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EXECUTIVE SUMMARY OF THE RECOVERYPLAN FOR
ARTSTIDA CHASEAE,LYONIA TRUNCATAVAR. PROCTOR!!

AND VERWONIAPROCTOR]!

CurrentStatus: Aristida chaseae,a perennialgrass,andLyonia truncatavar.
proctorii and Vernoniaproctorii, two small shrubs,arecurrently designatedas
endangered.All threeareendemicplantsrestrictedin distributionto southwestern
PuertoRico.

Habitat Requirementsand Limiting Factors: A. chaseaeis knownfrom only two
localities: the CaboRojo NationalWildlife Refugein CaboRojo and the Sierra
Bermeja,a rangeof hills in themunicipalitiesof CaboRojo and Lajas. L. truncata
var. proctorii and V. proctorii areknownonly from the summitof Cerro Mariquita in
the Sierra Bermeja. In the SierraBermejaall threespeciesare threatenedby wildfires
and agricultural,residential,and touristdevelopment. Both on Refugeland andin the
SierraBermeja,A. chaseaemay be threatenedby competitionfrom introducedgrass
species.

RecovervObjective: Downlisting.

RecoveryCriteria: Thesethreespeciescouldbeconsideredfor downlistingwhen(1)
the knownpopulationson privately ownedland in the SierraBermejaareplacedunder
protectivestatus,and(2) newpopulations(the numberof which shouldbe determined
following the appropriatestudies)capableof selfperpetuationhavebeenestablished
within protectedareassuchasthe CaboRojo National Wildlife Refuge.

Actions Needed

:

1. Protecthabitatandexisting populations,throughanagreementwith
private landowners,the municipalitiesof CaboRojo and Lajasandthe
Departmentof NaturalandEnvironmentalResourcesor through
acquisition.

2. Developand implementmanagementplanfor Aristida chaseaeon Refuge
land.

3. Monitor known populations.
4. Enforceexisting Commonwealthand Federalendangeredspecies

regulations.
5. Educatethe public on conservationvaluesandregulations.
6. Conductresearchonaspectsof the life history of the speciesand

evaluatepropagationtechniques.
7. Conductpropagationandenhanceexistingpopulationsor establishnew

oneson protectedlands.
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Dateof Recovery: Dowulisting shouldbe initiated in 2025, if recoverycriteria are
met.

RecoveryCosts: Recoverycostsfor thesethreespecieshavebeenestimatedat
$95,000for the first 3 years. Costsfor land acquisitionhavenot beenestimated,
since alternativemechanismsmaybeutilized to protect the species. Subsequent
expenditureswill dependuponthe resultsof preliminary studies,andtherefore,
cannotbe estimatedat this time.
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PART I. INTRODUCTION

Aristida chaseae,a perennialgrass,and Lyonia truncatavar. proctorii, and Vernonia
proctorii, two small shrubs, are threeendemicplants restrictedin distribution to
southwesternPuertoRico. A. chaseaeis known from only two areas,the CaboRojo
National Wildlife Refugein the municipality of Cabo Rojo andthe rangeof hills
knownasthe SierraBermejain themunicipalitiesof Lajasand Cabo Rojo. Thetwo
small shrubsareknownonly from the summitareaof Cerro Mariquita in the Sierra
Bermeja. In the SierraBermeja,all threespeciesare threatenedby wildfires and
agricultural,residential,andtourist development.Aristida chaseaemay be threatened
by competitionfrom introducedgrassspecies.

Thesethreespecieswere determinedto be endangeredon April 27, 1993, pursuantto
the EndangeredSpeciesAct of 1973, asamended(U.S. FishandWildlife Service
1993). Critical habitatwasnot designatedfor thesespeciesbecauseof the risks of
vandalism.

Description

Anstidachaseae,of thefamily Poaceae,wasdiscoveredby AgnesChasenear
Boquer6nin 1913. It wasknown only from the type collectionfor manyyearsuntil it
was discoveredby Paul McKenzie in 1987, on the CaboRojo NationalWildlife
Refuge(Refuge). It was later found on theupperslopesof the SierraBermeja in the
municipalitiesof CaboRojo andLajas, a rangeof hills just to the eastof the Refuge
(McKenzieet al. 1989).

Aristida chaseaeis a perennialgrasswith denselytufted,wide-spreadingculmswhich
may reachfrom 50 to 60 centimetersin length. The leafbladesare involute,
2 to 3 millimeters wide and 10 to 15 millimeters long. The paniclesare narrowand
may be from 10 to 14 millimeters in length. Theglumesareequal,10 to
13 millimeters long and acuminateor awn-tipped. The lemmais approximately
12 millimeters long, narrowedat the summitbut scarcelybeakedand scaberlouson
the upperhalf. The callus is 1 millimeter long and denselypilose. Theawns are
equal,somewhatdivergent, flat at thebase,not contortedexceptwith ageand
approximately2 centimeterslong.

Lyonia truncatavar. proctorii, of the family Ericaceae,wasdiscoveredin September
of 1987 by Dr. GeorgeProctor, anddescribedby Dr. WalterJuddin 1990(Judd
1990). This family consistsof about 100 to 125 generaand some3,500 species,of
which mostare shrubsandmany frequently are found growing in acid soils. In
PuertoRico, threegeneraand five speciesin this family havebeenreported(Liogier
and Martorell 1982). The speciesLyonia truncata is known from PuertoRico and
Hispaniola,andthreevarietiesarecurrently known: var. truncata in southern
Hispaniola,var. montecristinain northernandcentralHispaniola,andvar. proctorii



in southwesternPuertoRico (BreckonandKolterman 1994a). This speciesis
currently known only from thetype locality, theupperslopesand summit areaof
Cerro Mariquita in the rangeof hills known asthe SierraBermejain CaboRojo,
PuertoRico.

Lyonia truncatavar. proctorii is anevergreenshrubwhich mayreachup to 2 meters
in height. The leavesarealternate,elliptic to ovate,coriaceous,and from 0.9 to
4.5 centimeterslong and 0.4 to 2.3 centimeterswide. The leafmarginsmay be
toothedandthe lower surfaceis sparselyto moderatelylepidote andmoderatelyto
denselypubescent. The inflorescencesare fasciculatewith from 2 to 15 flowers.
Pedicelsare from 2 to 5 millimeters in length and sparselypubescent.Flowersare
small (0.7 to 1.5 millimeters in length),white, andurn-shaped. The fruit is a dry
capsule,3 to 4.5 millimeters in length and2.5 to 4 millimeters in width, sparsely
pubescent,andcontainsseedsapproximately2.5 millimeters in length.

Vernoniaproctorii, of the family Asteraceae,was discoveredin Septemberof 1987by
Dr. GeorgeProctor, Dr. Horst Haneke,andPaul McKenzieand later describedby
Urbatsch(1989). The family Asteraceaeis the largestdicot family, consistingof
more than 1,100generaand more than25,000 species. The family consistsof the
somethirteentribes, of which the tribeVernoniaeaeincludesabout 1,456speciesin
70 genera. More thanhalf of thegeneraare monotypic, and two-thirds of the species
belongto thegenusVemonia. V. proctorii is describedasbeingcloselyrelatedto V.
albicaulis (rangingfrom PuertoRico into the LesserAntilles), V. arbuscula (of the
Bahamas)and V. orbicularis (of Cuba) (Breckonand Kolterman1994b). V. proctorii
is currently knownto occur only on the summit areaof Cerro Mariquita in the range
of hills knownasthe SierraBermeja.

Vernoniaproctorii is a small, erectshrub which may reacha heightof 1.5 meters.
The stemsandtrunk aredenselypubescentwith silvery uniseriatehairs andwith a
knobby appearancedueto thepersistentpetiolebases. Leavesarealternate,ovateto
orbicular, subsessileor with thepetiolesappressedto the stem,andfrom 1.5 to
3.5 centimeterslong and 1.0 to 2.6 centimeterswide. Theupperbladesurfaceis
greento olive-greenandmoderatelystrigosewith scatteredglistening globular
trichones. The lower surfaceis grayish-green,sometimesbecomingrusty with age,
anddenselysericeous. The leafmarginsare denselyciliate with silvery hairs.
Flowersarebornein terminalclustersof 2 to 5 heads,eachapproximately
3 millimeters in length, and bright purple in color. Achenesare from 2 to
3 millimeters long and sericeouswith silvery hairs.

DistributionlPopulationStatus

All threespeciesareendemicto PuertoRico andareknownto occuronly in the
southwesternmunicipalitiesof CaboRojo and/orLajas(Figure 1, page3). Aristida
chaseaeis known from two sites: theCabo Rojo National Wildlife Refugein the
municipality of CaboRojo andthe upperslopesof theSierraBermeja in the
municipalitiesof Lajasand CaboRojo at elevationswhich rangebetween150 and
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Figure 1. Locations of Aristida chaseae (@)
and Lyonia truncata var. proctoril and Vernonia
proctoril (U) in southwestern Puerto Rico.



300 meters(McKenzieet al. 1989; Proctor1991). At the Refugesite, the population
hasbeenestimatedat 150 to 175 plants. No estimateis currently availableon the
speciesin the SierraBermejadue to the recentprolongeddrought.

Both Vernoniaproctorii andLyonia truncatavar. proctorii are known only from the
summitareaof Cerro Mariquita in theSierra Bermeja,municipality of CaboRojo.
Elevationsrangefrom 270 to 300 meters. Proctor(1991)estimatedthe populationof
Vernoniaproctoni at about950 individuals in an areaof severalacres. The
populationof Lyonia truncatavar. proctorii was estimatedat 63 plants(Proctor
1991); however,becausethe speciesis found on extremelysteepslopesthis may be
underestimatedby asmuchas 50 percent(BreckonandKolterman 1994a).

PopulationBiology

Little is knownaboutthepopulationstructureorbiology of Aristida chaseae. In the
SierraBermeja,due to thepoorerconditionof the soils, plantsof the speciesare less
robustthanthose foundon the deepsandsof the CaboRojo National Wildlife Refuge
(McKenzieet al. 1989).

During field studies, Vernoniaproctorii hasbeenobservedin flower andfruit during
themonths of April and May of 1994 (BreckonandKolterman 1994b),althougha
previousauthor(Urbatsch1989)statedthat the speciesflowered andproducedfruit
during the rainy period,from August throughDecember. Plantsfound on the steeper
slopesrangedin height from 89 to 152 centimetersand in crown areafrom 0.29to
1.27 squaremeters. Plantson the steepslopeswere domedor vase-shapedand they
were larger, healthierandmore robust than thoseon the summit (Breckonand
Kolterman1994b).

Most plantsof Lyonia truncatavar. proctorii are found on the very steepslopesof
Cerro Mariquita and aredifficult to access,whereasmostof the individualsof
Vernoniaproctorli are found in the summitareawith only scatteredindividuals on the
steeperslopes. On thesesteepslopes,Lyonia truncatavar. proctorii was found
growing in the exposedsun,but Vernoniaproctorii was usually found in semi-shaded
areas,growing underscramblingClusia rosea (cupey)trees(Breckonand Kolterman
1994b).

Preliminarystudiesfound 33 plantsin anareaof 1,365 squaremeters. Plantsof
Lyonia truncatavar. proctorii were observedreproducingduring themonthof
October1993, and againin April and May of 1994. All but two plantswithin the
study areawere observedto be fertile in April andMay. However,only one or two
plants (plantsareclumpedand difficult to determinewhetherthey are separate
individuals) were observedto haveseedsin the fruit. Evidenceof
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vegetativereproductionby rootingof detachedbrancheswas observed. Some64
percentof the plantswere observedto be parasitizedby the plant CassythafliWormis
(BreckonandKolterman 1994a).

Habitat Description

Both areaswherethesethreespeciesare locatedare found within the subtropicaldry
forest life zone(Ewel andWhitmore 1973), the driestlife zonein PuertoRico. The
vegetationin this zoneforms a completegroundcoverand is deciduousonmost soils.
Leavesare succulentor coriaceous,and specieswith spinesand thornsare common.
Treeheightsusually do not exceed15 metersandthe crownsare typically broad,
spreading,and flattened. Fire is commonon many soils, and occursfrequentlyon
lands wheretheplantsare located. Successional,vegetationincludesgrassesand the
accumulatedorganicdebris servesasfuel for the frequentdry seasonfires.

The CaboRojo National Wildlife Refugeconsistsof about238 hectaresand is located
in the extremesouthwesterncorner of PuertoRico at anelevationof approximately
20 meters. The vegetationis primarily grassland,but scatteredindividuals of
Prosopispallida (mesquite)and Acaciafarnesiana(aroma)are found. The introduced
grassBrachiaria subquadripara, a vigorousperennial,is found growingwith A.
chaseaeand maybe restricting its natural regenerationby dominatingsmall openings
which providepotentialhabitatfor this endangeredgrass(McKenzieet al. 1989)

Averageannualprecipitation(1980through1993) at the Refugeis 883 millimeters,
rangingfrom a low of 575 millimeters in 1991 to a high of 113 millimeters in 1981.
The drier periodextendsfrom DecemberthroughMarch andthe wetterperiod
includesMay and SeptemberthroughNovember. Meanmaximummonthly
temperatureduring this sameperiodwas29 C andmeanminimummonthly
temperaturewas 19.3 C. Soils of the Refugebelongto the Americus-Guayabo-Sosa
association,which are describedaswell-drainedto excessivelydrained,level to
sloping, sandysoils (SCS 1965).

The SierraBermejais a rangeof hills locatedin themunicipalitiesof CaboRojo and
Lajas in southwesternPuertoRico. Thesehills are the oldestgeologic formationin
PuertoRico andareknown for theirhigh plant endemism.

Soils havebeendescribedasGuayamachertyclay loam, 20 to 60 percentslopes,a
soil serieswhich coversmostof the steepslopesof theSierraBermeja. This soil is
from 14 to 30 centimetersdeepto weatheredsiliceousrock and is acid in nature. In
stony rock outcropareas(approximately15 percentof the mappingunit) from 50 to
75 percentof the surfaceis coveredby rock outcropsand hard volcaniccobblesand
stones. Outcropsmaybeas largeas 1 meteracross(SCS 1965).
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Precipitationdatafrom Ensenada,to theeastof the SierraBermeja,showsa mean
annualrainfall of 791 millimeters. The driest monthswereJanuarythroughMarch
with the rainiestperiod occurring in AugustthroughSeptemberand again in May.
The evaporationmeasuredin the nearbyLajas stationwas 1940 millimeters,more
than twice the precipitationrecordedat Ensenada.Mean annualtemperatureat
Ensenadawas 25.30 C with a meanminimum temperatureof 23.5~C in Januaryanda
meanmaximumtemperatureof 26.70C duringAugust and September(Silanderet al.
1986).

In the Sierra Bermejaall three speciesgrow in exposedrock crevicesand are found
associatedwith Aristida portoricensis(pelosde diablo, anotherendangeredgrass
species),Digitaris eggersii,Comocladiadodonea(carrasco),Plumeriaalba (alheli),
Burserasimaruba (alm~.cigo),Bucidabuceras(iicar), Randiaaculeata(tintillo),
Croton sp., andJacquiniaberterii (G. Proctor,pers.comm.). The endangeredbird
the PuertoRicannightjar (Caprimulgusnoctitherus)hasrecentlybeenreportedfrom
the slopesof the SierraBermeja.

ReasonsFor Listing

Aristida chaseaeis no longerknownfrom thetype locality, approximately8
kilometersfrom the CaboRojo NationalWildlife Refuge. It hasapparentlybeen
eliminatedfrom this, andperhapsothersites,as a resultof competitionfrom
vigorous, introducedgrassspecies,suchas Cenchrusciliaris (yerbade salinas),
Bothriochloapertusa(yerbahuracan),Dichanthiumannulatum(paj6n), Cynodon
daclyIon (yerbabermuda),Panicummaximum(yerbaguinea),andBrachiaria
subquadripara. At the Refugesite it is apparentlyrestrictedto its presentlocationby
this latter species,which dominatessmall openingsthat couldhaveprovidedhabitat
for the young seedlingsof A. chaseae. In the SierraBermeja,the speciesis restricted
to upper,exposed,rocky slopes,perhapsdueto competitionfrom introducedgrasses.
The populationwhich is locatedon the Refugeland, in sandysoils, suggeststhat the
speciesonceextendedinto suchareasin the coastallowlands (McKenzieet al. 1989).

All threespeciesareknownfrom theupper slopesand/orsummit areaof the Sierra
Bermeja,anareawhich is privately ownedby severalpartiesand is currently subject
to intensepressurefor residentialand tourist development. New roadshaverecently
beencut in thesehills, providing improvedaccessto the peaks. The adjacentsouth-
facing slopeswere recentlysubdividedand sold as small farms. The SierraBermeja
hasbeenincludedin a copperand gold mining proposalcurrently underconsideration
by the Commonwealthof PuertoRico. Clearingof land to improvecattle grazing
operationshasdestroyedsomehabitatwhich may havebeenoccupiedby the species
in this rangeof hills. Fire in this dry southwesternrangeof hills is common,
particularlyduring the drier months. The impactsof fire have not beenevaluatedfor
any of thesespecies.
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ConservationMeasures

Conservationmeasuresfor thesethreespeciesare ongoing. Following the listing of
the speciesasendangeredby theFish andWildlife Service(Service),the PuertoRico
Departmentof Natural and EnvironmentalResources(DNER) also protectedthe
speciesthoughits Regulationwhich Governsthe Managementof Vulnerableand
EndangeredSpecies. The CaboRojo National Wildlife Refugehas attemptedto
protect the speciesfrom wildfires throughthe preparationof firebreaksin the area.
Becausethe speciesis found on Federallyownedlandon the Refuge,proposed
projectswould requirean intra-ServiceconsultationunderSection7 of the
EndangeredSpeciesAct.

The Department,aswell astheFishandWildlife Service,haveconsideredthe species
in theirevaluationsof recentproposalsfor residentialdevelopmentin the areaof the
SierraBermeja. In addition, anongoingconsultationwith the Farmer’sHome
Administrationconcerninga farm in the SierraBermeja(which includesportionsof
Cerro Mariquita) currently in inventorywill considermechanismsfor protectionof
the specieson thoseportionsof the propertywhere it occurs.

Thoughan ongoingCooperativeAgreement,theUniversity of PuertoRico,
MayaguezCampus,is studyingthedistribution, abundance,population,and
reproductivebiology of Lyonia truncatavar. proctorii and Vernoniaproctorn.
Preliminary resultsof thesestudieshavebeenincorporatedinto this report.
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PART II. RECOVERY
A. RecoveryObjective

The objectiveof this recoveryplan is to providedirection for reversingthe declineof
Aristida chaseae,Lyonia truncatavar. proctorii, and Vernoniaproctorii and for
restoringthe speciesto a self-sustainingstatus,therebypermittingthe speciesto be
eventuallyremovedfrom the FederalEndangeredSpeciesList.

Thesethreespeciescouldbe consideredfor downlistingwhen(1) theknown
populationson privately ownedlandin the SierraBermejaareplacedunderprotective
status,and (2) newpopulations(the numberof which should bedeterminedfollowing
the appropriatestudies)capableof self perpetuationhavebeenestablishedwithin
protectedareassuchasthe CaboRojo NationalWildlife Refuge. Theseshouldbe
minimum requirementsand could be expandedupon if the regenerativeor propagative
potential of naturalandex ~ populationsprovesto be insufficient. On the other
hand,if new populationsof thesespeciesarediscovered,it may bepreferableto place
greateremphasison protectionratherthanon propagation,in orderto achievea
minimum numberof plants.

B. Outline Narrative

1. Preventfurtherhabitatloss and populationdecline

.

Protectionof habitatand individual plantsat theknownpopulationsites
shouldbe initiated by appropriatepublic agencies(Fishand Wildlife
Service,DNER, municipality of CaboRojo/Lajas).

11. Protecthabitat

.

Theprotectionof the existingpopulationsshouldbe giventhe
highestpriority.

111. Obtainprotectivestatusfor the knownprivately
ownedpopulationsitesof all threeplant species

.

Throughacquisition,conservationeasement,or
landowneragreement,the privately owned
populationsiteson the SierraBermejamustbe
protected. This shouldbea cooperativeeffort
betweentheFish and Wildlife Service,the DNER,
the municipalitiesand the landowners.

112. Developa managementplan. which providesfor the
protectionof Aristida chaseaeon ServiceRefuge
land

.

A managementplanshould bedevelopedand
implementedwhich includesmeasuresto protect
known individuals andtheir habitatandprovidesfor
long-termmonitoring of theirgrowth and
reproduction.
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12. Protectplants

.

Individual plantsandthe recruitmentof new individuals must be
monitoredon a long-termbasis.

121. Monitor knownpopulation

.

Individual plantsshould bemeasuredandmarked.
Basic field observationswhich will contribute to the
informationavailableon populationbehavior
(including phenology,seedproduction,seed
dispersal,recruitmentsuccess,site changes,and
growth) should bemadeat regularintervals. Such
studieshavebegunfor Lyonia truncatavar. proctorn
and Vernoniaproctorii and shouldbe continued,but
havenot yet beeninitiated for Aristida chaseae.

122. Enforceexisting Commonwealthand Federal
endangeredspeciesregulations

.

The CommonwealthDepartmentof Naturaland
EnvironmentalResources’Regulationto Governthe
Managementof Threatenedand EndangeredSpecies
of 1985 providesfor criminal penaltiesfor illegal
takeof listed plant specieson public land. In
addition,developmentprojectswhich occur in these
areasareoften fundedthroughlocal or Federal
agenciesor requirelocal permits. The Regulation’s
Section 10 providesfor consultationson endangered
specieswhich may be affectedby a particularproject
similar to Section7 of the EndangeredSpeciesAct.
Section7 of theEndangeredSpeciesAct would
apply whereFederallands or federally fundedor
permittedprojectsare involved. Follow-up should
be givenby the Fishand Wildlife Serviceto those
lands in the inventoryof the Farmer’sHome
Administration.

123. Educatethepublic on plant conservationvaluesand
regulations

.

Thesethreeplant speciesshould be includedin the
illustrated brochureand slidepresentation(in both
Englishand Spanish)on endangeredplantsandplant
communitieswhich is presentedto local school
groupsand organizationsand agencies. Permitting
and funding agencies(thosepotentially involved in
Section7 consultations)shouldbe madeawareof
endangeredplants,thepertinentlaws, andtheir
responsibilities.
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2. Gather informationon the distributionand abundanceof thesethree
plantsin southwesternPuertoRico

.

Futuremanagementdecisionsand the establishmentof recoverypriorities
dependon obtainingadditional informationconcerningdistributionand
abundanceof thespecies.

21. Searchfor new populations

.

Searchesfor new individuals and populationsshouldbe
conductedin southwesternPuertoRico.

211. Identify and inventorypotential sites

.

Basedon a characterizationof known habitattypes
(Task No. 31), potentialpopulationsites shouldbe
identified and searched.The species’knownhabitat
is limited in extent,thereforefacilitating searches.
Agenciesand organizationswhich shouldbe involved
in theseefforts shouldinclude the Fishand Wildlife
Service,theDepartmentof Naturaland
EnvironmentalResources,local universitiesand
private conservationorganizations.

212. Characterizesites to determinetheir suitability as
future recoverysites

.

If new populationsarediscovered,this information
shouldbeaddedto thedatabaseof the various
agenciesand organizationsinvolved. In addition,
sites shouldbe evaluatedfor the availability of
propagativematerialand thepotential for protection.

3. Conductresearch

.

Little biological informationis availableon any of thesespecies. Studies
should focuson aspectsof life stageswhich maybe critical to the
recoveryof the species. Such studieshavebeeninitiated for Lyonia
truncatavar.proctorii and Vernoniaproctorii and should becontinued
throughongoingCooperativeAgreementwith the University of Puerto
Rico, MayaguezCampus.

31. Define habitatrequirements

.

Informationavailable from existing studies shouldbe evaluated
to moreclearly definehabitatrequirements.

32. Study reproductivebiology and ecologyof thesethreeplant
species

.

Effective managementandrecoveryof thesespeciesdepends
uponobtainingthis information.
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321. Assessperiodicity of flowering

.

Preliminary studiesindicatethat Lyonia truncatavar.
proctorii and Vernoniaproctorii reproduceduring
themonthsof April andMay. Studiesareneededto
determinethe frequency,timing, and abundanceof
flowering, pollinationmechanisms,andthephysical
and biological factorscontrolling them.

322. Assessseedproductionanddispersal

.

Agentsof seedpredationand/ordispersalshould be
identified.

323. Evaluateseedviability and germination
requirements

.

The proportionof viable seedsproducedand
environmentalconditionsrequiredfor germination
shouldbeevaluated.

324. Evaluaterequirementsfor establishmentand growth

.

Field and laboratoryexperimentsshouldfocuson
this critical stagein order to determinethe factors
which affectestablishment,survival and growthuntil
the plant reachesa reproductivestage.

325. Determinegeneticstructureof the species

.

Study intra and inter-populationgeneticdiversity
using the appropriatetechniques.

326. Evaluatetheeffect of competitionfrom introduced
grassspecieson the distributionof Aristida chaseae

.

Becausecompetitionfrom introducedgrassspecies
hasbeenidentified asa factorin the declineof this
endangeredgrassspecies,studiesshould be
conductedto determinewhat the limiting factors for
the introducedspeciesareand identify how they
effect thedistribution of Aristida chaseae.

327. Evaluateimpactsof fire on theplant species

.

Fire hasbeenidentified asa frequentoccurrencein
the area. The impactsof fire on reproductionand
survival shouldbe evaluated.
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33. Evaluatetechniquesfor artificial propagationanddevelop
propagationprogram

.

Propagationtechniquesshould be evaluatedand a propagation
programwith local nurseriesdeveloped.

331. Assessmethodsof propagation

.

Basedon the availability of propagativematerial~
economicand logistical considerations,and results
from the researchdescribedin 33. determinethe
most feasiblemethodof propagationand
transplantationto existing or new sites. Sexualvs.
asexualreproductionshould beevaluatedas
alternatives.

332. Developartificial Propagationprogram

.

Thesespeciesshouldbe includedin the ongoing
artificial propagationprogramat local nurseries
(e.g., the Departmentof Naturaland Environmental
Resources).

4. Establishof newpopulations

.

Areasfor theestablishmentof newpopulationsof thesethreespecies
shouldbe selectedandnew populationsestablished.

41. Selectappropriatesites for populationintroductionor
enhancementusing artificially propagatedmaterial

.

Habitatrequirementsmustbe consideredin order to ensurethe
successand relevanceof transplantingpropagatedmaterial.
Otherpotential reintroductionsites, alreadyunderprotective
status,include landsmanagedby thePuertoRico Conservation
Trust and by thePuertoRico Departmentof Natural and
EnvironmentalResources(Gu~nica, Maricao).

411. Selectsitesand assesshabitatsuitability

.

Using informationfrom Task 31, inventorypotential
sites for the introductionandestablishmentof new
populationsof thesethreespecies. Consideration
shouldbe given to theenhancementof the existing
populationof Aristida chaseaeon the Refugeor the
establishmentof new onesin this area.
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412. Ensuresite protection

.

If proposedsitesarenot alreadyon protectedland,
stepsmustbe takento providefor theirprotection.
Managementplans for thesenew sitesshould be
developedor modified, if existing, to include
considerationsfor thesespecies.

413. Introductionof plants

.

Successof plantingsshouldbe carefully monitored.

5. Refinerecoverygoals

.

As additional information on thebiology, ecology,propagation,and
managementof Aristida chaseae,Lyonia truncatavar. proctorii, and
Vernoniaproctorii is accumulated,it will benecessaryto betterdefine,
andpossiblymodify, recoverygoals.

51. Determinenumberof individuals andpopulationsnecessaryto
ensurespecies’stability and self-perpetuation

.

Environmentaland reproductivestudies,togetherwith the
relativesuccessof populationprotectionmeasures,will allow
morepreciseand realistic recoverygoalsto be established.

52. Determinewhat additional actions,if any. arenecessaryto
achieverecoverygoals

.

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

Priorities in Column4 of the following ImplementationScheduleare assignedas
follows:

Priority 1 - An actionthat mustbe takento preventextinctionor to preventthe
speciesfrom declining irreversibly in the foreseeablefuture.

Priority 2 - An actionthat mustbe takento preventa significantdeclinein species
population/habitatquality or someothersignificantnegativeimpact short
of extinction.

Priority 3 - All other actionsnecessaryto provide for full recoveryof
the species.
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RECOVERYPLAN IMPLEMENTATION SCHEDULE

protecti ye
for the

privately
popul ati on

2 4

4

TE DNER
Munici p.

Cost cannot be determined at
present due to the possibility of
conservation easerients of land-
owner agreements.

No co~;t ant cipatEd.

TASK RESPONSIBLE PARTY COST ESTIMATES COMMENTS
PRIO- DURA- ($K)
RITY TASK TASK TION FWS

DESCRIPTION (YRS) REGION DIVISION OTHER FYi FY2 FY3

Develop management
plan which provides
for protection of
Aristida chaseae
on Fish and wild-
life Service land.

Monitor known
populations.

Enforce existing
Commonwealth and
Federal regulations

Educate public on
plant conservation
values and regula-
tions.

Identify and inven-
tory potential
sites.

2

Cont.

Cont.

Cont.

2-4

4

4

4

4

TE
Refuges

TE
Refuges

TE
Refuges

LE

TE
Refuges

TE

DNER

DNER
Univ

DNER

ONER

DNER

One DNER ranger
25 percent

Obtain
status
known
owned
sites.

1

1

1

1

2

2

111

112

121

122

123

211

i

3

4

2

3

4

2

3

3

4

2

3
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RECOVERYPLAN IMPLEMENTATION SCHEDULE

10k/yr includes
321 through 327

TASK RESPONSIBLE PARTY COST ESTIMATES COMMENTS
PRIO- DURA- ($K)
RITY TASK TASK TION FWS

DESCRIPTION (YRS) REGION DIVISION OTHER FYi FY2 FY3

Characterize sites
to determine their
suitability as
future recovery
sites.

Define habitat
requi rements.

Assess periodicity
of flowering.

Assess seed produc-
tion and dispersal

Evaluate seed via-
bility and germina-
tion requirements.

Evaluate require-
ments and growth.

Determine genetic
structure of the
species.

Evaluate effect of
competition from
introduced grasses
on A. chaseae.

2-4

2-4

2-4

2-4

2-4

2-4

2-4

2-4

2

2

2

2

2

2

2

2

212

31

321

322

323

324

325

326

4

10

4

10

4

4

4

4

4

4

4

4

10

TE

TE

TE

TE

TE

TE

TE

TE

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.
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RECOVERYPLAN IMPLEMENTATION SCHEDULE

TASK RESPONSIBLE PARTY COST ESTIMATES COMMENTS
PRIO- DURA- ($K)
RITY TASK TASK TION FWS

DESCRIPTION (YRS) REGION DIVISION OTHER FYi FY? FY3

2 327 Evaluate impacts of 2-4 4 TE DNER
fire on the plant Univ.
species.

2 331 Assess methods of 2-4 4 TE DNER 3 3 3
propagation. Univ.

2 332 Develop artificial Cont. 4 TE DNER 4 4 4 May be incorpor
propagation program Univ. ated into on-

BotGar going program

2 411 Select sites and 2-4 4 TE DNER 3
assess habitat Univ.
suitability.

2 412 Ensure site pro- 2-4 4 TE DNER
tection.

2 413 Introduction of 2-4 4 TE DNER
plants. Refuges

2 51 Determine number of Cont. 4 TE DNER
individuals and Refuges Univ.
populations
necessary to ensure
species’ stability
and sel f-perpetuati on.
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RECOVERYPLAN IMPLEMENTATION SCHEDULE

2

F.

52 Determine what
addi ti onal actions,
if any, are necessa~
to achieve recovery
goals.

Cont.

7

4 TE DNER

LIS OF ABBREVIATIONS

DNEI4 - Puerto Rico Department of Natural and Environmental Resources
TE - Fish and Wildlife Service, Endangered Species Division
LE - Fish and Wildlife Service, Law Enforcement
Refuges - Fish and Wildlife Service, Caribbean Island
Univ. - Universities
BotGar - Botanical Gardens
Mun~cip. - Municipalities of Lajas and Cabo ojo

TASK RESPONSIBLEPARTY COST ESTIMATES COMMENTS
PRIO- DURA- ($K)
RITY TASK TASK TION FWS

DESCRIPTION (YRS) REGIONDIVISION OTHER FYi FY2 FY3

‘1

S Nationa’ Wild~ife Ri ~fuge
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