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EXECUTIVE SUMMARY OF THE RECOVERYPLAN FORFIVE TREE SPECIES
OF THE CARIBBEAN NATIONAL FOREST

CurrentStatus: Callicarpa ampIa, hexsintenisii, Styraxportoricensis,Ternstroemia
luquillensis, and Ternstroemiasubsessilisare listed asendangered.Callicarpa amplawas
historically knownfrom the U.S. Virgin IslandsandPuertoRico, but at presentit is
restrictedthe Luquillo Mountainsof PuertoRico. The otherfour speciesareendemicto
PuertoRico, wherethey exist only in the Luquillo Mountains.

HabitatreciuirementsandLimiting Factors: All the localities of thesefive treespeciesoccur
within the federallyownedCaribbeanNational Forest,within themunicipalitiesof Ceiba,
Loiza, Naguabo,and Rio Grande. Callicarpa ampIa is knownfrom five localities in the palo
coloradoforesttype. Three localities of hexsintenisiiareknown from the dwarf foresttype.
A single treeof Styrax portoricensisis knownto exist in thepalo coloradoforest type.
Ternstroemialuquillensis grows in threelocalities in thepalo coloradoforest andone locality
in the dwarf forest. The four knownlocalities of Ternstroemiasubsessilisare in the palo
coloradoforest. Thesespeciesareextremelyrestrictedin distribution and vulnerableto
habitatdestructionor modification by forest managementpracticesand hurricanes.

RecoveryObjective: Downlisting.

RecoveryCriteria: Existing populationsand their habitatsshouldbeprotectedand

self-sustainingpopulationsmustbe establishedin protectedareas.

Actions Needed

:

1. Preventfurtherhabitatlossandpopulationdecline.

2. Continueto gatherinformationon thedistribution and
abundanceof thesefive endangeredtrees.

3. Conductresearchon habitatrequirements,reproductive
biology and ecology.

4. Establishnewpopulations.

5. Refinerecoverygoals.

Dateof Recovery: Downlisting shouldbe initiated in year2030, if recoverycriteria are met.

RecoveryCosts: Recoverycostsfor the five treespecieshavebeenestimatedat $188,000
for the first 3 years. Subsequentexpenditureswill dependon the resultsof thesepreliminary
studiesand activities,andthereforecannotbe estimatedat this time.
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PART I. INTRODUCTION

Callicarpa ampla, hexsintenisii, Styraxportoricensis,Ternstroemialuquillensis , and
Temstroemiasubsessilisare five treesonly known at presentfrom the Luquillo Mountainsof
easternPuertoRico (Liogier and Martorell 1982). Callicarpa ampla (capsrosa)is an
evergreentreenative to PuertoRico and St. Thomas,U.S. Virgin Islands. The specieshas
beencollectedin Barranquitas,Adjuntas,Utuado, Cayey,andthe Luquillo Mountains
(Vivaldi and Woodbury 198la). However, at present,it is knownfrom only
14 treesin five locationsin thetabonucoforest type within the Luquillo Mountains. The
presentendangeredstatusof capA rosais primarily a resultof thedestructionand
deforestationwhich hasoccurredin PuertoRico and the Virgin Islands.

hexsintenisii (nocommonname)is a shrubor small treeendemicto the dwarfor elfin forest
of the Luquillo Mountains,whereanestimated150 individuals areknownto exist. Styrax
portoricensis(palode jazmin) is anevergreentreeonly knownfrom one individual growing
in the palo coloradoforestof theLuquillo Mountains. Ternstroemia luquillensis (palo
colorado)is an evergreentreeonly known from six individuals within the palo coloradoand
dwarf forestsof the Luquillo Mountains. Ternstroemiasubsessilis(no commonname)is an
evergreenshrub or small treewhich hasbeenreportedfrom the Luquillo Mountainsandthe
Maricao Forest. It is currentlyknownonly from a populationthat consistsof 37 individuals
from nine sitesat the Luquillo Mountains.

All speciesoccurwithin the CaribbeanNationalForest,which is managedby the USDA
ForestService. Impactsto the speciesmayoccur from hurricanesthat periodically hit the
forest, aswell asmanagementpractices,suchasconstructionof forestpublic facilities, trail
maintenance,andestablishmentand maintenanceof plantations,amongothers. The proposed
reconstructionandreopeningof roadP.R. 191, which crossesthe forest, may impact
individualsof Callicarpa ampla, Ternstroemialuqillensis, and Ternstroemiasubsessilis.
Other populationsof T. luquillensisand T. subsessilisin the dwarf forestwere destroyedby
constructionof communicationtowerson El YunquePeak(Vivaldi et al.198lb. 198ic). hex
sintenisii may be affectedby destructionof thedwarf forest occurringon the mountaintops
of Pico,del Este, for the constructionand/orexpansionof communicationfacilities by the
U.S. Navy andotherprivate entities.

Callicarpa ampla, hexsintenisii,Styraxportoricensis,Ternstroemialuquillensis,and
Ternstroemiasubsessiliswere determinedto be endangeredspeciesonApril 22, 1992,
pursuantto the EndangeredSpeciesAct of 1973, asamended(U.S. Fishand Wildlife Service
1992). Critical habitatwasnotbeendesignatedfor thesespeciesbecauseof therisk of
vandalismandthepossibility of overcollection.



Description

Callicarpa ampla (capsrosa)wasdescribedby Schauerin 1847 from specimenscollectedin
1827 by Heinrich Wydler somewherein PuertoRico. Only sevenotherspecimenshavebeen
collectedsincethen, six of them from the lower montaneforestsof PuertoRico (Ewel and
Whitmore 1973)and one from St. Thomas,U.S. Virgin Islands(Vivaldi andWoodbury
198IL). The first collection from PuertoRico was madein theLuquillo Mountainsin 1883
by Eggers. The speciesis also known from two specimenscollected in 1885 by
Paul Sintenisin Monte Mat6nArriba in the municipality of Cayeyand Monte Torrecillas in
the municipality of Barranquitas. The other two collectionsmadeby Sintenis in 1886 are as
follows: one from Barrio Pellejasin the municipality of Utuadoand anotherfrom Barrio
Saltillo in the municipality of Ajuntas. During this century,Callicarpa ampla wascollected
in the Luquillo Mountainsin 1940 by Holdridge, and during the 1950’s and 1960’s by
Woodbury. Cap~i rosa is knownfrom only one collectionfrom St. Thomasmadeby Riedle a
long time ago and hasnot beencollectedor seenagain. Sincemost of the original vegetation
of St. Thomashasbeeneliminated,it seemsthat the specieswasextirpated. At present,the
speciesis known from only 14 individuals in thepalo coloradoforestassociationin the
Luquillo Mountains.

Callicarpa ampla is an evergreenshrubor small treereachingup to 15 meters(in) in height,
with stout, tetragonalor subteretebranches,and internodesof up to 6.5 centimeters(cm)
long. Youngbranchesare tetragonal,purplish-blackin color, white scurfy, and glabrescent.
The leavesare simple, opposite,decussate,andextipulate,dark shiny greenaboveandpale
greenwith white scurfy and raisedveins and midveinsbelow. The leavesare
membranaceousor rarely subcoriaceous,measuring8-35 cm long, and3.5-8cm wide; the
leafblade is elliptic to oblong,with an acute to acuminateapex,andwith marginsentire or
slightly sinuateor dentate. The inflorescenceis anaxillary, corymbosecymeabout 11 cm
long. The cymesaredenselywhitish scurfy, with pedunclesof 1-6.5cm long. The flowers
are actinomorphicand hermaphroditic. The specieshasa four-lobed,campanulateto
subentire,lepidoteor puverulentcalyx which is 0.6-1.8millimeters (mm) long and 1.3-
1.4 mm wide. The white four-lobedcorolla is broadly tubular,measuringabout 1.8 mm
long and 1.7 mm wide. The four stamensof the flower measure5.2 mm long, and are
exertedand epipetalousat the baseof the corolla. The four-lobedand four-celledovary is
subglobose,measuringabout 1 mm ~ndiameter. The fruit is a fleshy four-seededdrupe,
about6 mm in diameter. The fruit is whitish whenyoung andbecomespurplewhenripe
(Little et al. 1974)

hexsintenisii(no commonname)wasdescribedby Urbanin 1908 from specimenscollected
by Paul Sintenisin theupperelevationsof the Luquillo Mountains during the late 1800’s.
This is still the only regionwherethe speciesis known to occur (Little et al. 1974), where
about 150 individualsare knownto exist from threepopulations(Garciaand Laboy 1991).
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hexsintenisii is a shrubor small treereaching4.5 m in heightand 7.6 cm in diameter. The
alternateleavesare glabrous,obovateto elliptic, and coriaceous,measuringI to 2.5 cm long
and 0.6 to 1.9 cm wide (Little et al. 1974). The leafapexis notched,with edgesturned
under,andwith the midrib slightly sunken. Thebark is gray and smooth,usuallycovered
with mossesand liverworts. This is a dioeciousspecies,with white axillary flowers,
growing solitary or in small groups,with pedicelsof 0.6 to 1.0 cm long. Femaleandmale
flowers beara 4-5 lobedcalyx andcorolla, with elliptic white petalsslightly unitedat the
base. Femaleflowers contain4-5 alternate,nonfunctionalstamens,and a four-celledovary;
the maleflowers bearlargerstamensand a small nonfunctionalpistil. The fruit is a drupe,
which is greenwhenimmature(Little et al. 1974).

Styraxportoricensis(palode jazmin) wasdescribedin 1892 by Krug and Urbanfrom
specimenscollectedby Sintenisin 1885 in theSierrade Naguaboand Sierra deYabucoaof
easternPuertoRico. In Octoberof 1935, the specieswascollectedsomewherein the
Luquillo Mountainsby C. Horn and L. Holdridge (Vivaldi et al. 1981c). Fruits of the
specieswere collectedin 1954 in the El Verde areaof the Luquillo Mountains(Little et al.
1974). Besidesthe collectionsmentioned,no recordof the specieswasmadeuntil the early
1980’s, whenit was rediscoveredin the Luquillo Mountains,beingknownat presentfrom a
single individual.

Styraxportoricensisis anevergreentreeof 10-12m in height. The leavesare simple,
alternate,exstipulate,and glabrous,measuring6-12 cm long, and 3-5cm wide. The leaf
bladesareelliptic, with a cuneatebase,andan acuteor acuminateapex; the petiole is 6-
12 long and lepidote. Both surfacesare finely reticulate-veined;the upperside is shiny dark
green,the lower surfaceis palegreenwith scatteredstellatescales. The axillary or terminal
flower racemesare2-5 cm long, bearingthreeto six perfectflowers with ferrugineo-
lepidote,curvedpediclesof 10-15 mm long. The calyx is cup-shaped,ferrugineo-lepidote,
with five 4-5 mm long sepals. The white corolla is valvate,with five 12-25mm long petals
which aresilvery lepidoteinside. The 10 stamenspresentare free, with filamentsas long as
anthers,and with long stellatehairs at thebase. The superiorovarycontainsnumerous
ovules. The pistil is as long asthe corolla lobes, with a three-lobedstigma. The fruit is
one-seeded,oblong-elliptic, lepidote,drupeof 2.5-3.5cm long and 1.3-1.5cm in diameter.
The fruit apex is acuminate,and thefruit basemaintainsthecalyx (persistent). The fruit
bearonly one seed, 19 mm long and 8-10 mm wide, which is palereddishbrown.

Ternstroemialuquillensis (palo colorado)wasdescribedby Krug andUrbanin 1896 from a
collectionmadeby Eggersin 1883, somewherein the Sierrade Luquillo, and from two
collectionsmadeby Sintenisduring 1885 in the Jim~nezareaof theLuquillo Mountains. It
is presentlyknownfrom six individuals in fourpopulationswithin the Luquillo Mountains in
both the palo coloradoanddwarf forest types (Garciaand Laboy 1991).
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Ternstroemialuquillensis is anevergreentreeof up to 20 metersin height, with dark gray
smoothbark. The elliptic to oblong-ellipticentire, extipulate,andcoriaceousleavesare
about6-12 cm long and 2.5-4cm wide. The leavesare acute atbothends,with themidvein
sunken; they areblackpunctatebelow, with stout petiolesof 6-12 mm long. The perfect,
actinimorphicflowers are fragrantandsolitary, congregatingat theend of thebranches. The
flowersmeasureabout2.5 cm in diameter,with a slenderpedicel of 2.5-9cm long. The
flowers containfive 9 mm long imbricated sepals,and five 12 mm long creamywhite petals.
Flowersbearnumerousstamens,adnateto the baseof the corolla, and a two-celled superior
ovary with 16-20ovules in eachcell. The fruit is anovoid capsulewith a persistentstyle,
which containseveralsmall bright red seedsof 3 mm long.

Ternstroemiasubsessiliswas first collectedby J. A. Schaferin 1914 in the Luquillo
Mountains,but wasdescribedby Britton and Brunner in 1924 from a specimentheycollected
at the summit of El Yunquethe previousyear. The specieswascollectedby Roy Woodbury
in the regionof Maricao in 1960. The speciesis known at presentfrom 37 individuals
occurringin four localities within the Luquillo Mountains(Garciaand Laboy 1991).

Ternstroemiasubsessilisis anevergreenshrub or small treeof up to 5 m height. The leaves
arealternate,exstipulate,andthick, measuring3-7 cm long and 1.5-2.8wide. The leaf
blade is obovateto oblanceolate,with an obtuseand sometimesapiculateapix, and a cuneate
base. The leavesare revolute, with a punctatelower leaf surface. Petiolesare stout,
measuring 6.6 mm long. The flower is perfect, actinomorphicand solitary, growing
axillary from the end of the branches. The shortpedicel,of 1-2 mm long, makesthe flower
appearsessileor subsessile,as the specificepithetof this plant suggests. The calyx consists
of five glandular, imbricatesepals,2-5 mm long. The corollacontainsfive white, connate,
orbicular or concavepetals, 10 mm long. The stamensarenumerous,being adnateat the
baseof thecorolla. The ovary is superiorand probably two-celled. The fruit is anovoid-
conicalcapsuleof 10 mm long, with a sharppoint.

Distribution andPopulationStatus

All the currently known localities of Callicarpa ampla, hexsintenisii, Styraxportoricensis,
Ternstroemialuquillensis, andTernstroemiasubsessilisoccurwithin the CaribbeanNational
Forest,which is administeredby the USDA ForestService. The following areknownsites
for the species:
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Callicarpa ampla:

1. Barrio Rio Blanco. Naguabomunicipality. Two localities occurwithin this
ward. They are locatedon uphill sidesof stable,well-vegetatedslopesabove
road P.R. 191. Eachone of the localities consistsof a single individual.

2. Barrio MameyesII. Rio Grandemunicipality. The only locality
knownat presentfrom Barrio MameyesII occurson slopescloseto
Rio deLa Mina, eastof roadP.R. 191.

3. Barrio Jim~nez.Rio Grandemunicipality. This area,which is also knownas
El Verde, containstwo localities nearthe Sonadoracreek,westof road
P.R. 186. Theplantsgrow on well-vegetated,extremelysteepslopes.

hexsintenisii:

1. Limit betweenbarrio Rio Abajo, Ceibamunicipality andbarrioRio Blanco

.

Naguabomunicipality. This areacontainstwo localities occurringnearthe
roadto Picodel Este. About 10 individuals havebeenseenat one of thetwo
localities in this area. The secondlocality hasbeenestimatedat severaldozen
individuals. Theselocalities arenearto the U.S. Navy Picodcl EsteRadar
Site.

2. Barrio Jim~nez.Rio Grandemunicipality. This locality, which is not far from
El YunquePeakElectronicSite, harborsthe largestnumberof individuals,
about100. The plantsgrow on a steeparea,about250 metersfrom the
developedareaof El YunquePeak.

Styraxportoricensis:

1. Barrio Guzm~inArriba. Rio Grandemunicipality. Only a single treeis known,

growing westof El Cacique.

Ternstroemialuquillensis:

1. Barrio Rio Blanco, Na~uabomunicipality. Only two individuals areknown
from this locality, which is adjacentto road P.R. 191 in the areawherethe
road is currently closed. The plantsarewithin a USDA ForestService
researchplot. Basedon informationprovidedby GarciaandLaboy (1991)
thesetwo individuals mayhavebeenmisidentifiedand may be insteadArdesia
luquillensis.
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2. Limit betweenbarrio Rio Abajo. Ceibamunicinality. andbarrio Rio Blanco

.

Naguabomunicipality. Occurringnearthe Picodel Esteroad, this locality
consistsof a single individual. This is, at present,the only individual for the
speciesoccurringin the dwarfforest zone.

3. Barrio Jim~nez.Rio Grandemunicipality. This locality consistsof a single
tree, growing in the areaof QuebradaSonadora. The speciesis within the
long-termresearchplot establishedby theCenterfor Energy and
EnvironmentalResearch(CEER) of the University of PuertoRico.

4. Barrio MameyesII. Rio Grandemunicipality. Consistingof two immature
plants, this locality is about300 metersnorth-northeastof Picodel EsteRoad.

Ternstroemiasubsessilis:

1. Barrio Rio Blanco. Naguabomunicipality. Three localities occurwithin barrio
Rio Blanco. Oneof theselocalities hasanestimated30 individuals,which are
growing on a small flat abovea steepslope,about 100 metersabovea closed
portionof roadP.R. 191, currently closedto the public. A secondlocality
consistingof five plants, is locatedabout300 meterssouth of Picodel Este
road (ForestRoad 27). The single individual of thethird locality grows
betweenLa Mina peakand the sectionof El Toro trail that lays within barrio
Rio Blanco.

2. Limit betweenbarrio Cubuy. Loiza municipality and barrioGuzm~nArriba

.

Rio Grandemunicipality. A single individual wasdiscoveredin 1991, nearEl
Toro trail, westof El Toro peak.

HabitatDescription

The Luquillo Mountains regionis of volcanicorigin andof a roughtopography,with cliffs
and rock exposuresat high elevations. Six major rivers areborn in themountainsand
waterfallsarenumerous. Nineteensoils belongingto four soil associationshavebeen
identified within the CaribbeanNational Forest(Silanderat al. 1986), of which the Los
Guineos-Guayabota-Rockland associationconstitutesthe mostextensiveone (USDA 1977).
This associationcontainsacidic, shallow to deep,well drainedto poorly drainedsteepsoils.

The CaribbeanNationalForestholds fourvegetationtypes: tabonucoforest, palo colorado
forest, palmade sierraforest, anddwarfor elfin forest. All theknownlocalities of
Callicarpa ampla and Styraxportoricensis,and some localities of Ternstroemialuquillensis
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and Ternstroemiasubsessilisoccurwithin thepalo coloradovegetationtype. Somelocalities
of Ternstroemialuquillensisand Ternstroemiasubsessilis,andall the localities of hex
sintenisiioccur in thedwarf forest vegetationtype.

Thepalo coloradoassociationis anevergreenforest found at elevationsgreaterthan 600
metersand coversapproximately17 percentof theCaribbeanNationalForest(Silanderet al.
1986). Although the rare Ternstroemialuquillensis is locally knownaspalo colorado, the
forest associationderivesits namefrom Cyrilla racemiflora,which is a dominantspeciesin
this vegetationtype and is also knownaspalo colorado. This typeof forest containstwo
stratathat arenot well defined(Vivaldi andWoodbury 198la). Thecanopyor upper layeris
20 rn tall and the secondor lower layeris 10 m high. Thecrownsaredense,with medium
to low branching. Buttrcssingis not usually presentand many old treesleandownhill. The
herbaceouslayer is variableor maybe absent. The leavesof mostspeciesare simple and
thick, manyare mesophyllousbut some aremicrophyllous(ca5 cm). Plantdiversity is not
very high (Wadsworth 1951). Cyrilla racem~fiora,togetherwith Calycogonium
squamulosum(jusillo) andMicropholisgarcin~folia (caimitillo) are indicator speciesof the
palo coloradovegetationtype, since theyare the mostprominent in termsof density,
frequency,anddominance(Wadsworth 1951). Otherplant speciesinclude Croton
poecilanthus(sabin6n),Micropholis chrysophylloides(lecheprieta),Prestoeamontana(palma
de sierra), and Ocoteaspathulata(nemoc~cimarrona). Epiphytes,epiphylls, and vines are
commonin the palo coloradoforest.

Thedwarf forest associationis foundon the summitsof mountainsat elevationsgreaterthan
750 metersand coversonly 2 percentof theCaribbeanNational Forest(Silanderetal.
1986). This forest is composedof densestandsof short, small diameter,gnarledtreesand
shrubs,forming a singlecanopylayer. Trunksareheavily coveredby mossesand epiphytes.
Leavesaremicrophyllous (8 cm or less)to nanophyllous(3 cm or less),usually thick and
growing mainly at the tip of thebranches. Roots form a superficialmat, andadventitious
roots arecommon(Gill 1969).

About 478 speciesof plantsare found in the dwarf forest, including trees,shrubs,vines,
herbaceousplants,and bryophytes(Vivaldi 1981b). Coloniesof freshwateralgaearealso
present(Howard 1968). Treespeciespresentin this forest includesCalycogonium
squamulosum(jusillo), Calyptrantheskrugii (no commonname), Clusia clusicides(cupeillo),
Eugeniaborinquensis(no commonname),Miconiafoveolata(camasey),Micropholis
garcin~folia (caimitillo), Ocoteaspathulata(nemoc~icimarrona),and Tabebujarigida (roble
de sierra). Somespeciesof theundershrublayerare Cyatheapubescens(no commonname),
Diplazium grand~florum (no commonname),Psychotriaberteroana(cachimbocom6n),and
Walleniayunquensis(no commonname)(Howard 1968). Someclimbersand epiphytes
presentareAnthuriumdominicense(lenguade vaca),Dilomilis montana(nocommonname),
Gonocalyxportoricensis(nocommonname), Guzmaniaberteroniana(pirigallo), hpomea

7



repanda(bejucocolorado),Marcgravia sintenisii (no commonname),Peperomiaemarginella
(no commonname),Psychotriaguadalupensis(no commonname),Vrieseasintenisii (no
commonname)and severalspeciesof Lepanthes(nocommonname)(Howard1968, Silander
et al. 1986).

Rainfall in the CaribbeanNationalForestis seasonal,with a dry period from Februaryto
April. Annual rainfall in thepalo coloradoforest rangesfrom 300 to 450 cm, and in the
dwarf forest from 450 to 500 cm. Temperaturerangesfrom 11~4O to 32.50C throughoutthe
year,with a meanannualtemperatureof 21 0C in the palocoloradoforest (Wadsworth1951)
and 18.30Cin the dwarfforest (Brown et al. 1983, Howard 1970). Relativehumidity varies
from 90 to 100 percenton cloudydays and during the night. Throughoutthe year,rainfall
exceedsevapotranspirationin the dwarf forest.

Sincethe palo coloradoforest is locatedonmoreprotectedintermediateslopesandmountain
valleys,easterlywindshave low velocities. On the otherhand, strong winds are frequentin
thedwarf forestandconsidereda determinantfactorin that forest type. Althoughwinds in
thedwarf forest rarely exceed51.2kilometers(kin) anhour, occasionalwinds of up to
96 kilometersanhourhavebeenregistered(Howard 1968). Hurricanewindsoccur in the
areaperiodically. Hurricanefrequencywas estimatedby Fassig(1929)asanaverage
frequencyof one hurricaneevery 10 years,but otherauthorshavesuggestedthe frequencyof
oneevery 16 years(Pic6 1974), and one every 24 years(Lugo et al. 1976).

In addition to the wind effect, otherfactors suggestedascausingthedwarfedconditionof
this forest type include the presenceof soil nematodes(Vivaldi and Woodbury 198lb),
waterloggedsoils with poor nutrient content(Howard 1968), shallow andpoor root systems,
and inefficient basepumpingdue to low transpirationrates(Weaveret al. 1973).

ReproductiveStatus

Little is knownaboutthereproductivebiology of Callicarpa ampla, flex sintenisii, Styrax
portoricensis, Ternstroemialuquillensis, and Ternstroemiasubsessilis. Althoughadults in all
populationsof Callicarpa ampla were seenin either flower or fruit during Februaryof 1991,
seedlingshavebeenseenin only one locality (Garciaand Laboy 1991). Fruits arepresentin
Holdridgeherbariumspecimennumber245, collected in Septemberof 1940 (Vivaldi and
Woodbury 1981a). DuringMay of 1991, individualsof hexsintenisiiwere producing
flowers andfruits (Garciaand Laboy 1991). According to Little et al. (1974), this species
flowers throughouttheyear. Fruits arepresentin Sintenisherbariumspecimennumber1169
of Styraxportoricensis,collectedon April 26, 1885 (Vivaldi and Woodbury 198ic).
Ternstroemialuquillensishasbeencollectedwith flowers in JuneandJuly. Ripe fruits were
observedon various individuals of Ternstroemiasubsessilisin May 1991 (GarciaandLaboy
1991).
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ReasonsFor Listing

Callicarpa ampla, Ilex sintenisii, Styraxportoricensis,Ternstroemialuquillensis , and
Ternstroemiasubsessilisareextremelyrestrictedin distribution, and consequently,vulnerable
to habitatdestructionor modification. The loss of any individual could placethesespeciesin
a more critical condition. Also theseplantscouldbe attractiveitems for collectors.
Although all five of thesespeciesare found only within the CaribbeanNational Forest,which
is managedby theUSDA ForestService,forest managementpracticessuchasthe
establishmentandmaintenanceof plantations,selectivecutting, trail maintenance,andshelter
constructioncould affect theseplants. Hurricanesare frequentin the Caribbeanandhit the
Luquillo Mountainsperiodically, causingconsiderableforest disturbance. An extensive
regionof the CaribbeanNational Forestwasseverelyimpactedin 1989by HurricaneHugo.

Someplants of Callicarpa ampla, Ternstroemialuquillensis, and Ternstroemiasubsessilisare
found nearroad P.R. 191, proposedfor reconstructionand reopeningin thenearfuture.
Otherlocalities of Ternstroemiasubsessilisand Ternstroemialuquillensis, and all the
localities of Ilex sintenisii occurwithin the dwarfforest, partof which hasbeendestroyedfor
theconstructionof communicationfacilities by the U.S. Navy and private entities. Future
expansionof the existing facilities, aswell asconstructionof newonesmaythreatenthe
existenceof thesespecies.

ConservationMeasures

Conservationmeasuresprovidedto federally listed speciesinclude: recognition,recovery
actions,requirementsfor Federalprotection,and prohibitionsagainstcertainpractices.
Recognitionthroughlisting encouragesand resultsin conservationactionsby Federal,State,
andprivate agencies,groups,and individuals. The EndangeredSpeciesAct providesfor
possibleland acquisitionin cooperationwith the Statesandrequiresthat recoveryactionsbe
carried out for all listed species. The protectionrequiredof Federalagenciesand the
prohibitions againstcertainactivities involving listed plantsarediscussedbelow.

Section7(a) of the Act, asamended,requiresFederalagenciesto evaluatetheir actionswith
respectto any speciesthat is proposedor listed as Federallyendangeredor threatened.
Regulationsimplementingthis interagencycooperationprovision of theAct arecodified at
50 CFR Part402. Section7 (a)(4) requiresFederalagenciesto confer informally with the
FishandWildlife Serviceon any actionthat is likely to jeopardizethe continuedexistenceof
a proposedspeciesor resultin destructionor adversemodification of proposedcritical
habitat. If a speciesis listed subsequently,Section7(a)(2) requiresFederalagenciesto
ensurethat any activities they authorize,fund, or carry out arenot likely to jeopardizethe
continuedexistenceof sucha speciesor to destroy or adversemodify its critical habitat. If a

• Federalactionmay affect listed speciesor its critical habitat,the responsibleFederalagency
mustenterinto formal consultationwith theFish andWildlife Service.
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PART II. RECOVERY

A. RecoveryObjective

The objectiveof this recoveryplan is to providedirection for reversingthedeclineof these
five treespeciesandfor restoringthe speciesto a self-sustainingstatus,therebypermitting
themto be eventuallyremovedfrom the FederalEndangeredSpeciesList.

The five tree speciescouldbe consideredfor dowulistingwhenthe folowing criteria are met:

1. An agreementbetweenthe Fish andWildlife Serviceand the USDA ForestService
concerningtheprotectionof Callicarpa ampla, Ilex sintenisii, Styraxportoricensis,
Ternstroemialuquillensis , and Ternstroemiasubsessiliswithin the Caribbean.
NationalForestpropertyhasbeenpreparedand implemented.

2. An agreementbetweenthe Fish andWildlife Serviceand the Departmentof Natural
and EnvironmentalResources(DNER) concerningtheprotectionof the threespecies
in Commonwealthforestshasbeenpreparedand implemented,if the speciesis
found within DNER properties.

3. New populations(the numberof which shouldbe determinedfollowing the
appropriatestudies)capableof self perpetuationhavebeenestablishedwithin
protectedareas.

10



B. Narrative Outline

1.Preventfurtherhabitatloss andpopulationdecline

.

Protectionof habitatand individual plantsat known populationsites shouldbe
initiated by appropriatepublic agenciesand entities (DNER, theFish and
Wildlife Service,USDA ForestService)and private organizations.

11. Protecthabitat

.

Habitatprotectionof existing populationsmustbegiven the
highestpriority.

111. Developmanagementplans. in cooperationwith the
USDA ForestService,for the CaribbeanNationalForest

.

Managementplansshouldbe developedor modified to
includemeasuresto protectknownpopulationsand their
habitatandprovidefor long-termmonitoring of their
growth andreproduction.

12. Protectplants

.

Individual plants andthe recruitmentof new individuals at all
sitesmustbe monitoredona long-termbasis.

121. Monitor knownpopulations

.

Basic field observationson populationbiology, including
evidenceof reproductionandgrowth and sitechanges,
shouldbe conducted.

122. Enforceexisting Commonwealthand Federalendangered
speciesregulations

.

CommonwealthRegulation’sSection 10 provides for
consultationson endangeredspecieswhich maybe
affectedby a particularproject similar to Section7 of the
FederalEndangeredSpeciesAct. Sinceall speciesareat
presenton federallyownedlands, Section7 consultation
would be necessaryfor any actionwhich might affect the
specieson the CaribbeanNational Forest.
CommonwealthDepartmentof Naturaland
EnvironmentalResourcesRegulationto Governthe
Managementof Threatenedand EndangeredSpeciesof
1985 providesfor criminal penaltiesfor illegal takeof
listed plant specieson public lands. In addition,
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developmentprojectswhich occur in theseareasare
often fundedthroughlocal or Federalagenciesor require
local permits.

123. Educatethe public on plant conservationvaluesand
regulationspertainingto endangeredspecies

.

Both Federaland Commonwealthagenciesshould
becomeinvolved in the educationof thepublic on
generalconservationvalues,aswell ason the importance
of protectingendangeredplantsand the laws relatedto
theirprotection. Slidepresentationsand illustrated
material (in Spanish)on endangeredplantsand plant
communitiesfor presentationto local schoolgroupsand
organizationsshouldbe emphasized.Thesemight be
combinedwith a generalpresentationon all endangered
species. Projectconsultantsandpermittingand funding
agenciesshould be madeawareof endangeredplants, the
laws involved, and their responsibilities.

2. Continueto gatherinformationon thedistribution and abundanceof thesefive
trees

.

Additional informationconcerningthe distributionand abundanceof the
specieswould affect futuremanagementdecisionsand the establishmentof
recoverypriorities.

21. Searchfor new populations

.

Searchesfor new populationsin the CaribbeanNationalForest,
aswell asother regions of theLuquillo Mountainsand of
easternPuertoRico, shouldbe carriedout.

211. Identify and inventorypotential sites

.

Basedon a characterizationof knownhabitattypes,potential
populationsitesshouldbe identified and searched.Similar areas
in the CaribbeanNational Forestthatmight containthesespecies
shouldbe inspected. Since Callicarpa ampla is historically
knownfrom thecentralmountainsof PuertoRico, searchesof
forest remnantsin that areashouldbe includedin the search.
SinceStyraxportoricensis is historically knownfrom mountains
of the Yabucoaregion (Vivaldi and Woodbury, 198id),
explorationin the southeasternmountainareasbesidesthe
Luquillo Mountains shouldbecarried out.
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Coordinatingagenciesandorganizationsin this effort
might be the Fishand Wildlife Service,ForestService
Area of thePuertoRico Departmentof Naturaland
EnvironmentalResources,the PuertoRico NaturalHeritage
Program,Universities,and private conservationorganizations.

212. Characterizesites to determinetheir suitability asfuture
recoverysites

.

If newpopulationsarediscovered,this information
should be addedto the databaseof the variousagencies
and organizationsinvolved. In addition, sitesshould be
evaluatedfor the availability of propagativematerialand
the potential for protection. On sites identified as
potentialhabitatbut whereno plantsare found, the
suitability of the site for introductionof individuals
should bedetermined.

213. Obtainprotectivestatusfor the privately owned
populationsites

.

If, in the future, new individuals arediscoveredgrowing
in privately ownedsites, theseshouldbeprotected
throughlandacquisition,theestablishmentof
conservationeasements,or throughlandowner
agreements.

3. Conductresearch

.

Basic biological information is currently neededfor thefive tree
species.Studiesshould focuson aspectsof life history, genetic
variability, methodsof propagation,and evaluationof possible
introductionsites. Thesestudiesmaybe critical in therecoveryof the
species.

31. Define habitatrequirements

.

Studiesto definehabitatrequirementsshould beconducted.

32. Study reproductivebiology and ecologyof the five treespecies

.

Little informationis currently availableconcerningthe
reproductivebiology of thesespeciesin their naturalhabitat.
Effectivemanagementand recoverydependupon obtainingthis
information.
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321. Assessperiodicity of flower productionand pollination
activity

.

Determinetheexistenceof phenologypatternsand
environmentalfactorsgoverningthem. Study aspectsof
flower developmentand longevity, anthesis,and
productionof rewards. Determinebreedingand
pollination systemspresent.

322. Assessperiodicity of fruit and seedset and dispersion

.

The frequency,timing, and thephysical andbiological
factorscontrolling the fruit and seedset and dispersion
should bedetermined.

323. Assessseedviability and germination

.

Evaluatethe proportionof viableseedsproducedandthe
environmentalconditionsrequiredfor germination.

324. Evaluateseedlingestablishmentand growth

.

Field and laboratoryexperimentsshould focuson these
critical stagesin order to gatherinformationon seedling
survivorshipand recruitment. Determineenvironmental
or biological factorsaffectinggrowth anddevelopmentof
plantsuntil reproductivestages.

325. Determinegeneticstructureof the species

.

Study intra and inter-populationgeneticdiversity of the
speciesusing appropriatetechniques.

33. Evaluatefeasibility of artificial propagationanddevelop
propagationprogram

.

Propagationtechniquesshould be evaluatedand,utilizing this
information,a propagationprogramwith local nurseriesmay be
developed.

331. Assessfeasibility of propagation

.

Basedon the availability of propagativematerial,
economicand logistical considerations,andresultsfrom
aboveresearch,determinethe most feasiblemethodsof
propagationand transplantationto existing or new sites.
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332. Developartificial nropa~ationprogram

.

Thesetreespeciesshouldbe includedin the ongoing
artificial propagationprogramat local nurseries.

4. Establishmentof new populations

.

Areasfor the establishmentof newpopulationsof thesetree species
shouldbe selectedand new populationsestablished.

41. Selectappronriatesites for populationintroductionor
enhancementusing artificially propagatedmaterial

.

Habitatrequirementsand otherecologicalconsiderationsrelated
to speciesintroductionmustbeconsideredin order to ensurethe
successand relevanceof transplantingpropagatedmaterial.

411. Selectsitesand assesshabitatsuitability

.

Using information from Task 211 and 31 above,
inventorypotential sites for the introductionand
establishmentof new populationsof the five treespecies.

412. Ensuresite protection

.

If proposedsitesarenot already onprotectedland, steps
mustbe takento providesuchprotectionfor new
populations. Managementplansfor thesenew sites
should be developedor modified, if existing, to include
considerationsfor thesespecies.

413. Introductionof plants

.

Successof plantingsandthe maintenanceof ecological
integrity shouldbecarefully monitored.

5. Refinerecovervgoals

.

As additionalinformationon thebiology, ecology,propagation,and
managementof thesefive speciesis gathered,it will benecessaryto
betterdefine,andpossiblemodify, recoverygoals.

51. Determinenumbersof individualsandpopulationsnecessaryto
ensurespeciesstability. security, and self-perpetuation

.

Environmental,reproductive,and geneticstudies,togetherwith
the relativesuccessof populationprotectionmeasures,will
allow morepreciseand realistic recoverygoals to be
established.
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52. Determinewhat additionalactions,if any, arenecessaryto
achieverecoveryobjectives

.

If thereare any actionsnot includedin this recoveryplanwhich,
during the recoveryprocessbecomerecognizedspecies’needs,
they will be incorporatedinto theplan.
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PART III. IMPLEMENTATION SCHEDULE

Priorities in Column4 of the following ImplementationScheduleare assignedasfollows:

An actionthat mustbe takento preventextinctionor to
preventthe speciesfrom declining irreversibly in the
foreseeablefuture.

An actionthat mustbe takento preventa significantdeclinein
speciespopulationlhabitatquality or someother significant
negativeimpact shortof extinction.

All otheractionsnecessaryto providefor full recoveryof the
species.

Priority 1:

Priority 2:

Priority 3:
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RECOVERYPLAN IMPLEMENTATION SCHEDULE

TASK

PRIORITY TASK

TASK

DESCRIPTION

DURATION

(YEARS)

RESPONSIBLEPARTY COSTESTIMATES ($K)

COMMENTS
FWS

REGION DWISION OTHER FYi__j FY2 J_FY3

No cost
anticipated.

1111 Developmanagement
plans, in cooperation
with the USDA
ForestService,for
the Caribbean
NationalForest.

4 4 TE USDA-FS

1213 Obtainprotective
statusfor the
privately owned
populationsites.

4 4 TE PRDNER Costcan
not be
determined
at present
dueto the
possibility
of
conservation
easements
or land
owner
agreements.

1121 Monitor known
populations.

Cont. 4 TE USDA-FS,&
Universities

5 5 5

1122 Enforceexisting
Conunonwealthand
Federalendangered
speciesregulations.

Cont. 4 TE, LE PRDNER 10 10 10 OnePRDNER
rangerhalf
time
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RECOVERY PLAN IMPLEMENTATION SCHEDULE (continued)

TASK

PRIORITY TASK

TASK

DESCRIPTION

DURATION

(YEARS)

RESPONSIBLEPARTY COSTESTIMATES ($K)

COMMENTSRREGION DIVISION OTHER FYi j____FY2 FY3

5 5131 Definehabitat
requirements.

4 4 TE USDA-FS,
PRDNER&
Universities

5

1331 Assessfeasibility of
propagation.

4 4 TE USDA-FS,
PRDNER&
Universities

10 5 5

1411 Selectsitesandassess
habitatsuitability.

4 4 TE USDA-FS,
PRDNER

No cost
anticipated.

2 123 Educatethepublic on
plant conservation
valuesand
regulationspertaining
to endangered
species.

Cont. 4 TE USDA-FS,
PRDNER,
Universities

&
Conservation
Organizations

No cost
anticipated.

2 211 Identify and
inventorypotential
sites.

4 4 TE USDA-FS,
PRDNER,
Universities

&
Conservation
Organizations

10 5 5
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RECOVERYPLAN IMPLEMENTATION SCHEDULE (continued)

TASK

PRIORITY TASK

TASK

DESCRIPTION

DURATION

(YEARS)

RESPONSIBLEPARTY COSTESTIMATES($K)

COMMENTS

FWS

REGION_j DIVISION OTHER

ri
IFY2IFYI FY3

2 212 Characterizesitesto
determinetheir
suitability asfuture
recoverysites.

3 4 TE USDA-FS,
PRDDNER,
Universities

&
Conservation
Organizations

No cost
anticipated.

2 321 Assessperiodicity of
flower production
andpollination
activity.

5 4 TE USDAS-FS,
PRDNER&
Universities

15 10 10 15K/yr &
10K/yr
includes321,
322, 323,and

2 322 Assessperiodicity of
fruit andseedset,
anddispersion.

5 4 TE USDA-FS,
PRDNER&
Universities

2 323 Assessseedviability
andgermination.

3 4 TE USDA-FS,
PRDNER&

Universities

2 324 Evaluateseedling
establishmentand
growth.

10 4 TE USDA-FS,
PRDNER&
Universities
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RECOVERYPLAN IMPLEMENTATION SCHEDULE (continued)

TASK

PRIORITY TASK

TASK

DESCRIPTION

DURATION

(YEARS)

RESPONSIBLEPARTY COST ESTIMATES ($K)

COMMENTS
REGION

FWS
DIVISION OTHER

~ FY2 FY3
2 325 Determinegenetic

structureof the
species.

4 4 TE Universities 10 5 5

2 332 Developartificial
propagationprogram.

5 4 TE USDA-FS,
PRDNER&
Universities

10 5 5

2 412 Ensuresite
protection.

4 4 TE USDA-FS &
PRDNER

No cost
anticipated.

2 413 Introductionof
plants.

4 4 TE USDA-FS,
PRDNER&

Universities

3 3 3

2 51 Determinenumbers
of individuals and
populationsnecessary
to ensurespecies
stability, security,
andself-perpetuation.

Cont. 4 TE USDA-FS &
PRDNER

No cost
anticipated.
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RECOVERY PLAN IMPLEMENTATION SCHEDULE (continued)

PRIORITY TASK

TASK

DESCRIPTION

TASK

DURATION

(YEARS)

RESPONSIBLEPARTY COSTESTIMATES ($K)

COMMENTS
FWS

REGION DIVISION OTHER FYi FY2 FY3

2 52 Determinewhat
additionalactions,if
any, arenecessaryto
achieverecovery
objectives.

Cont. 4 TE PRDNER

11
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TE - Fish and Wildlife Service,EndangeredSpeciesDivision
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USDA-FS - U.S. Departmentof Agriculture, ForestService
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