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EXECUTIVE SUMMARY OF THE RECOVERY PLAN FOR
GESNERIA PAUCIFLORA

Current Status: Gesneriapauciflora, currently listed asthreatened,is a small gregarious
shrubknownfrom only threepopulationsin thewesternmountainsof PuertoRico. These
threelocalitiesare found in the municipalitiesof Maricaoand SabanaGrande. Two localities
are found within theMaricaoCommonwealthForest, andtheother is neartheboundaryof the
Forest; therefore,it is uncertainwhetherthe land is publicly or privately owned.

Habitat Requirementsand Limiting Factors: Gesneriapauciflora is knownto occuronly on
serpentinederivedsubstrates.At all knownlocalities, theplantsareassociatedwith wet
habitats,which areon steeprock faceswith little or no soil formation. Theyarewithin the
sprayzoneof waterfallsor neardeeppools. Most are in shadysituationswheredirect sun is
not received. Activities within theForestmayincreasethepotentialfor erosionof steep
unstableslopeswherethe speciesoccurs,andmanagementactivities suchastrail construction
may directly affect the species.Most individuals arefound within 1 meterof water andmay
actuallybe submergedfor brief periodsof time. Removalof waterupstreammay adversely
affect the speciesand its habitat.

RecoveryObjective: Delisting.

RecoveryCriteria: Gesneriapauciflora maybeconsideredfor delisting when(1) a
managementplan that considerstheprotectionand recoveryof thespecieshasbeenprepared
andimplementedfor theMaricaoCommonwealthForest,and (2) newpopulations(the number
of which should be determinedfollowing theappropriatestudies)capableof self perpetuation
havebeenestablishedin protectedareassuchastheMaricaoor SusiiaCommonwealthForests.

Actions Needed:

1. Protecttheexisting populationand its habitatthroughthedevelopmentand
implementationof a managementplanfor the MaricaoCommonwealthForest.

2. Monitor known populations.
3. Enforceexisting CommonwealthandFederalendangeredspeciesregulations.
4. Educatethepublic on conservationvaluesandregulations.
5. Conductresearchon thelife history of the speciesandevaluatepropagation

techniques.
6. Conductpropagationand enhanceexistingpopulationsor establishnew oneson

protectedlands.

Dateof Recovery: Delisting shouldbe initiated in 2025, if recoverycriteriaare met.

RecoveryCosts: Recoverycostsfor Gesneriapauc~fiora havebeenestimatedat $80,000for
the first 3 years. Subsequentexpenditureswill dependupontheresultsof thesepreliminary
studiesand, therefore,cannotbe estimatedat this time.
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PART I. INTRODUCTION

Gesneriapauciflora, a small gregariousshrubendemicto PuertoRico, is currentlyknown
from only threepopulationsin thewesternmountainsof PuertoRico. Thesethreelocalities
are found in themunicipalitiesof MaricaoandSabanaGrande. All known localities are in
rocky streambedson wetserpentinerock. Becauseof its location, the speciesis threatenedby
landslidesand flood damageaswell asforestmanagementpracticessuchastrail construction.

This specieswasdeterminedto be a threatenedspecieson March 7, 1995,pursuantto the
EndangeredSpeciesAct of 1973, asamended(U.S. Fishand Wildlife Service1995). Critical
habitathasnot beendesignatedfor this speciesbecauseof the risks of vandalism,aswell asits
potentialfor overcollection.

Description

Gesneriapauciflora, of thefamily Gesneriaceae,was first discoveredby theGermanbotanical
collectorPaul Sintenis on December3, 1884, in “Indiera Fria” in Maricao,PuertoRico.
Numerousotherbotanistscollectedthespeciesfrom this samelocationfor a numberof years.

Gesneriapauciflora is a small gregariousshrubwhich mayreach30 centimetersin height and
8 millimeters in diameter. Stemsmaybe erector decumbentandthebark is smooth,gray-
brown, and glabrous. The leavesarealternate,andtheteretsor flattenedpetiolesarefrom 2
to 7 millimeters long. Leafbladesareshapedlike a narrowtrowel, 2.8 centimeterslong and
.9 to 2.3 centimeterswide, membranous,dark greenandglossy above,andpilose along the
prominentveins. Themargin is subentiretowardthecuneatebaseand serrateto sublobate
above. The inflorescencesare one to few flowered,andthepedunclesare from 6.1 to 15.3
centimeterslong and slightly curved. Thepedicelsare 1 to 2 centimeterslong, reddish-brown,
and piloseto glabrascent.Thecorolla is tubular,curved,2 to 2.3 centimeterslong, 4
millimeterswide at thebase,narrowingto 3 millimetersbut wideningto 5 millimetersat the
middle and againnarrowingto 4 millimetersatthe mouth. The five-lobed corolla is yellow to
yellow-orangeand denselypilose outsidebut glabrousinside. The fruit is a capsulecontaining
numeroussmall seeds,approximately4 millimeters long and wide, gray-brown,and
glabrescentwith 5 to 10 not prominentridges(Liogier 1994, Proctor1991).

Distribution/Population Status

Gesneriapaucflora is currently knownfrom threelocalities in themunicipalitiesof Maricao
and SabanaGrandeof westernPuertoRico (Figure 1). The threeareasarelocatedalong the
MaricaoRiver, the SecoRiver, and a small tributary of theLajasRiver. At eachlocality, a
numberof clustersor coloniesgrow appressedto thewet rocks. Herbariumspecimensindicate
that the speciesalso hasbeencollectedin the pastfrom theYaguezRiver and from Cerro Las
Mesas. Apparently,both locationsare locatedon serpentinederivedsoils (Breckonand
Kolterman1994).



LocationofGesneriapaucjiora(0) in theMaricaoCommonwealthForestin PuertoRico.



MaricaoRiver, Municipality of Maricao

This locality lies within the MaricaoCommonwealthForestand is managedby the PuertoRico
Departmentof NaturalandEnvironmentalResources.At theMaricaoRiver locality, 13
coloniesor clustershavebeenfound. Theseclustersarescatteredalong theriver for a distance
of approximately1 kilometer. While it is difficult to estimatethenumberof individuals
becauseof the plant’shabit of growing in densemats,theremaybe asmanyas1,000
individuals at this locality (G. BreckonandD. Kolterman,pers.comm.;Breckonand
Kolterman1994).

SecoRiver, Municipality of SabanaGrande

As with theMaricaoRiver locality, theSecoRiver arealies within theMaricao
CommonwealthForest. At this locality, threecoloniesor clusters,consistingof perhaps50
individuals, havebeenfound. Theclustersare foundwithin a distanceof about100 metersof
eachother(Breckonand Kolterman1994).

LajasRiver, Municipality of Maricao

Fourcoloniesor clustershasbeenlocatedin this small, narrowravinethatdrains into the Lajas
River. Theseclustersare foundwithin a 200-meterareaalong theravine. This locality lies on
theedgeof the MaricaoCommonwealthForestand, dueto theuncertaintyof the locationof the
forest’sboundaries,it is not knownwhethertheplantsareon public or private land(Breckon
andKolterman1994).

Reproductive Biology

Field observationsduring a 2-yearstudy of thespecies’phenologyindicatethat flowering and
fruiting occur throughoutthe year. Nevertheless,thereappearto bemoreabundantflowering
and fruiting during the rainy monthsof August,September,and October. Floweringbecomes
less frequentand patchyduringdrier periods(BreckonandKolterman1994).

While theflower’s tubularstructureand orange-redcolor might indicatethatthey would be
visited andpollinatedby hummingbirds,no suchvisitation wasmadeduringpreliminary
observations.Nevertheless,fruit setappearsto be high. Studiesof pollination mechanismsare
currently ongoing(Breckonand Kolterman1994).

A total of 258 individuals in 13 clusters(separatedby morethan 10 meters)weresampledfor
morphometricanalysisof the leavesand for electrophoresis.Eight of theclusterswere from
the MaricaoRiver, two from theLajasRiver, andthreefrom theSecoRiver. Four clustersor
colonieshad smallerleavesthat theothernineand all fourwere from moresunnyor exposed
sites. Differencesin leafshapedefiningcomponentswerefound amongcolonies,suggesting
that coloniesor clustersmaybe geneticallydistinct from eachotherand eachmaybe considered
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a geneticallydistinctbreedingpopulation. Ongoing studiesarebeingconductedto determine
whetherGesneriapauc~flora is apomictic (makesseedsasexually). Datafrom electrophoretic
analysisand breedingsystemstudieswill provideadditional information(Breckonand
Kolterman1994).

HabitatDescription

Gesneriapauciflora is knownto occuronly on serpentinesoils in thewesternmountainsof
PuertoRico. TheseserpentiniterocksareCretaceousin origin andareblackto palegreen,
soft, and friable and containhigh amountsof olivine, clinopyroxene,and orthopyroxene.
Elevationsreachup to 800 metersin theMaricaoCommonwealthForest.

TheMaricaoForestfalls within threelife zones: subtropicalwet forest, subtropicalmoist
forest, and subtropicallowermontanewet forest (Ewel andWhitmore 1973). Themajority of
theareaof theForestis coveredby serpentineoutcropsinterspersedwith Nipe andRosarioclay
soils, theproductsof theweatheringof serpentinerock. Theseareashavea poorwater-holding
capacity;therefore,the vegetationis morexeric thanmight be expectedbasedon the rainfall
receivedin the region. Topographyis mountainous,characterizedby steepravinesand
intermittentstreams.

Meanannualprecipitationat the MaricaoFishHatchery(elevation457 meters),nearthe
MaricaoRiver locality, wasreportedto be 2,466millimeters, with adry periodoccurringfrom
Decemberto March. Themeanannualtemperaturein Maricaowas21.70C, with a mean
minimummonthly temperatureof 20.20C in Januaryand a maximumof 23.0~ in August
(Silanderet al. 1986).

In general,theplantsoccuron bareserpentinerock, and less oftenon river gravelderivedfrom
serpentine. At all localities, theplants areassociatedwith wet habitats,which are
predominantlyon steeprock faceswith little or no soil formation. Theyarewithin sprayzones
from waterfallsor on steeprock facesabovedeeppools. More infrequently, theyoccur in
gravelabovethe water line of the river, but in two placesthereareseepsunderneaththegravel.
The majority of the coloniesare on north, northeast,or northwestfacing slopesandin shady
situationswheredirect sun is not received. The species’restrictionto a highly specific habitat
wherefew otherspeciesoccursuggestsa combinationof toleranceand poorcompetitiveability.
Theplant appearsto be tolerantof low nitrogenandcalciumand to toxicity of high levelsof
heavymetalsfound in serpentine(Breckonand Kolterman1994).

ReasonsFor Listing

Gesneriapauciflora was listed asthreatenedin 1995. At present,a managementplanfor the
MaricaoCommonwealthForestthat considersthe managementandprotectionof the specieshas
not beenprepared. Activities within theForestmayincreasethepotentialfor erosionof the
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steepunstableslopeswherethe speciesoccurs. Managementpracticessuchastrail construction
may directly affectthe species.

Themajority of knownplantsare foundwithin 1 meterof water andmay actuallybe submerged
for brief periodsduringhigh water (G. BreckonandD. Kolterman,pers.comm.). Any
removalof waterupstreamor impoundmentof waterdownstreammay adverselyaffect theplant
andits habitat. Due to watershortageson the island,the numberof requestsfor additional
water intakeshasincreasedsubstantially.

The specieshasanextremelylimited distribution; therefore,themagnitudeof threatis high.
Gesneriapaucflora is a serpentinerestrictedspeciesand its presentrangeand abundanceare
reducedfrom its historical rangeand abundance.Landslides,stormdamages,and floods are
naturaloccurrencesthat mayaffectthe steep,unstableslopesassociatedwith this species’
habitat. The Centerfor PlantConservation(1992)describesthis miniatureherb with beautiful
yellow-orangeor salmoncoloredflowers ashavinghorticulturalpotential.

ConservationMeasures

Conservationmeasuresprovidedto federally listed speciesinclude recognition,recovery
actions,requirementsfor Federalprotection,and prohibitions againstcertainpractices.
Recognitionthroughlisting encouragesand resultsin conservationactionsby Federal,State,
andprivate groupsand individuals. The EndangeredSpeciesAct providesfor possibleland
acquisitionin cooperationwith the Statesand requiresthat recoveryactionsbe carriedout for
all listed species. Section7(a) of theAct, asamended,requiresFederalagenciesto evaluate
theiractionswith respectto any speciesthat is listed asfederallyendangeredor threatened.If a
Federalaction mayaffect a listed speciesor its critical habitat,the responsibleFederalagency
mustenterinto formal consultationwith the Fishand Wildlife Service.

Studiesof thedistribution, abundance,populationsize andstructure,and reproductivebiology
of Gesneriapaucflora havebeenongoingsince1993. As a result,new individuals havebeen
locatedand electrophoresis,leafmorphometrics,and phenologystudieshavebeeninitiated.
Thesestudieshaveprovidedinformationon thereasonsfor therarity of thespeciesand
recommendationsfor its recovery. Preliminaryresultsfrom thesestudieshavebeen
incorporatedinto this recoveryplan.

Summaryof CommentsReceived

Copiesof theTechnical/AgencyDraft RecoveryPlanfor Gesneriapauciflora were sentto 10
reviewers,including threepeerreviewers,for review andcomments. A notice of availability of
the Technical/AgencyDraft waspublishedin the FederalRegister. No lettersof commentwere
received.
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PART II. RECOVERY

A. RecoveryObjectiveandCriteria

Theobjectiveof this recoveryplanis to providedirectionfor reversingthedeclineof Gesneria
paucflora andfor restoringthe speciesto a self-sustainingstatus,therebypermitting it to be
removedfrom the FederalEndangeredSpeciesList.

Gesneriapaucflora couldbe consideredfor delistingwhen(1) a managementplanthat
considerstheprotectionandrecoveryof thespecieshasbeenpreparedand implementedfor the
MaricaoCommonwealthForest, and (2) newpopulations(thenumberof which shouldbe
determinedfollowing the appropriatestudies)capableof self perpetuationhavebeenestablished
within protectedareas,suchasotherareasin theMaricaoCommonwealthForestor in the
SusilaCommonwealthForest(similargeologically to the MaricaoForest). Theseareminimum
requirements,and could be expandedupon if theregenerativeor propagativepotentialof
naturaland ex situ populationsprovesto be insufficient. Alternatively, if newpopulationsof
the speciesarediscovered,it maybe preferableto placegreateremphasison protectionrather
thanon propagationin order to achievetheminimum numberof plantsnecessaryfor recovery.

B. NarrativeOutline

1. Prevent further habitatlossandpopulation decline. Protectionof habitatand
individual plantsat theknownpopulationsites shouldbe initiated by appropriate
public agencies.

11. Protecthabitat. To preventextinction, theprotectionof theexisting
populationsshouldbe giventhe highestpriority.

111. Developa managementplan, which provides for the
protection and recovery of Gesneriapauciflora, for the
Maricao CommonwealthForest. A managementplan
should be developedthat includes measuresto protect known
individualsand their habitatand providesfor long-term
monitoring of their growth and reproduction. It shouldbe
determinedwhetherthepopulationat theLajasRiver is
actuallywithin the limits of the MaricaoCommonwealth
Forest. If not, the locality should be protected.

12. Protect and monitor plants. Individual plantsand the recruitmentof
new individualsmustbe monitoredon a long-term basis.
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121. Monitor known population. Individual plants should be
measuredand marked. Basic field observationsthat will
contributeto the informationavailableon populationbehavior
(includingphenology,seedproduction,seeddispersal,
recruitmentsuccess,sitechanges,andgrowth) shouldbe
madeat regularintervals.

122. Enforce existing Commonwealthand Federal endangered
speciesregulations. The Commonwealth Department of
NaturalResourcesRegulationto GoverntheManagementof
ThreatenedandEndangeredSpeciesof 1985providesfor
criminal penaltiesfor the illegal takeof listed plant specieson
public land. In addition,developmentprojectsthat occurin
theseareasareoftenfundedthroughlocal orFederalagencies
or requirelocal permits. Section10 of theRegulation
providesfor consultationson endangeredspeciesthatmay be
affectedby a particularprojectsimilar to Section7 of the
EndangeredSpeciesAct. Section7 of the Endangered
SpeciesAct would apply whereFederallandsor federally
fundedor permittedprojectsare involved.

123. Educate the public on plant conservation values and
regulations. Gesneriapaucflora shouldbe includedin the
illustratedbrochureand slide presentation(in both English
and Spanish)on endangeredplantsandplant communitiesthat
arepresentedto local schoolgroups,organizations,and
agencies. Permittingand funding agencies(thosepotentially
involved in Section7 consultations)should be madeawareof
endangeredplants,thepertinentlaws, and their
responsibilities.

2. Continueto gatherinformationon thedistributionandabundanceof Gesneria
pauciflora. Futuremanagementdecisionsandtheestablishmentof recovery
implementationpriorities dependon obtainingadditional informationconcerning
thedistribution and abundanceof this species.

21. Search for new populations. Searchesfor new individuals and
populationsshouldbe conductedin theMaricao CommonwealthForest
and theSusila CommonwealthForest.
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211. Identify and inventory potential sites. Basedon a
characterization of known habitat types, potential population
sites should be identified and searched. The species’known
habitat is limited in extent, thereby facilitating searches.

212. Characterize sitesto determine their suitability as future
recovery sites. If new populations are discovered,this
information should be added to the databaseof the various
agenciesand organizations involved. In addition, newly
discoveredsites should be evaluatedfor the availability of
propagative material and the potential for protection.

3. Conduct research. While somestudies have been initiated, relatively little
biological information is available on Gesneriapauciflora. Studies should focus
on those aspectsof life history that may be critical to the recovery of the species.

31. Define habitat requirements. Information available from existing
studiesshouldbe evaluatedto moreclearly definehabitatrequirements.

32. Study reproductive biology and ecologyof Gesneriapauciflora.
Effective managementand recoveryof this speciesdependsupon
obtainingthis information.

321. Assessperiodicity of flowering. Studies to determine the
frequency,timing, and abundanceof flowering; pollination
mechanisms;andthe physicalandbiological factors
controllingtheseeventsshould be continued.

322. Assessseedproduction and dispersal. Agentsof seed
predationand/ordispersalshould be identified.

323. Evaluateseedviability andgerminationrequirements.
Informationon the environmentalconditionsrequiredfor
germinationshouldbe obtainedthroughfield and laboratory
studies.

324. Evaluate requirements for establishmentand growth.
Field and laboratory experimentsshould focus on this critical
stageto determine the factors that affect establishmentand
survival.
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325. Determine geneticstructure of the species. Continue to
study intra- and inter-populationgeneticdiversity of the
speciesusing appropriatetechniques.

33. Evaluate techniquesfor artificial propagation and develop
propagation program. Propagation techniquesshould be evaluated so
that a propagationprogramwith local nurseriesmaybedeveloped.

331. Assessmethodsof propagation. Basedon theavailability of
propagativematerial,economicand logistical considerations,
andresultsfrom theaboveresearch,determinethemost
feasiblemethodof propagationandtransplantationto existing
or newsites. Sexualand asexualreproductionshould be
evaluatedas alternatives.

332. Developartificial propagationprogram. This species
shouldbe included in theongoingartificial propagation
programat local nurseries.

4. Establish new populations. Areas for the establishmentof newpopulationsof
Gesneriapaucflora shouldbe selectedandnew populationsestablished.

41. Selectappropriate sitesfor population introduction or enhancement
using artificially propagatedmaterial. Habitat requirements must be
considered in order to ensurethe successandrelevanceof transplanting
propagated material.

411. Selectsitesand assesshabitat suitability. Using information
from Task31, inventorypotential sites for the introduction
andestablishmentof newpopulationsof Gesneriapaucflora.
Considerationshould be givento the introductionof this
speciesin otherareasof the MaricaoCommonwealthForest
or in the SusPaCommonwealthForest.

412. Ensure site protection. If proposed sites are not already on
protectedland, stepsmustbe takento providefor their
protection. Managementplans for thesenew sitesshouldbe
developedor modified to include considerationsfor this
species.

413. Introduce and monitor plants. Successof plantingsshould
he carefully monitored.
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5. Refine recovery criteria. As additionalinformationon thebiology, ecology,
propagation,andmanagementof Gesneriapaucflora is accumulated,it will be
necessaryto betterdefine, andpossiblymodify, recoverycriteria.

51. Determinenumber of individuals and populations necessaryto ensure
speciesstability and self-perpetuation. Environmental and reproductive
studies,togetherwith the relativesuccessof populationprotection
measures,will allow morepreciseandrealisticrecoverycriteria to be
established.

52. Determinewhat additional actions, if any, are necessaryto achieve
recoverycriteria. If thereare any actionsnot includedin this recovery
plan, which during therecoveryprocessbecomerecognizedneeds,they
should be incorporatedinto theplan.
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PART III. IMPLEMENTATION SCHEDULE

Priorities in Colunm4 of the following ImplementationScheduleareassignedasfollows:

Priority 1 -

Priority 2 -

Priority 3 -

DNER -

ES-
LE-
BotGar-
Univ. -

An actionthat mustbe takento preventextinctionor to preventthespeciesfrom
declining irreversiblyin theforeseeablefuture.
An actionthat mustbe takento preventa significantdeclinein species
population/habitatquality or someothersignificant negativeimpactshortof
extinction.
All otheractionsnecessaryto providefor full recoveryof the species.

List of Abbreviations

PuertoRico Departmentof Naturaland EnvironmentalResources
Fishand Wildlife Service,EcologicalServicesDivision
Fishand Wildlife Service,Law EnforcementDivision
BotanicalGardens
Universities
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IMPLEMENTATION SCHEDULE

Task
Priority TaskDescription

Task
Number

Task
Duration
(Years)

ResponsibleOrganization
EWS

R4 Other

Cost Estimates($000)
FY 1 FY2 FY 3 Comments

1 Developa managementplan,
which providesfor the protection
and recoveryof Gesneria
paucijflora, for theMaricao
CommonwealthForest.

111 2 ES DNER No cost anticipated.

1 Monitor knownpopulations. 121 Cont. ES DNER 3 3 3

1 EnforceexistingCommonwealth
and Federalendangeredspecies
regulations.

122 Cont. ES, LE DNER 6 6 6

2 Educatethe public on plant
conservationvaluesand
regulations.

123 Cont. ES, LE DNER 1 1

2 Identify and inventory potential
sites.

211 2-4 ES DNER 3 3 3

2 Characterizesitesto (letermine
their suitability as future recovery
sites.

212 2-4 ES DNER, Univ.

2 Definehabitat requirements. 31 2-4 ES DNER, Univ. 3 3 3

2 Assessperiodicity of flowering. 321 2-4 ES DNER, Univ. 6 6 6 6K/year includes321,
322, 323, 324, and325.

2 Assessseedproductionand
dispersal.

322 2-4 ES DNER, Univ.
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~Fask
Priority TaskDescription

Task
Number

Task
Duration

(Years)

ResponsibleOrganization
FWS

R4 OtherI

Cost Estimates($000)
FYi FY2 FY 3 Comments

2 Evaluateseedviability and
germinationrequirements.

323 2-4 ES DNER, Univ.

2 Evaluaterequirementsfor
establishmentand growth.

324 2-4 ES DNER, Univ.

2 Determinegeneticstructureof the
species.

325 2-4 ES DNER, Univ.

2 Assessmethodsof propagation. 331 2-4 ES DNER, Univ. BotGar. 2 2 2

2 DeveLop artiFicial propagation
program.

332 Cont. ES DNER, Univ. BotGar. 2 2 2

2 Selectsites and assesshabitat
suitability.

411 2-4 ES DNER, Univ. 2

2 Ensuresite protection. 412 2-4 ES DNER,

2 Introduceplants. 413 2-4 ES DNER

2 Determinenumberof individuals
and populationsto ensurestability
and self-perpetuation.

51 Cont. ES DNER, Univ.

2 Determinewhat additional actions
are neededto achieverecovery
objectives.

52 Cont. ES DNER, Univ.
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