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EXECUTIVE SUMMARY OF TILE RECOVERY PLAN FOR
MYRCiA PAGANJI AND AUERODENDRONPAUCIFLORUM

Current Status: MyrciapaganiiandAuerodendronpaucflorumare small evergreen
treescurrently knownonly from thelimestonehill regionof the north and northwestern
areaof PuertoRico. Both speciesare designatedasendangered.

Habitat Requirementsand Limiting Factors: Only eightindividuals ofM. paganii
arecurrently knownfrom threelocalities in theBiafara-Arrozalareato the southof
Arecibo andin Quebradillas. Only 19 individuals of A. pauc~florumareknownfrom
four groupsin the CotoWardareaof Isabela. Both speciesare found in the semi-
evergreenandevergreenseasonalforestsof the subtropicalmoist forest life zones.
They areendangereddueto their rarity and restricteddistributionanddueto the effects
of rural, urban,tourist, and agriculturaldevelopment.

RecoveryObjective: Delisting.

RecoveryCriteria: MyrciapaganhiandAuerodendronpaucflorummay be considered
for delistingwhen (1) populationson privately ownedlandareplacedunderprotective
statusand (2) newpopulations(the numberof which shouldbedeterminedfollowing
theappropriatestudies)capableof self perpetuationhavebeenestablishedin protected
areassuchCommonwealthForestsof the limestonehill region.

Actions Needed:

1. Protectthe existingpopulationsknownfrom privately ownedland.
2. Developmanagementplansfor knownpopulations.
3. Monitor knownpopulations.
4. Enforceexisting Commonwealthand Federalendangeredspecies

regulations.
5. Educatethepublic on conservationvaluesand regulations.
6. Conductresearchon the life history of the speciesand evaluate

propagationtechniques.
7. Conductpropagationand enhanceexistingpopulationsor establishnew

oneson protectedlands.

Date of Recovery: Delisting should be initiated in 2025, if recoverycriteria are met.

Recovery Costs:: Recoverycostsfor thesespecieshavebeenestimatedat $65,000for
the first 3 years. Subsequentexpenditureswill dependuponthe resultsof these
preliminarystudies;therefore,costscannotbe estimatedat this time.
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PART 1. INTRODUCTION

Myrciapaganhi,endemicto PuertoRico, is a small evergreentreecurrently known
only from thelimestonehill regionof thenorthwesternpartof the island. In this area
eight individuals areknownfrom threelocalities. Auerodendronpauc~florum,also
endemicto Puerto~co,is anevergreenshrubor small treerestrictedto the semi-
evergreenforestsof the limestonehills of northwesternPuertoRico. Only
19 individuals arecurrentlyknown from thearea. Both speciesareendangereddue to
habitatdestructionfor rural, urban, tourist, and agriculturaldevelopment.

Myrciapaganhiwasdeterminedto be an endangeredspecieson February18, 1994,
pursuantto theEndangeredSpeciesAct of 1973, asamended(U.S. FishandWildlife
Service1994). Auerodendronpauciflorumwas determinedto be anendangeredspecies
on March 2, 1994, pursuantto theEndangeredSpeciesAct of 1973, asamended(U.S.
FishandWildlife Service1994). Critical habitathasnot beendesignatedfor these
speciesbecauseof the risksof vandalism.

Description

Myrciapaganhi,a small evergreentreeof the Myrtaceaefamily, wasfirst collectedby
Paul Sintenisduring thelatterpartof thenineteenthcentury. It was namedfor Juan
Bianchi Pagan,who collectedthe specieswith Krug. Thetype specimenwas destroyed
in World War II, and no duplicatesareknownto exist.

Myrciapaganhiis anevergreentreewhich mayreach9 metersand 13 centimetersin
diameter. Thebark is mottled and flaky, and the innerbark is orange-brown. Young
twigs are flattenedandhavenumeroussoft brownishhairs. Theleavesareopposite,
simple, entire, coriaceous,aromatic,and glandularpunctatebelow. The leafbladeis
elliptic to elliptic-oblong, villous whenyoungbut glabrescent,10 to 16 centimeters
long, and 4 to 9 centimeters wide. Theleafbaseis acute, theapexobtuse,andthe
midvein is clearly impressedabove. Petiolesare 4 to 5 millimeterslong. The flowers
and fruit havenot beendescribed(Vivaldi and Woodbury 1981).

Auerodendronpaucifiorumwas first discoveredby Roy Woodhuryin 1976 in the
limestonehills of Isabelain northwesternPuertoRico. It was later describedby Alain
Lioaier in 1982 (Liogier 1982). This wasalso thefirst recordof this genusin Puerto
Rico. AuerodendronpaucjZorumbelongsto the family Rhamnaceae,a family
consistingof approximately55 to 58 generaand 900 speciesof cosmopolitan
distribution but mostcommonin thetropics and subtropics. The genusAuerodendron
Urbanincludeseight or ninespecies: one in theBahamasand Cuba, five or six
endemicto Cuba, one endemicto Jamaica,and oneendemicto PuertoRico (Breckon
and Kolterman 1994).



Auerodendronpauciflorum is anevergreenshrubor small treewhich may reachup to
5 metersin height. Theleavesareoppositeor subopposite,ovateto ovate-elliptic,6 to
15 centimeterslong and 3.5 to 6 centimeterswide, glabrous,andwith minute black
glandulardots. Pairedovate-triangular,ciliate stipules,1.5 millimeters long, are
presentat thebaseof thepetiole. Thepedunclesvary from millimeters in length. Two
to threeflowers areborne in the leafaxils. The calyx tube is broadlycampanulate,
2 millimeters long and 3 millimeters wide. Thefruit is unknownat thepresenttime
(Proctor1991).

Distribution and Population Status

Myrciapaganhiwas first collectedby Paul Sintenis in the latterpartof the nineteenth
century. It wasnot collectedagainuntil Roy Woodburyrediscoveredthespeciesin
1959 in theBiafara-Arrozalto the south of thecity of Arecibo, locatedin northern
PuertoRico. Six individualsareknownfrom this privately ownedsite(Vivaldi and
Woodbury 1981). More recently,the specieswas reportedfrom two additional
locations,one individual at each,in the Quebradillasareaof northwesternPuertoRico
(Departmentof NaturalResources1992, Figure 1).

Auerodendronpauc~florumis rare and limited in distribution. It is restrictedto
limestonecliffs in a small areain theCoto Wardof themunicipalityof Isabela. Proctor
(1991)reporteda total of 10 individuals, but BreckonandKolterman(1994)estimate
that theremaybe asmany as 19 plantsin four groupsnearthe intersectionof Road 113
and Road2 (Figure 1). Dr. PedroAcevedo(pers.comm.)reportedtwo individuals
from the Rio Abajo CommonwealthForestin 1987. When relocationefforts were
made,it was foundthatthe areahad beendestroyedas a resultof the constructionof
Highway 10 from Areciboto Ponce.

Population Structure

Little is knownconcerningthepopulationstructureof Myrcia paganhi;however,
preliminary studieshavebeenconductedon Auerodendronpauciflorum(Breckonand
Kolterman1994). Fourteenindividuals of the latterspecieshavebeenlabeledand
measured.The height of theseindividuals rangedfrom 0.7 metersto 16 meters,with a
medianof 5 meters. Stemdiameterrangedfrom 1.5 centimetersto 17.3 centimeters
and plant heightand stemdiameterwere foundto be very highly correlated. The
smallestplant observed,with a height of 0.7 metersand a diameterof 1.5 centimeters,
may be a juvenile, but no seedlingshavebeenobserved.
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Reproductive Status

Little is knownaboutthereproductivebiology of Myrciapaganii. Theplant hasnot
beencollectedin flower or fruit and seedlingshavenot beenobserved.

During preliminarystudiesof Auerodendronpauciflorumno individuals in reproductive
statushavebeenobserved(BreckonandKolterman1994, 1996)and it is suspectedthat
only one or two individuals arematureenoughfor reproduction.. In reviewing
herbariumspecimens,it wasfound thatonly one specimen,collected in Novemberof
1976, was in flower.

Habitat Description

Both MyrciapaganiiandAuerodendronpauciflorumareknownfrom the seasonal
evergreenor semi-evergreenforesttypesof thesubtropicalmoist forest life zonein the
limestoneregionof north and northwesternPuertoRico (Ewel andWhitmore1973).
This areareceivesfrom 175 to 200 centimetersof rainfall per year,with the dry season
extendingfrom Januaryto March and thewet seasonfrom May throughNovember
(Vivaldi andWoodbury 1981).

The limestoneor karstregionof northwesternPuertoRico is underlainby limestone
rocks of Oligoceneor Mioceneage. Topographyvariesthroughoutthekarstregion,
from extremelyruggedto gentlerolling hills. Canyons,sinkholes,and subterranean
rivers arethemost commonfeaturesof theregion. Elevationsvary from 150 to 300
meters. Soils are shallow, well-drained,alkalineand interspersedbetweenoutcropsof
hard limestone. The limestoneoutcropsmay coverup to 75 percentof the surface
(Vivaldi and Woodhury1981).

In the seasonalevergreenforest type, two strataarepresent. The upperstratais
composedof a continuouslayer which extendsup to 20 metersin height with a few
emergenttreesreaching25 meters. From one-thirdto two-thirdsof thespeciesare
deciduous. The secondstratareaches10 metersin height andthe numberof deciduous
speciesis low. Most speciesareevergreen,with simple, microphyllousleaves. Palm
speciesmaybe commonin this strata. Commonspeciesin theupper layerareBucida
buceras,Burserasimaruba, Clusia roseaand Tabebujaheterophylla. Theunderstory
includesspeciessuchasEugeniabiflora, E. foetida, F. axiZiaris, Gualacumofficinalis,
G. sanctum,Coccolobadiversifolia, and C. microstachya. Coccothrynaxaita, a palm
species,is an indicator speciesfor this seasonalevergreenforest (Vivaldi and
Woodhury 1981).

Other rareor threatenedandendangeredspeciesfoundwithin this foresttype include
the PuertoRicanboa (Epicratesinornatus)and theplantsZanthoxylumthomasianum,
Ottosehuiziarhodoxyion, andDaphnopsishelierana.
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ReasonsFor Listing

Both MyrciapaganiiandAuerodendronpauc~f7orumare rareandrestrictedin
distribution. At present,only eight individuals of M. paganii andasfew as 19 of
A. pauciflorumareknownto exist. Oneof themostimportantfactorsaffecting the
survival of thesespeciesis their limited distribution. Becausesofew individuals are
knownto occur in limited areas,the risk of extinction is extremelyhigh. Fruit hasnot
beendescribed,andseedlingshavenot beenobservedin the field.

Both speciesare found on privately-ownedlandin areassubjectto intensepressurefor
rural, urban,touristand agriculturaldevelopment. Hills in the areaof Highway 2 were
destroyedfor theconstructionof the road. A largeresortcomplexhasbeenproposed
for the Isabelaareaand manyhills arebeingutilized for theconstructionof
transmissiontowers. Limestonehills are continuouslybeing leveledfor theproduction
of constructionmaterial. Randomcutting for fencepostsand theharvestingof yams
alsomay havecontributedto the declineof the species. Cutting for fencepostsmay
result in harvestingof individualsbeforetheyreachreproductivesize. Land adjacentto
the knownpopulationofMyrciapaganii in Arecibo is beingclearedfor grazingby
cattleandgoats.

ConservationMeasures

Conservationmeasuresprovidedto federally listed speciesinclude:-recognition,
recoveryactions,requirementsfor Federalprotection,and prohibitionsagainstcertain
practices. Recognitionthroughlisting encouragesand resultsin conservationactionsby
Federal,State,and private groupsand individuals. The EndangeredSpeciesAct
providesfor possibleland acquisitionin cooperationwith theStatesand requiresthat
recoveryactionsbe carriedout for all listed species.

Section7(a) of the Act, asamended,requiresFederalagenciesto evaluatetheir actions
with respectto any speciesthat is proposedor listed asfederallyendangeredor
threatened.Regulationsimplementingthis interagencycooperationprovision of the Act
arecodified at 50 CFRPart402. If a Federalactionmayaffecta listed speciesor its
critical habitat, theresponsibleFederalagencymustenterinto formal consultationwith
theFish andWildlife Service.

Studiesof thedistribution, abundance,populationsizeand structure,and reproductive
biology of Auerodendronpaucifiorumhavebeenongoingsince 1994 througha
cooperativeagreementwith the Universityof PuertoRico, MayagiiezCampus.
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Additional individuals havebeenlocated,but dueto the lackof flowering, no
informationon reproductivebiology hasbecomeavailable. Studiesof phenology
continue(Breckonand Kolterman1996).

At the presenttime, neitherspeciesis knownin cultivation andattemptsto root cuttings
of Myrciapaganii havebeenunsuccessful.

Summary of CommentsReceived

Copiesof the Technical/AgencyDraft RecoveryPlanfor Myrcia paganiiand
Auerodendronpauciflorumweresent to 11 reviewers,including threepeerreviewers,
for reviewandcomments. A notice of availability of the Technical/AgencyDraft was
publishedin theFederalRegister. Oneletter of comment,from two peerreviewers,
was received. Commentsproviding supplementaldatahavebeenincorporatedinto the
appropriatesectionsof this plan.

Dr. Gary Breckonand Dr. DuaneKolterman,bothpeerreviewersfrom the University
of PuertoRico at Mayagtiez,providedcommentson thedraft recoveryplanandmade
recommendationsfor thepropagationand protectionof thespecies. Becausefew
individuals appearto reachreproductivesize, they recommendedthatasexual
reproduction,including air layeringor tissueculture, shouldbe attempted. They also
recommendedthat, due to the importanceof theGuajatacaGorgeareafor threatened
and endangeredplantsand thepressurefor its development,theGorgebe protected.
Threatsto the areainclude resortdevelopmentand theconstructionof the proposed
highwaybetweenArecibo and Aguadilla.
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PART II. RECOVERY

A. RecoveryObjective

The objectiveof this recoveryplan is to providedirectionfor reversingthedeclineof
Myrciapaganii andAuerodendronpauciflorumandfor restoringthe speciesto a self-
sustainingstatus,therebypermitting themto be removedfrom theFederalEndangered
SpeciesList.

Myrciapaganii andAuerodendronpaucifiorumcouldbe consideredfor delistingwhen
(1) populationson privately ownedlandareplacedunderprotectivestatus;and (2) new
populations(the numberof which shouldbedeterminedfollowing the appropriate
studies)of eachspecies,capableof selfperpetuation,havebeenestablishedwithin
protectedareas,suchas theGuajatacaCommonwealthForest, theCambalache
CommonwealthForest,or the Rio Abajo CommonwealthForest. Theseareminimum
requirements,and couldbe expandeduponif the regenerativeor propagativepotential
of naturalandexsitu populationsprovesto be insufficient. Alternatively, if new
populationsof the speciesarediscovered,it maybe preferableto placegreater
emphasison protection,ratherthan on propagation,in orderto achievetheminimum
numberof plantsnecessaryfor recovery.

B. Narrative Outline

I. Prevent further habitat lossand population decline. Protectionof
habitatand individual plantsattheknownpopulationsitesshouldbe
initiated by the Fishand Wildlife Service(Service)and the Departmentof
Naturaland EnvironmentalResources(DNER).

II. Protect habitat. Theprotectionof theexisting populations
should be giventhehighestpriority.

III. Obtain protective statusfor the privately owned
population sites. All knownpopulationsare on
privately ownedland. Protectionmaybe providedto
thesepopulationsthroughacquisition,conservation
easements,or landowneragreements.Efforts should
be conductedby both the ServiceandDNER.

112. Develop managementplan for the known
populations. A managementplan shouldbe
developedwhich includesmeasuresto protectknown
individuals andtheirhabitatand providesfor long-
termmonitoring of theirgrowth and reproduction.
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12. Protect and monitor plants. Individual plantsandthe
recruitmentof new individuals mustbe monitoredon a long-term
basis.

121. Monitor known populations. Monitor known
populations. Individual plantsshouldbe measured
and marked. Basic field observationswhich will
contributeto the informationavailableon population
behavior(including phenology,seedproduction,seed
dispersal,recruitmentsuccess,sitechanges,and
growth), should be madeat regularintervals.

122. Enforce existing Commonwealthand Federal
endangeredspeciesregulations. The
CommonwealthDepartmentof NaturalResources
Regulationto GoverntheManagementof Threatened
and EndangeredSpeciesof 1985providesfor criminal
penaltiesfor the illegal takeof listed plant specieson
public land. In addition, developmentprojectswhich
occur in theseareasareoftenfundedthroughlocal or
Federalagenciesor requirelocal permits. The
Regulation’sSection10 providesfor consultationson
endangeredspecieswhich maybe affectedby a
particularproject similar to Section7 of the
EndangeredSpeciesAct. Section7 of the
EndangeredSpeciesAct would apply whereFederal
landsor federallyfundedor permittedprojectsare
involved.

123. Educatethe public on plant conservationvalues
and regulations. Educatethepublic on plant
conservationvaluesand regulations. Myrciapaganii
andAuerodendronpauciflorumshouldbe includedin
the illustrated brochureand slidepresentation(in both
Englishand Spanish)on endangeredplantsandplant
communitiesthatarepresentedto local school
groups,organizations,and agencies.Permittingand
fundingagencies(thosepotentially involved in
Section7 consultations)shouldbe madeawareof
endangeredplants,the pertinentlaws,andtheir
responsibilities.
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2. Continue to gather information on the distribution and abundanceof
Myrcia paganiiand Auerodendronpauciflorum. Futuremanagement
decisionsandtheestablishmentof recoverypriorities dependson
obtainingadditional informationconcerningthedistributionand
abundanceof this species.

21. Searchfor new populations. Searchesfor new individuals and
populationsshould be conductedin the limestonehill regionof
north andnorthwesternPuertoRico.

211. Identify and inventory potential sites.. Basedon a
characterizationof knownhabitattypes,potential
populationsitesshouldbe identifiedand searched.
Agenciesand organizationsthat shouldbe involved in
theseefforts includethe Service,DNER, local
universities,andprivateconservationorganizations.

212. Characterize sitesto determine their suitability as
future recovery sites. If newpopulationsare
discovered,this informationshouldbe addedto the
databaseof the variousagenciesand organizations
involved. In addition, newly discoveredsitesshould
be evaluatedfor the availability of propagative
materialand thepotential for protection.

3. Conduct research. Little biological informationis availableon Myrcia
paganii andAuerodendronpaucijflorum. Studiesshouldfocus on those
aspectsof life history that maybe critical to the recoveryof the species.

31. Define habitat requirements. Informationavailablefrom
existing studiesshouldbe evaluatedto more clearly definehabitat
requirements.

32. Study reproductive biology and ecologyof Myrcia paganii and
Auerodendron. Effectivemanagementand recoveryof these
speciesdependsuponobtainingthis information.

321. Assessperiodicityof flowering. Studiesareneeded
to determinethe frequency,timing, and abundanceof
flowering; pollination mechanisms;and thephysical
and biological factorscontrollingtheseevents. The
flowers of Myrciapaganiihavenot beendescribed.

322. Assessseedproductionand dispersal. Agentsof
seedpredationand/ordispersalshould be identified.
The fruits of neitherspecieshavebeendescribed.
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323. Evaluate seedviability and germination
requirements. Informationon the environmental
conditionsrequiredfor germinationshould be
obtainedthroughfield and laboratorystudies.

324. Evaluate requirements for establishmentand
growth. Field and laboratory experimentsshould
focuson this critical stageto determinethe factors
that affect establishmentand survival.

33. Evaluate techniquesfor artificial propagation and develop
propagation program. Evaluate techniquesfor artificial
propagationanddeveloppropagationprogram. Propagation
techniquesshould beevaluatedsothata propagationprogram
with local nurseriesmaybe developed.

331. Assessmethods of propagation. Basedon the
availability of propagativematerial,economicand
logistical considerations,and resultsfrom theabove
research,determinethemost feasiblemethodof
propagationand transplantationto existing ornew
sites. Sexualversusasexualreproductionshould be
evaluatedas alternatives.

332. Developartificial propagation program. These
speciesshouldbe includedin theongoingartificial
propagationprogramat local nurseries(e.g.,DNER).

4. Establishnewpopulations. Areasfor theestablishmentof new
populationsof both speciesshould be selectedand newpopulations
established.

41. Selectappropriate sitesfor population introduction or
enhancementusing artificially propagatedmaterial. Habitat
requirementsmustbe consideredin orderto assurethe success
and relevanceof transplantingpropagatedmaterial.

411. Selectsitesand assesshabitat suitability. Using
informationfrom Task31., inventorypotential sites
for the introductionand establishmentof new
populationsof both species. Seriousconsideration
shouldbe given to the introductionof thesespecies
CommonwealthForestslocatedin the north and
northwesternlimestonehill region.
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412. Ensure site protection. If proposed sites are not
alreadyonprotectedland, stepsmustbe takento
providefor theirprotection. Managementplansfor
thesenew sitesshouldbe developedor modified to
includeconsiderationsfor thesespecies.

413. Introduce and monitor plants. Successof plantings
shouldbe carefullymonitored.

5. Refine recovery goals. As additional information on thebiology,
ecology,propagation,and managementof Myrciapaganii and
Auerodendronpauc~florumis accumulated,it will be necessaryto better
define, and possiblymodify, recoverygoals.

51. Determinenumber of individuals and populations necessaryto
ensurespeciesstability and selfperpetuation. Environmental
andreproductivestudies,togetherwith the relativesuccessof
populationprotectionmeasures,will allow morepreciseand
realistic recoverygoals to be established.

52. Determinewhat additional actions, if any, are necessaryto
achieverecovery goals. If thereare any actionsnot includedin
this recoveryplanwhich, duringthe recoveryprocessbecome
recognizedspeciesneeds,they shouldbe incorporatedinto the
plan.
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PART III. IMPLEMENTATION SCHEDULE

Priorities in Column 1 of thefollowing ImplementationScheduleareassignedas
follows:

Priority 1 -

Priority 2 -

Priority 3 -

An actionthat mustbe takento preventextinctionor to preventthe species
from declining irreversibly in theforeseeablefuture.
An actionthatmustbe takento preventa significantdeclinein species
population/habitatquality or someothersignificantnegativeimpactshort
of extinction.
All otheractionsnecessaryto providefor full recoveryof thespecies.

LIST OF ABBREVIATIONS:

DNER - PuertoRico Departmentof NaturalandEnvironmentalResources
ES - FishandWildlife Service,EcologicalServicesDivision
LE - FishandWildlife Service,Law EnforcementDivision
Univ. - Universities
BotGar. - BotanicalGardens
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RECOVERYPLAN IMPLEMENTATION SCHEDULE

TASK
DESCRIPTION

Obtain protective
status for
known population
sites.

Develop a manage-
ment plan, which
provides for the
protection of
the species, for
the known popu-
lat ions.

Monitor known
populations.

Enforce existing
Commonwealth and
Federal endangered
species regulations

Educate the public
on plant conserva-
tion values and
regulations.

Identify and in-
ventory potential
sites.

TASK
DURA-
TI ON
(YRS)

2

2

Cont.

Cont.

Cont.

2-4

RESPONSIBLE PARTY

EWS
REGION DIVISION

4

4

4

4

4

4

ES

ES

ES

ES
LE

ES

ES

OTHER

DNER

DNER

DNER
Univ

DNER

DNER

DNER

COST ESTIMATES
($K)

FYi FY2 FY3

I I

Cost unknown at I

No cost anticipated.

2

3

1

3

2

3

1

2

3

1

3

COMMENTS

:his time

25 percent of
DNER ranger

PRIO-
RI TY

ft

1

1

1

1

2

2

TASK
ft

111

112

121

122

123

211



RECOVERYPLAN IMPLEMENTATION SCHEDULE

TASK
DESCRIPTION

Characterize sites
to determine their
suitability as
future recovery
sites.

Define habitat
requirements.

Assess periodicity
of flowering.

Assess seed produc-
tion and dispersal.

Evaluate seed
viability and germi-
nation requirements.

Evaluate require-
ments for establish-
ment and growth.

Assess methods of
propagation.

TASK
DURA-
TI ON
(YRS)

2-4

2-4

2-4

2-4

2-4

2-4

2-4

RESPONSIBLE PARTY

EWS
REGION DIVISION

4

4

4

4

4

4

4

ES

ES

ES

ES

ES

ES

ES

OTHER

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.

DNER
Univ.
BotGar

COST ESTIMATES
($K)

FYl

3

6

2

FY2

3

6

2

FY3

3

6

2

COMMENTS

6K/yr includes
321,322,323,
and 324.

PRIO-
RI TY

ft

2

2

2

2

2

2

2

TASK
ft

212

31

321

322

323

324

331

15



RECOVERYPLAN IMPLEMENTATION SCHEDULE

TASK
DESCRIPYlON

Develop artificial
propagation program.

Select sites and
assess habitat
suitability.

Assure site protec-
tion.

Introduce and
monitor plants.

Determine number
of individuals and
populations to en-
sure stability and
self-perpetuation.

Determine what
additional actions
are needed to
achieve recovery
objectives.

TASK
DURA-
TI ON
(YRS)

Cont.

2-4

2-4

2-4

Cont.

Cont.

RESPONSIBLE PARTY

FWS
REGION DIVISION

4

4

4

4

4

4

ES

ES

ES

ES

ES

ES

OTHER

DNER
Univ.
BotGar

DNER
Univ.

DNER

DNER

DNER

DNER

COST ESTIMATES
($K)

FYl

2

FY2

2

2

FY3

2

COMMENTS

This species
should be incor-
porated into
ongoing efforts

PRIO
RI TY

ft

2

2

2

3

TASK
ft

332

411

412

413

51

52
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