthForest.
Pleodendronmacranthurn is knownto exist in thesubtropicalwet (tabonucoforesttype)and the
subtropicallower montanewet(palocoloradoforest type) forestlife zones.Eugenia
hoematocarpais knownto only existin thesubtropicallower montanewet (palocoloradoforest
type)forestlife zone. Thesetwo species,restrictedin distributionand low in population
numbers,areextremelyvulnerableto habitatdestructionor modification,certainforest
managementpractices,andhurricanes.

RecoveryObjective: Downlisting andeventualdelisting.

RecoveryCriteria: Existingpopulationsandtheirhabitatsshouldbe protectedandself-
sustainingpopulationsmustbe establishedin protectedareas.The two specieswill be
consideredfor downlistingwhenthe following criteria aremet:

1. An agreementbetweentheFishandWildlife Serviceandthe USDA ForestService
concerningtheprotectionof PleodendronmacrarithurnandEugeniahaernatocarpawithin
the CaribbeanNationalForestpropertyhasbeenpreparedand implemented.
2. An agreementbetweentheFishandWildlife ServiceandtheDepartmentof Naturaland
EnvironmentalResourcesconcerningthe protectionof thesetwo speciesin Commonwealth
Forests,specifically Rio Abajo for Pleodendronmacranthurn, hasbeenpreparedand
implemented.
3. New populations(the numberof whichwill be determinedby appropriatescientific
studies)capableof selfperpetuationhavebeenestablishedwithin protectedareas.

Actions Needed:
I. Preventfurtherhabitatlossandpopulationdecline.
2. Collect informationon the distributionandabundanceof thesetwo endangeredtrees.
3. Conductresearchon habitatrequirements,reproductivebiology, andecology.
4. Establishnew populations
5. Refinerecoverycriteria.
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Date of Recovery: Downlisting or removal from the federal list should be initiated in the year
2035,if recoverycriteriaaremet.

RecoveryCosts: Recoverycostsfor thetwo treespecieshavebeenestimatedat $191,000for
thefirst 3 years. Subsequentexpenditureswill dependon theresultsof preliminarystudiesand
activities,therefore,cannotbe estimatedatthis time.
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PART I. INTRODUCTION

PleodendronmacranthumandEugeniahaernatocarpaaretwo treespeciesendemicto Puerto
Rico. Pleodendronmacranthum(chupacallos)is only knownpresentlyin theCaribbean
NationalForestandRio Abajo CommonwealthForest. This extremelyraretreespecieshasa
populationof fewerthan21 individualsin five localitiesofthesubtropicalwetandthe
subtropicallower montanewet forestsof northernandeasternPuertoRico (U.S. Fishand
Wildlife Service1994). Threelocalitiesarefoundwithin theCaribbeanNationalForestandtwo
within the Rio Abajo CommonwealthForest. The presentendangeredstatusof thechupacallois
a resultofhabitatdestructionfrom intenseurbanandagricultural development,and forest
managementpracticessuchas the establishmentandmaintenanceof plantations,selective
cutting, trail maintenance,dispersedrecreation,andshelterconstruction.

Eugeniahaematocarpa(uvillo) is knownfrom sevenlocalitiesin thesubtropicallower montane
wet forestsof the Sierrade Luquillo andSierrade Cayey. Six distinctpopulationsin the
CaribbeanNational Forest,managedby the USDA ForestService,containfewer than125 trees
(USDA ForestService1993). Theonly otherknownpopulationof Eugeniahaernatocarpa,
consistingof approximately1 5 trees,occurson privatepropertyadjacentto the Carite
CommonwealthForestin the Sierrade Cayey. The endangeredstatusof the uvillo is aresultof
habitatdestructionfrom intenseurbanandagriculturaldevelopment,forestmanagement
practicessuchas the establishmentandmaintenanceof plantations,selectivecutting, trail
maintenance,dispersedrecreation,andshelterconstruction,andimpactsby hurricanes.

PleodendronmacronthurnandEugeniahoematocarpaweredeterminedto be endangeredspecies
on December97 1994 pursuantto theEndangeredSpeciesAct of 1973,asamended(U.S. Fish
andWildlife Service1994). Critical habitatwasnot designatedfor thesespeciesbecauseof the
risk of vandalismandthepossibility of overcollection.

Descri tion

Pleodendronrnacranthutn (chupacallos)wasdiscoveredby the FrenchbotanistAugustPl~e in
1822-1823andwas first describedby Baillon underthe genusCinnarnodendron.In 1889,
vanTieghemplacedthe speciesin the currentgenus,which honorsits first collector. No
observationor collectionof the specieswasmadefor morethan40 years(Vivaldi et al. 1981).
The specieswasrediscoveredsomeyearsago,and is at presentknownfrom fewerthan21
individuals in five localitiesof the subtropicalwet andthe subtropicallower montanevvet forests
of the CaribbeanNationalForestandthe RioAbajo CommonwealthForest.

Pieodendronrnacranrhutnis a small to medium sizearomaticevergreentreereaching10 meters
(33 feet) in height,20 centimeters(8 inches)in diameterwith brownishtwigs thatareslenderand
hairless. Leavesare alternate,simple, leathery,entire,measuring8.5 - 12.5 centimeters(3.5 - 5.0
inches)long and4.5 - 5.0 centimeters(1.7 - 2 inches)wide. The bladesareelliptic with the
uppersurfacedarkshiny greenandthe mid-vein sunken. Thelower surfaceis palegreenwith a
prominentmid-vein andwith fine, parallelside veins. The leafstalksareabout7 millimeters



(.25 inches)longand cannal-shaped(Vivaldi eta!. 1981). The solitary flowers,whitish in color
and bisexual,areaxillary andaresubtendedby a long flower stalk2.5 centimeters(1 inch) long.
Theflowersare2 centimeters(.8 inches)wide with 3 sepals,12 petalsandmany unitedstamens.
Thecup-shapedcalyx is persistentin the fruit. Thearomaticpurplishblackfruit measures
2 centimeters(.8 inches)in diameterandcontainsmanyrounded,shiny brownishblackseeds.
Thewood is describedasnearlywhite,hard, andheavy(Little et a!. 1974).

Eugeniahaematocarpa(uvillo) wasfirst collectedin 1939from Barrio Maizalesin the
municipality of Naguaboby LeslieR. Holdridgebut wasnamedin 1963,24 yearslater, by Henri
Alain Lioger (Little et a!. 1974; G. Proctor,PuertoRico DepartmentofNaturaland
EnvironmentalResources,pers.comm.). Sincethen,subsequentcollectionshavebeenmade
from theEl VerdeareaoftheLuquillo mountains,and it wasrecentlydiscovered,in 1990,on
privately-ownedpropertylocatedadjacentto theCariteCommonwealthForest.

Uvillo is asmallevergreentree reaching6 meters(20 feet)tall and 12 - 13 centimeters(4.8 - 5.2
inches)in diameter.Thebark is grayor whitish andsmooth,sheddingin plates.Twigs are
hairless,slightly two-angled,andrusty brown(Little eta!. 1974). Thepaired,relatively large,
hairless,oblongto elliptical leavesarethick andleathery, 13 - 18 centimeters(5.2 - 7.2 inches)
long, 6 - 8 centimeters(2.4 - 3.2 inches)wide andalmoststalkless.Theuppersurfaceofthe
leavesis dull darkgreenwith light greenbeneath.Bladescontainmanyslender,slightly raised
veins,forming aprominentnetwork. The flowers,many in clusters,areproducedon the trunks
with slender,nearlyequalstalks. Flowershavea four-lobedroundedcalyx 1 millimeter (.04
inch) long, four roundedlight pink petals23 millimeters(.12 inch) long, many stamens,and
pistil with an inferior ovary. The fruit is a dark red,roundberry, 2.3 - 2.9 centimeters(.9 - 1.1
inches)in diameterandcontaininga rounded1.6 centimeter(.6 inch) light brown coloredseed.

Distribution/PopulationStatus

:

With the exceptionof one, all the currentlyknownlocalitiesof Pleodendronmacranthurnand
Eugeniahaeinatocarpaoccurwithin the CaribbeanNationalForestandthe Rio Abajo
CommonwealthForest,which areadministeredby the USDA ForestServiceandtheDepartment
of NaturalandEnvironmentalResources,respectively.The only known locality outsideof these
forestsis a populationof 15 Eugeniahoematocarpaon private propertyadjacentto the Carite
CommonwealthForest(Fig. 1). The following areknown sitesfor the species:

Pleodendronrnacranthw-n:

1. Threedistinctpopulationsexist in the CaribbeanNationalForestcontainingatotal of
11 trees. The populationlocatedin the municipality of Rio Grande,JimdnezWard.
containsnineindividuals. It is within Integratedlandallocationamida long-standing
mahoganyplantation. Thetwo remainingpopulationscontainoneindividual each
andarelocatedin theN4ameyesII Ward, municipality of Rio Grande,andarealsoin
the Integratedland allocationamid along-standingmahoganyplantation. One of the



populationslies adjacentto anareathat hashistorically incurredrecreationaluseand
which is plannedfor development(USDA ForestService1997).

2. Two distinctpopulationsoccurin theRio Abajo CommonwealthForestandconsistof
fewerthan 10 treestotal. Onepopulationoccursin theRio Abajo Ward,municipality
ofUtuado,andthesecondoccursin theRio Arriba Ward,municipalityofArecibo
(Davila,DepartmentofNaturalandEnvironmentalResources,pers.comm. 1997).

Eugeniahaernatocarpa:

1. Six distinctpopulations,consistingof atotal of 119 trees,exist in theCaribbean
NationalForest. Individual populationsvary in sizefrom 10 to 25 trees. Three
populationsoccurin the Rio EspirituSantowatershed,onein the Rio Blanco
watershed,onein theRio Gurabowatershed,andonein theRio Fajardowatershed.
All populationsareassociatedwith riparianhabitats(USDA ForestService1997).

2. The seventhpopulationcontains15 individualsand is foundon privateproperty
adjacentto theCariteCommonwealthForest.

Habitat Description

Pleodendronmacranthum(chupacallo)is knownto exist in two differenthabitattypes or life
zones. Thisspeciesis found in the SubtropicalWet Forestzoneand/orthe SubtropicalLower
MontaneWet Forestzoneof PuertoRico. Eugeniahaematocarpa(uvillo) is known to existonly
in the SubtropicalLowerMontaneWet Forestzoneof PuertoRico (Fig. 1).
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Eigiirili LOCATION MAP: FORESTSOF PUERTO RICO

N=~iMap indicatesthe locationof CommonwealthandFederalforestsonly. Individual

populationsitesarenot included.

Imagescannedfrom the following publication: USDA, ForestSeiwice,Departamentode

RecursosNaturalesy Ambientales, 1983.Editedby Ariel E. Lugo, Los BosquesDe PuertoRico.

321pp.

4



Thesubtropicalxvet forestis a high rainfall life zone,with meanannualprecipitationranging
from 2,000to 4,000millimetersper year,that occupiesmuchof PuertoRico’s mountains. This
life zoneusuallyencounters3 monthsin whichthemoisturedropsbelowfield capacity;
however,thewaterdeficit is very small. Duringtheremaining7 monthsoftheyear,theforest
encounterssignificantamountsof runoff(Ewell andWhitmore 1973).Theabundantmoistureof
this life zonecontributesto thecharacterofthevegetationwhich is relatively rich in species.
Thegrowthratesof successionaltreesare rapid. Matureforestremnantsofthis forest typecan
be foundin theCariteandToro NegroCommonwealthForestsandtheCaribbeanNational
Forest. This foresttypeor life zoneis locally referredto as thetabonucoforesttype, namedfor
the dominanttreeDacryodesexcelsa. The subtropicalwet forestcontainsmorethan150 species
of treesthat form a dark,completecanopyat 20 meters.FernssuchasCyatheaarborea , the
commontreefern (i.e., helechogigante),andGleicheniabida, which formsathick forestmat,
are foundthroughoutthis foresttype. Epiphytic ferns,bromeliads,andorchidsarecommonin
this forest type.

The subtropicallower montanewet forest life zoneoccupiesboththeeasternandcentralpartsof
the islandup to thesummitsofmostmountainsabove 1,000metersabovesealevel and
occasionallyextendingdownto almost700 meters(Fig. 1) (Ewel andWhitmore 1973). The
coloradoforest type,namedfor the commonCyrilla racem~flora(palocolorado,swampcyrilla)
correspondsto the maturevegetationof the zonalassociationin subtropicallower montanewet
forest. Annual rainfall in thepalocoloradoforest oftheCaribbeanNational Forestrangesfrom
3,000to 4,000millimeters. Temperaturerangesfrom 11 .40C to 32.50Cthroughoutthe year,with
a meanannualtemperatureof2l0C in thepalocoloradoforest(Wadsworth1951).

The palocoloradoassociationis an evergreenforest foundat elevationsgreaterthan600meters
andcoversapproximately17 percentof the CaribbeanNationalForest(Silanderetcii. 1986).
This forest is poorerin speciesthanthe adjacentSubtropicalWet Forest(Wadsworth1951)with
only 53 treespeciesreported,comparedto morethan150 speciesin thetabonucoforest type. The
canopyor upperlayeris 20 meterstall andthe secondor lower layeris 10 metershigh. The
crownsaredense,with mediumto low branching. Buttressingis not usuallypresentandmany
old treesleandownhill. The herbaceouslayeris variableor maybeabsent. The leavesof most
speciesare simpleandthick, many aremesophyllousbut someare microphyllous(ca 5
centimeters).Plantdiversity is not very high (Wadsworth1951). cyrilla racemjlora, together
with CalycogoniurnsquaniulosumGusillo) andMicrophoiisgarcinifolia (caimitillo), are
indicatorspeciesof thepalocoloradovegetationtype,sincethey arethe mostprominentin terms
of density,frequency,anddominance(Wadsworth 1951). Otherplant speciesinclude Croton
poecilanthus(sabin6n),A’Iicropho!is chrysophyiloides(lecheprieta),Prestoeamontana
(palmade sierra),andOcotecispathulata(nemocdcimarrona). Epiphytes,epiphylls,andvines
are commonin the palocoloradoforest.

The Luquillo Mountainregion is of volcanicorigin andof a roughtopography,with cliffs and
roc.K exposuresat high elevations. Six major rivers areborn in the mountainsandwaterfallsare
numerous. Over207 speciesof native treesarefound in the Luquillo Mountainsandeastern



PuertoRico, 26 ofwhich areknownonly from theLuquillo Mountains(Vivaldi andWoodburv
1981). Nineteensoils belongingto four soil associationshavebeenidentifiedwithin the
CaribbeanNationalForest(Silanderatal. 1986),of whichtheLos Guineos-Guayabota-Rock
landassociationconstitutesthemostextensiveone(USDA ForestService 1977). This
associationcontainsacidic,shallowto deep,well drainedto poorly drainedsteepsoils. Rainfall
in the Caribbean National Forest is seasonal,with a dry period from February to April.
Temperaturerangesfrom 11 .40Cto 32.50Cthroughouttheyear. Relativehumidity variesfrom
90 to 100percenton cloudydaysandduring thenight.

Limestoneis theprimaryparentmaterialfor manyof thesoils in thesubtropicalwet forest.These
limestone-derivedsoilscharacterizeseveralimportantazonalassociationswhichincludemostof
theRio Abajo CommonwealthForest. The naturalvegetationon thesesoils is morexerophytic
thanwould be expectedunderthehigh rainfall ofthis life zone,asis trueofmostlimestone-
derivedsoils,thusthe dry edaphicconditionhasan effect similar to thatof reducedrainfall
(Ewell andWhitmore 1973).

The Rio Abajo CommonwealthForestis.locatedin the ruggedkarstregionof PuertoRico. Over
175 speciesof treesare knownfrom the RioAbajo Forest,of which 13 percentareendemicto
PuertoRico (Vivaldi and Woodbury1981). Thekarst areais mostlyunderlainedby limestone
andsolutionis themostimportantgeographicagent. The limestonestratahavebeendivided into
six formations: Lares,Cibao,Aguada,Aymamon,Camuy,andMucarabones(Vivaldi and
Woodbury 1981). Topographically,Rio Abajo consistsof eithersharp,pointed,or oval
limestonehills knownasconekarstandmogotes.Theruggedtopographyrangesin elevation
from 200 to about530 metersabovesealevel andcontainsmany featuressuch ascaves,sink
holes,canyons,subterraneanrivers, andasymmetricalrolling hills.

ReproductiveStatus

:

Very little is knownaboutthereproductivebiology of PieodendronmacranthumandEugenia
haematocarpadueto their extremelylow populationnumbersandisolatedlocations.
Pieodendronmacrcinthutnhasbeencollectedwith flowersin February,April-June,andwith
fruits in June-August(Little etal. 1974). This speciesis knownto reproducesuccessfullyon the
forest; specimenswith fruit havebeenencounteredin July (USDA ForestService1993).
Eugeniahoematocarpahasbeencollectedwith flower budsand fruits in May (Little et a!. 1 974).
All knownpopulationswithin the CaribbeanNationalForestare knownto flower andfruit.
Fruiting individualshavebeenencounteredduringsurveysconductedin MarchandJuly (USDA
ForestService1993).

ReasonsFor Listine

:

PleodendrontnacranthumandEugeniahaernatocarpaareextremelyrareandrestrictedin
distribution,thusvulnerableto habitatdestructionor modification. The fact thatPleodendron
macranthumhasa populationfewer than130 individuals,andEugenicihaematocarpahasfewer

6



than21 individualsmakesthemhighiy susceptibleto extinctionshouldfurther lossesof
individuals occur. Also, the rarity ofthesetwo speciescouldmakethemattractiveto collectors.
ThreelocalitiesofPleodendronmacranthurn,alongwith all but onelocality ofEugenia
haemai’ocarpa,arefoundwithin the CaribbeanNationalForest,and four localities of
Pleodendronmacranthumarefound in theRio Abajo CommonwealthForest. Althoughthese
two forestsareprotectedand managedrespectivelyby theUSDA ForestServiceandDepartment
ofNaturalandEnvironmentalResources,forestmanagementpracticessuchastheestablishment
andmaintenanceof plantations,selectivecutting, trail maintenance,dispersedrecreation,and
shelterconstructioncouldaffect theseplants. Diseaseandpredationhavenot beendocumented
asfactorsin thedeclineof thesespecies.Thespecies’limited numbersand distributionincrease
therisk ofdamagecausedby hurricanes.Hurricanesarefrequentin theCaribbeanandhit the
Luquillo Mountainsperiodically,causingconsiderableforestdisturbance.An extensiveregion
oftheCaribbeanNationalForestwasseverelyimpactedby HurricaneHugo in 1989. Lossof
geneticvariationmayalsobe amajorfactorin the future survivalof thesetwo species.

Theonly locality of thesetwo speciesoccurringoutsideofFederaland Commonwealthlandsis
neartheCariteCommonwealthForestin the Sierrade Cayey. A populationof Eugenia
haematocarpa,ofapproximately15 plants,occurson privatepropertyadjacentto theforest.
This locality maybe impactedby vegetationremovalandcollection.

ConservationMeasures

:

Conservationmeasuresprovidedto federallylisted speciesinclude recognition,recoveryactions,
requirementsfor Federalprotection,andprohibitionsagainstcertainpractices. Recognition
throughlisting encouragesandresultsin conservationactionsby Federal,State,andprivate
agencies,groups,and individuals. The EndangeredSpeciesAct providesfor possibleland
acquisitionin cooperationwith the Statesandrequiresthat recoveryactionsbe carriedout for all
listed species.

The FishandWildlife Servicecoordinateswith the USDA ForestServiceandthe Departmentof
NaturalandEnvironmentalResourceson projectswhich mayimpactthesetwo treespecies.The
Servicehasan InteragencyAgreementwith theUSDA ForestServiceto studydistributionand
collect observationson flowering andfruiting.

Section7(a) of the Act, asamended,requiresFederalagenciesto evaluatetheir actionswith
respectto any speciesthat is listedas endangeredor threatened.Section7(a)(2) requiresFederal
agenciesto ensurethatanyactivities theyauthorize,fund,or carry out arenot likely tojeopardize
the continuedexistenceof suchaspeciesor to destroyor adverselymodi~’ its critical habitat,if
such is designated.If a Federalactionmay affect listedspeciesor its critical habitat,the
responsibleFederalagencymustenterinto formal consultationwith the Service.
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PART II. RECOVERY

A. RecoveryObjectiveand Criteria

Theobjectiveofthis recoveryplan is to provide directionfor reversingthedeclineofthesetwo
treespeciesandfor restoringthespeciesto a self-sustainingstatus,therebypermitting themto be
removedfrom theFederalEndangeredSpeciesList.

Thetwo treespeciescouldbe consideredfor downlistingfrom theFederallist whenthe
following criteriaaremet:

1. An agreementbetweentheFishandWildlife ServiceandtheUSDA ForestService
concerningtheprotectionofPleodendronmacranthumandEugeniahaematocarpa
within theCaribbeanNationalForestpropertyhasbeenpreparedand implemented.

2. An agreementbetweentheFish andWildlife ServiceandtheDepartmentof Natural
andEnvironmentalResourcesconcerningtheprotectionof in thesetwo speciesin
CommonwealthForests,specificallyRio Abajo for Pleodendronmacranthum,has
beenpreparedandimplemented.

3. Newpopulations(thenumberofwhichwill be determinedby appropriatescientific
studies)capableofselfperpetuationhavebeenestablishedwithin protectedareas.

B. NarrativeOutline

1. Preventfurtherhabitatloss andpopulationdecline. Protectionof habitatand
individual plantsat knownpopulationsitesshouldbe initiated by appropriatepublic
agenciesandentitiesandprivate organizations.

11. Protecthabitat. Habitatprotectionofexistingpopulationsmustbe giventhe
highestpriority. Ensureprotectionof habitat,vital to the survival of the species,
on FederalandCommonwealthlandsunderthejurisdiction of severalagencies.

111. Developmanaeementplans.in cooperationwith the USDA Forest
Service- CaribbeanNationalForestandthe Departmentof Naturaland
EnvironmentalResources- Rio Abajo Forest.. Managementplans
shouldbe developedor modified to includemeasuresto protectknown
populationsandtheir habitatandprovidefor long-termmonitoringof
speciesgrowth andreproduction. The Fish andWildlife Servicein
conjunctionwith the PuertoRicoDepartmentof Naturaland
EnvironmentalResources,utilizing localagenciesandorganizations,
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shouldprotectthepopulationEugeniahaematocarpanearthe Carite
forestby a conservationeasement,landowneragreement,or land
acquisition.

12. Protectplants. Individual plantsandtherecruitmentofnewindividuals at all
sitesmustbe monitoredon a long-termbasis. Dueto the low numberof
existingplants,protectionmustbe ensuredto allow forthecollection of
additional scientificinformationandspecies’survival.

121. Monitor knownpopulations.Basicfield observationson population
biology, includingevidenceof reproductionandgrowthandsitechanges,
shouldbe conducted.

122. EnforceexistingCommonwealthandFederalendangeredspecies
regulations. Commonwealthregulation’sSection10 providesfor
consultationson endangeredspecieswhich maybe affectedby a
particularproject,similar to Section7 of theFederalEndangeredSpecies
Act. Sincemostof thepopulations,with theexceptionoftheCarite and
Rio Abajo populations,areat presenton federally-ownedlands,Section7
consultationwould be necessaryfor any actionwhich might affect the
specieson theCaribbeanNational Forest.

TheDepartmentof NaturalandEnvironmentalResources’Regulationto
GoverntheManagementof ThreatenedandEndangeredSpeciesof 1985
providesfor criminal penaltiesfor illegal takeof listed plant specieson
public lands. In addition,developmentprojectswhich occurin these
areasareoften fundedthroughlocal or Federalagenciesor requirelocal
permits.

123. Educatethe publicon plant conservationvaluesandregulations
pertainingto endangeredspecies.Educationconcerningthesetwo
species,in the form of public outreach,shouldbecomeanintegral part of
the recoveryprocessandinvolve bothFederalandCommonwealth
agencies.Educationandoutreacheffortsshould focuson habitat
protectionandthe valueof conservingendangeredspecies. Educational
materialssuch as slideshowpresentations,speciesfact sheets,coloring
books, etc. (availablein bothEnglish andSpanish)will be presentedto
local schoolgroupsandinterestedorganizations.Education/outreach
efforts shouldincorporatethesespeciesinto ageneralpresentationto
betteraddressentireecosystemissues. Personnel,Federaland
Commonwealth,shouldmaintainapositive line of communication
concerningthe protectionof thesespecieswith projectconsultants,and
permitting andfunding agencies.
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2. Gatherinformationon thedistributionandabundanceof thesetwo trees. Additional
informationconcerningthedistributionandabundanceofthespecieswill aid in
futuremanagementdecisionsandthedevelopmentof recoverycriteria.

21. Searchfor newpopulations.Searchesfor newpopulationsin theCaribbean
NationalForest,Rio Abajo CommonwealthForest,aswell asotherareasin or
adjacentto the CariteCommonwealthForest,shouldbe carriedout.

211. Identify andinventorvpotential sites. Basedon acharacterizationof
knownhabitattypes,potentialsitesshouldbe identifiedandsearched.
Similar areasin theCaribbeanNationalForestand Rio Abajo and Carite
CommonwealthForeststhat maycontainthesespeciesshouldbe
inspected.Additional sites in otherCommonwealthforests,and perhaps
private lands,thatmeetthehabitatrequirementsshouldalso be identified
and searched.

212. Characterizesitesto determinetheirsuitability asfuturerecovervsites. If
newpopulationsarediscovered,this informationshould be addedto the
databaseofthevarious agenciesandorganizationsinvolved. In addition,
sitesshouldbe evaluatedfor theavailability of propagativematerialand
thepotentialfor protection. On sites identifiedaspotentialhabitatbut
whereno plantsarefound,thesuitability ofthesite for introductionof
individualsshouldbe determined.

213. Obtainprotectivestatusfor the privately-ownedpopulationsites. If, in
thefuture, newindividualsarediscoveredgrowingin privately-owned
sites,theseshouldbe protectedthroughlandacquisition,the
establishmentof conservationeasements,or throughlandowner
agreements.

3. Conductresearch.Basicbiological informationis currentlyneededfor the two tree
species.Studiesshouldfocuson aspectsof life history,geneticvariability, methodsof
propagation,andevaluationof possibleintroductionsites. Thesestudiesmay be
critical in the recoveryof the species.

3 1. Definehabitatrequirements.Studiesto define habitatrequirementsshouldbe
conducted.

32. Study reproductivebiologyandecologyof the two treespecies.Very little
informationis currentlyavailableconcerningthe reproductivebiology of these
speciesin their naturalhabitat. Effectivemanagementandrecoverydepend
uponobtainingthis information.
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321. Assessperiodicitvof flower productionandpollination activity

.

Determinetheexistenceofphenologypatternsandenvironmentalfactors
governingthem. Studyaspectsof flower developmentandlongevity,
anthesis,andproductionof rewards. Determinebreedingandpollination
systemspresent.

322. Assessperiodicitvof fruit andseedsetanddispersion.The frequency,
timing, andthe physicalandbiological factorscontrollingthe fruit and
seedset anddispersionshould be determined.

323. Assessseedviability andgermination.Evaluatetheproportionof viable
seedsproducedandthe environmentalconditionsrequiredfor
germination.

324. Evaluateseedlingestablishmentandgrowth. Field andlaboratory
experimentsshouldfocuson thesecritical stagesin order to gather
informationon seedlingsurvivorshipandrecruitment. Determine
environmentalor biological factorsaffectinggrowthanddevelopmentof
plantsup to the reproductivestages.

325. Determinegeneticstructureof the species.Studyintra andinter-
populationgeneticdiversityof the speciesusingappropriatetechniques.

33. Evaluatefeasibility of artificial propagationanddeveloppropagationprogram

.

Propagationtechniquesshouldbe evaluatedand,utilizing this information,a
propagationprogram\Vith local nurseriesmaybe developed.

331. Assessfeasibility of propagation.Basedon the availability of
propagativematerial,economicand logistical considerations,and results
from aboveresearch,determinethemostfeasiblemethodsof propagation
andtransplantationto existingor new sites.

332. Develop artificial propagationprogram. Thesetreespeciesshouldbe
includedin the ongoingartificial propagationprogramat local nurseries.

4. Establishnew populations. Areasfor the establishmentof new populationsof these
tree speciesshould be selectedandnew populationsestablished.

41. Selectappropriatesitesfor populationintroductionor enhancementusing
artificially propagatedmaterial. Habitatrequirementsmustbe consideredin
order to assurethe successandrelevanceof transplantingpropagatedmaterial.
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411. Selectsitesandassesshabitatsuitability. Using informationfrom Task
211 and 31 above, inventory potential sitesfor the introduction and
establishmentof newpopulationsofthetwo treespecies.

412. Ensuresiteprotection. If proposedsitesarenot alreadyon protectedland,
stepsmust be taken to provide suchprotection for newpopulations.
Managementplansfor thesenewsitesshouldbe developedormodified,
if existing,to includeconsiderationsfor thesespecies.

413. Introduceplants. Successofplantingsandthemaintenanceof ecological
integrity shouldbe carefullymonitored.

5. Refinerecovervcriteria. As additionalinformationon thebiology,ecology,
propagation,andmanagementofthesetwo speciesis gathered,it will be necessaryto
betterdefine,andpossiblemodify, recoverycriteria.

51. Determinenumbersof individualsandpopulationsnecessarvto ensurespecies
stability, security,and self-perpetuation.Environmental,reproductive,and
geneticstudies,togetherwith therelativesuccessof populationprotection
measures,will allow morepreciseandrealisticrecoverycriteria to be
established.

52. Determinewhat additionalactions,if any. are necessarvto achieve
recovervcriteria. If thereareanyactionsnot includedin this recovery
plan,which becomerecognizedspecies’needsduringthe recovery
process,theywill be incorporatedinto the plan.

12
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PART III. IMPLEMENTATION SCHEDULE

Priorities in Column I of thefollowing ImplementationScheduleareassignedasfollows:

An actionthat mustbe takento preventextinctionor to preventthe
speciesfrom decliningirreversibly in theforeseeablefuture.

An actionthat mustbe takento preventa significantdeclinein species
population/habitatquality or someothersignificantnegativeimpactshort
ofextinction.

All otheractionsnecessaryto providefor full recoveryof thespecies.

Key to AgencyDesignationsin Column 5 and Column 6:

FWS
R4
ES
LE
DNER
USFS
UNIV
Cons.Org.

U.S. Fishand Wildlife Service
FWS, Region4
EWS, Division ofEcologicalServices
EWS, Division ofLaw Enforcement
PuertoRico DepartmentofNaturalandEnvironmentalResources
USDA ForestService
Universities
Conservationorganizations

Priority I

Priority 2

Priority 3

14



RECOVERYPLAN IMPLEMENTATION SCHEDULE

Tas TaskDescription ask DurationTask FWS OtherResponsibleOrganization FY I FY 2 FY 3CostEstimates($000) Comments

Developmanagementplans,
in cooperationwith the
USDA ForestService,for
the CaribbeanNational
Forest.

111. 4 yrs. R4, ES USFS No costanticipated.

Obtain protectivestatusIbr
theprivately-owned
populationsites.

213. 4 yrs. R4, ES DNER Costcannotbe
determinedatpresent
dueto thepossibility
of conservation
easementsand/or

landowner
agreements.

1Monitorkno\vn populations. 121. Cont. R4, ES DNER, USFS,
IJNIV, Cons.
Org.

5 5 5

Enforceexisting
Commonwealthand Federal
endangeredspecies
regulations.

122. Cont. R4, ES,
LE

DNER, USFS 10 10 10 OneDNER
rangerhalf
time.

Define habitatrequirements. 3 1. 4 yrs. R4, ES DNER, USFS,
UNIV

5 5 5

2 Assessfeasibility of
propagation.

331. 4 yrs. R4, ES DNER, USFS,
UNIV

10 5 5
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Task
Priorit Task Description

__________

Task

Number

Task
Duration

ResponsibleOrganization
FWS Other

CostEstimates($000)
FY 1 FY 2 FY 3 Comments

9 Selectsitesandassess
habitatsuitability.

411. 4 yrs. R4, ES DNER, USFS No costanticipated.

2 Llucate the public on plant
conservation values and
regulations pertaining to
endangered species.

123. Cant. R4, ES DNER, UNIV,
USFS

3 1 1 Thefirst
years’ cost
for
production
of
materials.

2 Identi1~’ andinventory
potential sites.

211. 4 yrs. R4, ES DNER, USFS,
UNIV, Cons.
Org.

10 5 5

2 Characterizesitesto
determinetheir suitability as
Iuture recoverysites.

212. 3 yrs. R4, ES DNER, USFS,
UNIV, Cons.
Org

No costanticipated

2 Assessperiodicity of flower
productionandpollination
activity,

212. 5 yrs. R4, ES DNER, USFS,
UNIV

15 10 10 15K
includes
tasks321,
322, 323
and324.

2 Assessseedviability. 323. 3 yi~s. R4, ES DNER, USFS,
UNIV

9 Evaluateseedling
establishmentandgrowth.

324. 10 yrs. R4,ES DNER,USFS,
UNIV
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Task
Priority } Task Description

Task
Number

Task
Duration

ResponsibleOrganization
EWS Other

CostEstimates($000)
FY I FY 2 FY 3 Comments

9 Determinegeneticstructure
of thespecies.

325. 4 yrs. R4, ES UNIV 10 5 5

2 Developartificial
propagationprogram.

332. 5 yrs. R4, ES DNER, USFS,
UNIV

10 5 5

2 Ensuresiteprotection. 412. 4 yrs. R4, ES DNER, USFS, No costanticipated

9 introduceplants. 413. 4 yrs. R4, ES DNER, USFS,
UNIV

3 3 3

2 Determinenumbersof
individualsandpopulations
necessaryto ensurespecies
stability, securityand self
perpetuation.

5 1. Cont. R4,ES DNER, USFS No costanticipated.

2 Determinewhat additional
actions,if any, arenecessary
to achieverecoverycriteria.

52. Cont. R4,ES DNER 1 1
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CenterFor PlantConservation
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Departmentof Biology
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Ms. EstherRojas
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Hato Rey,PuertoRico 00918

(*) Mr. ErnieGarcia
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Box B
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Director
Departmentof Biology
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Departmentof Botany
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SmithsonianInstitution
Washington D C 20560
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InternationalInstituteof Tropical Forestry
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