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EXECUTIVE SUMMARY OF THE RECOVERYPLAN FOR
HARPJSIAPORTORICENSIS(HIGO CHUMBO)

£urr~nLSxaIua: Harnsiaportoricensisis aslender,upright, columnarcactus,currently
designatedas threatened.It is usuallyunbranchedandmay reachup to 4.5 metersin

heightand7 centimetersin diameter. It is currentlyknownonly from Mona, Monito,
andDesecheo,all islandslocatedin theMona PassagebetweenPuertoRico andthe
DominicanRepublic. Historically, thecactuswasreportedfrom themain island of
PuertoRico nearPonce.

HabitatRequirementsandLimiting Factors: Higo chumbois knownfrom theseveral
vegetationtypeson theisland of Mona,but is mostfrequentlyobservedin thecactus
forest. The cactuswasapparentlyeliminatedfrom the Ponceareain PuertoRico
becauseof urban, industrial, andagriculturalexpansion.OnMona Islandthe speciesis
threatenedby proposeddevelopmentandintroducedanimalssuchasferal goatsand
pigs.Becauseit is an attractivecactus,it maybe subjectto collectionfor useasan
ornamental.

RecoveryObjective: Delisting.

Byy...Crj~tia: Harrisiaportoricensismaybe consideredfor delistingwhen(1) an
agreementamongtheFishandWildlife Service(Service)andthePuertoRico
Departmentof NaturalandEnvironmentalResources(DNER) hasbeenpreparedand
implementedfor theprotectionof thespecieson Mona andMonito; (2) the Servicehas
incorporatedmeasuresto protect thecactusinto managementplansavailablefor the
DesecheoNationalWildlife Refuge;and (3) newpopulations(the numberof which
shouldbe determinedfollowing theappropriatestudies)capableof selfperpetuation
havebeenestablishedwithin protectedareassuchasthe Gu~.nicaCommonwealth
Forestor theCaboRojo NationalWildlife Refuge.

Ai~n&~dc~.

1. Protecttheexistingpopulationandits habitatthroughinter- and intra-
agencyagreements.

2. Developor modify managementplansfor the speciesin cooperationwith
entitiessuchasDNER.

3. Monitor known populations.
4. Enforceexisting Commonwealthand Federalendangeredspecies

regulations.
5. Provideinformationto thepublic on Harrisia portoricensis.
6. Conductresearchon the life history of thespeciesandevaluate

propagationtechniques.
7. Conductpropagationandenhanceexisting populationsor establishnew

oneson landswithin protectedareasin southwesternPuertoRico.

DaI~..~f~gy~ry: Delistingshouldbe initiated in 2015, if recoverycriteriaaremet.

~ Recoverycostsfor Harrisiaportoricensishavebeenestimatedat
$74,000for thefirst 3 years. Subsequentexpenditureswill dependupontheresultsof
thesepreliminarystudies,andtherefore,cannot be estimatedat this time.
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PART I. INTRODUCTION

Higo chumbo(Harrisia portoricensis)is currentlyknown only from Mona, Monito,
andDesecheo.Mona andMonito IslandsareCommonwealthNaturalReservesandthe
islandof Desecheois a NationalWildlife Refuge. Theseislandsare locatedin the
MonaPassagebetweenPuertoRico andtheDominicanRepublic. Historically the
cactuswasreportedfrom themain island ofPuertoRico nearPonce,buturban,
industrial, andagriculturalexpansionresultedin theeliminationof this population. On
Mona Islandthe speciesis threatenedby proposeddevelopmentandthe effectsof
introducedanimalssuchasferal pigsandgoats.

Higo chumbowas determinedto be athreatenedspecieson August8, 1990, pursuant
to theEndangeredSpeciesAct of 1973, asamended(U.S. FishandWildlife Service
1990). Critical habitatwasnot designatedfor this speciesbecauseof the risksof
vandalism,aswell as its potentialfor overcollectionfor useasan ornamental.

pflQn

Harrisia portoricensisor higo chumbobelongsto thefamily Cactaceae,subfamily
Cactoideae.The genusHarrisia wasdescribedin 1908 and Britton and Rose(1937)
assignedthe genusto thetribe Cereeae,subtribeCereinae.Accordingto theseauthors,
Harrisia is distinguishedfrom othergenerain this subtribeby theirarchingor vine-like
character;slenderstems;andlarge, funnelformflowerssolitary at the areoles. Two
subgenericsectionswereidentifiedwithin thegenus,of which Harrisia sect.Harrisia
containsfrom 11 to 14 speciesnativeto Florida, theBahamas,andtheGreater
Antilles.

Harnsiaportoricensiswas describedby Britton in 1908, from a specimencollected
nearPoncein southernPuertoRico. It wasdescribedasa slender,upright,columnar
cactuswhich is usuallyunbranchedandmay reachup to 2 meters(in) in heightand
7 centimeters(cm) in diameter(Vivaldi and Woodbury 1981). Nevertheless,more
recentobservationsindicatethat thecactusmay reachmorethan4.5 m in heightand
mayhaveasmanyas40 branches. In addition, thebranchesmaybecomethicker with
age,particularlytowardsthebase(BreckonandKolterman1994). It has from 8 to
11 ribs separatedby shallow grooves. Spinesfrom 2 to 7 cm long occurin groups
about1 to 2 cm apart(Vivaldi and Woodbury1981).

Vivaldi andWoodbury(1981)reportedthat thefunnel-shapedflowers, openingat
night, aregreenish-whiteandup to 13 cm in length. BreckonandKolterman(1994)
report that flower budsmay reachup to 2 cm in length. Fruits area round,yellow
berry without spineswith a white pulp in which numerousblack seedsare immersed
(Vivaldi andWoodbury 1981).



Distribution/PonulationStatus

Harnsiaportoricensiswas collectedfor thefirst time from an areato the westof
Ponce,known asLasCucharas,by BrittonandCowell. The specimenwastakenback
to theNew York BotanicalGarden,andthespecimennow consideredto be thetype
wascollectedfrom that living plant (Britton andWilson 1924; Vivaldi andWoodbury
1981). Nevertheless,mostauthorsagreethatthecactushasnow beenextirpatedfrom
themain islandof PuertoRico (Vivaldi andWoodbury1981; BreckonandKolterman
1994; Liogier 1994).

Today,higo chumbois knownonly from threeislandslocatedto thewestof Puerto
Rico in theMona Passage:Mona, Monito, andDesecheo(Figure 1).

DesecheoIsland

BreckonandKolterman(1994)estimatethatapproximatelyone-third(40of
120 hectares)of the islandof Desecheois occupiedby higo chumbo(Figure2). The
cactuswas observedon thesteepouterslopesof the island from PuntaCanoasin the
southwest,extendingsoutheastand thennortheastand northwest,abouthalfwayto
Coronadel Norte in thenorth. Higo chumbodoesnot appearto be presentbetween
Coronadel Norte andRadioPoint. In a studyareaof approximately4 hectares(see
Figure2), 43 adult and 12 juvenileplants (definedas lessthan .5 metersin height)
wererecorded(BreckonandKolterman1994).

Mona Island

Higo chumbohasbeendescribedasa dominantspeciesin thevegetationtypedescribed
by Cintr6nandRogers(1974)as “cactus forest,” a vegetationtypewhich covers
approximately39 hectaresof Mona’s total areaof 5,521 hectares.Nevertheless,
BreckonandKolterman(1994) observedthecactusin othervegetationtypes, including
“plateauforest,” “depressionforest,” “cliffside forest,”and “plateauscrub” (Figure3).
Theseauthorsestablishedten lOin X lOin plots (.1 hectaretotal area)in the latter
vegetationtype, finding a total of36 adultsand 16 juvenilesin theseplots.

Monito Island

Higo chumbois known from theislandof Monito (seeFigure1), butno informationis

availableon thedistributionor abundanceof the specieson this small island.

Preliminaryobservationshavebeenmadeon flowering and fruiting of higo chumboon
the island of Mona. This informationindicatesthatflowering andfruiting are
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Figure 1. Distribution of HarrisiaportoricensisBritton. The solid line representsthepresentdistribution of the specieson
Desecheo,Mona, andMonito Islands;the dotted line representsits historicaldistribution on the southerncoastof Puerto Rico,
wherethespecieshasnot recentlybeencollected(from Breckonand Kolterman 1994).
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Figure 2. Map of DesecheoIsland, PuertoRico. Shadingindicatesthe 4 ha study areain thesouthwesternpart of the island
where researchon higochumbohasbeenconducted. The arrow indicatesthe site to the northwestof the study areawhere
severalplantshavebeenstudied. Stippling representstheareain theeasternportion of the island where thecactushasbeen
observedto be relatively abundant(from Breckon and Kolterman1994).
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Figure 3. Mapof MonaIsland, Puerto Rico. Starsin solid circles indicaterandomlyselectedpointswheretwo 10 x 10 m plots
were established. Shadingindicatesthecactusforest wherehigo chumboappearsto be more commonand stippling represents
areasin othervegetationtypeswherethe cactushasalso beenobserved(from Breckonand Kolterman 1994).



moreactive in thelate spring andearlysummerthanduring earlyto mid-springor fall
(BreckonandKolterman1994). Flowershavebeenobservedto openat about9:30
p.m. and wereat theirpeakby about 1:00a.m. At thattime they wereapproximately
20 cm long, andtheexpandedportion of thecorolla wasapproximately
5 cm in diameterby 5 cm deep. Flowersbeganto closeat about
2:30a.m. andby the nextmorningthey werecompletelyclosedagain,but flowersmay
openon severalsuccessivenights. Flowershavecopiouswatery nectartowardsthe
baseofthetube,but no apparentodor. Although not observedduringthe studyperiod,
batsarebelievedto be theprincipalpollinator. Moths wereobservedvisiting the
flowers. Birds, including theendangeredyellow-shoulderedblackbird (Agelaius
xanthomus),were observedpiercingthe baseoftheclosedcorolla duringtheday,
apparentlyto obtainnectar(BreckonandKolterman1994).

Viable seedshavebeenobtainedfrom a fruit producedby a flower thatneveropened.
Preliminaryelectrophoreticdata,basedon small samplesizes,indicate thathigo
chumbomaybe geneticallymonomorphicor aclone. Individualsfrom Mona, Monito,
andDesecheo,in thispreliminarystudy,all havethesameallelic profiles. Such
information indicatesthat the speciesis capableof self-pollinationor is apomitic. If,
indeed,the speciesis geneticallyuniform, then newpopulationsmaybe more easily
initiatedfrom cuttingsthanfrom seed. Nevertheless,thecompletionof ongoingstudies
beingconductedfor aM.S. thesiswill provide further information(G.J. Breckonand
D.A. Kolterman,pers.comm.).

The majority of maturefruits on theplantswere observedto havebeendepredated
uponby birds. Fruitswhich fall beneaththeplantsare fed uponby thethreatened
Mona groundiguana(Cyclura stejnegerf). Preliminaryobservationsof distributionof
higo chumboshowthatplants areabundantnearthe entrancesto caves,suggestingthat
batsthat roost in thecavesor birds that roostnearthemmaybe dispersingthe seedsto
theseareas. The yellow-shoulderedblackbird, as well as thepearly-eyedthrasher
(Margaropsfuscatus),havebeenobservedfeedingon maturefruits of higo chumbo
(BreckonandKolterman1994).

During ongoingstudiesofreproductivebiology, thegerminationof higo chumboseeds
in theexcrementof a small,unidentifiedbird, wasobserved,indicating thatseedsof
thecactuscanretain viability afterpassingthroughabird’s digestivesystem(Breckon
andKolterman1994).

PopulationStructureandDynamics

Dataon populationstructurehasbeencollectedin studyplotson both Desecheoand
Mona Islands. Heightwas measuredor estimated,the numberofbrancheswere
countedandmortality, dieback,anddiseasewererecorded. On DesecheoIsland, in an
areaof 4 hectares,43 adultand 12 juvenileplants (undamaged,unbranchedplantsless
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than .5 meterin height)were located. No seedlingswere found. Seven
(58 percent)of thejuvenile plantswerefound to be in theshade. OnMona Island, in
ten 10 meterx 10 meterplots (total areaof .1 hectare),36 adultand 16 juvenileswere
recorded. Two of thejuvenileplants werefound growing in shadedconditions.

Plantheightfor adultcacti on Desecheowasbimodal,with a peakat 1.0m andanother
at 2.5 m andheightswhich rangedfrom .5 m to 3.5 m. Mostof theadult plantshad
relatively few branches,butseven(16 percent)hadtwenty or more. No significant
correlationbetweenplant heightandthe numberof brancheswasobserved. The
smallestplants werefound at thebaseof the slopein thestudy areaandthelargestnear
thetop of the steepslopesin deepersoil. Plantheightfor adult caction Mona Island
wasunimodal,with abroadpeakbetween1.0 and1.75meters. Plantheightranged
from .5 to 3.0 meters. Whereasno correlationwas found betweenplant heightandthe
numberof brancheson Desecheo,therewas acorrelationon Mona Island.

On both Mona andDesecheo,diebackandloss ofbranchesappearedto be common,
largebrancheswereobservedon thegroundnearsomeplants,but noneappearedto
haverooted. Smallerplantsat the baseof theslopein Desecheoappearedto be less
healthy,with greaterdiebackanddamage. Damagedplants on Desecheowerefound to
be shorterandlessbranchedthanthosewhich wereundamaged(Breckonand
Kolterman1994).

On Desecheo,11 plants in the study areawere foundto havereproductivestructures,
whereason Monareproductivestructureswereobservedon nineplants. On both
islands, fertile plants werefound to be signficantlytaller and morebranchedthan
sterileplants (BreckonandKolterman1994).

HabitaID~dp~n

The islandsof Desecheo,Mona, andMonito areall locatedto the westof themain
islandof PuertoRico, in theMona PassagebetweenPuertoRico andthe Dominican
Republic. Mona Islandis approximately5,521 hectaresin area,Monito approximately
16 hectares,andDesecheoabout120 hectaresin size.

Of thethreeislands,the geologyof Mona andMonito is thebestknown. Theseislands
arecomposedof carbonaceousrocksthat rangefrom lower or middle Mioceneto
Holocene. The Isla de Mona dolomiteandtheLimo limestonearethe mostabundant
rocks, with thelatter overlyingtheformer (Vivaldi andWoodbury1981). The
topographyof Mona is characterizedby a very flat, gently slopinguplandsurfacethat
is terminatedby high, sheercliffs alongits northernand southernperimetersandby
somewhatlower, lesssteepcliffs thatdescendto coastallowlandsin thewest,
southwest,and southeast.Mona consistsprimarily of a plateauabout100 metersabove
sealevel, which is coveredby rough,dog-toothedlimestoneon mostof thesurfaceand
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is accentuatedby looserocks,cracks,ridges,small sinkholes,andotherdissolution
features. In somelow areasor bajuras,deepersoils accumulate.The relief and
topographyof Monito aresimilar to thatof Mona, while Desecheois muchmorehilly.
The soil type,limestoneoutcrop,coversalmosttheentiretyof theisland of Mona;
neverthelessin the centralpartof theplateau,or in thebajuras,reddishsoilswhich
includesilt loams,clay loams, andclays arefound.

All threeislandsfall within the SubtropicalDry ForestLife Zone(Ewel and Whitmore
1973). This life zoneis the driestof the six found in PuertoRico, with meanannual
rainfall rangingfrom 600to 1000millimeters. Precipitationon Mona is seasonal,
with a dry seasonextendingfrom JanuarythroughJuly anda wetter seasonfrom
Augustto December. Meanannualprecipitationfor the yearsof recordreviewedby
Calvesbert(1974)is approximately80 cm. Meandaily temperatureis about87.70F.

Cintr6nandRogers(1974) identifiedtenmajor vegetationtypesor plant communities
on theisland of Mona. Theseincludeplateauforest;plateauscrub;depressionforest;
plantation;coastallowlandforest; disturbed/successional;cactus/lowscrub;cactus
forest; cliffside; andcoastalscrub. TheseauthorsdescribeHarrisiaportoricensisasa
dominantspeciesin the canopyofthe cactusforesttype, aforest typewhich covers
approximately39 hectaresof Mona Island. The cactusforest is dominatedby tree-size
cactus,which oftenreachover 6 metersin height. Othertree-sizecactus,in additionto
higo chumbo,which arefound areLemaireocereushystrix (dildo espafiol)and
Pilosocereusroyenii (sebuc~n). Associatedshrubspeciesinclude Plumeria obtusa
(alheli cimarr6n), Cordia globosa,Crotondiscolor, C. betulinus,Reynosiauncinata
(cascaroya),and Corchorushirsutus.

The cactushasalsobeenreportedfrom theplateauforest,depressionforest,cliffside
forest, andplateauscrub vegetationtypes. The plateauforest coversthemajority of
the islandand is an openshrubbyassociationof small trees,mostof which do not
exceed5 m in height. Dominanttreespeciesin theplateauforest include Coccoloba
microstachya,Burserasimaruba(ucar), Tabebuiaheterophylla(roble), Plumeria
obtusa,Euphorbiapetiolaris, Bourreria succulenta(indio desnudo),andAmyris
elem~fera(tea). The forestsof thedepressionson theplateau(depressionforests)are
denserandtreesaretaller, 10 to 12 m in height,oftenovertoppingthetreesof the
surroundingpleateauforest. Dominanttreespeciesinclude,amongothers,Clusia
rosea(cupey),Ficuscitr(folia (jagijey), andPisonia albida (corcho). Whereopenings
occurin thecanopy,cactiaremorefrequent. Portionsof theplateauwhich aresubject
to stressessuchashigh wind or salt spray or with extremelylittle soil arecharacterized
by a shrubbygrowth(plateaushrub)less than3 metersin height. Speciescomposition
of this vegetationtype is similar to thatof theshrublayerof the plateauforestandis
dominatedby speciesof Croton(Cintr6n andRogers1974).

On thenorthernandeasterncoastsof Mona, cliffs aresheer,undercut,and support
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little vegetation. In thewestandsouth,cliffs arelessabruptandsomevegetation
develops. DominantspeciesincludePisoniaalbida, Cappariscynophaliphora(burro
prieto), C.flexuosa(palingu~n),Burserasimaruba,Eiythroxylonareolatum(indio),
andFicuscitnfolia. Large bromeliadsareprominanton thesoutherncliffs.

ReasonsFor Listing

Harrisia portoricensiswas listed asthreatenedin 1990. Destructionandmodification
of habitathavebeen,andcontinueto be, significant factors in the reductionof numbers
of the species.Dry forestssimilar to thaton Mona andDesecheooncecoveredmuch
of southernandsouthwesternPuertoRico. Thesehavebeendestroyedor modifiedfor
urban,industrial, andagriculturaldevelopment.The cactusis no longer found in the
Poncearea,its type location. The islandsof Mona andMonito arecurrentlymanaged
by the PuertoRico Departmentof NaturalandEnvironmentalResources.However,in
thepast,variousproposalshavebeenpresentedfor usingMona Islandasa superport
andoil storagefacility andasa prison. While an AdministrativeOrder(95-8) for the
establishmentof public policy concerningtheconservationof the islandsof Mona and
Monito hasbeenapprovedby theDepartment,no formal managementplanexistsfor
the islandof Mona.

Desecheois currentlyprotectedandmanagedby the FishandWildlife Serviceasa
NationalWildlife Refuge;however,it was oncemanagedasa breedingcolonyfor
monkeysby theNational Institutesof Health. All threeislandshavebeenutilized in
thepastfor bombingpracticesby theU.S. Navy.

While collectingof the specieshasnotbeendocumentedto beaproblem,collectionof
otherspeciesof cactioccursevenon public landsin PuertoRico. Tradein all
Americanspeciesof cactusis regulatedby theConventionon InternationalTradein
EndangeredSpeciesofWild FaunaandFlora (CITES), AppendixII.

The larvaeof thecactusmoth (Cactoblastiscactorum)havecauseddamageto higo
chumboin thepast;but, themothhasnot beenobservedrecently. Feralpigson Mona
Islandhavebeenobservedto uprootthecactuswhile searchingfor edibleroots. Feral
goatson both Mona andDesecheoIslandsforageon a variety of speciesandmay be
responsiblefor shifts in vegetationcomposition.

ConservationMeasures

Conservationmeasuresprovidedto federally listed speciesincluderecognition,
recoveryactions,requirementsfor Federalprotection,and prohibitionsagainstcertain
practices. Recognitionthroughlisting encouragesandresultsin conservationactions
by Federal,State,andprivate agencies,groups,and individuals. The Endangered
SpeciesAct providesfor possiblelandacquisitionin cooperationwith the Statesand
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requiresthat recoveryactionsbe carriedout for all listed species.The protection
requiredof federalagenciesandtheprohibitionsagainstcertainactivities involving
listed plants arediscussedon this page.

Section7(a) of theAct, asamended,requiresFederalagenciesto evaluatetheir actions
with respectto anyspeciesthat is proposedor listed asFederallyendangeredor
threatened.Regulationsimplementingthis interagencycooperationprovision of the
Act arecodifiedat 50 CFRPart402. Section7(a)(4) requiresthatFederalagencies
conferinformally with theFishandWildlife Serviceon anyactionthat is likely to
jeopardizethecontinuedexistenceof a proposedspeciesor resultin destructionor
adversemodificationof proposedcritical habitat. If a speciesis subsequentlylisted,
Section7(a)(2)requiresthatFederalagenciesensurethatanyactivities theyauthorize,
fund, or carryout arenot likely to jeopardizethecontinuedexistenceof sucha species
or to destroyor adverselymodify its critical habitat. If a Federalactionmay affecta
listed speciesor its habitat,theresponsibleFederalagencymustenterinto formal
consultationwith theFishandWildlife Service.

Studiesof the distribution,abundance,populationsizeandstructure,andreproductive
biology arepartof a CooperativeAgreementbetweentheFishandWildlife Serviceand
theUniversity of PuertoRico, MayaguezCampus.A Master’s thesisprojecton
Harrisia portoricensisis currentlyongoing. Thesewill be continuedthrough 1996.
Preliminaryresultshavebeensummarizedin this recoveryplan. Initial efforts at
propagationof the speciesarealso in progress.

Summarvof CommentsReceived

A copy of theTechnical/AgencyDraft RecoveryPlanfor Harrisia portoricensiswas
sentto 13 reviewers,including threepeerreviewers,for reviewandcomment. A
noticeofavailability of theTechnical/AgencyDraft waspublishedin theFederal
Registeron September1, 1995. Six lettersof commentwerereceived.

Dr. GaryBreckonandDr. DuaneKolterman,of theUniversityof PuertoRico at
Mayaguez,offeredadditionalinformation on the species.Mr. RobertMatos,of the
Departmentof NaturalandEnvironmentalResources,provided informationon the
statusofthe islandsof Mona andMonito, aswell ason threatsto the species.
Commentsthatofferedsupplementalinformationhavebeenincorporatedinto this plan.
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PART II. RECOVERY

A. RecoveryObjective

The objectiveof this recoveryplan is to providedirectionfor reversingthe declineof
Harrisia portoricensisand for restoringthespeciesto a self-sustainingstatus,thereby
permitting it to be removedfrom theFederalEndangeredSpeciesList.

Harrisiaportoricensiscouldbe consideredfor delistingwhenthefollowing criteriaare
met:

1. An agreementbetweenthe FishandWildlife Service(Service)and the
PuertoRico Departmentof NaturalandEnvironmentalResources(DNER)
hasbeenpreparedandimplementedfor theprotectionof theknown
populationson Mona andMonito Islands.

2. The FishandWildlife Servicehas incorporatedmeasuresto protectand
recoverthecactusinto managementplansavailablefor theDesecheo
NationalWildlife Refuge.

3. New populations(the numberofwhich shouldbe determinedfollowing the
appropriatestudies)capableof selfperpetuationhavebeenestablishedwithin
protectedareas,suchas theCaboRojo NationalWildlife Refugeor the
Gu~nicaCommonwealthForest.
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B. Outline Narrative

I.Preventfurther habitatloss andpopulationdecline

.

On Mona, Monito, andDesecheoislands,habitatandindividual plants
shouldbe protectedby theappropriatepublic agencies(DNER, Service).

11. PL~LhabJIaI.
The protectionof higochumbo‘5 habitatwhereit is found on all
threeislandsshouldbegivenpriority.

111. Developandimplementagreementbetweenthe
ServiceandDNER for theprotectionof higo chumbo
on Mona andMonito

.

Currentlyno formal managementplan is availablefor
eithertheislandof Mona or Monito. An agreement
shouldbedevelopedbetweentheagencieswhich
recognizesthepresenceof this speciesin thenatural
reserveandprovidesfor its protectionandlong-term
monitoringofgrowthandreproduction.

112. Developa managementplan which providesfor the
protectionof higo chumboon Desecheo

.

A managementplan for theDesecheoNational
Wildlife Refugeshouldbe developedby theService
which includesmeasuresto protectknown individuals
andtheir habitatandprovidesfor long-term
monitoringof their growthandreproduction.

12. Monitor and protectplants

.

In orderto adequatelyprotectindividual plants,theymustbe
monitoredona long-termbasis. Monitoring shouldinclude
observationson theimpactsof introducedanimals.

121. Monitor known population

.

Permanentplots on Mona andDesecheoshouldbe
establishedwithin which individual plantsshouldbe
measuredand marked. Basic field observationson
higo chumboin theseplots will contributeto the
informationavailableon populationstructureand
dynamics(includingphenology,seedproduction,
seeddispersal,recruitmentsuccess,site changes,and
growth). Observationsshouldconsiderthedirect
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impacts,if any, of feral goatsand/orpigson higo
chumbo. The indirect impactsfrom shifts in
vegetationcompositioncausedby browsingalsoneed
to be studied.

122. EnforceexistingCommonwealthandFederal
endangeredspeciesregulations

.

Becausehigo chumbomaybe recognizedby someas
havinghorticultural value,the potentialfor taking
may exist. Higo chumbois currentlyonly known
from publicly ownedland: Mona andMonito by the
CommonwealthandDesecheoby the Service. The
CommonwealthDepartmentof NaturalResources
Regulationto Governthe Managementof Threatened
andEndangeredSpeciesof 1985providesfor
criminal penaltiesfor theillegal takeof listed plant
specieson public land. In addition,development
projectswhich occurin theseareasareoften funded
throughlocal or Federalagenciesor requirelocal
permits. The Regulation’sSection10 providesfor
consultationson listed specieswhich maybe affected
by a particularprojectsimilar to Section7 of the
EndangeredSpeciesAct. Section7 of the
EndangeredSpeciesAct would applywhereFederal
landsor federally fundedor permittedprojectsare
involved. In addition, the 1988amendmentsto the
Act prohibit themaliciousdamageor destructionon
listed plantson Federallandsandthe removal,
cutting, diggingup, or damagingor destroyingof
listed speciesin knowingviolation of any
Commonwealthlaw or regulation,including
Commonwealthcriminal trespasslaw.

123. Providethepublic informationon Harrisia
2QttQfl~.
Information, including an illustration, for thepublic
on Harrisia portoricensiswill bepreparedin both
EnglishandSpanish. The cactusis currently
incorporatedin a slidepresentationon endangered
speciesthat is presentedto local schoolgroups,
organizations,andagencies.Permittingand funding
agencies(thosepotentially involved in Section7
consultations)shouldbe madeawareof this andother
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listed plants, thepertinentlaws, and their
responsibilities.

2. Continueto gatherinformationon the distributionandabundanceof higo
chumboon thesethreeislandsaswell ason themain islandof Puerto
Bi~Q.
Studiesofthedistributionandaspectsof the life history of higo chumbo
on Mona and Desecheoarecurrentlyongoing. Such studiesshouldbe
continuedin order to make informedmanagementdecisionsin the future
and to establishrecoverypriorities.

21. Searchfor newpopulations

.

While it is not likely that the specieswill be locatedon themain
island of PuertoRico, searchesfor new individualsand
populationsshouldbe conductedin habitatwhich might havethe
potentialto harborindividuals.

211. Identify andinventorvpotentialsites

.

Informationis beingcollectedin ongoingstudies
which will assistin a characterizationof habitat.
Basedon this characterization,potentialpopulation
sites shouldbe identifiedandsearched.The species’
potentialhabitatwill be limited in extent,presumably
to the southwesternportion of PuertoRico, therefore
facilitating searches.Agenciesand organizationsthat
shouldbe involved in theseefforts includethe Fish
andWildlife Service,the Departmentof Naturaland
EnvironmentalResources,local universities,and
privateconservationorganizations.

212. Characterizesites to determinetheir suitability as
future recoverysites

.

If newpopulationsarediscovered,this information
shouldbe addedto the databaseof thevarious
agenciesandorganizationsinvolved. In addition,
newly discoveredsites shouldbe evaluatedfor the
availability of propagativematerialandthepotential
for protection.

3. £Qnd~x~a~b.
Ongoingreasearchwith thespecieswill identify critical aspectsof the life
historyof higo chumbothatmay requireadditional study.

14



31. Define habitatrequirements

.

Informationavailablefrom existingstudiesshouldbe evaluatedto
more clearly definehabitatrequirements.

32. Studyreproductivebiologyandecologyof higo chumbo

.

Ongoingstudieshaveinitiatedresearchon reproductivebiology
andecologyof higo chumbo. Effectivemanagementand
recoveryof this cactusdependsupon obtainingthis information
from thesestudies.

321. Assessperiodicitv of flowering

.

Studiesshouldbe continuedto determinethe
frequency,timing, andabundanceof flowering;
pollination mechanisms;andthephysicaland
biological factorscontrolling theseevents.

322. Assessseedproductionand dispersal

.

While preliminary studiesindicatethatthe seedsare
dispersedby birds, studiesshouldbe continuedin
orderto identify agentsofpredationand/ordispersal.

323. Evaluateseedviability and germinationrequirements

.

Informationon theenvironmentalconditionsrequired
for germinationshouldbe obtainedthroughfield and
laboratorystudies.

324. Evaluaterequirementsfor establishmentand 2rowth

.

Field andlaboratoryexperimentsshouldfocus on this
critical stageto determinethe factors thataffect
establishmentandsurvival.

33. Evaluatetechniquesfor artificial propagationand develop
propagationprogram

.

Propagationtechniquesshouldbe evaluatedso thata propagation
programwith local nurseriesmaybe developed.

331. Assessmethodsof propagation

.

Basedon theavailability of propagativematerial,
economicandlogisticalconsiderations,andresults

15



from theaboveresearch,determinethe mostfeasible
methodof propagationandtransplantationto existing or new
sites. Sexualversusasexualreproductionshouldbe evaluatedas
alternatives.

332. Developartificial propagationprogram

.

This speciesshouldbe includedin theongoing
artificial propagationprogramat local nurseries(e.g.,
the Departmentof NaturalandEnvironmental
Resources).

4. Establishnew populations

.

Areasfor theestablishmentof newpopulationsofHarnsiaportoricensis
shouldbe selectedand newpopulationsestablished.

41. Selectappropriatesites for populationintroductionor
enhancementusingartificially propagatedmaterial

.

Habitatrequirementsmustbe consideredin orderto assurethe
successandrelevanceof transplantingpropagatedmaterial.

411. Selectsites and assesshabitatsuitability

.

Using informationfrom Task31 above, inventory
potentialsitesfor theintroductionandestablishment
of newpopulationsof Harrisiaportoricensis.
Primaryconsiderationshouldbegivento the
introductionof higo chumboin protectedareasin
southwesternPuertoRico, suchastheGu~nica
CommonwealthForest,theBoquer6nCommonwealth
Forest(lighthousearea),the CaboRojo National
Wildlife Refuge,or landmanagedby the PuertoRico
ConservationTrust (e.g.,Guaniquilla).

412. Assuresite protection

.

If proposedsites arenot alreadyon protectedland,
stepsmustbe takento providefor their protection.
Managementplansfor thesenewsites shouldbe
developedor modifiedto include considerationsfor
this species.

413. Introduceand monitor plants

.

Successof plantingsshouldbe carefully monitored.
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5. Refine recovervgoals

.

As additionalinformationon thebiology, ecology,propagation,and
managementofHarrisiaportoricensisis accumulated,it will be necessary
to betterdefine,andpossiblymodify, recoverygoals.

51. Determinenumberof individualsandpopulationsnecessarvto
ensurespeciesstabilityandself-perpetuation

.

Environmentalandreproductivestudies,togetherwith the
relativesuccessof populationprotectionmeasures,will allow
morepreciseandrealisticrecoverygoalsto be established.

52. Determinewhat additionalactions, if any. arenecessarvto
achieverecovervgoals

.

If thereareanyactionsnot includedin this recoveryplanwhich,
duringthe recoveryprocessbecomerecognizedspeciesneeds,
theyshouldbe incorporatedinto the plan.
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PARTIll. IMPLEMENTATION SCHEDULE

Prioritiesin Column4 of thefollowing ImplementationScheduleareassignedas
follows:

Priority 1 -

Priority 2 -

Priority 3 -

DNER -

ES-
LE-
CINWR
BotGar -

Univ. -

An actionthatmustbe takento preventextinctionor to preventthe
speciesfrom decliningirreversibly in theforeseeablefuture.
An actionthatmustbe takento preventa significantdeclinein species
populationfhabitatquality or someothersignificantnegativeimpactshort
of extinction.
All otheractionsnecessaryto providefor full recoveryof thespecies.

List of Abbreviations

PuertoRico Departmentof NaturalandEnvironmentalResources
FishandWildlife Service,EcologicalServicesDivision
Fish andWildlife Service,Law EnforcementDivision
FishandWildlife Service,CaribbeanIslandsNationalWildlife Refuge
BotanicalGardens
Universities
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PRIO-
RITY TASK TASK

DESCRIPTION

TASK
DURA-
TION
(YRS)

RESPONSIBLEPARTY

FWS
REGION DIVISION OTHER

COST ESTIMATE
($K)

FYI FY2 FY3 COMMENTS

1111 Developand
implementagree-
mentbetween
Serviceand
DNER for pro
tectionof higo
chumboon Mona
andMonito.

2 4 ES DNER No cost
anticipated.

1112 Developmanage-
mentplanwhich
providesfor the
protectionof higo
chumboon the
island of
Desecheo.

2 4 ES
CINWR

DNER No cost
anticipated.

1121

1122

2 123

Monitor known
populations.

Cont.

Cont.

2-4

4 ES
CINWR

4 ES
LE

4 ES

DNER
Univ.

4 4 4

3 3 3

1 11

Enforceexisting
Commonwealth
and Federal
endangered
species
regulations.

DNER

DNER

25 percentof
DNER ranger

Providepublic
informationon
higo chumbo.

t’-)
C



PRIO-
RITY

2

2

2

TASK
#

211

212

31

TASK
DESCRIPTION

TASK
DURA-
TION
(YRS)

2-4

2-4

2-4

RESPONSIBLEPARTY

FWS
REGION DIVISION OTHER

4 ES DNER

4 ES DNER
CINWR Univ.

4 ES DNER
Univ.

COSTESTIMATE
($K)

FYi FY2 FY3

3 3

COMMENTS

Identify and
inventorypotential
sites.

Characterizesites
to determinetheir
suitability as
futurerecovery
sites.

3 3 3Define habitat
requirements.

2 321 Assessperiodicity
of flowering.

2-4 4 ES
CINWR

DNER
Univ.

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

2 322 Assessseed
productionand
dispersal.

2-4 4 ES
CINWR

DNER
Univ.

2 323 Evaluateseed
viability and
germination
requirements

2-4 4 ES
CINWR

DNER
Univ.

2 331 Assessmethodsof
propagation.

2-4 4 ES
CINWR

DNER
Univ.
BotGar

2 2 2



PRIO-
RITY

TASK
#

TASK
DESCRIPTION

TASK
DURA-
TION
(YRS)

RESPONSIBLEPARTY

FWS
REGION DIVISION OTHER

COST ESTIMATE
($K)

FYi FY2 FY3 COMMENTS

2 332 Developartificial
propagation
program.

Cont. 4 ES
CINWR

DNER
Univ.
BotGar

2 2 2 This species
shouldbe
incorporatedinto
ongoingefforts.

2 411 Selectsitesand
assesshabitat
suitability.

2-4 4 ES
CINWR

DNER
Univ.

2

2 412 Assuresite
protection.

2-4 4 ES
CINWR

DNER
Univ.

2 413 Introduceand
monitor plants.

2-4 4 ES
CINWR

DNER 3

3 51 Determinenumber
of individuals and
populationsto
ensurestability
and self
perpetuation.

Cont. 4 ES
CINWR

DNER

3 52 Determinewhat
additional actions
are neededto
achieverecovery
objectives.

Cont. 4 ES
CINWR

DNER
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Dr. Bob Cook
Arnold Arboretum
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Mr. RobertRoss
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