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NINETEEN SCRUB & HIGH PINELAND PLANTS DISCLAIMER/LITERATURE CITATIONS

DISCLAIMER:

Recoveryplansdelineatereasonableactionsthat arebelievedto be requiredto recoverand/orprotect

species. Planspublishedby the U.S. FishandWildlife Servicearesometimespreparedwith the

assistanceof recoveryteams,contractors,Stateagencies,andotheraffectedandinterestedparties. Plans

arereviewedby the public andsubmittedto additionalpeerreviewbefore theyareadoptedby the

Service. Objectivesof theplanwill beattainedandanynecessaryfundsmadeavailablesubjectto

budgetaryandotherconstraintsaffecting the partiesinvolved, as well as the needto addressother

priorities. Recoveryplansdo not obligateotherpartiesto undertakespecific tasksandmaynot represent

the viewsnor the official positionsor approvalof any individualsor agenciesinvolved in developingthe

plan, otherthanthe U.S. FishandWildlife Service. Recoveryplansrepresenttheofficial positionof the

U.S. FishandWildlife Serviceonly after theyhavebeensignedby the Directoror aRegionalDirector as

approved. Approvedrecoveryplansaresubjectto modification as dictatedby newfindings, changesin

speciesstatus,andthe completionof recoverytasks.

By approvingthis document,the RegionalDirectorcertifies that thedatausedin its development

representthe bestscientificandcommercialdataavailableat thetime it waswritten. Copiesof all

documentsreviewedin developmentof the planareavailablein theadministrativerecord,locatedat the

Jacksonville,Florida FieldOffice.

LITERATURE CITATION of thisdocumentshouldreadas follows:

U.S. FishandWildlife Service.1996. RecoveryPlanfor NineteenCentralFloridaScrubandHigh

PinelandPlants(revised). U.S. FishandWildlife Service,Atlanta, Georgia. 134pp.

Additional copiesmaybe purchasedfrom:

FishandWildlife ReferenceService

5430GrosvenorLane,Suite 110

Bethesda,Maryland 20814

Telephone: 301/492-6403

1-800/582-3421

Feesfor recoveryplansvary, dependingon thenumberof pages.
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EXECUTIVE SUMMARY

CURRENT STATUS, HABITAT REQUIRBMENTS, AND LIMITING FACTORS: The 19 plantspecies

occurin centralpeninsularFlorida, especiallyon a long strip ofhills southwestofOrlandoknownasthe
LakeWalesRidge. A few specieshavewider distributions,especiallythe lichenCladoniaperforata.

Most of theseplants inhabit Florida scrubvegetationdominatedby shrubbyevergreenoaksandericoid
shrubs,with sandpine. Severalspeciesoccurentirelyorpartly in high pineland,with longleafpine,

deciduousoaks,anda grassyunderstory. Only about15% of theoriginal uplandvegetationremains;the
resthasbeenconvertedto citrus groves,pasture,andresidentialareas.Thefirst editionof this plan,

publishedin 1990, emphasizedthatpublic land acquisitionwasurgentlyneededto averttheextinctionof

severalspeciesandmakerecoverypossiblefor others. Lesscostlyalternativeswould not suffice.
Today,public land acquisitionis underwaythat is likely to meettheneedsofmostoftheseplants. The

species,arrangedin groupsin orderof increasingthreatare:

1. Threatened(T) andendangered(E) specieswhosereclassificationand/ordelistingareclearly

feasiblewhenhabitatprotectionis completeandmanagementmeasuresaretaken:

Clitoriafragrans (T) (pigeonwings)

Bonamiagrandiflora (T) (Floridabonamia)

Eriogonumiongifolium var. gnaphalifolium(T) (scrubbuckwheat)

Paronychiachartacea(T) (paperywhitlow-wort)

Chionanthuspygmaeus(E) (pygmy fringe tree)
Liatris ohlingerae(E) (scrubblazingstar)

Nolina brittoniana (E) (scrubbeargrass)

Polygonellabasiramia(E) (awireweed)

Polygonellamyriophylla(B) (sandlace)

Prunusgeniculata(B) (scrubplum)

2. Endangeredspecieswith obstaclesto delistingof varyingseverity:

• Cladoniaperforata(B) (Florida perforatecladonia). This lichenoccursatvery few sites.

Opportunitiesfor conservationthroughland acquisitionarelimited, and learningaboutthe

ecologyof this ground-dwellinglichenwill be essential.

• Conradinabrevifolia (B) (short-leavedrosemary),Crotalaria avonensis(B) (Avon Park

harebells),Eiyngiwncune~foliwn(E) (a snakeroot),andHypericumcumulicola(B) (Highlands

scrubhypericum). Thesespecieshavelimited geographicdistributions,soprotectionthrough

landacquisitionrequirespurchaseof specifictracts. Becauseof theirnarrowdistributions,

thesespeciesmayhaveto remainlisted indefinitely asthreatenedspecies.
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• Liatris ohlingerae(B), an obligately outbreedingspecies,needsgeneticmonitoringto assure

that populationsat preservesare geneticallydiverseto produceviableseed.

• Polygalalewtonii (B) (Lewton’spolygala)is easilyoverlookedandoften confusedwith P.

polygama,so it requiresextrainventoryof likely sites. Prospectsfor its recoveryappeargood.

• Wareacarteri (B) (Carter’smustard)is anannualthat germinatesandflowersafter fire,

remainingdormantin the seedbankbetweenfires. Fire managementis particularly important.

3. Critically endangeredspecieswith limited conservationopportunities:

• Lupinusaridorum (B) (scrublupine) is restrictedto areaswherefew opportunitiesexistto

conservescrubvegetation(e.g.,metropolitanOrlando). A few small sites areprotectedor

likely to beprotected. The plant is very difficult to propagate,andsusceptibleto diseasein the

wild. it maybecomeextinct in a few years.

• Ziziphuscelata (B) (Floridaziziphus). Only afew populationsareknown, thelargestin

pastureswhereit probablycannotbepermanentlyprotected. Extinctionof this speciescan be

avertedbecauseit is readily propagated,andnewpopulationscanbe established.However,it

maytake manyyearsto determinewhethernewpopulationsareselfsustaining. As a result,

this speciesmayretainendangeredor threatenedstatusindefinitely.

RECOVERYOBJECTIVES:

Speciesgroup1: reclassificationto threatenedstatus.

Speciesgroup2: reclassificationandeventualdelisting; thesespecieshaveto beconservedon

relatively few or relativelysmallpreserves.Surveys,monitoring,or specially-targetedland

acquisitionwill be necessary.

Speciesgroup3: avertextinction;protectexistingpopulations;establishnewpopulations.

Secondaryobjective:to conserveotherlistedplants andanimalsof the centralFloridascrub

(including two mints, scrubjays, two lizards); alsoto conservemanyother endemicinvertebrate

andplant species.

RECOVERYCRITERIA: The nineteenspecieshavedifferent life historiesandrequiredifferent

populationsizesto be secure: short-livedplantsneedmoreindividualsthanlong-lived ones. All species

needto berepresentedat enoughsitesto assureagainstlossesfrom disasteror managementmistakes.

Researchandmonitoringareleadingbiologiststo recommendmorestringentrecoverycriteria thanwere

adoptedin the first editionof this planor in the draftof the revisedplan. Generally,a speciescanbe

consideredrecovered,andbedelistedwhenabout20 distinct, viable populationsareprotectedatmore

thanfive separate,securepropertiesrepresentingthe rangeofthespecies(moresitesfor widely

distributedspeciesto assurerepresentationthroughouttheir geographicranges).Nolina brittoniana (p.

60) is usedas anexampleof how recoverycriteriamight betightenedin future recoveryplans.
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MAJOR ACTIONS NEEDED:

1. Protecthabitatthroughpurchaseandothermeans(including the HabitatConservationPlanprocess

for threatenedanimalsin the Floridascrubhabitat).

2. Manageprotectedhabitats.

3/4. Conservegermplasmandestablishnewpopulationsof Ziziphuscelataand(if possible)Lupinus

aridorum

5. Assessprogressandplanpost-recoverymonitoring

ESTIMATED COSTOF RECOVERY, apportionedamongthemajoractions,in dollars:

Year Action 1 Action2 Actions 3&4 Action 5 Total

1996 2,400 32,000 38,000 8,000 70,400

1997 2,900 43,000 48,000 0 83,900

1998 8.400 33.000 34.000 0 65.400

Total 13,700 108,000 120,000 8,000 219,700

The tableshowsidentifiable plantconservationcostsexcludingfunds spentto buy land. Forfiscal

years1994 and 1995,Congressappropriatednearly$3 million for the LakeWalesRidgeNational

Wildlife Refuge. By the endof 1994,the Stateof Floridahadspentmorethan$38 million for landin the

LakeWalesRidgeregion. Polk CountyandPalmBeachCountypassedbondissuesto purchaseland in

cooperationwith the State. The NatureConservancyis acquiringsmallertracts,andArchboldBiological

Stationis expandingits boundaries.Total landacquisitioncostsfor tractswith theseplantswill approach

$70million. The Stateestimatesthatthe total costof managingits networkof scrubpreserveswill

approach$1 million/year.

DATE OF RECOVERY: Scrubandotherdry uplandhabitatsoccupiedby thesespecieshaveto be

conservedpromptly. The 1990 editionof this planassumedthat landprotectionhadto be substantially

completewithin 5 years;now, 7 to 10 yearsappearsmorelikely. Geneticanddemographicresearchon

theseplantsis underway. Delisting or reclassificationof the group1 specieswill befeasiblewhenland

acquisitionsare made,site managementis assured,andecologicalstudiesarecompleted(perhapsby

1998). Group 2 specieswill mostlytake longerbecauseof individualneeds. It shouldbe clearwhether

conservationmeasuresareworkingby 2000. ForLupinusaridorumandZiziphuscelata,the recovery

planwill be successfulin theshort termif habitatis protectedandextinctionaverted. Reclassificationto

threatenedstatuscannotbepredictedat the presenttime.
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PART I. INTRODUCTION

BACKGROUND

The nineteenplant speciescoveredby this recoveryplan are:

Bonamiagrandiflora
Chionanthuspygmaeus
aadoniapeiforata
Clitoria fragrans
Conradinabrevifolia
Crotalaria avonensis
EriogonwnIong~folium

var. gnaphalzfolium
Eryngiumcune~folium
Hypericumcumulicola
Liatris ohlingerae
Lupinusaridorum
Nolina britioniana
Paronychiachartacea
Polygala lewionji
Polygonellabasiramia
Polygonellamyriophylla
Prunusgeniculata
Wareacarteri
Ziziphuscelata

Florida bonamia
pygmyfringe tree
Floridaperforatecladonia
pigeonwings
short-leavedrosemary
AvonParkharebells
scrubbuckwheat

a snakeroot,scrubcelery
Highlandsscrubhypericum
scrubblazingstar
scrublupine
scrubbeargrass
paperywhitlow-wort
Lewton’s polygala
a wireweed
sandlace
scrubplum
Carter’smustard
Florida ziziphus

Theseplantsoccuron dry, nutrient-poorsandsoils; mostoccurprimarily in Floridascrubvegetation
dominatedby shrubbyevergreenoaks(Quercusspp.), sandpine (Pinusclausa),and/orFloridarosemary
(Cerauolaericoides). Severalspeciesoccurin high pineland(or “sandhill”) vegetationdominatedby
wiregrass(Aristidastricta), longleafpine(Pinuspalustris),and turkey oak (Quercuslaevis)or, less
commonly,by scrubhickory (Caiyafloridana) (Abrahamsonet al. 1984)(Christman1988c). All but one

of thisplan’sspeciesoccuron the LakeWalesRidge, the southernmostmajoruplandin the Florida
peninsula(seemap 1). Eighteenof the speciesarein HighlandsCounty(theexceptionis Lupinus
aridorum) andeighteenin Polk County(the exceptionis Eryngiumcuneifolium);thedistributionsof
thirteenspeciesextendinto othercounties,two as far awayas thePanhandleandthesoutheasterncoast.

Althoughstandsof Floridascrubarevariedin their floristic compositionsanddominantspecies,

scrubis areasonablydistinctvegetationtype(Richardson1989),andcan readilybe mapped(Abrahamson

et al. 1984, Christman1988c,Fernald1989,Richardson1977).

High pinelandoncecoveredvastareason sandhillsandclayhills in the CoastalPlain from Virginia
to Louisiana. In Florida, largeareasof sandhillswith deep,excessivelydrained,infertile sandsoilsare

threatened
endangered
endangered
threatened
endangered
endangered
threatened

endangered
endangered
endangered
endangered
endangered
threatened
endangered
endangered
endangered
endangered
endangered
endangered
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in the Panhandleandthenorthernandcentralpeninsula,as far southas the LakeWalesRidge, where

almostall of the highpinelandwasclearedto becomeFlorida’sprimecitrus land. Thereis little high
pinelandsouthof the Ridge.

Scrubandhighpinelandoccurin closeproximity, somanagersof biologicalpreservesoftenhaveto

dealwith bothtypes of vegetation. This recoveryplanemphasizesscrubbecausemoreendemicplants
occurin scrubthanin highpineland,andbecausescrubmaybemoredifficult to manage.

This recoveryplanoverlapswith recoveryplansfor the following species:
• Scrubmint (Dicerandrafrutescens)andGarrett’s/Christxnan’smint (D. christmanii). The recovery

planfor endangeredspeciesof Dicerandra (U.S. FishandWildlife Service1987a)was prepared

beforeDicerandrachristmaniiwas recognizedas adistinct speciesfrom D.frutescens(U.S. Fish
andWildlife Service1989). Thesetwo woodymints occupytiny geographicranges,the first near
LakePlacid, thesecondin the FlamingoVillas areanearSebringairport. Dr. RobinHuck, the
experton the genus,will preparea treatmentof Dicerandrafor theFlora of North Americathat will

take into accountrecently-discoveredpopulationsin Polk andBrevardcounties(mentionedin

McCormick et al. 1993)(alsoN. Bissett,pers.comm. 1994).

• The Floridascrubjay (Aphelocomacoerulescenscoerulescens),a threatenedspecies(U.S. Fish and
Wildlife Service1990b). Althoughconservationof the scrubjay requiresprotectinga muchlarger

areaof habitatthanthelistedplantsrequire,thejay’s relatively wide geographicdistributionallows

moreflexibility with respectto habitatconservationthan is possiblefor plantswith narrow

distributions.
• Sandskink, (Neosepsreynoldif) andblue-tailedmole skink (Eumecesegregiuslividus), both

threatenedscrubspecies(U.S. FishandWildlife Service1993a).

• The claspingwarea(Wareaample4folia).endangered,which is restrictedto highpinelandin central
Florida. It shareshabitatwith Chionanthuspygmaeus,Eriogonumlongq’oliumvar. gnaphal~folium,
Polygala lewtonii, andPrunusgeniculata(Wallace 1993).

• Easternindigosnake(Drymarchoncorais coupen)occursin dry habitatsandcould benefitfrom
measuresprescribedin thisrecoveryplan. (Speakeetal. 1982).

• Floridagoldenaster(Chrysopsisfioridana),long believedto be restrictedto the TampaBay area
(U.S. FishandWildlife Service1988),occursfarther inland, apparentlyevenon theLakeWales

Ridgeat HighlandsHammockStatePark (Florida Departmentof EnvironmentalProtection,Division
of StateLands1994, dataprovidedby FloridaNaturalAreasInventory,undoubtedlybasedon field
work by K. DeLaney).

Thisplan is intendedto benefitotherspeciesnativeto scrubandhighpinelandin centralFlorida,

someof whichmayqualify for Federallisting. For example,thebluestemgrassSchizachyriumniveum
andAshe’ssavory,Calaminthaashei,arerestrictedto scrub. The nativelantana,Lantanadepressavar.

floridana, is severelythreatenedby hybridizationwithLantanacamar.... (Sanders1987),acultivated
speciesturnedweedthat invadesneglectedcitrusgroves. Perhapsthenative lantanacanpersistin the
largestnaturalareas,distantfrom humanactivities. Cutthroatgrass(Panicumabscissum)hasa very
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narrowdistributionin centralFlorida,whereit carpetsseepageareason gentleslopes,usuallynearscrub
or highpineland. Mark Deyrup(Archbold BiologicalStation,in litt. 1989)prepareda draft list of 15

threatenedarthropodson the LakeWales Ridgeof centralFloridaandan additional 14 speciesknown

only from the LakeWalesRidge. About 46 arthropodspeciesarebelievedto be endemicto Florida
scrub(Deyrup 1989). The Highlandstiger beetle,Cicindelahighiandensisappearsto merit protection

underthe EndangeredSpeciesAct. Thebestsitesfor this beetleareCatfishCreekandtheFlaming
Arrow Boy Scoutranch(Knisley etal. 1994).

BACKGROUND: SCRUBVEGETATION AND SOILS

Scrubvegetationoccurson dunesalongor nearthepresent-daycoastlinesandinland on sandsoils
that aretypically associatedwith ancientshorelines(Laessle1958,White 1958). Thesesoils are
classifiedas Psamments—soilsthat arealmostentirely sand,andarenearlyfeaturelessin termsof soil

morphology. Theyhavelittle capacityto hold waterandlacknutrients. Scrubis usuallyon whitesand

soils, andoccasionallyon yellow sand. Yellow sandscruband/orscrubbyhighpinelandon theLake
WalesRidge is of specialinterest(Christman1988c,1995). Usually,yellow sandswereoccupiedby

highpinelandvegetation. Yellow iron oxide andorganicstainson sandgrainsareleachedby the action
of organicacidsfrom the oak leaf litter that is typicalof scrub;scrubsiteswith deepwhite sandsoils

presumablyhavebeenoccupiedby scrubfor along timewhile highpinelandmaintainsthe yellow stains
from a combinationof theactionsof abundantgrassroots and from soil mixing by burrowinganimals,
including gophertortoises. Lack of perfectcorrelationbetweenpresentvegetationandsoil color

indicatesthat vegetationboundarieshavechangedfasterthansoilsdevelop(Myers1990, summarizing
papersincludingKalisz andStone[19841andMyers (19851).

Table 1 showssoil surveymapunitsfor well-drainedsoils in HighlandsCounty,and the
predominantvegetationof mapunitsatArchboldBiological Station. Soil surveysheetsarevery useful

for locatingstandsof scrub. The county’sprevioussoil survey(publishedin 1957)is alsovaluable
becauseits mapunits coincidemorecloselywith the boundariesof scrubvegetationthanthenew soil

survey(Kris DeLaney,EnvironmentalResearchConsultantsInc., Sebring,Fla., pers. comm. 1989).
Similar soil informationis availablefor Polk (U.S. Dept. of Agriculture1990)andothercounties. At

ArchboldBiological Station,Abrahamsonet al. (1984)providedevidencethatsoil drainage,ratherthan

soil nutrient levels,was the primarydeterminantof vegetationpatterns.

Scrubvegetationusuallyhassandpine (Pinusclausa). Somescrubstands,especiallynorth of the
LakeWalesRidge, aredenseforestsofthis pine. Threescrubbyevergreenoaksareubiquitousand

usuallydominant,at leastasunderstorybeneaththepines:
sandlive oak (Quercusgenunaza)
Chapmanoak (Quercuschapmanii)
myrtle oak (Quercusmyrufolia)

Scrubhickory (Caryafloridana)is thepredominantshrub/smalltreein somestandsof scrubvegetation.
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Table 1. Excessively drained soils in Highlands County, Florida.

Seasonal
Map high water
unit SorlisI Drainage class table

1 Peola Excessively well-drained 76 in.

Soil color: maior vegetation at Archbold Biological Station

White to yellow sand; oak phase of sand pine scrub

2 St. Lucie Excessively well-drained 76 in. White sand; rosemary phase of sand pine scrub

4 Duette Moderately well-drained 4-6 ft. (Has hardpan); scrubby flatwoods

6 Tavares Moderately well-drained 3.5-6 ft. Yellow to lighter sand; hickory phase of high pineland

9 Astatula Excessively well-drained >6 ft. Yellow sand; high pineland (some scrub)

1 1 Orsino Moderately well-drained 3.5-6 ft. Hickory phase, high pinelands

14 Satellite Somewhat poorly-drained 1-3.5 ft. White sand; scrubby flatwoods

28 Archbold Moderately well-drained 3.5-6 ft. White sand; rosemary scrub, scrubby flatwoods

32 Arents Excessively well-drained >6 ft.

Sources: U.S. Dept. Agric, Soil Conservation Service 1989; Abrahamson et al. 1984

Florida rosemary(Ceradolaericoides) is thedominantor only shrubin open,usuallyhilltop standscalled

“rosemarybalds.” Severalendangeredor threatenedplant speciesoccurmostlyor entirelyin theopen

spacesbetweenrosemarybushes,especiallyEryngium cuneifolium,Hypericumcumulicola,andCladonia
perforata (R. Yahr, Archbold Biological Station,in litt. 1995,MengesandKohfeldt 1995). A fourth

scruboak,Archboldoak (Quercusinopina),hasa limited geographicrangein centralandsoutheastern
Floridabut is abundantwhereit occurs(JohnsonandAbrahamson1982, Hardin1985). Archbold oakis
mostabundantin scrubbyflatwoods(Abrahamsonet al. 1984)thataretransitionalfrom scrubto

flarwoods,andoccuron moderatelywell drainedsoils (Table 1).

Naturalintermediatesexistbetweenscrubandhighpinelandvegetation(Christman1995, also
1988c,citing Chrisrman1988dandMyers andBoettcher1987). The intermediatevegetationoccursin

areaswith an irregulartopographyof hills, swales,andponds“recognizableon the [topographic]mapby

the complexpatternof contourlines” (Christman1988c),or as anecotoneon slopesbetweenhigh
pinelandandwetlands. This “scrubbyhighpine” waspreviouslycalled “yellow sandscrub” (Christman
1988c), “naturalturkey oakbarrens,”(ChristmanandJudd1990), “southernridge sandhills”

(Abrahamsonet al. 1984),or “blackjack ridges”by landsurveyorscited in Myers (1990). Christinan
reservestheterm “turkey oakbarren”for degradedhigh pineland. Scrubbyhigh pinehasvariable

amountsof wiregrass,abundantturkeyoakandbluejackoak (Quercusincana), mingledwith species
typicalof evergreenoakscrubsuchas Garberiafruncosaandrosemary.Suchnaturalturkey oakscrubis

distinct from highpinelandsdegradedby fire suppressionandcuttingof longleafpines. Several
endangeredor threa..enedplantsoccur in scrubbyhigh pineland,notably Chionanthuspygmaeus,Clitoria
fragrans, Wareacarieri, Ericgonumiong~folium var. gnaphal~folium,andPolygalalewtonii (Christman

1992). A good exampleof scrubbyhigh pine is in thesouthernCarterCreekarea. NearClermontin
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LakeCounty, remnantsof highpinelandon thehigh hills alsohave“scrub” species,plus the endangered
Wareaamplexifolia. Eric Menges(ArchboldBiological Station,in litt. 1995)notesthatspecieslistedas

occurringin scrubbyhigh pineare in factmoretypical of scrubhickory-dominatedscrub(hickory phase

of high pineland),especiallyWareacarteri, Clitoriafragrans, andEricgonumIong~foIium. This apparent
disagreementbetweenChristmanandMengesindicatesthatmoreinformationis neededon the

distributionsof theseplants,andperhapsalsothat thereare limits to developingandapplyingconsistent
terminologyto describea complexmosaicof vegetation.

BACKGROUND: FIREECOLOGY OF SCRUB

Most of Florida’snaturalvegetationis subjectto, anddependenton, fire. For uplandvegetation,the
fire regimesare:
• Rosemaryscrub: very infrequent,due to discontinuousfuel becauseofthe vegetation’slow density,

with gapsbetweenshrubs(A. Herndon,Florida InternationalUniv., in litt. 1995). Shouldfire occur
at intervalsof lessthanabout10 years,rosemarywould beeliminated(JohnsonandAbrahamson
1990).

• Sandpinescrub: infrequent/highintensity,becausesandpinessupportcrownfires andusuallyreseed
from serotinouscones. Evidencethat firescaneliminatesandpine, leavingoakscrub,comesfrom

a spring fire in coastalscrubnearJunoBeach,PalmBeachCounty, in the1970’s(SteveFarnsworth,
PalmBeachCountyEnvironmentalResourcesManagement,pers.comm. 1995. EugeneKelly,
SouthwestFlorida WaterManagementDistrict, in liti. 1995). Coastalsandpine scrubin theFlorida
panhandleis apparentlyaffectedmoreby hurricanesthanby fire (Doyle et al. 1992); thescarcityof
serioushurricanesin thepeninsulain recentdecades,up to 1995, may haveobscuredthe importance

of hurricaneeffects.
• Scrubbyflatwoods: moderatefrequency/relativelyhigh intensity,becauseamplefuel is providedby

denseevergreenscruboaks.
• Flatwoods: frequent/moderateintensity. To theextentthatflatwoodshavemorepinetreesthan

scrubbyflatwoods, theextrapineneedlespromotethe spreadof fire. Flatwoodsshrubsarenot
inherentlymoreflammablethanthoseof scrub,but therearefewer gapsin theunderstory
vegetation,so fire spreadsmorereadily (Herndon,in liti. 1995).

• High pinelands: very frequent/lowintensity,dueto agrass-carpetedunderstoryanddry pineneedles

thatpropagatefire (Christman1988c;Plattetal. 1988; summaryin Myers 1990, pp. 189-193).

Mostscrubsappearto be in locationsshelteredfrom the spreadof fire by lakes,hardwoodswamps,

or otherwetlandsandaquatichabitats(Myers 1985, 1990; Christman1995). Scrubvegetationhasfew
flammablegrasses,in part becausewoodyplantsinhibit thegerminationofgrassseedandgrowthof
grassplants(RichardsonandWilliamson 1988)(an exceptionis the scrubbluestem[Schizachyriwn
nivei’m]). Evergreenoaksandsandpinesaremostflammableduringdroughtsin spring orearlysummer,
whenthey becomedry enoughto supportcrownfires that, at leastin patches,kill all aboveground
vegetation.Evergreenoaks,scrubhickory, andmostof the othershrubshavemassiveundergroundroot
systemsfrom whichthe modestabovegroundportionsof theplantsregeneraterapidlyfollowing afire
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(Johnsonet al. 1986). ChionanthuspygmaeusandPrunusgeniculatabehavethis way (Harper1911,Kral
1983), as doesBonamiagrandiflora, whichhassprawlingabovegroundstemsthat arisefrom a tap root
(Ward 1979,HartnettandRichardson1989). Sandpineis anexception: it is killed by fire, afterwhich

the tree’sclosedconesopen, sheddingseedthatproducesa new even-agedstandof pines. In the Ocala
NationalForest,even-agedstandmanagementsubstitutesfor fire. The resultingsandpineforestsare

similar to the extensive,thick standsof sandpinethatexistedbeforethe areawas set asideasa National
Forest(Hill 1916). Sandpines in centralFlorida oftenhaveopenconesandshedseedeveryyear,so
while fire is a stimulusfor reproductionby thesetrees,it is not essential(Christman1988c). In the
absenceof fire, sandpinemayencroachinto oakor rosemaryscrub,as hasbeenobservedat theStarkey
WildernessPreserveoperatedby the SouthwestFloridaWaterManagementDistrict in PascoCounty.

Extremelydenseflushesof young sandpinehaveinvadedcanopygaps in a standfrom which fire has
beenexcludedfor manyyears. At anotherstandseveralhundredacresin size, scruboaks,rosemary,and
othertypicalunderstoryspecieshavebeenvirtually eliminatedfrom all but the stand’sfringes(Eugene
Kelly, SouthwestFloridaWater ManagementDistrict, in litt. 1995). This casehistory showsthat fire
maybe ascritical in the long-termmanagementof nonserotinousstandsasin serotinousstandsif the
managementobjectiveis to maintainanopencanopyanda healthy, diversescrubcommunity. Open
canopiesareessentialto theconservationof theplantscoveredby this recoveryplan.

Florida rosemary(Ceratiola ericoides)hasreproductivebehaviorsimilar to sandpine. This long-
lived shrubperisheswhenburned. Seedsstoredin the soil germinateonly aftertheparentplantdies
(Johnson1982). Standsof scrubdominatedby rosemaryare openandeasyto walk through,with areas
betweentheshrubsoccupiedby spikemoss,lichens,andherbs. The opennessmaybe theresultof
allelopathyby rosemary(RichardsonandWilliamson 1979, 1988; Richardson1985a,b). Allelopathy is

the inhibition of oneplant “by anothervia the releaseof metabolicby-productsinto the environment”
(definition adaptedfrom Barbouret al. 1980, p. 94). Suchinteractionsappearto becommonin nature,
butare not easyto demonstrate.Most of theherbscoveredby this recoveryplanareassociatedwith
Florida rosemary,sothereis obviousscopefor furtherresearch.Allelopathywithin the rosemaryscrub
communityis probablynot restrictedto Ceratiola. Manylichens,includingsomeCladoniaspecies,

containallelopathicchemicals(Lawrey 1986),andlichenallelopathymaybe aforce in shapingthe
characteristicopeningsin scrub,althoughthis processhasnot yetbeendocumentedin scrub. Openspace

is importantto at leastsomeof theplants coveredby this recoveryplan, as shownfor Polygonella
basiramiaby HawkesandMenges(1995).

Intense,fast-movinglightning or arsonfires that aretypical of Floridascrub(especiallydensesand
pine)presenta hazardto nearbybuildings,to traffic on nearbyroads,and to peoplewith breathing
problems. The OcalaNationalForesthaswarnedlocal residentsof thefire hazard. In Highlandsand
Polk Counties,thesmall sizesof moststandsof scrublimits the fire hazard,androsemary-dominated
sitesmayburn rarely, if atall. Beforea tractof scrubis setasideasapreserve,an assessmentshouldbe

madeof the fire hazardandwhetherthe tract is adequatelybufferedagainstthespreadof fire into
residentialareasby a road, citrus groves,or othernon-residentiallanduse. Zoning orotherplanning
proceduresmayhelpensurebuffering.
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Experiencewith fire managementin otherkinds of shrubbyvegetationcanbeappliedto scrub.
SchmalzerandHinkle (1987)notethat the responsesto fire of oakscrubatCapeCanaveralandof
scrubbyflatwoodsat Archbold Biological Station(Abrahamsonetal. 1984)are similar to fire responses
in othervegetationdominatedby root-sproutingshrubs,including North Carolinapocosins(evergreen
shrubbogs)andNewJerseypinelands.A physicalmodel for fire behaviorofCaliforniachaparral
proveduseful for planning a prescribedburnin scrubin BocaRaton(Dorenet al. 1987). The Boca
Ratonexperiencehelpedin developinga prescribedfire plan for JonathanDickinsonStatePark. Some

protectedtractsof scrubvegetationareso closelyborderedby buildingsor roadsthatprescribedfire is
difficult; a projectat JonathanDickinsonState Parkis investigatingburningmethodsandalternatives.

BACKGROUND: GEOGRAPHY AND BIOGEOGRAPHY OF SCRUB

Floridascrubvegetationoccursin peninsularFloridaand the Gulfcoastof theFlorida Panhandle,
with the westernmoststandsnearMobile Bay in Alabama(I. JackStout,Universityof CentralFlorida,
pers.comm. 1988; StoutandMarion 1993; Myers 1990). Evergreenoak scrubwithout sandpine occurs
in southeasternGeorgia(Wharton1978),andseveralspeciestypicalofscrub(includingrosemary)occur
well to the north. The geographicdistributionof sandpineapproximatesthedistributionof Florida
scrub. Although the largestareaof scrubvegetationis in theOcalaNationalForest,mostof theplant

speciesendemicto scrubarefoundfarthersouthon theLakeWalesRidge,a seriesof hills interruptedby
sinkhole lakesabout 100miles long and4 to 13 mileswide (map 1; Christman1988c,White 1970). The
Ridgewasneverblanketedby scrubvegetation,but ratherhas“over 200 isolated,recognizablescrub
islandsimbeddedin high pine, turkey oak, flatwoods,andbayheadhabitats” (Christman1988b). The
historic extentof scrubon the LakeWalesRidgecanbe mappedfrom olderaerialphotographsandsoil
surveys. With the helpof suchresources,researchersat ArchboldBiological Stationhavemapped
formerandpresentscrubjay habitat. Fewexisting scrubson theLakeWalesRidgearelargerthanafew
hundredacres(the largest,by Christman’smeasurement,is 2,866acres),andno site containsall of the
Ridge’sendemicspecies. Conservingplant speciesrequiresprotectionof overadozensites in Polk and
Highlandscounties,andconservationof anumberof smallor medium-sizedtractsratherthanjust afew

big ones. Destructionof sites hasproceededto suchan extentthatestablishingnewpopulationsof a few
specieswill benecessary(Christrnan1988a).

The LakeWalesandneighboringhigh ridgesconstituteoneof Florida’s threemain regionsof plant
endemism. The two othersaretheApalachicolalowlandsin thePanhandleand tropical southFlorida.
The Apalachicolalowlandshaveaboutthe samenumberof endemicspeciesas thehigh ridges;southern

Floridahasfewer full species,butmanymoresubspeciesandvarieties(Muller et al. 1989). The plant
endemismof theLakeWalesandnearbyridgesis concentratedin scrubvegetation. Christman(1988c)
notesthat the degreeof plant endemismin the Florida scrubis very high by continentalstandards(islands
suchasHawaiihavethehighestpercentapesof endemicsin theirfloras).

Christman(1988c)attemptedto rankscrubsby sizeto seewhetherlargerscrubshavemorespecies
thansmallones. Neitherthis studynoroneby Connery(1984)showedacorrelationbetweenthe size of



8

IN-rRODucrxON GEOGRAPHYAND BIOGEOGRAPHY OF SCRUB

a scrubandthe numberof speciespresent,norbetweensize andnumberof endemicspecies. Connery
notedthatmostplantspeciesthat occurin scrubalsooccur in otherhabitats,so for mostplants,scrub
sitesdo not form “islands” of suitablehabitatsurroundedby a “sea” of uninhabitable
vegetation—renderingislandbiogeographytheory irrelevant(summarizedin Fernald1989,p. 55).

Nevertheless,manyof this recoveryplan’sspeciesarerestrictedto scrub,andtheir limited, spotty
distributionsindicatethat theydispersepoorly acrossnon-scruband/orundergolocalextinctionsand

recolonizations,so, for thesespecies,unoccupiedscrubmayrepresentsuitablehabitatthathasn’tbeen

colonized. If so,prospectsmaybe good for establishingnew populationsof the mostnarrowly-
distributedspecies. Christman’sanalysisdid not dealwith the patchinessof scrubhabitat;for the species
in thisrecoveryplan,a tract of “scrub” usuallyrepresentsamosaicof suitableandunsuitable/occupied
andunoccupiedhabitat(seethe discussionof patchiness,below).

Christman(1 988c) pointedout that scrubin HighlandsandPolk countiesthat is rich in endemic
speciesis ancientin the geologicsense,andis distinct from endemic-poor“pioneer” scrub. Most Florida

scrubvegetationis pioneerscrub(including mostof theOcalaNationalForest’s200,000acresof scrub,

andcoastalscrubon both coasts). Christmanhypothesizedthat thepioneerscrubswerecolonizedby
plantsthat migratedfrom ancientscrubs,accountingfor their smallerfloras.

Ancientscrubsarelargelyrestrictedto threeinterior ridges:theLakeWales,Winter Haven,and
LakeHenry (map 1). The LakeWalesRidge is by far the largest,andlongest,of thethree. Theridges
wereformedas the slendersoutherntip of amuchsmaller Floridapeninsula. McCartan(1992)datesthe

beachanddunescomplexof the LakeWalesRidgeat 2.5million yearsold, with fresherosionof the east

marginof the Ridgeabout18 million, 1.0 to 0.7 million, and0.2million yearsago. Furtherinformation
on the datesof formershorelinesis in Haqetal. (1987),andon warping (i.e.,upwardbending)of the

Floridapeninsulais in Winider andHoward(1977),Opdykeetal. (1984), andWalker andColeman
(1987). Sandon the LakeWalesRidge formedactivedunesduringperiodsof a dry climate(an example
is the washboardterrainof “turkey oakscrub”nearCarterCreek). Furtherinformationandreferences
on thegeologichistory of Florida canbe found in Christman(1988c),Myers(1985), andSchmalzerand

Hinkle (1987).

Webb(1992)presentedindirectevidenceof open,dry savanna-likehabitatsin Floridaas long agoas

the earlyMiocene,with a “protosandhillbiota.” WattsandHansen(1994), reviewingevidencefrom
pollen analysisof lakeson theLakeWalesRidge,suggestthatsand-duneandxeric shrubbyvegetation
hasbeenpresentfor thepast50,000years,with alternatingpeaksof pine andoak-dominatedvegetation,
with pine (which hasdominatedfor thepast5,000years)beingcharacteristicof periodswith wet climate
dueto warm Gulf of Mexico waters. The Floridaclimateappearsto havebeendry from 12,000to 6,000
yearsbefore thepresent,whencentralFloridapollen recordswererich in forb pollentypical of prairies.

There is no evidencethat tropicalplantsnor mesichardwoodswereimportantduring the past50,000

years. Neitheris thereevidencethatFlorida hadmuchcoolerwinters thanit doesnow (summaryof
earlierdatain Jacobsonet al. 1987). Florida scrub,havingbeenpresentfor tensof thousandsof years,
with aflora andfaunapossiblygoingbackmillions ofyearsin the samegeographicarea,is ancient
comparedwith vegetationelsewherein easternNorth America,andis relictual in the sensethatshrubby
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vegetationandits biota haveevolved in thesameplacefor a long time,with shrinkageandexpansionas

the climatebecamewet or dry andas sealevel fluctuated. Theebbandflow of scrubwith changing

climatemayhavecreatedthe opportunityfor speciationin isolatedpatchesof scrub,resultingin the
patternsof endemismseentoday,particularlyamongshort-livedplantsandthoselined to disturbance

(Eric Menges,ArchboldBiologicalStation,in lift. 1995).

Someendemismin Floridascrubis almostcertainlydueto geographicalisolationof taxathat

migratedfrom shrubbyvegetationof the Southwestinto Floridaduringperiodsof dry climate. Examples
includethe Floridaziziphus (Ziziphuscelata), scrubhickory (Caryafloridana),scrubbeargrass(Nolina

brittoniana), scrubbuckwheat(Eriogonumiong~foliumvar. gnaphalifolium),andthe Floridascrubjay
(Apheloconiacoerulescenscoerulescens)(Christman1988c). Otherscrubendemicsareclosely relatedto

widespreadEasternplants, suchas thefollowing pairs(JuddandHaIl 1984):
scrub taxon widespreadtaxon

Perseaborboniavar. humulis(silk bay) Perseaborboniavar. borbonia (red bay)
hexopacavar. arenicola(sandholly) ilexopacavar. opaca(Americanholly)

Chionanthuspygmaeus(pygmy fringe tree) Chionanthusvirginicus (fringe tree)

Somescrubendemicsoriginatedrecentlywithin Florida, includingFloridagoldenaster(Chrysopsis

floridana), the four-petalpawpaw(Asiminatetramera),andthewoody speciesof Dicerandra (R. P.

Wunderlin,University of SouthFlorida,pers. comm. 1988). EachwoodyspeciesofDicerandraappears
to be nativeto a small, discretegeographicarea—eventhoughtwo of theDicerandraspeciesare

separatedfrom eachotherby only about8 miles. Speciationin Dicerandramayhavebeenpromotedby

the largenumberof small tractsof scrub,theinability of pollinatorsto movebetweenstands,or of seed
to dispersebetweenstands(Huck 1987; Huck et al. 1989). In the genusPolygonella,whichconsistsof

narrowly-distributedspeciesin centralFloridaanda few widely-distributedspecies,thenarrowly-

distributedspecieshaveas muchor moregeneticdiversity thanthewidespreadones(Lewis andCrawford
1995).

Severalscrubspeciesor pairsof closely relatedspecieshavedisjunctdistributionsin centraland
panhandleFlorida. Theyincludethe lichenCladoniaperforata, LupinusaridorumandLupinus
westianus,Paronychiachartaceasubsp.chartaceaand P. chartaceasubsp.minima(seemap,page94),

and Conradinabrevifolia andConradinacanescens(Anderson1991,Isely 1990).

The variability in floristic compositionamongscrubat differentsites, includingthoserichestin
species,requiresthatconservationmeasuresfocus, not on an idealizedplant community,but on many

individual sites. To recoverall of the plant species,at leasta dozensitesmustbeprotected,including
somesmall ormedium-sizedtracts. Destructionof siteshasalreadyproceededto suchanextentthat

establishingnewpopulationsof somespecieswill be necessary(Christman1988a).
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BACKGROUND: PATCHINESSOF SCRUB VEGETATION

Christmanandhis predecessors,as well as preservedesignersfor theState andFederalgovernments

analyzedscrubon a largescale. Now, Eric Mengesandothersat ArchboldBiological Stationare
examiningpatch-levelincidenceof Floridascrubplantsandtheir responsesto fire to infer metapopulation

dynamics. Theyareworking at thescaleof the rosemaryscrubpatchesat ArchboldBiological Station,
all smallerthan3 hectares(7 acres). While the rosemarypatchesthemselvesarerelativelypermanent,

their vegetationchangeswith time, anddifferentspeciesoccur in different patches.A particularspecies
maynot permanentlyinhabit anyonepatch,but undergoperiodicpatch-scaleextinctionsand
colonizations. In technicalterms,sucha speciesthatcomesandgoesfrom patchesbehavesas a

metapopulation.

Firesareprobablythemajorcreators/maintainersof openareasin scrub;adiscussion,with
references,canbe foundin HawkesandMenges(1995),whopoint out that local disturbancessuchas
gophertortoiseburrows andsandmovementhavenot beenstudiedin scrub,but theeffectsof burrowing

maybe important,basedon the resultsof astudyby KaczorandHartnett 1990),that showedthat cover
of short-livedherbaceousspeciesweregreateron tortoisemoundsthanin undisturbedareas.

Plantshaveseveralmeansof respondingto fire. MengesandKohfeldt (1995)classified98 species

of scrubbyflatwoodsandrosemaryscrubinto guildsbasedon methodof recoveryandpost-fire
abundancepatterns.The majorguilds (from their Table 1) are:

mode examples

obligateseeders/sporers(soil) 27 rosemary,Paronychiachartacea,Polygonellabasiramia
resprouters 25 silk bay
resproutersandseeders 25 saw palmetto,wiregrass,Eryngiumcuneifolium
resproutersandclonalspreaders 14 oaks,blueberries,Lyonia

They distinguishedbetween“resprouters”and“clonal spreaders”becauseclonalspreadappearsto bean

importantmeansby which plantsoccupypost-firegaps. All of theplantspracticingclonalspreadalso
resprouted. Seeders(especiallyrosemary)weremuchmorepredominantin rosemaryscrub,while
scrubbyflatwoodsaredominatedby shrubsthatare resproutersandclonal spreaders.As a result,

scrubbyflatwoodshavea nearlycontinuousshrublayerthat supportscontinuousfires, while the patchy
shrublayerof rosemaryscrubseldomburnsall atonce. Reproductionin commonshrubsof the scrub

seemsnot to be tightly scheduledwith respectto the time sincethe last fire (OstertagandMenges1994).

Thereis evidenceof microsuccessionof dominantherbsin thesandypatches,startingwith Eryngium

cuneifoliumandcontinuingto HypericumcumulicolaandPolygonellabasiramia(PedroQuintana-
Ascencio,Archbold Biological Station,unpublisheddata,Menges1992, HawkesandMenges1995).
Somespeciesincreasewith time after fire, somedeclineaftera fewyears,andsome(including Cladonia
perforata) increasefor a numberof years,thendecline(MengesandKohfeldt 1995). Someother
vascularplantsthatutilize gapsare: Calaminthaashei,Cnidoscolusstimulosus,Dicerandrafrutescens,

D. christ,nanii, Euphorbiafloridana,Lecheacernua,L. deckertii, Licania mzchauxii,Paronychia
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charracea,Polanisiatenu~foIia, Polygonellapolygama,P. robusta,Selaginellaarenicola,andSupulicida
setacea(U.S. Fish andWildlife Service1995).

A recentstudy (Quintana-AscencioandMenges,submitted)showedthat the occupancyof these

rosemarypatchesby the small scrubendemicplantswas relatedto time-since-fire,patchsize,patch
isolation,and interactionsof thesevariablesfor two-thirdsofthe speciesexamined.The specieswhose
presencewasrelatedto the interactionof patchsizeandpatchisolationwereprimarily specialistsof
rosemaryscrubandherbs. Thesespecies’minimumpatchsizeswerewell-fit by metapopulationmodels,
which suggeststhatsomespeciesin this recoveryplando functionasmetapopulations.For speciesthat
behaveasmetapopulations,suitableunoccupiedhabitatis probablyavailablefor future colonization. To
conservesuchspecies,it maybenecessaryto protecta viablebut dynamicmetapopulationby ensuring

that therewill be manypatchesof suitablehabitat,includingpatchesnotcurrentlyoccupied.

Ensuringthat therearegapsin the shrubcoversuitable for smallershrubs,herbs,andlichensis a
primaryconcernin themanagementof scrubpreserves.Researchthat is underwayis highly relevantto
futuremanagement(seethe speciesaccountsfor Eryngiumcuneifolium,Hypericwncumulicola,and
Polygoneilabasiramia). Thepropensityoftheseandotherplantsto colonizefire lanesandedgesofsand
roadsmeansthat somespeciesareprobablymoreabundantin artificially disturbedhabitatthanthey are
within undisturbedscrub. Thereis a dangerthat landmanagers,seeingthat theplantsareabundantin
fire lanes,will seelittle reasonto implementprescribedfire plans(DennisHardin, FloridaDept. of

Agriculture andConsumerServices,Division of Forestry,pers.comm. 1995).

A differentkind ofgapmay havebeenimportantfor Lupinusaridorum. JackStout (Universityof
CentralFlorida, unpubl.observation)sawlupines flowering alongrecently-builtresidentialstreetsin a
solid forestof sandpinewhoseunderstorywasalmostentirely rosemary.Therewereno lupinesin
undisturbedvegetation.His interpretationis thatvirtually theentireexisting standof vegetationcame
from seedbanks: sandpine seedsfrom closedconeson thetreesandrosemaryandlupine seedsfrom the
soil. The young sandpine-rosemarystandwouldhavehadgapssuitablefor Lupinusaridorum,which
presumablythrived for a fewyearsandremainedpresentin theseedbankuntil the bulldozersarrived.

BACKGROUND: HIGH PINELAND

Myers (1990,pp. 174-193)reviewedtheecologicalliteratureon high pine,which wasfoundon
sandhillsandclayhills in the southeasternUnitedStates,noting that “of theestimated25 million hectares
of longleafpine foreststhatexistedin theCoastalPlainjust beforeEuropeansettlement,roughly 3
percentof theuplandsupporthigh pine vegetationtoday” (p. 178). Becauseofloggingand fire
exclusion,mostsandhillsarenow dominatedby turkeyoak; Myersprefersto classifysuchdegradedsites
as turkeyoak barrensor turkey oak sandhillsratherthanhigh pine (p. 179). Alan Herndon(Florida
internationalUniv., in litt. 1995)commentedthat the “turkey oakbarrens”couldwell representa
transientresponseto humanactivities. If so,effortsto maintain this vegetationtype would be very
difficult to justify from aconservationstandpointsinceit would bebasedon singlespeciesmanagement.
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The high pinelandsof the LakeWalesRidge,evenbeforelogging and fire suppression,had
substantialamountsof turkey oakandplantspeciestypical of scrub. Christman(1995)callssuchareas
“scrubbyhigh pine,” noting thatsuchareashadbeencalled “yellow sandscrub” (ChristmanandJudd
1990, “southernridgesandhills” (Abrahamsonet al. 1984),and “blackjacklands” by nineteenth-century
surveyors(Myers 1990).

The high pinelandson thenorthernLakeWalesRidgewestofLakeApopkawereapparently
impressivebefore theywereclearedto makeway for citrusgroves. Harper(1911)statedthat “the
vegetationof thesehills is uniformly ofthe ‘high pine land’ type. . . with theadditionof a fewspecies
morecharacteristicof the ‘scrub,’ suchas Ceratiola [Floridarosemary]andSelaginella,anda fewvery
local speciessuchasPolygalaLewtonii[sic]and theshrubpresentlyto be described[Prunus

geniculata].” ChionanthuspygmaeusandWareaamplexifoliaoccur in thesamearea,whereremnantsof
thehigh pinelandsarenow small andscattered.Harperprovidesseveralreferencesthat describethe area
in the late nineteenthcentury.

Scrubhickory-dominatedvegetationon yellow sandsoils hasgoneby a variety of names,muchlike
turkey oakvegetation.Abrahamsonet al. (1984)consideredthis vegetationatArchbold to be high
pineland),but it’s alsopossibleto think of it as hickory-dominatedscrub. Severalendangeredand

threatenedspeciesaretypical of scrubdominatedby scrubhickory-dominatedscrub,especiallyWarea
carteri, Clitoriafragrans,andEricgonumiong~folium (calledE. floridanumin Myers 1990),and
PolygalaIewtonii (Eric Menges,ArchboldBiological Station,in litt. 1995).

The reproductionof wiregrass(Aristida stricta), thedominantgrassof highpinelands,is coming to
beunderstood.The FloridaDivisionof RecreationandParksis plantingwiregrasspropagatedby the
Florida Division ofForestryat LakeGriffin StateRecreationAreato benefittheendangeredplant Warea

amplex~folia,andThe NatureConservancyis experimentingwith re-establishingthe speciesin degraded
sandhillson the Apalachicolabluffs. Theseexperimentswill be relevantto similar efforts in the Lake
WalesRidge,wherehighpinelandrestorationwould bevery desirableto protectZiziphuscelataand
otherspeciesat severalsites(Seamonetal. 1989).

The low-intensity fires typical of high pinelandare,asMyers pointsout, arerelatively easyto
prescribeandconduct. The high pineland“islands” in OcalaNationalForestshowthat appropriatefire
managementis feasible. The Ocala“islands,” apartfrom beingimportantfor Ericgonumiong~foliumvar.
gnapha4foliumandPolygala lewtonii, areoccupiedby endangeredred-cockadedwoodpeckers(Picoides
borealis). The ForestServiceplansto managethe longleafpinesso thatthereareenoughtreesold

enoughfor woodpeckernestcavities. Woodpecker-orientedmanagementwill almostcertainlybenefit the
entirehigh pinelandflora, but it is importantto obtain site-specificanalysesof theeffectsof loggingand
othermanagementactivities, at leastif suchmanagementaffectsthegroundflora.
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THE SPECIESAND THEIR LISTING HISTORY

The nineteenplantsaddressedin this recoveryplan aredescribedin Table2 (p. 36). Theywere
addedto the FederalList of EndangeredandThreatenedPlantsas follows: Chionanthuspygmaeus,

Eryngiumcuneifolium,Hypericumcumulicola,Polygonellabasiramia,Prunusgeniculata,andWarea

careri (endangered)andParonychiachartacea(threatened)on January21, 1987 (52 FR2227, U. S.
FishandWildlife Service1987c). Lupinusaridorum (endangered)on April 7, 1987 (52 FR 11172, U. S.

Fish andWildlife Service1987d). Bonamiagrandiflora (threatened)on November2, 1987 (52 FR
42068, U. S. Fish andWildlife Service1987b). Liatris ohlingeraeandZiziphuscelata (endangered)on
July 27, 1989, (54FR 31190,U. S. FishandWildlife Service1989). Cladoniaperforata.Crotalaria
avonensis,Nolina brittoniana, Polygala lewtonii, Polygonellamyriophylla(endangered)andClitoria

fragransandEriogonumlong~foliumvar. gnaphalzfolium(threatened)on April 27, 1993 (58 FR25746,
U. S. FishandWildlife Service1993c). Conradinabrevfolia (endangered)on July 12, 1993 (58 FR
37432,U. S. FishandWildlife Service1993d).

PRESENTSTATUSOF EACH SPECIES

Christman’s(1988c)reportis the primarysourcefor informationon distributionsandhabitatsof the
plantsin this recoveryplan. Christman’sreportcombineshis ownextensivefield work andevaluations

of aerialphotographswith datagatheredby otherresearchers,includingJohnson(1981),Stout(1982),

andGarySchultz (for the FloridaNaturalAreasInventory, 1983). Other informationcamefrom status

surveysfundedby the U.S. FishandWildlife Service(summarizedin U.S. Fish andWildlife Service
1987b, 1987c). Christman’sdatahavebeenincorporatedinto theFloridaNaturalAreasInventory.
SinceChristman’sreport,substantialnew informationhascomefrom field work by scientific staffat

Archbold Biological Stationandby others(including NancyBissettandSusanWallace). Theavailable
dataon plantsof centralFloridascrubprovideabasisfor site-specificplanningandexecutionof recovery

activities, althoughusersof thedatamustbe awareof occasionalerrorsdueto misidentificationsandlor
lack of voucherspecimens,andto the inability of biologiststo visit everysite. Fieldcheckingof
informationis advisable. The knowndistributionsof theseplants,basedlargelyon Christman’smaps,
aresummarizedinmaps3-21 (pp. 95-113). Becausefield work hasbeenconcentratedin theLakeWales
Ridgearea,it is possiblethat importantnew populationsof somespecieswill be found, especiallyin
Hardee,Manatee,andperhapsHernandoandCitrus counties(D. Richardson,K. DeLaney,pers.comm.
1995; E. Kelly, SouthwestFlorida WaterManagementDistrict, in litt. 1995). Ourunderstandingof how
to conservethesehabitatsandtheirplantsis improving due to researchandmonitoringby scientistsand
managers.Furtherinformation on measuresto improve the statusof theseplants is in “Existing
ConservationMeasures,”page44.
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Bonamiagrandifiora - Floridabonamia,map3, p. 95; drawing 1, p. 114

This large-floweredmorning-gloryvine, the only memberof its genusin Florida,occursmainly in

scrub,but occasionallyoccursin high pinelandsin the OcalaNationalForest(Miller 1989)in Marion
County, the only placewherethisplant is really abundant.Bonamiagrand~flora was listedas a

threatenedspeciesbecauseit was relativelysecurein the NationalForest,but not elsewherein its range

(U.S. FishandWildlife Service1987b).
Bonamiagrandiflora formerlyoccurredin centralFlorida from Volusia andMarionCountiessouth

to HighlandsandCharlotteCounties(Wunderlinet al. 1980). The plantwas collectedin Sarasota,
Manatee,andVolusia Countiesin 1878, 1916, and 1900,respectively(Wunderlinet al. 1980a).

Statelandacquisitionsandotheractionsareincreasingthe numberof protectedsites evenas many
sitesarebeingdestroyed.Thecurrentsituationby county:

• CharlotteCounty: Thereis arecentreportby D. Darden(citedby Christman[1988c1),andI. J. Stout
(in litt. 1989)hasseenthe plant.

• ManateeCounty: ProtectedatWingate CreekStatePreserve(JeffWebber,FloridaDivision of

RecreationandParks,pers.comm. 1991).
• HardeeCounty: Johnson(1981)reportedonesmall site, but thereseemsto be somequestionabout the

locationor the identification. In theFlorida NaturalAreasInventorydatabase,a reporttheMyakka
Headquadrangle,HardeeCounty, hasa noteof “questionableidentification.”

• LakeandOrangecounties: Protectedat LakeLouisaStatePark in southernLakeCountyanda

propertyat CrookedCreekownedby theLakeCountyWaterAuthority (RaceandOrzell 1995). In
1992, GabrielaRomano(University of Florida, in litt.; dataat FNAI) checkednearly20 siteswhere

theplant hadbeenreported,andfoundpopulationsatonly 2 sites: onein LakeCounty, southof
LakesMinnehahaandSusanon Hull Road,the otherin OrangeCounty atBig SandLakeon Fenton
Road,off the Apopka-VinelandRoad. In OrangeCounty, the bonamiais restrictedto remnantsof

scrub(alongwith Lupinusaridorum), includingTurkeyLakePark(City of Orlando)andLakes Cane

andMarshaPark (OrangeCounty).
• OsceolaCounty: Presentimmediatelynorthof the countyline, southeastof Interstate4.
• Polk County: Protectedat The NatureConservancy’sTiger CreekPreserve(adozenor fewer plantsin

a small tract of scrub)(TheNatureConservancy1986; Christman1 988a),atthe SaddleBlanket
Lakes(a State/NatureConservancyproject),andatthe LivingstonCreekscrubin theLakeArbuckle

tract of LakeWales RidgeStateForest.

• HighlandsCounty: Protectedat the FlamingoVillas tract of LakeWales RidgeNationalWildlife
Refuge. ArchboldBiological Station’splant list reportedthe bonamia,but theplantdoesnot

currentlyoccurthere(Christman1988c). The bonamiais not knownto occurat thestate-owned

PlacidLakesproperty, althoughit is presenton nearbyprivate land(commentmadeat recovery
meeting,Archbold BiologicalStation,December1995).

• In HardeeandManateecounties,scrubsiteshavenot beenadequatelysearchedfor Bonanua

grandzylora0: otherlistedspecies(K. DeLaney,pers. comm. 1995).

• Marion County: In OcalaNationalForest,the bonamiais knownfrom 52 sites,andits rangeextends
from LakcKerr, north of CountyRoad314, to State Road42 coveringapproximately23 miles from
northto southandsix miles from eastto west. The bonamia’srangeoverlapsthe rangesof both
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scrubbuckwheatandLewton’spolygala. The bonamiais abundantalongroadsidesandrights-of-
way in the Forestandit probablyoccursin PinecastleBombingRange(a U.S. Naval Reservation
surroundedby the Forest)(J. L. Clutts, LakeGeorgeRangerDistrict, in litt. 1995).

In OcalaNationalForest,thebonamiahasbeenobservedin the following standconditionclassesof
sandpine: regeneration,seedlingandsapling, immaturepoletimber,maturepoletimber. The plants

flower profuselyin theopen, sunnyconditionsof regenerationstands,andsparselyif atall in older
stands. The bonamiais not foundon theclay appliedto loggingroads(Miller 1989).

SusanWallace(thenatBok Tower Gardens,LakeWales,Fla.)propagatedBonamiagrandiflora

from seed. Cultivatedplantsat Bok grewaway from the partial shadeof a live oakinto full sun, invading
a pathcoveredwith blackanti-weedplasticmesh. Wallacepartiallyexcavatedaroundseveralplantsand
found thatthe taprootis relativelyslender,andproducesseveralbelow-groundstems. Onecannotreadily
determinefrom the surfacewhetherstemsareconnectedbelow-ground. HartnettandRichardson(1989)
excavatedseveralplants and foundthat theclumpsofprostratestemsseenatthesurfaceareall connected
to a “largecentralandsomewhatwoodyrootstock.” They hadno difficulty distinguishingsuchwell-
establishedolder individualsfrom youngsingle-stemplantsthathadgrownfrom seed. Hartnettand
Richardsonobservedthatpopulationsof this specieshavelargeseedbanksof dormantseeds,mostly in
the top centimeterof the soil, distributedratherhomogeneously,with no relationto thedistributionof

matureplants. Fire in the habitatstimulatesflowering andseedproductionof matureplants, stimulates

germinationof seed,andcausesturnoverof the seedbankduein part to heavyseedmortalityduring the
fire, followed by replenishmentby seedfalling from matureplants.

Chionanthuspygntaeus’— pygmyfringetree,map4, p. 96; drawing2, p. 115

This largeshruboccursin scrubas well as highpineland,dry hammocks,andtransitionalhabitats.

Chionanthuspygmaeusis similar to the widespreadChionanthusvirginicus,whoserangeextends
into centralFlorida,andthe two speciesappearto hybridizein habitatsotherthanscrub(Elfers1989).
Plantsthat hadbeenthoughtto be C. pygmaeusat Fort CooperStateParksouthof Inverness,Citrus
County(Fla. NaturalAreasInventorydata)wereassignedby Elfers to Chionanthusvirgiicus. Fort
CooperStateParkhasno scrub; it is mostly live oakhammockor highpineland(Ann Johnson,Florida
NaturalAreasInventory, pers.comm. 1989). Both speciesof ChionanthusoccuratLittle ManateeRiver
StateRecreationArea. A populationof ChionanthusatO’Leno StatePark(ColumbialAlachuacounties)
is hybrid, while a populationof Chionanthusin westernHillsboroughCountywas probablyC. virginicus

(R. Curie,FishandWildlife Service,Asheville,N.C., pers.comm. 1985).
Chionanthuspygmaeusis knownfrom:

• LakeCounty:a scrubadjacentto the LakeApopkaMarshin LakeCounty, (nearAstatula)where
Prunusgeniculata, Wareacarteri, andotherrareplantsmight be present(M. Spontak,Director,
Div. ofPolicy andPlanning,St. JohnsWaterMgt. District, in litt. 1995). This tract is in thearea

Small (1933)usedthe Greekfeminine form of thespecificepithet,C. pygmaea. Everyauthorsince,
includingLittle (1953),Hardin(1974),Curie,andLarry Morse(TheNatureConservancy,Arlington, VA,
letter to SuzanneCooper,FloridaNaturalAreasInventory)hasusedthemasculineform, C. pygmaei~~.
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wherethe stateis planning landacquisitionfor the “Wareaarchipelago”portionof the LakeWales

Ridgeproject. Chionanthusmayalsobein theSugarloafMountainareawestof LakeApopka.

• northwesternOsceolaCounty
• Polk County: Chionanthuspygmaeusis protectedat SaddleBlanketLakes, LakeWalesRidgeState

Forest(Arbuckle andWalk-in-the-Watertracts)andLakeArbucklePreserve,Tiger CreekPreserve,

andthe CatfishCreekPreserve2. FlamingoVillas (acquisitionareafor LakeWalesRidgeNational
Wildlife Refuge)hasa largepopulation(EricMenges,Archbold BiologicalStation,in litt. 1995).
Chionanthuspygmaeusis presentattwo siteswhereacquisitionis likely: HorseCreekandSnell

Creek(N. Bissett,pers.comm. 1995).
• HighlandsCounty: Protectedat PlacidLakes. Purchaseof theGould Roadsiteprotectedmorethan

100 individuals(M. Deyrup,ArchboldBiological Station,pers.comm. 1995).
At The NatureConservancy’sTiger CreekPreserve(PossumCreekTrail Scrub), Dr. JackStoutof

the University of CentralFlorida tagged100 individuals,andis continuingto monitorthem. He has
found oneseedlingandmanyroot sprouts,(I. J. Stout,in litt. 1989; reportsubmittedto The Nature
Conservancy,Winter Park,Florida). Doria Gordonof TheNatureConservancysuggeststhat further

researchis neededon recruitmentin this species.
Althoughboth nativespeciesof Chionanthusarevaluableornamentals,their availability is limited by

the difficulty of propagationfrom cuttings(Dirr 1990).

Cladoniaperforata— Floridaperforatecladonia,map5, p. 97

This lichen inhabitsotherwisebaresandin scrubvegetation,oftennearrosemarybushes.It may
requiresomedegreeof shadeto survive,but howmuchis uncertain(A. Herndon,FloridaInternational
Univ., in litt. 1995),andit is in full sun in coastaldune vegetationof the Floridapanhandle(Florida

NaturalAreasInventoryelementoccurrencesheets).

Cladoniaperforatawasfirst collectedby GeorgeLlano in 1945 on SantaRosaIsland,andwas
namedby Evans(1952). Althoughboth LlanoandEvansstatedthatthe site was in EscambiaCounty, it
wasactually in OkaloosaCounty(Wilhelm andBurkhalter 1990)andwaspavedby the time Llano
revisitedin the mid 1950’s. The lichenwasnextcollectedby Moore (1968),who found it in Highlands

Countyduringher massivesurvey of Florida lichens. Buckley andHendrickson(1988)relocatedthe
remnantsof Moore’s population,andsearchedthe surroundingarea,including ArchboldBiological

Station,whereblanketsof lichensoccuron 84 “rosemarybalds,”small hills of excessivelydrainedsand
(Archboldsoil series)occupiedby Florida rosemaryandsmall vascularplants (includingHypericum

cumulicolaandEryngiumcuneifolium). Buckley andHendrickson(1988)foundCladoniaperforataon
only six of the rosemarybalds,andtheyreportedthat ecologistAnn Johnsonfoundthelichenon a
seventhbald. They extendedthe searchbeyondArchboldBiological Station,finding Cladoniaperforata

only in a 6 squaremile areasouthandwestof the Station.

2 A “Natural AreasProtectionPlanfor the Allan David BroussardMemorial/CatfishCreekPreserve”

waspreparedfor The NatureConservancyduring its ownershipof this property. A similarplanwas
preparedfor SaddleBlanketLakes(EugeneKelly, SouthwestFloridaWaterManagementDistrict, in litt.
1995).
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Wilhelm andBurkhalter(1990) foundthe lichennearits original locality on SantaRosaIsland(Eglin

Air ForceBase,OkaloosaCounty) but nowhereelseon the Gulf barrier islands,despitesearchingfrom
Gulf Shores,Alabamato GraytonBeach,Florida.

The FloridaNaturalAreasinventory (FNAI) surveyedfor Cladoniaperforata in rosemaryscrubat

Ill sires throughoutFlorida(HilsenbeckandMuller 1991). They enlistedJamesAllison andThomas

Patrick (GeorgiaFreshwaterWetlandsandHeritageInventory)to searchsimilarareasin southeast
Georgia(15 sites in 8 counties). Separately,AnnJohnsonandFNAI collaboratorssearchedcoastal

scrubsin southeastFlorida (Martin, PalmBeach,andSt. Lucie Counties). HilsenbeckandMuller
assembledthe datato showthatthe lichenhadbeenfound at only 12 sites (includingthe 6 on Archbold

BiologicalStation). In OkaloosaCounty, theyconfirmedthe two knownsiteson SantaRosaIsland. In
HighlandsCounty, theyfound that onesitehadrecentlybeendestroyed,andfailed to find anynew sites.

Theyconcludedthat the lichenis rare,with anestimatedtotal of atleast26,000individuals: 17,000on
oneprivatesite, 3,000on another,4,400on ArchboldBiological Station,andonly 1,300individualson
SantaRosaIsland.

Subsequentfieldwork at Eglin Air Force Basefoundthat the knownCladoniaperforatasite atthe
easternendof SantaRosaIsland(alsocalledOkaboosaIsland)extended1.3 mileswest startingat the

CoastGuardstation. The lichencoveredhundredsof squaremeters. Two muchsmallersites areroughly
9-10 mileswestof the inlet, in anareaclosedto thepublic. Cladoniaperforataoccursin full sun,
associatedwith otherlichens including Cladonialeporina, C. prostrata, andC. subsecta.Herbson the
dunesincludeBalduinaangustifolia,Paronychiaerecta,Polygonellapolygama,Helianthemumarenicola.
Woody plantsaresandpinetrimmed by salt spray,myrtleoak, live oak,androsemary(Florida Natural

AreasInventoryelementoccurrencerecord,1995,providedby RichardMcWhite, EglinAir ForceBase;
alsoA. Schotz,AlabamaNatural HeritageProgram,in litt. 1995).

The currentsituation,by county, is:

• Okaloosa:Eglin Air Force Basesuffereda directhit from Hurricane“Opal” in October1995. The
lichensweredestroyedor strandedin vegetation. Salvageandreintroductionfrom surviving
material is beingattempted(PaulaT. DePriest,Departmentof Botany, NationalMuseumof Natural

History, SmithsonianInstitution).
• Highlands: The largestprivatesite is protectedby its owner; neitherStatenor Federalacquisitionis

contemplated.The lichenis alsoprotectedat ArchboldBiological Station. SincetheFNAJ survey,
Cladoniaperforatawas foundat theLakeApthorpePreservein HighlandsCounty(G. Babb, The
NatureConservancy,pers. comm. 1991; voucherspecimenby Eric Mengesat ArchboldBiological
Station). It is alsoon theSouthFlorida CommunityCollegecampus(R. Yahr, ArchboldBiological
Station, in litt. 1995).

• Polk: The lichenhasbeenfound at the TroutLakeNorth site, which mightbe purchased(R. Yahr

1995),andKris DeLaney(in litt. 1995)hasfoundotherpopulationsof Cladoniaperforatahereand
in northernHighlandsCounty. Sitesarein all likelihoodbeinglost to developmentfasterthanthey
arebeingfound. He emphasizesthe needto carefullysearchrosemaryscrub.

• Martin andPalmBeach: Cledoniaperforatahasbeenfoundon theAtlantic coastalridgeatJonathan
DickinsonStatePark in Martin CountyandatJupiterRidgeNaturalAreaandJupiterLighthousein
northernPalmBeachCounty. The lichenpopulationsat DickinsonParkareas largeas anyknown
to exist(R. Roberts,JonathanDickinsonPark,pers.comm.,AugustandNovember1994; Bureauof
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LandManagement1996). Identificationof the lichenatJupiterLighthousewas confirmedby
Robertsandcollaborators,Feb. 1995). At thesecoastalsites, Cladoniaperforaraoccursnearbut

not adjacentto theendangeredAsiminatetramera. A reportof Jacquemontiareclinata at the
lighthousehasprovenincorrect;the plant is Slylismavillosa (K. DeLaney,pers.comm. 1995).

• Manatee: Kris DeLaney(in litt. 1995)reportsthathe is finding populations.
The conservationbiologyof Cladoniaperforatabecamean urgentconcernafterhurricaneOpal

struckthe GulfCoastlichenpopulationsin October1995. PaulaT. DePriest(NationalMuseumof
NaturalHistory, SmithsonianInstitution)was immediatelyrecruitedby theAir Forceto suggesthow to

reintroducethe lichen. Shehassuggestedacourseof actionandhasvisited Cladoniaperforatasitesboth
on theGulf andat ArchboldBiological Station.

The needfor lichenconservationprobablyextendsbeyondCladoniaperforata. Massesof Cladonia
lichenscoveringthe groundin dry forestsandscrubarea featureof the Florida landscape,andFlorida

apparentlyhasseveralendemicspeciesof Cladonia. Cladoniaevansiiand C. subtenuisarecollectedto
serveasminiaturetreesandshrubberyfor architecturalandothermodels. No assessmenthasbeenmade
ofpotential threatsto lichensfrom collectingor from pedestrianoroff-road vehicletraffic. Little seems
to be knownaboutCladoniaecology,especiallytheirrelationto fire. At LakeApthorpe,theNature
Conservancyis monitoringtheresultsof aprescribedfire thatunintentionallyburnedinto aC. perforata
population. The JupiterRidgeNaturalAreaandTrout Lake,North sitesmay offer opportunitiesto
observelichensinvading areasdisturbedby off-road vehicles(R. Yahr, in litt. 1995). Cladoniaperforata
in rosemaryscrubatArchbold Biological Stationincreasedin abundancefrom 4 to 20 yearsafter fire but
notafterward. Othergroundlichensat Archboldcontinuedincreasing(MengesandKohfeldt 1995).

It is possibleto study the populationstructureof lichensandtheir geneticvariation,using
morphological,chemical,andgeneticcharactersandmarkers,and thesemethodsmay provevery helpful
in restoringdamagedlichenpopulationssuchasthoseat Eglin Air ForceBase(PaulaDePriest,National
Museumof NaturalHistory, pers.comm. 1995). Apparentlytheonly Americanpaperon lichen
successionis Robinson(1959,summarizedin Hale 1967).

Clitoriafragrans — pigeonwings,map6, p.98;drawing3, p. 116

This herbwhosecommonnameof “pigeonwings” comesfrom Fanz(1979)is oneofthreespecies
of the genusoccurringin thesoutheasternstates. The othersarethe nativebutterfly pea,Clitoria
inariana, anda butterfly peaescapedfrom cultivation, Clitoria ternata.

Clitoriafragransoccursin scrub,scrubbyhigh pineland,andat leastattheedgesofhigh pineland
(ChristmanandJudd1990); it appearsto havehabitatpreferencessimilar to Eriogonumlongifoliumvar.
gnaphal~foliumandPolygala lewtonii, although its rangedoesnot extendasfar northasthesespecies.
Fanz(1979)consideredit a speciesof whitesandsoils, while the EriogonumandPolygalatendto occur
on yellow sand. Christman(pers.comm. 1992),MargaretEvans(Archbold Biological Station,pers.
comm. 1995)andKris DeLaney(pers.comm. 1995)emphasizethat this isprimarily a speciesofyellow
sandturkey oak or hickoryareas,but DeLaneyhasseenit in whitesandscrubat CarterCreekandother
sites.
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The distribution of Clitoria fragransis on the LakeWalesRidge, exceptas noted(Fanz1977,
Wunderlinet al. 1980a,Christman1988c). By county:
• Highlands: Protectedat the State’sPlacidLakestract, ArchboldBiological Station,andLake

Apthorpe. It is alsopresentat severalsiteswherelandacquisitionis beginning,includingCarter

Creek(SebringHighlandssubdivision). It maybe presenton landownedby theSouthwestFlorida
WaterManagementDistrict at Henscratch/JackCreek(EugeneKelly, SWFWMD, in lit. 1995).

• Polk: Protectedat ArbuckleStatePreserve,the ArbuckleandLakeWalk-in-the Watertractsof Lake
WalesRidgeStateForest,CatfishCreek, TigerCreek(TheNatureConservancy),SaddleBlanket

Lakes, andthe PineRidgeNaturePreserveatBok TowerGardens(TammeraRace,Bok Tower

Gardens,in lit. 1995). Clitoriafragrans is protectedon Avon ParkAir ForceRange(Bombing
RangeRidge)(Florida NaturalAreasInventory,confirmedby a recentDefenseDepartmentsurvey).

• Lake: Collectedat Leesburg,north of the LakeWalesRidge, in 1910 (Fanz 1977).

• Osceola:12 milessouthof Holopawvia US 441. This site is on oneof a seriesof low ridgeseastof
the LakeWalesRidge,with scrubvegetation,in ranchingcountry(Fanz1977). Theseridgeshave

obviouslynot beencarefully searchedfor this or otherendemicplants.
Studiesat ArchboldBiological Stationhavedocumentedpositivepost-fire responsesin flowering and

vegetativegrowth (EricMenges,Archbold, in lit. 1995). Monitoring of Clitoriafragrans at Archboldis
being donewith thehelpof school children (Mark Deyrup,Archbold, pers.comm. 1995). This planthas
beenobservedto appear,andflower at a site thathadnot beenburnedfor 30 years,so it evidently
persistsdespiteshadeandlitter, maintainingreservesin its substantialroots. The spurtof floweringis

nearly finishedoneyearafter the fire. It appearsthatlackof fire andcanopyclosuresuppressthisplant,

resultingin reducedvegetativevigor andreproduction. Prescribedfire is thereforecrucial to the
recoveryof this species(R. Yahr, E. Menges,ArchboldBiological Station,in lit. 1995).

DonaldRichardson(pers.comm. 1995)notedthatthis speciesneveroccursindensepopulations.
He hasneverseenmorethan20 to 30 plantsper site. Avon ParkAir ForceRangeis developingarare

plant monitoringprotocolfor this speciesundercontractwith The NatureConservancy(P. Ebersbach,
Avon Park, in lit. 1995).

Conradinabrev~folia - short-leavedrosemary,map7, page99; drawing4, p. 117

This is oneof five shrubbymints in the interiorcentralFloridascrub. The othersareCalamintha

ashei(a speciesthatmightqualify for Federallisting),Dicerandrafriaescens,D. christmanii,anda
Dicerandrapopulationwhosetaxonomicstatusis unresolved. Conradinabrevifoliawasdescribedasa
new speciesby Shinners(1962). It is very similar to the relativelywidespread,andquitevariable

ConradinacanescensoftheFlorida panhandle,Alabama,andMississippi,and it is similar to the
endangeredConradinaglabraof the Apalachicolabluffs (Gray 1965, U.S. FishandWildlife Service
1994). As its nameimplies, Conradinabrevifoliahasshorterleavesthanthe otherspecies:thelarger
leaveson well-developedflowering branchesare6.0-8.2mm long, andmostlyshorterthanthe

internodes. Conradinabrevifoliawasupheldasa distinr’t speciesin carefultaxonomicreviewsby Gray
(1965)andKral andMcCartney(1991),as well as in Wunderlinetal. (1980d)andKral (1983).
However,Wunderlin (1982) includedC. brev~folia in Conradinacanescens,withoutnoting C. brevifolia

as a synonym,as did DeLaneyandWunderlin (1989).



20

INTRODUCTION PRESENTSTATUS

Conradinabrev~folia inhabitssandpine scrubvegetationon theLakeWalesRidge,whereit occurs
only in about30 scrubswhosecombinedareastotal lessthan6,000acres(Christman1 988c). Although it
is narrowlydistributed,it is neverthelessmorewidespreadEryngiumcuneifoliumor Hypericum

cumulicola(Kris DeLaney,in lit. 1995).Itsdistributionby county:
• Polk: Protectedat LakeArbuckleState Preserveandthe Arbuckletractof LakeWales RidgeState

Forest,and at SaddleBlanketLakes.
• Highlands: The Stateis attemptingto acquirethe bestavailablehabitat,at CarterCreek.

Recentresearchon Dicerandra (McCormicket al. 1993, Menges1992, andMenges1995)is likely
to berelevantto Conradinabrev~folia. Mengesfoundthatplantsthatareburned,clipped,or defoliated,
die. The plantsareunableto regrowfrom theirundergroundparts. AnecdotalreportsthatDicerandra

hasspreadinto areasthat arediscedregularly(probablyannually)at HorseCreekandalongInterstate75
(StevenTonjes,Florida Dept. of TransportationandMichael Goralski,pers.comm. 1995)indicatethat
similar treatmentsmay work for Conradina. Experiencewith managingConradinaglabra in andnear
The NatureConservancy’sApalachicolaBluffs andRavinesPreserveshouldalsoproverelevantto
managingtheshort-leavedrosemary. ReedCrook, a graduatestudentattheUniversityof Georgia,is
studyingthegenusConradina, including C. brevifolia.

Crotalaria avonensis- Avon Parkharebelis,Avon Parkrabbit bells,map8, p. 100; drawing5, p. 118

Thissmallherbwith largeseedpodswas not nameduntil 1989, evidentlybecauseveryfew
specimenshadeverbeencollectedandtheyhadnot beenexaminedby taxonomists,suchas Windler
(1974). This speciesis mostclosely relatedto Crotalaria rotundifolia, avariablespeciesthatranges

from Virginia to Panama(DeLaneyandWunderlin1989). Crotalaria avonensisinhabitsscrub,whereit
typically growsin full sun on barewhite sandor in associationwith clumpsof Cladonialichens. Many
individualsoccur in partial shadeof otherplants(DeLaneyandWunderlin1989). It is a perennialwith a

substantialtaprootthatpresumablyenablesit to resproutafterfire. It appearsto dependon barepatches

in scrub,like the othersmall scrubendemics.It seemsimmuneto allelopathiceffectsfrom shrubs,andit
invadesdisturbedareas(K. DeLaney,pers. comm. 1995). There is no similarity in populationbiology
betweenthis speciesandthe speciesof Crotalaria thatarerobustannualweeds.

Crotalaria avonensisis oneof themostnarrowlydistributedof theLakeWalesRidge endemics. Its

distribution(K. DeLaney,in lit. 1991):
• Polk: Avon ParkLakesacquisitionareaandSaddleBlanketLakesStatePreserve.
• Highlands: CarterCreekacquisitionarea.

At the protectedSaddleBlanketLakessite, the Crotalaria avonensispopulationis estimatedby
Doria Gordon(TheNatureConservancy,pers. comm. 1995)at200plants. Avon ParkLakes, which is

platted,is developingfastenoughto makelandacquisitiondifficult (the areawas excludedfrom plansfor

the LakeWalesRidgeNational Wildlife Refugefor this reason),andthe areahasinfestationsof cogon

grassin yellow sandareas(E. Menges,ArchboldBiological Station,pers. comm. 1995). At Carter
Creek,Floridagovernmentis havingdifficulties with landacquisition. Crotalaria avonenisis threatened
bothby incipientdevelopment,by placementof shell alongroads(altering the soil in areasthatmight be

invadedby Crotalaria), andby proliferationof Bahiagrassalongthoseroads. Dumping is alsoa
problem.
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Eriogonumlongafoliumvar. gnaphalifolium- scrubbuckwheat,map9, page101

Eriogonumis a genusof about150 species,mostof themin westernNorth America. Florida has
only two species,both native to high pineland:Eriogonumtomentosumis commonthroughoutthe

northernpart of the state,as far southas HighlandsCounty. The secondspecies,scrubbuckwheat,was

namedEriogonumfioridanumby J.K. Small (1903). Subsequentpublicationson Florida’s flora
consistentlyadoptedSmall’streatmentof E. floridanumasa full species(Small 1933, p. 445; Kral 1983,
p. 326; Ward 1979,p. 86; Wunderlin1982,p. 169),but JamesReveal(1968), theexperton the genus,

treatsthe Floridaplantsas a varietyof Eriogonumlongifolium,awidespreadspeciesoftheGreatPlains
that is representedeastof the Mississippiby var. harperi in northernAlabama,Tennessee,andKentucky
(Kral 1983 andKentuckyheritageprogramdata),andby var. gnaphalifoliumin Florida.

Scrubbuckwheat“occursin habitatsintermediatebetweenscrubandsandhills[i.e., in scrubbyhigh
pineland] . . . from MarionCountyto HighlandsCounty” (Christman1988c). Its historicdistributionis

as follows:
• Marion: The northernrangelimits for scrubbuckwheatarein OcalaNationalForestandin areasof

mixed scrubandhighpinesouthof Ocala. It is abundantin the NationalForest.
• Sumter: No records,but suitablehabitat—andpossiblythe plant—extendssouthfrom Marion into

SumterCounty.
• PascoCounty: Sandhillareawithin theGreenSwamppropertyownedby the SouthwestFloridaWater

ManagementDistrict (EugeneKelly, SWFWMD, in lit. 1995). Apparentlyn~tpresenton
WithlacoocheeStateForestin HernandoCounty,wherepersonnelarefamiliar with E. tomentosum.

• HillsboroughCounty: Scrubbuckwheatmayhaveoccurredin theTampaarea,if aspecimencitedby

Gandoger(1906) as thetypeof “E. longifoliumvar.floridana” belongsto this variety.
• LakeCounty:collectednearEustisaroundtheturnof thecentury,andit still occursnearClermontin

remnantsof highpinewith Polygala lewtonii andseveralotherendangeredplant species.

• OrangeCounty,southwestcorner.

• OsceolaCounty, northwestcorner.
• Polk andHighlandscounties,on the LakeWales Ridgeasfar southas ArchboldBiological Station,

southof LakePlacid. Most of the recentrecordsfor the speciesarefrom Polk andHighlands
Counties,partlybecauseintensivebiological surveysof scrubvegetationhavebeenconductedin

thosecounties(Christman1988c;pers. comm.by K. DeLaneyandE. Menges,1991). It is
protectedatLakeArbuckle StatePreserve,the ArbuckleandLakeWalk-in-the-Watertractsof Lake
WalesRidgeStateForest,CatfishCreekStatePreserve,the LakeApthorpepreserve,the Nature

Conservancypreserveat TigerCreek, andArchbold BiologicalStation. More siteswill beprotected

as Stateor Federallandacquisitionproceeds.
Other listedplants, includingPolygala lewtonii, Chionanthuspygmaeus,andPrunusgeniculata,

occurin the sameplaces. In OcalaNationalForest,scrubbuckwheatoccupies71 areas(Bonamia
grandiflora is in 52, Polygalalewtonii in 48), extendingthroughthe westerlypartof the Forestfrom

ForeLakesouthalongcountyRoad314 to the areabetweenBig BassandNicotoonLakesalongState

Road42 at the Forest’ssouthernboundary,anareaof about23 miles from north to southandsix miles
eastto west(J. L. Cluts, LakeGeorgeRangerDistrict, in lit. 1995).
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A ForestServicesurvey (Brandt 1992)andsubsequentsurveysin 1994 and 1995,located976 scrub

buckwheatplants in longleafpinewith wiregrassandturkey oak;20 plantsin areaswhereslashpinehad
beenplantedin highpineland,and400plantsin sandpine scrub. The forest standsrepresentedavariety

of conditionclasses,from in-regenerationto maturepoletimber,andthe scrubbuckwheatplantswere
well within stands,flowering in filtered light situations,notjust alongroadsides. ForestService

biologistsconcludethatthe plantpersistswithoutregardto site preparationpractices. The longleafpine

siteshadsomecombinationof mowing, singlechopping,herbicideapplication(Arsenal mixed with
Accord or Velpar , releasingby chainsaw,prescriptionburning,andmachineplanting. Sandpine
scrubwas either~ site-preparedor site-preparedby eithersingle-choppingor burning,andseededby

eitherbroadcastseeding,row seeding,or row-brackeseeding. The apparenttoleranceof scrub
buckwheatfor thesevariouspracticesmaybe dueto its woodytaproot.

Scrubbuckwheat’srecoveryfrom a site-preparationbumatarecently-clearcutsite in OcalaNational
Forestwas observedby Camington(1993). agraduatestudentin botanyatthe University of Florida. The

resproutingplantsflowered within amonth of the July fire, andseedlingswereobservedthreemonths
later.

Therewas a different responseamongscrubbuckwheatplantsin a relict longleafpinesite

encroachedby sandpine,after the 50-yearold sandpinewas loggedon March 9, 1995, followed by a

prescribedburn in May. The fire was fast-movingandunexpectedlyintense,evenjumpinga plowline.
Thirty scrubbuckwheatplantswereselectedbeforethelogging andprescribedbum. Twenty plantswith
live basalrosetteswererelocatedafterward;ten hadapparentlydied. Of the20 live plants,15 flowered.

Theremaybe a correlationbetweenpre-fireflowering andpost-firemortalityor flowering. Someof the
plantsthatdiedhadproducedfour flower stalksbeforethe fire, whileplantsthathadproducedonly one

flower stalkbeforethe fire sentup six stalksafterward. Possibly,plantsthat recentlyfloweredheavily
lackedreservesto recoverfrom thedisturbance.Partialexcavationaroundtheroots of severaldead
plantsshowedthatmostof them hadtap roots as largeas thoseof plantsthat survivedthe fire. Another

possibility is thatthe abruptchangefrom partial shadeto directsun stressedthe plants. Rainfall, or more

accurately,soilmoisture,mayhavebeena factor. Rainfall in May was closeto the ten-yearaverage,but
local conditionsweredry, as shownby the intensityof thefire (in northernFlorida,plantsoftensuffer
waterstressin spring as their rapidly increasingevapotranspirationoutpacestheseasonalincreasein

rainfall). Rainfall in thewet monthsof June,July, andAugustwas higher thanthe ten-yearaverage.
The ForestServicewill continuemonitoringscrubbuckwheat(J. L. Cluts, LakeGeorgeRangerDistrict,

in lit. 1995).

Open,grassyhigh pinelandsareattractiveto recreationaloff-roadvehicleusers. Recreationalusein
protectedareasmustbe assessedto ensurethat this speciesis not harmed.

Eryngiumcuneifolium- asnakeroot,map 10, p. 102; drawing 6, p. 119

Eryngiumcune~foliumoccursonly on barewhite sandin scrub,usuallywith rosemary. It occurs
only on the southernLakeWalesRidge in HighlandsCounty. The northernmostsite is on aduneon the

southsideof LakeJacksonin Sebring (K. DeLaney,in lit. 1989). All othersites arein anareaabout24
miles long from the southernsideof JosephineCreekto the southerntip of the LakeWalesRidge (K.

DeLaney,in lit. 1995). Christman(1988c)reportsonly about20 localities, but eventhis numberis
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misleadinglylargebecausehe divided severallarge sites. Johnson(1981)andAbrahamsonet al. (1984)
showedthatArchbold Biological Stationhasabout90 rosemarybalds. Only about 12 of themhave
Eryngiumcuneifoliumand30 haveHypericumcumulicola. MostbaldshavePolygonellabasiramia,and
all haveParonychiacharracea (Eric Menges,Archbold BiologicalStation,pers.comm. 1989). A recent

40-acreadditionto the Archboldproperty(acquiredthrougha habitatconservationplanfor Floridascrub

jay) hasabundantEryngium cune~folium,whichapparentlyproliferatedaftertheformerownerroot-raked
the area. Eryngiumcune~foliumis reportedto occurat the sitethat is beingacquiredas a StateParkon
the west sideof LakeJunein Winter (R. Burns,The NatureConservancy/M.Deyrup,Archbold
BiologicalStation,pers.comm. 1994). AnnJohnson(in lit. 1988)thinksher reportof outlying
populationsin Collier andPutnamcounties(Johnson1981)ismistaken:shedid not distinguishEryngium

cuneifoliumfrom the morewidespreadEryngiumaromaticum.

Eryngiwncune~foliumis currentlyprotectedatArchboldandtheState’sPlacidLakesandLake
Apthorpepreserves(RobertBurns,The NatureConservancy,pers. comm.October1989). Acquisition
of the HolmesAvenuetract for the Statepreservesystemis proceeding. Theplant is presenton arightof
way managedby FloridaPower(N. Bissett,pers.comm. 1995).

Microhabitatof Eryngiumcuneifoliumsignificantly affectedsurvival, growth, andfecundityovera

4-yearperiod. Thisspeciesis mostabundantin gapsat largerdistancesfrom shrubs,particularly
CeratiolaericoidesandCalamintha,bothputativeallelopathicspecies. As time-since-fireincreases,open
patchesin rosemaryscrubtendedto close,andEryngiumunderwenta rapiddecline. PedroQuintana-
Ascencio‘ s current studieson rosemaryscrubmaydemonstratethatEryngiumis particularlysensitiveto
gapclosure,evencomparedwith othergapspeciessuchasHypericumcumulicolaandPolygonella

basiramia(MengesandKimmich 1995). TheexactinghabitatrequirementsofEryngiumcun4folium
meanthat, despitelargepopulationsat severalsites(possiblymillions of individualplantsin its range),its

habitatsmustbe managedaggressivelyto maintainthegapsthatEryngiumneeds. Eric Mengesandhis
associatesare experimentingwith fire at ArchboldBiological StationandLakeApthorpe. Eryngium

cune~foliumrecoversfrom fire by resproutingandby seedlingrecruitmentfrom the seedbank(Menges
andKinimich 1996). This fire-recoverystrategyis similar to that ofBonanuagrand~flora.

Hypericumcumulicola- Highlandsscrubhypericum,map 11, p. 103; drawing7, p. 120

This herbis restrictedto scrubin Polk andHighlandsCounties,from the27 Truck Stopjustnorthof

Sunray,Polk County(K. DeLaney,pers.comm. 1989)to the southendof the LakeWalesRidge (Judd
1980b). Hypericumcumulicolais protectedat:

• HighlandsCounty:ArchboldBiological StationandthePlacid LakesandLakeApthorpepreserves.
• Polk County: LakeArbuckleStatePreserve,theArbuckle tractof LakeWalesRidgeStateForest,and

SaddleBlanketLakes.
Like Eryngiumcuneifolium,Hypericumcumulicolais almostexclusivelylimited to rosemaryscrub;

it occursoccasionallyin adjacentopeningsin well-drainedscrubbyflatwoods. It waspresentat only 69

of the 254scrubsites surveyedby Christman(1988c),butwithin thosesites,it is locally common(R.
Yahr, Archbold, in lit. 1995). Fire suppressionhurtsthis species,just asit doesEryngium,althoughtoo
muchfire canbeharmful. Patchinessis best,and fire in preservesneedsto be carefullyplannedbut
flexible (PedroAscencio-Quintana,ArchboldBiological Station,pers.comm. 1995).
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The demographyandcompetitiverelationshipsof Hypericurncurnulicolaarebeingstudiedby Pedro
Quintana-Ascencioat ArchboldBiological Station,in work relatedto similar studiesof Eryngiurn. So far

he hasfollowed 15 populationsfor a year. Thisspecieshasa flexible life span,reachingfull size in as

little as a year.
MargaretEvans(in lit. 1995)recentlycompleteda studyof the breedingsystemof Hypericum

cumulicolaat Archbold. The resultsof this experiment,althoughnot analyzedformally, indicatethatH.
cumulicolais fully self-compatible,not apomictic,andautogamousat only a low rate(10% fruit set). At
Archbold it is pollinatedby small solitary beessuchas Augochioropsissp. andDialictus sp., andis

visitedby nativebumblebees(Bombussp.,Geron sp., andCopestiliurnnigrum). Thesebeesareonly
active in themorning, so thisplanthasrelativelyspecializedpollination. Thisplanthasa very long

flowering season,from March to December(peakingfrom April to October[MengesandSalzman
1992]), andalthoughonly on a givendayonly a single flower maybe open,a singleplant mayproduce

up to 4,000fruits (M. Evans,ArchboldBiological Station,pers.comm. 1995). This speciesmaintainsa

substantialseedbank, from whichthereis vigorousrecruitmentafterafire. Bumedplantsdo not
resprout(P. Quintana-Ascencio,pers.comm. 1995).

Liatris ohlingerae— scrubblazingstar,map 12, p. 104; drawing 8, p. 121

Liatris is an easternNorthAmericangenusof perennialherbs(Gaiser1946),of herbsof open,
usuallyfire-maintainedhabitats,with two speciesandonevariety endemicto Florida,andonespecies

endemicto Florida andthe Bahamas(Muller et al. 1988). At leastoneotherendemic,Liatris
provincialis of theGulf coastin northwesternFlorida, is of conservationconcern. The genusLiatris,

especiallyL. spicata, is economicallyimportantasa sourceof gardenperennialsandcut flowers. Liatris

ohlingeraeis entirely distinct from othermembersof the genus.
As of 1990,Liatris ohlingeraewas foundat93 localities,71 of themin HighlandsCounty

(Christman1988c), the restin Polk. Its geographicdistributionis:
• Polk County,southwardfrom a line extendingfrom nearLakeBlue andAubumdaleto CatfishCreek

(northof Highway 60 eastof LakeWales)(NancyBisset,The Nativesnursery,Davenport,Fla., in
litt. 1988). It is protectedat SaddleBlanketLakes,LakeArbuckleState Preserve,theArbuckletract

of LakeWales RidgeStateForest,andCaffish CreekPreserve.

• HighlandsCountyfrom the Polk countyline southalongthe LakeWalesRidgethroughSebringto
ArchboldBiologicalStationat thesouthendof the Ridge. Sites areprotectedat Archbold Biological

Station,PlacidLakes, andLakeApthorpe;anothersitemaybecomeprotectedas Highlands
HammockState Park is expanded.

Liatris ohlingeraeis restrictedto scrub,particularlytheedgesof rosemarybalds. it growsunder
rosemarybushes,so it is evidentlynot affectedby allelopathicchemicalsproducedby rosemary(Herndon
1995).

Alan Herndon(1995)of Florida InternationalUniversityis studyingthe life history of this species,
with emphasison thelevel of seedproduction(difficult becausemanyfull-sized fruits lackseed,andthe

fertile andsterilefruits cannotbedistinguishedvisually). He is alsoexaminingrecruitmentinto
populationsandsmall-scaleenvironmentalfeaturesassociatedwith Liatris ohlingerae. He is comparing
L. ohlingeraeto L. laevigata,aspeciesthat occursboth in scrubandflatwoods. Herndonhasreviewed
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the substantialliteratureon the ecologyof otherspeciesof Liatris, whichincludeswork on pollination
andmycorrhizalassociations.MargaretEvansof ArchboldBiological Station(in lit. 1995)is finishing
researchon the reproductivebiology (breedingsystemandpollination) andecologyof Liatris ohlingerae.

The resultsarepreliminary, but shebelievesthey indicateL. ohlingeraeis self-incompatible,not

autogamous,andnot apomictic. L. ohlingeraeis primarily pollinatedby lepidopterans,especially
“skippers” (at leastat Archbold).

Lupinusaridorum - scrublupine, map 13, p. 105

Isely (1986)evaluatedthe systematicsof Lupinusaridorurn for his floristic treatmentof thepea
family in the Southeast(Isely 1990),concludingthatthepink-floweredLupinusaridorumbelongsto the
samespeciesasLupinuswestianusoftheGulfCoastofnorthwestFlorida, whichdiffers mainly in flower
color (blue). Isely treatsthe centralFloridaplant asLupinuswestianusvar. aridorum (McFarlinex
Beckner)Isely. The Serviceis continuingto usethe older nameto avoid confusion,perhapsuntil the
forthcomingFlora of North Americatreatmentis published. Lupinuswestianusis of conservation
concernbecauseof developmentin its coastalhabitat. TheFlorida NaturalAreasInventoryis developing

site-specificmanagementguidelinesfor it. Theseguidelinesmayprove helpful for workingwith L.
aridorum.

Thereareprobablyfewer than1,000plants ofLupinusaridorumin existence(not countingviable
seedsin the soil) (StoutandCharba1992),andlandvaluesarehigh, so it is essentialto takeadvantageof

anyopportunitiesto conservehabitat. It is this recoveryplan’sonly speciesthat is absentfrom theLake
WalesRidge. It is known from two distinct areas:
• WesternOrangeCounty(Orlandoarea)on the southernMount DoraRidgefrom theApopka-Plymouth

areasouththroughOcoee,Turkey Lake,Lakes CainandMarsha,Big SandLake,and Interstate4
from the BeeLine ExpresswaysouthpastLakeBuenaVista. Thesesitestotaledabout2,400acres
(Christman1988c), althoughthelupine did notoccupyany site in its entirety. The lupine occurs
with Bonarniagrandiflora, Paronychiachartacea,Polygonellamyriophylla, andPrunusgeniculata

(U.S. Fish andWildlife Service1987d;Wunderlin 1984a). In this first area,theplantoccursat
LakesCaneandMarshaPark,belongingto OrangeCounty(I. J. Stout, in lit. 1989),Turkey Lake
Park(City ofOrlando), theFlorida Turnpikeright-of-way neartheEast-WestExpressway,and (at
leastformerly) the Interstate4 right-of-way nearVineland.

• North-centralPolk Countyon the WinterHavenRidgenearAuburndaleandWinterHaven,on sites
that total only about540acres. A reportedlocality for the lupine from the vicinity ofLakeArbuckle
is actuallyLupinusd~ffusus(K. DeLaney,pers.comm. 1989,Christman1988c).
Lupinusaridorum is a short-livedperennialthatdeclinesafterthe first seasonof flowering (Beckner

1982; I. J. Stout,Univ. of CentralFlorida,pers.comm. 1992). This reproductivecycle, combinedwith
thesusceptibilityof theplant to rootrot bothin the wild andwhencultivationis attempted,createssevere
problemsfor conservation(S. Wallace,Bok TowerGardens,pers.comm. 1989). Similarly, themore

aburdantLupinusdtO’usus,alsonative to centralFlorida, falls victim to fungusundernurseryconditions.
The speciesalso doesnot transplantweli, evenwhenveryyoung (N. Bissett, in lit. 1986). The best
approachfor augmentingexisting populationsof lupinesor establishingnewonesis almostcertainlyto
directly sow seedat the site.
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Site visits andmoreformal monitoring haveimprovedour understandingof this species. Bissett(in
litt. 1989)visited six populationsofLupinusaridorumnearWinter Havenin spring of 1989. She found
only five living plants,four ofthem at onesite. Anothersite nearEagleLakehad20 plants. The plants
may havebeendamagedby a March freezethat had followeda very warmwinter thathadstimulatedL.

diffususto flower in February. StoutandCharbahavevisited someof thesesitessincethen. Stouthas
pointedout that in theOrlandosuburbs,clearingof sandpine forestsfor constructioncausesscrublupine
seedsto germinatein thenewly-clearedareas. Onesuchforestwasdensesandpine with anunderstory
mostlyof rosemary. The standwasevidentlyeven-aged,andhadgrownup afterastand-replacingfire.
PresumablyLupinusaridorumhad thrivedfor the first fewyearsafterthe fire, thenpersistedasa seed
bankuntil the next disturbance.

Nolinabrittoniana - scrubbeargrass,map 14, p. 106;drawing9, p. 122

The genusNolina, which belongsto theagavefamily, is centeredin westernNorthAmerica

(Mabberley1987),sothe threespeciesin theSoutheastrepresentawesternelementin the flora, as does
Ziziphus. Florida hastwo speciesofNolina. The otherspecies,Nolina atopocarpa(Bartlett 1909)
occursin Franklin andLiberty countieswestof theSuwanneeRiverandin afew countieson theeast

coastandin centralFlorida, includingSt. Johns,Marion(OcalaNationalForest,collectedby R. Simons
andD. Hall, 1988),Osceola(R. Schultz,OsceolaCountypers. comm. 1990), Brevard(M. Hames,pers.

comm. 1988),andCharlotte(Burnt StoreRoadsouthof PuntaGorda[R. McCartney,WoodlandersInc.,

pers. comm. 1990]). Nolina aropocarpa,aflatwoodsspecies,may occurnearNolina brittoniana; it can
be distinguishedby its shorterleaves,flowersthataregreenishratherthanwhite,andfruits that are
asymmetric. The third southernspeciesof Nolina, N. georgiana,is restrictedto GeorgiaandSouth

Carolina(JonesandCoile 1988,Ward 1968).
Nolina brittoniana hassymmetricalfruits, triangularin crosssection. Its long, narrowleaves

probablylive severalyears:flower stalksmaybeproducedannually. A largepopulationof N.
brinonianaoccursat The NatureConservancy’sLakeApthorpePreserve,wherethenumberof

individualsis somewherein the hundreds,probablyabout500, so the impressionthat this speciesoccurs
as scatteredindividualsis not alwayscorrect. A taxonomictreatmentof thethreesoutheasternspeciesof

Nolina was completedby Thorne(1965);he presentedresultsof work on its ecology,morphology,and
cytology, as well as informationon the reproductivebiology of all threespecies(M. Evans,Archbold

BiologicalStation,in lit. 1995).
Nolinabrittoniana occursin scrub,highpineland,andevenoccasionallyin hammocks(Christman

1988c). It rangesfrom the southendof the LakeWales Ridgein HighlandsCountynorthto Orange

County(Orlando)andnorthernLakeCounty. The plant was collectedin HernandoCounty,north of
Tampa,in scrub,in 1961 (Wunderlinet al. 1980b),and in 1994 therewas a report,not yetconfirmed,
from BrevardCountyon theeastcoast. The knowndistributionis:

• Marion County: CollectednearBelleview in 1928,on “low ground.” Christman(1988c)doubtsthis
locality. RobertMcCartney(pers.cor’im. 1990),a knowledgeablefield worker,considersthe

northernrangelimit for Nolina brittoniana to be northernLakeCounty.
• HernandoCounty: Collectedin a “muchdisturbed,old white sandscrubwith hardwoodintrusion” in

1961 (herbariumspecimencited in Wunderlinetal. 1980b). ThepresenceofDicerandra
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cornutissimanearDunellonandPerseahurnilis atthe SouthwestFloridaWaterManagement

District’sPotsPreservein easternCitrusCountyindicatesthat it wouldbeworthwhile to conducta
comprehensivesurveyof scrubin Citrus, Hernando,andwesternMarion counties(EugeneKelly,
SouthwestFlorida WaterManagementDistrict, in lit. 1995).

• LakeCounty: In remnantsof high pinelandon hills westof LakeApopka,nearClermont. A recent
survey(RaceandOrzell 1995)maysuggestotherareasto search. The typespecimensof Nolina

brittoniana werecollectednearEustisin 1894 (Nash1895),andit wascollectednearTavaresin
1941.

• OsceolaCounty: Northwestcorner,adjacentto Interstate4 (sighting,apparentlynot documented).
• OrangeCounty: Protectedby a conservationeasementon a private35 acretract in westernOrange

County,alongwith Lupinusaridorurn, Polygonellamyriophylla,Bonarniagrandiflora, andother
species. It maybe presentin parks(suchas TurkeyLake), but this is not confirmed.

• HighlandsandPolkCounties: Nolina brittoniana occursm moreor lessdensecoloniesin several
locations,includingTrout Lake,North; Henscratch;andLakeApthorpe,amongothers(R. Yahr, in
lit. 1995).Both the LakeWalk-in-the-WaterandArbuckleunitsof LakeWalesRidgeState Forest
havesubstantialpopulations(C. Weekly, Division of Forestry,pers.comm. 1996). It is presentin
mostof thetractstargetedfor acquisitionby the Stateorby theFish andWildlife Service. A high
pinelandsite for thespeciesis at thePine RidgeNaturePreserveat Bok Tower Gardens(Tammera
Race,Bok TowerGardens,in lit. 1995).
Nolina brittoniana is clonal,producingnew rosettesatthe endof short runners(E. Menges,

ArchboldBiological Station,in lit. 1995),but geneticdataon N. brittonianapopulationsindicatenormal

variability. The southwesternspeciesofNolina aremuchmoreclumped/clonal,so theirpopulation
geneticsareprobablyquitedifferent (Menges,pers.comm. 1995). Thetendencyof plantsto havemale

or femaleflowershelpsmarkclones,making crudeclonemappingpossibleduring the flowering/fruiting

season.
The demographyof Nolina brittoniana is beingmonitoredat TigerCreekPreserveby The Nature

Conservancy.MargaretEvanshasstudiedits breedingsystemandpollination. It is effectively
dioecious,meaningthatit hasseparatemaleandfemaleplants(with a few exceptions).Seedis produced

only throughpollination,not apomictically(Thorne1965,M. Evans,ArchboldBiological Station,in
prep.). It exhibitsa generalistpollinationsyndrome,beingpollinatedthroughoutthe dayby a variety of
floral visitors. Nolinabrittoniana resproutsand flowersquickly aftera fire (staff atThe Nature
Conservancy’sLakeWales office havedatafrom their Tiger CreekPreserve;MargaretEvansat
Archboldalsohasdata). This is importantin that it representsa pulseof reproductionandpotentially,

subsequentrecruitmentof new individualsto thepopulation. This strongly suggestsit is adaptedto fire,
althoughEvansdoubtsthat adequatedataareavailableto prove this. Becausethe othertwo southeastern

speciesof Nolina occurin longleafpinehabitats,they areprobablyadaptedto fire.
Nolinabrittoniana is easilypropagatedfrom seedandis availablein thetrade(Associationof Florida

NativeNurseries1995). It andothermembersof thegenushavepotentialasornamentals.
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Paronychiacharracea — paperywhitlow-wort, map 15, p. 107; drawing 10, p. 123

Therearetwo geographicallyisolatedsubspeciesof this smallherb: subsp.chartaceain central

Floridaandsubsp.minimaL. Andersonin the Floridapanhandle.Subspeciesminima wasdescribedby
Anderson(1991),severalyearsafterParonychiachartaceahadbeenlistedas a threatenedspecies.

Becausethe entire specieshadbeenlistedasthreatened,the newlydescribedsubspeciesPanhandle
subspeciessharesthe threatenedstatusof the Peninsulasubspecies,so its statusandconservationneeds

areaddressedin this recoveryplan. The Serviceanticipatestaking amuchmoresite-specificapproachto
the conservationof subspeciesminima in the future.

Paronychiachartaceasubsp.minima occupies“coarsesandsalongmarginsof karst lakes,oftenin
nearlypurestands.” Its knowndistribution:

• Bay County: River Lake,ShirtTail Lake,andWhite WesternLake.
• WashingtonCounty: CrystalLake, SandLake, Gully Lake, a smallpondadjacentto Gully Lake,

WhitewaterLakes, andBoatLake.
It is associatedwith Xyris Iongisepala,which is nearlyendemicto thesecounties,andoccursin close

proximity to the narrowly-distributedplantsHypericumlissophloeus,Xyris isoettfolia,andRhexia

salicifolia (Anderson1991). Theseendemicshavebeenunderconsiderationfor Federallisting andare

the subjectsof ongoingstatussurveys. Thesepondmarginsarebeingdevelopedfor homesites;in 1994,
onelandownerdrasticallyreshapedmuchof the shorelineof onesuchlake withoutobtaininga dredgeand
fill permit from the U.S. Army Corpsof Engineers.

Paronychiachartaceasubsp.chartaceais restrictedto scrubandman-madesandyhabitatssuchas
roadrights-of-wayandrecently-clearedhigh pineland. The rangeof Paronychiachartaceasubsp.

charraceais in the following counties:
• Lake: Knownat the CrookedLakesite nearLakeLouisaownedby theSouthwestFloridaWater

ManagementDistrict (N. Bissett,The Nativesnursery,Davenport,Fla., pers. comm. 1995). There
arealso old collections.

• Orange: It is protectedat LakesCainandMarshaParkin the southwestOrlandoarea.

• Polk andHighlands: It is ubiquitousin scrubon the LakeWales Ridgein bothcounties,and is
protectedin all of the biologicalpreserves.
On the LakeWalesRidge,Paronychiachartaceasubsp.chartaceacanbecomevery abundant,

carpetingthe ground in rosemaryscrubaftera fire. It is otherwiserestrictedto pathsor openingsin
scrub(A. Johnson,pers. comm. 1989,basedon observationsat Archbold). SusanWallace(Bok Tower

Gardens)observedthatthis plant behaves,both in the gardenandin thewild, as a short-livedperennial;
Mark Deyrup(Archbold Biological Station)hasstudiedthe pollinationbiology of thisplant. He found

thatthe plantsaredioecious(male andfemaleflowerson separateplants),andthattheyareannual.

Anderson(1991)notesthatsubsp.charuzceahasrepeatedlybeendescribedas annualin the scientific
literature,but that it is oftena short-livedperennial: “Many specimensexhibitdeadtopswith green,new

branchesdevelopedtowardthe baseof theplant.”
Becausethis plant thrivesin fire lanesandalongsandroads,it is the last of the smallendemicplants

of LakeWalesscrubto disappearfrom fire-protectedareas. It is probablyfar moreabundantin such

artificial habitatsthanit is in its naturalhabitat,whichapparentlyis rosemarybalds. ArchboldBiological
Stationhasnot monitoredthisplantbecauseit thrivesin fire lanesthat usuallydo not haveexoticplant



29

INTRODUCTION PRESENTSTATUS

problems. The statusof this speciescould be assessedby examiningit in manyfire lanesoveroneor two

years(Eric MengesandMark Deyrup,Archbold Biological Station,pers.comm. 1995).

Polygalalewtonii - Lewton’s polygala,map16, p. 108; drawingii, p. 124

This smallherbwasfirst collectednearFrostproof,Floridaby F. L. Lewton in 1894,andwas
promptly namedby J. K. Small (1898). Polygala lewronii occursmost frequentlyin habitatsintermediate

betweenhighpineandscrub(scrubbyhighpineland),as well as in bothhabitats(Christman1988c,
Wunderlinetal. 1981). Its distributionby county:

• Marion: Polygala lewtoniiwascollectedfrom OcalaNational Forest(MarionCounty) in firebreaks
nearJuniperSprings,1949. WalterJuddof theUniversity of Floridafoundit to be locally common
on HughesIsland,oneof theForest’s“islands” of longleafpine, in 1980. PaulKalisz foundthe
plant in a soil/vegetationplot for his doctoraldissertation(KaliszandStone1984). Carefulsurveys
for the plantbeganin 1991 (C. Greenberg,Univ. of Ha., pers.comm. 1992). It is now knownfrom
48 areasin the Forest,in anareathat extendsabout16 miles from northto southandsixmiles from
eastto west,from SaltSpringsIsland, southofcountyroad314, to onemile southof the Bombing
Range,thenjumping southfor anotherfive miles to StateRoad42, westofBig BassLakeat the
Forest’ssouthernboundary. The Kaliszsite,wheretheplanthasnot yetbeenrelocated,wasseven
miles northof theknownrange(J. L. Clutts, LakeGeorgeRangerDistrict, in hit. 1995).

• Lake: PolygalalewtoniiwascollectedoncenearEustis(James1957, citedin Wunderlinetal. 1981).
Collectedin scrubfour milesnorthof Astatulaand from at leastfive sitesin thehills betweenLake
ApopkaandClermont. Thesehills were oncecoveredwith high pinethat hadanumberof
endangeredplants, includingPrunusgeniculata(scrubplum), Nolinabrinoniana(scrubbeargrass)

(Wunderlinetal. 1981), andWareaarnplexzfolia(wide-leafmustardor claspingwarea)(Judd
1980a). Thesehabitatsarenearlygone.

• Osceola:Collectedat the county’snorthwestcorner,on a dryprairie aboveLakeDavenport,in 1974.
• Polk: Polygala lewronii occursin the LakeWalk-in-the-WaterandArbuckletractsof LakeWales

RidgeStateForest(C. Weekly,Division of Forestry,pers. comm. 1996),ArbuckleStatePreserve,

CatfishCreekStatePreserve(G. Babb,The NatureConservancy,in litt. 1991),The Nature
Conservancy’sTigerCreekPreserve(Wunderlinet al. 1981),atasite nearDavenportthatwas
partlybulldozedin 1991,and in the Poincianaresidentialdevelopment,which is mostly in Polk
County,on the borderwith Osceola(N. Bissett,in litt. 1991). Bok TowerGardenshasa few plants
on the slopeof theirhill (K. DeLaney,in litt. 1995).

• Highlands: CollectednearSebringin 1945 and1955, butnot seenagain(Wunderlinet al. 1981)until
recently,whenit wasfoundin abundancein turkey oakbarrens/scrubin the southernportion ofthe
CarterCreekarea,northeastofSebring(J. Fitzpatrick,Archbold Biological Station,pers.comm.
1992). It is apparentlyat HighlandsHammockStatePark. Ancientdunefieldson theeastsideof the

LakeWalesRidgein Polk andHighlandscountiesneedto besearched(K. DeLaney,pers.comm.
1995).
At HughesIsland in OcalaNationalForest,startingin the mid 1980’s,theburningregimewas

changedfrom winter the growingseason,abouteverythreeyears. A reportedlycool summerburn
coveredtheentire islandin 1988. At that time, wiregrasswasvery patchy,but its coveris increasing
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with continuedsummerburns. Polygala lewtonii hasbeenobservedat Stand5 on HughesIslandbefore
andduringplantingof longleafpine. The standwas burnedin winter of 1993-1994;planting was done in
FebruaryandMarch 1994. A prescribedfire on July23, 1995 burnedonly 45-50%of Stand5 due to
patchesof baresand. On August28, Polygalalewtoniiplantsnearwiregrassthathadcarriedthe fire
well were alreadyresprouting. OnSeptember20, theseplantswereproducingundergroundshootswith

cleistogamousflowers. Plantsoutsidethe fire areain ascrubplowline werebehavingsimilarly at the
sametime, so it is not clearwhetherthefire affectedtheplants’behavior;at leastthe fire did notprevent
the plantsfrom growing(J. L. Clutts, LakeGeorgeRangerDistrict, in litt. 1995).

Elsewherein OcalaNationalForest, 14 Polygalalewtoniiplantswere foundalonganold woodsroad
that wasaboutto be C-framedto providea fireline. The plantswereburnedin a March 1993wildfire
from a maturesandpine standthatborderedthe road. In late April, mostof thePolygala plantshad
resproutedand two were flowering. Whentheareawasresurveyedon September28, 1995, thePolygala

populationhadincreasedto about150 clumpsof plantsspreadover threetimestheareaoftheoriginal
population. Individualsthat werepartially excavatedhadcleistogamousflowers. Another groupof 75
plantswerelocatedabout50 yardsfrom the roadin thebumedstand(Boyle 1993,J. L. Clutts, Lake

GeorgeRangerDistrict, in lit. 1995).
ForestServicepersonnelarenot surewhetherfire outsideof theusuallatespring/earlysummer

flowering seasonof Polygala lewtonii stimulatesthis plantto flower chasmogamously.Theywonder
whetherthe expansionof wiregrasscoverwith summerfire will reducethe amountofbaresandpatches
thatprovidesuitablehabitatfor Polygala lewtonii. This couldhavehappenedon RiversideIsland, where
wiregrasshasbecomevery thick undera summerbum regime;an olderelementoccurrencerecordfor
the plant hasnot beenrelocated. Theywonderwhetherthepracticeof winterburningmay haveallowed
Polygala lewtonii to expandits distributionfrom scrubvegetationinto high pineland. Theywill setup
monitoringplots to addresssuchquestions(J. L. Clutts,LakeGeorgeRangerDistrict, in lit. 1995).

Polygonellabasiramia- a wireweed,map17, p. 109; drawing12, p. 125

The LakeWalesRidge is the centerof diversity for the genusPolygonella,whosespecieshave
remarkablydiversegrowth habitsrangingfrom tall andleafy to uprightandvirtually leafless(wireweeds)

to prostrate(Horton 1963). SusanWallace(Bok TowerGardens)hasobservedthat Polygonella

basiramiais a short-livedperennial(it was incorrectlyreportedto beannualby Lewis andCrawford
[1995]).

Polygonellabasiramiawas originally describedas avariety of Polygonellaciliata, which is

distributedon inland ridgesnorthof the rangeof Polygonellabasiraniia andalongtheGulf andAtlantic
coastsof the Floridapeninsula(NesomandBates1984). Lewis andCrawford (1995)reportthat P.
basiramiaandP. ciliata both originatedfrom Polygonellagracilis, aspeciesthat rangesfrom Louisiana
to SouthCarolina. Christman(1988c)reportsthatpopulationsintermediatebetweenP. basiramiaandP.

ciliata occur in scrubsnearLakePierceandLakeWeohyakapkain Polk County,that populationsof P.
ciliata occur in the samearea,and that specimensfrom a HighlandsCountysite havebeententatively
assignedto Polygonellaciliata. DeLaney(perscomm. 1989)cautionsthatin his experience,P.

basiramiais a very distinctive specieswhosehabitatdoesnotoverlapwith thatofP. ciliata, and thatP.
gracilis is easilymisidentifiedas P. ciliata duringits leaflessphase.
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Christman(1988c)found Polygonellabasiramiaat 123 scrubsires. Its distributionis:

• Polk County. Winter HavenRidge from Auburndalesouth;commonin scrubson the BombingRange
Ridgeon Avon ParkAir ForceRange(Christman1988c); LakeWalesRidgefrom CatfishCreek
(about5 miles eastof the town of LakeWales)southward. Protectedat CatfishCreek,Lake
Arbuckle State Preserve,andSaddleBlanketLakes. Presentat theFlaming Arrow sitewhere
acquisitionlconservationwith theLakeWalesRidgeNationalWildlife Refugeis possible. Also Polk
#52 (this is Christman’sidentifying numberfor the site),andSunRay. It shouldbesearchedfor at
the LakeWalk-in-the-Watertract ofLakeWalesRidgeState Forest.

• HighlandsCounty. LakeWalesRidgesouthto Venus(southtip of Ridge). ProtectedatHighlands
HammockStatePark,FlamingoVillas, PlacidLakes,ArchboldBiological Station,LakeApthorpe,
andthewestside of LakeJunein Winter (purchasedfor a statepark). It is presentat acquisition
sitesincludingHolmesAvenue(East),Avon ParkLakes, CarterCreek,andEagleLake.
Polygonellabasiramia is aplantof sandygapsin the shrubmatrix, associatedwith lichensandherbs

suchasHypericumcumulicola. Becausegapsbetweenshrubsaremorepersistentin rosemaryscrubthan
amongoaks(IlawkesandMenges1995; MengesandHawkes,submitted),P. basiramia is, or was,

largely a plantof rosemaryscrub. It hasspreadinto sandyfirelanesthatprovidesimilar habitat. Open

space(i.e.,baresand)was found (by HawkesandMenges1995)to be agoodindicator of P. basirarma
density,with greateramountsof openspaceat a site associatedwith higherplantdensities. In rosemary

scrubsites atArchbold BiologicalStation,densityof P. basiramiarangedfrom nil to 0.085 plantsper
in

2. Along firelaneswith opensand,densitieswereanorderof magnitudehigher,with ameanof 8.1

plantsperm2 (HawkesandMenges1995). Comparedto otherherbsof sandygaps,P. -basiramia

persistsin smallergapsandoftenoccupiessmall, ephemeralgapsof scrubbyflatwoodsthatborder
rosemaryscrub(Hawkes,pers.obs.). As gapsbeginto closetheremaybeamicrosuccessionof

dominantherbs,from Eryngiumcuneifoliumto Hypericwncumulicolato P. basiramia(Quintana-
Ascencio,unpublisheddata). Polygonellabasirarmais killed by fire, andthe speciesreoccupiesburned
areasfrom seed(MengesandKohfeldr 1995).

Polygonellabasiramiais gynodioecious,with individual plantsproducingeitherpistillate(female)
flowersor perfect(both sexes)flowers. The ratio of femaleto perfectplantsis 1:1 atArchbold
Biological Station(HawkesandMenges1995). Pollinatorsof P. basiramiaincludesmallhalictid bees,
Perditapolygonellae(abeespecificto the genusPolygonella),Eumenidaewasps,andpotentially
Glabellula spp. (Bombyliidae)(MarkDeyrup,ArchboldBiological Station,pers.comm. 1995). Seed
productionby femaleplantsgreatly exceedsthatof perfectplants,with meannumberof seedsper stemof
217.8for femalesbut only 32.1 for perfectplants. Polygonellabasiramiais anobligateseeder;because

the seedsarenot specializedfor long-distancedispersal,most recruitmentof new plants afterafire is
probably from theseedbank. Polygonellabasiramiaseedlingsrequireaboutthreeyearsto matureand
set seed,sopopulationswould probablynot recoverif fires occurat morefrequentintervals(Hawkesand

Menges1995).
Densityandseedproductionof Polygonellabasiramia,in relationto opensandandtime-since-fire

was studiedby HawkesandMenges(1995). Theirmultivariateanalysisshowedthat Polygonella

basiramiadensityandtime-since-firewerenot related,so it appearsthatP. basiramiacanpersist
indefinitely without fire in thelong-lastingsandyareasof rosemarybalds. Density andseedproduction

of Polygonellabasiramiaboth increasedwith theareaof opensand. Largeareasof opensandhave
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especiallydensepopulationsof theplant, andseedproductionis greateron high-densitythan low-density
sites. They suggestthat Polygonellabasiramiaplantsaresensitiveto competitionfrom shrubs,andonly

slightly sensitiveto competitionfrom eachother. The lack of interspecificcompetitionprobablyis dueto

Polygonellabasiranuaplantshavingshallowrootsystemsbearingtheir leavesat groundlevel. Dense
Polygonellapopulationsmayalsobe especiallyattractiveto pollinatorsthatmayalsoaccountfor the high
seedproduction.

Polygonellamyriophylla— sandlace,map 18, p. 110;drawing 13, p. 126

The commonname,“sandlace,”comesfrom Christman(1988c);othernamesareSmall’sjointweed
(FloridaNaturalAreasInventory)becauseit wasnamedby JohnKunkel Small (1924)or woody

wireweed(Wunderlin 1982). As G. L. Websternotedon aherbariumspecimen,this sprawlingshrubhas
the habit of apopular landscapingplant,creepingjuniper,Juniperushorizontalis(cited in Wunderlinet

al. 1980c), albeitwith clustersof whiteor creamflowers(R. Yahr, in litt. 1995). Becauseit is oneof the
mostdistinctiveandeasily-recognizedplantsof the Floridascrub,informationon its distributionand
abundanceis particularlycompleteandaccurate. Polygonellamyriophyllaoccurswithin scrubsthat

coveredabout25,000acreswheninventoriedby Christman(1988c).

The distributionof Polygonellamyriophylla is:
• WesternOrangeCounty.at threesiteswhereit occurswith the endangeredscrublupineLupinus

aridorum(Wunderlin1984a). The sites arenearVineland,an intenselydevelopedportionof the
Orlandometroareawith themeparksandresorts.

• OsceolaCounty,onesite nearInterstate4.
• Polk County: on the LakeWalesRidge fromthe Davenport-Poincianaareain Polk, southto the

Highlandscountyline. It was foundwell west of the LakeWalesridgejustSEof Bartow. This area

is now mostlydeveloped(K. DeLaney,in lit. 1995). It is protectedat SaddleBlanketLakes and
CatfishCreek.

• HighlandsCounty on the LakeWalesRidgesouthto Archbold BiologicalStation. Archboldhasvery

few plants,but it is moreabundant,andprotected,at LakeApthorpe,FlamingoVillas, and(pending

acquisition)Gould Road. It is presentat HenscratchlJackCreek(EugeneKelly, SouthwestFlorida
WaterManagementDistrict, in lit. 1995). Largepopulationsexistat CarterCreek, wherethe state

is attemptinglandacquisition.
A reportof Polygonellamyriophylla from Lake Countywas basedon a misidentification(Wunderlin

et al. 1980c,Christman1988c,citing apers. comm.by B. Hansen,Univ. of SouthFlorida). Kral’s
(1983)distributionmapplacesthisplant in DeSotoCounty, basedon a specimencollectedby J. K. Small
andJ. B. DeWinlderin 1919, beforeHighlandsCountywas createdin 1921 (the specimenis cited in

Wunderlinet al. 1980c).

A doctoraldissertationon this speciesby J. Weidenheimerfocuseson chemicalvariationwith
emphasison allelopathy. DonRichardsonconsidersthis speciesallelopathic. It maybecomeestablished

in barespotsin scrubcreated(andnearlysterilized)by intenseheatfrom burning sandpines. It is not
knownwhetherregularfires areneededto maintainbarehabitatfor this species,norhasits recruitment

or mortalitybeenstudied.
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Prunusgeniculata— scrubplum, map19, p. 111

This shrubwith zigzagbranchescannotbe mistakenfor anyof Florida’sothernativeplums. It is
found in bothscrubandhigh pineland. It shouldprobablybe soughtin ecotonesor scrubbyhigh

pineland. The distributionof Prunusgeniculata(Johnson1981, Stout1982)is:
• OrangeCounty: Apopka-VinelandRoadarea,southwestpartof the county(TheNatureConservancy,

1990). Sitesin this areawerebeingdestroyedrapidly, sothespeciesmight beextirpated.
• OsceolaCounty: Reportedfrom thenorthwestcornerof the county.
• LakeCounty: LakeWalesRidgewest of LakeApopka;the LakeCountyWaterAuthority ownsone

site (RaceandOrzell 1995). Prunusgeniculataoccurredin high pineland,alongwith Chionanthus
pygmaeusandthe endangeredWareaamplexifolia from LakeApopkato LakeEustis(Harper 1911,
Kral 1983). Harpersawthe areashortlybeforenearlyall the nativevegetationwas convertedto

citmsgroves,which in turnwereabandonedafter freezesin the 1980’s.
• Polk County: Protectedat the ArbuckleandLakeWalk-in-the-Watertractsof LakeWalesRidgeState

Forest,in the PineRidgeNaturePreserveof Bok TowerGardensnearLakeWales(JonathanShaw,

Bok TowerGardens,pers.comm. 1986),Caffish Creek, TigerCreek,andpossiblyat Saddle

BlanketLakes (Doria Gordonof The NatureConservancydoubtsthat it is confirmedatthis site).
BabsonParkAudubonNatureParkhasafew plants.

• HighlandsCounty: Locally easyto find andprotectedat PlacidLakes(only afew plants)andat Lake

Junein Winter. Soonto beprotectedat Gould Road. Presentattwo separatesitesatArchbold

Biological Station(R. Yahr, in lit. 1995).
Scrubplumpersistsin roadcutsandfire lanes,indicating tolerancefor disturbanceor the

germinationof its seedson disturbedsites. NancyBissett(TheNativesnursery,Davenport,Fla., pers.

comm. 1995)hasgerminatedseedanddoubtsthatthis speciesmaintainsa seedbank. No onehas

observeda seedlingin thewild (M. Deyrup,ArchboldBiological Station,pers.comm. 1995). No data
areavailableto confirm thattheseshrubsare long-lived. The largestknownpopulationsmayhaveonly
about 100 stems,so the conservationof this speciesmayrequireinvestigationof its populationbiology.

Wareacarteri — Carter’smustard,map20, p. 112; drawing 14, p. 127

This annualmaintainsseedbanksin the soil (N. Bissett,pers. comm.,citedby Christman1988c). It

occursin dry oaksiteswhereotherscrubendemicsarescarce(K. DeLaney,pers. comm. 1989)andat
the ecotonebetweenscrubandhighpinelandwith Eriogonumiongifoliumvar. gnaphal~foliumandPrunus
geniculata(K. DeLaney,in lit. 1995). The distributionof Wareacarteri:

• Dade County: Wareacarteri formerly occurredin pinerocklandvegetationandsandpinescrubin
what is nowMiami, whereat leasta dozenherbariumspecimenswerecollectedfrom 1878 to 1934

(Nauman1980). It hasnot beenseensincethen,despiteintensivebiological inventories.
• BrevardCounty: a specimenfrom BrevardCounty(Kral 1983)was confirmedby aspecimencollected

at the SpessardHolland RecreationArea in MelboumeBeach,whereit was found in scrubwith

Floridascrubjays(M. Hames,Melbourne,Fla., pers.comm. 1988. TheHamesspecimen,
collectedafterthe plant hadshedits seeds,is at the University of Floridaherbarium).
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• Polk County: The largestandhealthiestmetapopulationon protectedlandis atThe Nature
ConservancysTiger CreekPreserve(E. Menges,ArchboldBiological Station,in lit. 1995). It is
presentat severallocationsin the LakeWalk-in-the-Water(C. Weekly,Division of Forestry,pers.

comm. 1996)andLakeArbuckle (K. DeLaney,pers. comm. 1989) tractsofLakeWalesRidgeState
Forest,and it is presentat possibleacquisitionareasat SnellCreekandHorse/ReedyCreek.

• HighlandsCounty: Wareacarteriwasknownfor someyearsonly from ArchboldBiological Station,
wherepopulationshavebeenobservednearLakeAnnie, in Section30, andnearStation
headquarters.It is not in evidenceduring someyears(for example,1987-88). It is presentin the
adjacentState-ownedPlacid Lakestract (E. Menges,pers.comm. 1989;manuscriptspecieslist for
PlacidLakestractpreparedby Archbold Biological Station, 1989).
Warea carteri hasbeenseenat a few othersiteson theRidgeby StevenChristman(Florida Museum

of NaturalHistory, pers. comm. 1988)andNancyBissett. They aresurethepresentdistributional

recordsareincomplete. The annualhabitof Wareacarteri, its widely separatedknown localities,and its
tendencyto flower only after fire makesappraisalof its statusorplanningits conservationmoredifficult
thanis thecasefor perennialherbsorshrubs.

Eric Mengesis studyingthedemographyof Wareacarteri at Archbold,Tiger CreekPreserve,and
the LakePlacid Scrub. Dozensof local patchesareknown from Archbold andTigerCreek,althoughnot
all patcheshaveabovegroundplantsin any givenyear. At both ArchboldandTigerCreek,manyWarea

populationshavebehavedfairly predictablyin responseto fire. Populationseitherappearorboomthe
yearfollowing fire (11 of 16 instancesof populationdoublingat TigerCreekoccurredtheyearaftera
fire). Populationcrashesoccurin thesecondyear(18 of 26 populationsat TigerCreeklost >50%two
yearspost fire) (Mengeset al. 1994; MengesandGordon1996). Populationsin sitesthathave
experiencedprolongedfire suppressionusuallypersistonly in very low above-grounddensities.

Fire-relatedcuessuchasheatdo not stimulategermination,butgerminationdoesrequirelight and
seedsmayremaindormantfor morethan2 years(E. MengesandN. Kohfeldt, unpublisheddata).
Breedingsystemexperimentshavedemonstratedthat Wareacarteri is autogamousandself-compatible
but thatpollinatorsmaystill limit fruit andseedproduction(MargaretEvanset al. in prep.). Because

abovegroundpopulationsfluctuatewildly, autogamyhelpsensurefecundityandmaybe a key life history

trait (E. Menges,in lit. 1995).
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Ziziphuscelata - Floridaziziphus,Garrett’sziziphus,or a lotebush,map.21, p. 113

Oneof the rarestshrubsin North America,Ziziphuscelatawasfirst collectedin 1948 on sanddunes
in or nearSebring,but it hasnot beenfound theresince. The Sebringspecimenwentunidentifieduntil

JuddandHall (1984) found that it representedanundescribedspecieswhosenearestrelativesarein the

SouthwestandMexico. In 1987, Kris DeLaneyrediscoveredZiziphuscelata in the wild. He and
TammeraRaceof Bok TowerGardensareresponsiblefor theinformationon its distribution:

• Polk County: DeLaneyfound severalplantsat asite thathassincebeenaddedto the Arbuckletract of
LakeWalesRidgeStateForest. Another DeLaneysite is in an improvedpasturewestof the Lake
Arbucklearea,consistingof onelargeclumpor clusterof plants(K. DeLaney,in lit. 1995).

TammeraRace(in lit. 1995)found 2 sitesin Polk County, onenorthof Bok TowerGardensin high
pineland,the secondnearLakeWalesin animprovedpasturesouthof Hwy. 60. This site is
sloping, with scatteredlongleafpine,turkey oak,andLupinusdiffusus.

• HighlandsCounty: A largenumberof plantsarein “partially improvedpastureon a formerscrubsite”

nearlya mile long southeastof Avon Park (K. DeLaney,in lit. 1995).
Ziziphusplantsin pasturesaremowedoccasionally. TheDeLaneysitesare,or were,dominatedby

oaksincludingturkey oak(Quercuslaevis)andbluejackoak(Quercusincana) that indicateatransition
from scrubto highpinelandvegetation. The HighlandsCountypopulationseemsvigorous,perhaps

becauseof havingbeendisturbed. The Polk Countypopulation,on anundisturbed,unburnedsite,

appearsto be declining. DeLaneyobservedonly onematurefruit in the wild. The low seedset raised
the possibility thattheplantsmayform largeclonesby spreadingfrom undergroundstemsor root
sprouts,andthateachclonemight be self-incompatible(DeLaneyet al. 1989). In February1995,

TammeraRaceof Bok TowerGardensreporteda newwild populationon privatelandnearLakeWales.
About a dozenZiziphusplants arein a remnantof highpineland,with longleafpine, bluejackoak, anda
carpetof wiregrass. Theplantsfruited vigorously in 1995. CultivatedspecimensatBok TowerGarden
producefruit abundantly.Becausethe speciesis easilypropagated,it appearsfeasibleto establishnew

populationsat LakeArbuckle andperhapsothersites. The distributionmapshowswhat maybethis
plant’spotentialrange,from LakeWalesto Sebring.

At the two relativelyundisturbedsites,Ziziphuscelata is threatenedby habitatalterationand,

probably,by changesin the fire regime. The LakeWalessite, with Ziziphusgrowingamongwiregrass,

indicatesthatZiziphusmaybe ahigh pinelandspeciesadaptedto frequentfires, andwhoseabove-ground
stemsmaybecomesenescentaftermanyyearsor in thepresenceof too manyothercompetingshrubs(a

healthy-lookingplantover 6 feettall, nearLakeWales,showsthattheseslow-growingshrubscan

achievea respectablesize in nature). The LakeWales site is, at present,agrassyopeningsurroundedby
laurel cherries,evergreenoaks,camphortrees,andevenbamboo. Lantanais present,andacamphor

treeis growing rapidly in themidst of aclusterof ziziphus. The site canpresumablybe restoredif the
landownersare interested,but the costof restorationwill probablybe high, andconductingaprescribed

fire seemsoutof thequestionunlessmanylargetreesareremoved. Ecologistsworkingwith ziziphus
shouldreviewthe literatureon the fire ecologyof southwesternshrublandsinhabitedby Ziziphusparryi
andothercloserelatives.



36

BACKGROUND TABLE 2: ThE SPECIES

Table 2. Descriptionsandgeographicrangesof the species.

NAME & FAMILY DESCRIPTION
DISTRIBUTION

[(by county)

Bonamia grand/flora
Florida bonamia

morning glory
family
(Convolvulaceae)

Perennial vine with taproot and underground stems with
(usually) prostrate aboveground stems about 1 m 13 ftl
long (up to 3 m or longer). Leaves are leathery, oval or
ovate, upright or spreading. Funnel-shaped flower up to
1 0 cm 14 in] long, 10 cm across; pale but vivid blue.

Highlands,
Polk. Osceola,
Orange, Volu
sia, Marion,
Lake, Hardee,
Charlotte
(p. 14).

Chionanthus pvgmaeus
pygmy fringe tree

olive family
(Oleaceae)

Deciduous shrub with simple, opposite leaves. White
flowers with 4 narrow corolla lobes, each 1 cm [0.4 in]
long, in showy panicles. Flowering in March. Fruit a
fleshy purple drupe, 2.0-2.5 cm [0.8-1 in] long. Similar
to the widespread Chionanthus virginicus, which has
longer corolla lobes and smaller fruits.

Highlands,
Polk, Lake,
Manatee,
possibly
Hillsborough
(p. 15).

Cladonia perforata
Florida perforate
cladonia

reindeer moss”
family

(Cladoniaceae)

A ground-dwelling lichen. The branches of Cladonia are
different from those of other lichens and are called
“podetia¶ Several podetial characters of C. perforata
differ from those of other Cladonia, including color, shape,
and texture. It has rather wide (up to 6 mm), pale,
yellowish gray-green podetia, punctuated where the br-
anches meet by perforations 1-1.5 mm wide. This is the
only Cladonia in Florida with perforations at every branch.
The podetia have a complex branching pattern, with
roughly equal forking branches near the tips. Below,
there are unequal branches with the smaller branch of a
pair forking to one side (Evans 1952). Individual podetia
are usually 4-6cm long, although some are as long as 8
cm and several cm tall. The oidest parts of the podetia
degenerate, so there is no means of determining ages.

No studies have been conducted of growth rates in C.
perforata, but in boreal climates, growth studies of C/ado-
n/a species suggest that one branching occurs each year
(Thomson 1 967); however, in tropical areas, more than
one branching per year may be possible. C. perforata
may reproduce only by vegetative fragmentation; no
spore-producing organs have been observed (Thomson
1967), and the lack of sporing structures (such as red tips
on the podetia) helps identify this species.

Highlands,
Okaloosa,
Martin,
Palm Beach,
Polk, Manatee
(p. 16).

Clitoria fragrans
pigeon wings

pea family
(Fabaceae/
Leguminosae)

Erect perennial herb, 15-50 cm [6-20 inchesl tall, with
one or a few stems growing from a thick horizontal root.
The stems are wiry (1-2 mm [0.04-0.08 in] thick) and
somewhat zigzag. The leaves have 3 leaflets. The flow-
ers are inverted so that the anthers and stigma touch the
backs of visiting insects (the only other legume genus
with inverted flowers is Centrosema, with two species in
central Floridaj. The corolla is arranged like a typical pea
(5 petals, 2 fused into a single keel, 2 wings, and a
banner, or standard. The banner is large, 4-5 cm
[1.5-2 ml long, colored lilac.

Highlands and
Polk, including
Avon Park Air
Force Range.
Osceola.
Collected in
Lake in 1910
(p. 18).
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NNAME & FAMILY I DISTRIBUTIONDESCRI PTION j_(by county)
This “profusely branched mint-smelling shrub to about 1 Saddle Blanketmeter [3ftl talliKral 1983) has short, narrow leaves and Lakes andlavender flowers about Yz inch long that are bilaterally Carter Creek insymmetric (with upper and lower lips). It is similar to Highlands andConrad/na canescens, but C. brevifolia has (as its name Polk. Closestimplies) shorter leaves: the larger leaves on well-devel- relatives areoped flowering branches are 6.0-8.2 mm [roughlyY~ inch] Conradinalong, mostly shorter than the internodes, versus 7.0-20 glabra (Libertymm long, mostly longer than the internodes for C. cane- Co., Fla.scens. Conrad/na brevifolia also tends to have more panhandle) andflowers per axil than C. canescens: 1 to 6 per axil versus C. canescens1 to 3. Gray (1965) showed that C. brevifolia, like C. (Fla. panhandleglabra, is morphologically not strongly differentiated from, and adiacentand is less variable than, C. canescens. Kral and Ala. and Miss.McCartney (1991) upheld C. brevifolia as a distinct (p. 19).species.

Conradina brevifolia
Short-leaved rosemary

mint family
(Lamiaceae/
Labiatae)

Crotalaria avonensis
Avon Park harebells

pea family
(Fabaceae/
Leguminosae)

Perennial herb. A tap root produces flowering stems that Saddle Blanket
grow above the surface for 2 inches or slightly more, and Lakes and
terminate in flowering racemes. The leaves are mostly Carter Creek
8-19 mm [0.3-0.8 in] long, coated with white or areas,
yellowish-white hairs. The general appearance of the Highlands and
plant is of clusters of fuzzy grayish leaves hugging the Polk
ground. The flower, shaped like a typical pea flower, has (p. 20).
a yellow corolla 8-9 mm [0.3-0.4 in] long. The seed pods
are inflated, 14-25 mm [0.56-1 .0 in] long. The pods can
be nearly as long as the upright stems that hold them in
place. Flowering begins in mid-March and continues
profusely until June. After flowering, the plants enter a
vegetative phase, forming clusters of stems that give a
clumped or rosette appearance. The plants are dormant
from late fall or early winter until March.

Eriogonum longifolium
var. gnaphal/folium
Scrub buckwheat

buckwheat family
(Polygonaceae)

Perennial herb; taproot and a basal rosette of leaves that Marion (includ
are 6-8 inches long, narrow, and white-wooly on the ing Ocala
underside. Each plant usually has from 0 to 3 flowering National For-
stems, but upwards of 10 in vigorous specimens, espe- est), perhaps n.
cially post-fire. Stem leaves are smaller than rosette Sumter, Lake
leaves. The stem terminates in a panicle, with each (near Clermont,
branch of the panicle ending in a cup-shaped involucre formerly near
that holds a cluster of 1 5-20 small flowers, with each Eustis),
flower hanging on its stalk down below the involucre. Orange, n.w.
The involucre and flowers are silvery, silky-pubescent. Osceola, Polk,
There is only other species of Er/ogonum in Florida. and Highlands

(p. 21).

Eryngium cuneifolium
a snakeroot

carrot family
lUmbelliferae/
Apiaceae)

Perennial herb; long taproot; basal rosette of wedge-sha- southern Lake
ped, thick but not succulent leaves. Flowering stems up Wales Ridge,
to 0.5 m (1 ~,4ft) tall. Small flowers with white petals, Highlands;
filaments, styles and stigmas but powdery blue anthers range is only
lorm smaml heads, with bristly bracts. Flowering is from about 24 miles
August-October (other Eryng/um species, including E. long (p. 22).
aromaticum and E. baldwin/i have blue flowers).
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Hypericum cumuilcola
Highlands scrub
hypericum

St. Johns wort fami-
ly (Hypericaceae) or
Clusiaceae/Guttiferae

Herb with a flexible life span; individuals may reach full
size in as little as 1 year and live several years. Root is
woody, not a taproot. Plants bearing flowers are 20-70
cm [8-28 in] tall. Stems are shorter in winter and spring
before reproductive stalks are differentiated. Stems are
slender, branched, upright, with 1-17 stems per plant and
a mean of 3 per plant (based on n 1000 plants mea
sured at Archbold). Leaves are opposite, simple, small
and needle-like. Flowers are arranged in cymes at the
tops of stems. The calyx consists of 5 distinct sepals
(mean sepal length 3.0 mm). The corolla consists of 5
bright yellow petals (mean length 6.6 ±0.2 mm, n = 14
flowers). The petals are asymmetrical and borne at an
angle, so that the flower looks much like a small window
fan. Stamens are numerous (27 ±3 per flower, n
13). rhe gynoecium has 3 (sometimes 4) locules, and
the ovary is superior. There are numerous (22 ±5, n =
13) ovules. The style has 3 (sometimes 4) white lobes,
and the fruits are small capsules 16.0 ±1 .0 mm fruit
length), red when immature and dark purple when they
open. Mature seeds (19 ±4 per fruit, n = 60) are 0.5
mm long and dark brown. Flowering from March to Dec.

Lake Wales
Ridge,
Highlands and
southern Polk
(p. 231.

Liatris oh//ngerae
scrub blazing star

aster family
(Compositae/
Asteraceae)

Perennial herb with a corm-like thickened, cylindric root.
Stems are erect, usually unbranched, up to 1 m [3 ft] tall.
Leaves narrow, only 1-2.5 mm wide, mostly 3-8 cm
(1-3 in) long. Flower heads are well separated on the
stem, up to 2 cm [0.8 in] broad, with disc flowers only;
bright purplish pink. Flowering July-Oct. The flower
heads are broad and the leaves narrow compared to the 8
other L/atr/s species in central Florida.

Highlands, Polk
(p. 24).

Lupinus aridorum
scrub lupine

pea family
(Leguminosae/

Fabaceae)

Short-lived perennial herb. Forms large clumps. Stems
up to 1 m [3 ft] tall. Leaves are simple, silvery, without
stipules. Pink pea-like flowers are 11-14 mm [about Ya
in] long, borne in racemes, flowering in late March-April.
Lup/nus diffusus, with sky blue flowers, is much more
abundant in central Florida.

northern Polk,
western
Orange
(p. 25).

Nolina brittoniana
scrub beargrass

agave family
(Agavaceae)

Perennial herb with thick underground rhizomes (stems).
The long-lived, slender, arching leaves are 1-2 m [3-6 ft]
long, 6-13 mm [0.2-0.5 in] wide, forming a rosette. The
flowering stem grows at least 2 m (6 ftl high in April.
The branches of its panicle are covered with many small
white six-parted flowers. Plants are subdioecious (i.e.
male and female flowers on separate plants). The plant is
conspicuous when in flower. The fruits are triangular in
cross section and are symmetrical. No//na atopocarpa, a
species of dry flatwoods, may occur in the vicinity of
No//na br/tton/ana; this species has shorter leaves and
asymmetric_fruits.

Highlands,
Polk, (probably
northwest
corner of
Osceola),
Orange, and
northern Lake
County.
Reported once
from Hernando
County (p. 26).
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NNAME & FAMILY DESCRIPTION
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Paronychia chartacea
papery whitlow-wort

pink family
(Caryophyllaceae)

Short-lived dioecious herb. The Panhandle subspecies is
strictly annual, the peninsular subspecies may behave as
a short-lived perennial. Forming small mats with numer-
ous bright yellowish-green forking branches and tiny,
opposite leaves. Numerous small cream-colored to green-
ish flowers. Flowering and fruiting in late
summer/fall. This species may be mistaken for Paronych-
/8 amer/cana.

ssp. chartacea:
Highlands,
Polk,
Osceola,
Orange, Lake;

ssp. minima:
Bay,
Washington

Ip. 28)

Polvga/a lewton//
Lewton’s polygala

milkwort family
(Polygalaceae)

Perennial herb with one to several annual stems, which
are spreading, upward-curving, or erect, and often
branched. The small, sessile leaves overlap along the
stem like shingles. The visible flowers are in erect, loose-
ly flowered racemes up to 5 cm [2 in] long. They are
bright pink or purplish-red, and are about 3.5 mm [0.14
ml long. Two of the 5 sepals are enlarged and wing-like;
between them, the largest of the three petals forms a keel
that ends in a tuft of finger-like projections. The plant
also produces small, non-sexual Icleistogamous) flowers.
This species is closely related to the widespread Polvga/a
polygama, which forms larger clumps and has a longer
root, narrower leaves, and differently-shaped wing sepals.

Highlands,
Polk, Osceola,
Lake, and
Marion
Counties
(including
Ocala National
Forest)
(p. 29).

Polygonella basiramia
a wireweed

buckwheat family
(Polygonaceae)

Short-lived perennial herb that branches at ground level.
7 to 30 erect stems up to 0.8 m [nearly 3 ft] tall. Leaves
are hairlike, 2 cm [0.8 in] long, and have the sheathing
stipules (ocreae) typical of the family; the ocreae are
ciliated. Stems and leaves range in color from red to dark
green. Red coloration is associated with individuals more
exposed to sunlight and with older vegetative parts
(although even seedlings are often red). As the stems
elongate, plants develop 1 to 46 slender, spike-like pani
des as tall as 0.8 m [3 ft]. Plants are gynodioecious.
Individual flowers are small, white to slightly pink with 5
sepals and no petals. Flowering begins in September and
achenes are produced in late November and early Decem
ber. Because flowering begins at the top of each panicle
and moves down the plant, both flowers and achenes will
be present in mid-autumn. Most achenes fall by mid-
January. This species is similar to Palygonella ciliata,
which has only one main stem at ground level and bran
ches only 10-50 cm above ground. Both species have
anthers with basally dilated filaments with an additional
basal, bilateral flange. In P. bas/ramia, the short, interwo
yen trichomes of the flange on each filament surround the
ovary in an undefined mass. In P. c/Iiata, the flanges are
sharply defined and appear as flat sheets of tissue.

Highlands, Polk
(p. 30).
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Polygone/la myr/ophylla
sandlace

buckwheat family
(Polygonaceae)

Sprawling shrub that looks roughly like a creeping juniper.
The shrub’s many branches zigzag along the ground and
root at the nodes, forming low mats. The lower parts of
the creeping branches have bark that cracks and partly
separates in long, flat, interlacing strips. The short lateral
branches end in flowering racemes. Polygone/la
myr/ophy/la has the sheathing leaf stipules (ocreae and
ocreolae) typical of the jointweed family. The leaves are
needle-like, 0.3-10 mm [0.1-0.4 in] long. The small
flowers have white petal-like sepals up to 3.4 mm [0.1 in]
long.

Lake Wales
Ridge in
Highlands,
Polk; Osceola,
western
Orange
(p. 32).

Prunus geniculata
scrub plum

rose family
(Rosaceae)

Deciduous shrub with toothed leaves. Heavily branched.
Branches are zigzag (unlike any other plum in Florida) and
thorny. Flowers with 5 white petals, 11-13 mm (up to
about 0.5 inch) across when open late winter, early
spring. Fruit a dull reddish, bitter plum up to 2.5 cm
[1 in] long, ripe in April. This is one of several scrub
plants with zigzag stems, the others being Bumelia
lacuum, X/men/a amer/cana, Z/z,phus ce/ata, and a local
variant of Crataegus (lava.

Highlands,
Polk, western
Orange; high
pinelands,
southern Lake.
(p. 33).

Warea carteri
Carter’s mustard

mustard family
Cruciferae/
Brassicaceae)

Annual herb with a single main stem, usually branched
near the top. Smaller plants may be unbranched. Up to
1 m tall, with simple, alternate leaves up to 1 cm [0.5 in]
long. Stem is topped by a tight raceme of white, 4-pet-
ailed flowers. Slender seed pods are 4-6 cm [1.5-2.5 in]
long.

Highlands,
Polk; barrier
island in
Brevard;
formerly rock
pinelands in
Dade (p. 33).

Ziziphus ce/ata
Florida ziziphus

buckthorn family
(Rhamnaceae)

Shrub up to 2 m [6 ft] tall, usually shorter. Stems always
occur in groups, evidently connected by underground
stems or roots, but the species may reproduce by seed.
Branches are zigzag and bear short, spiny branchlets.
Leaves are entire, deciduous, dark, glossy green, 4.5-21
mm [0.2-0.8 in] long. Fruit is a yellowish drupe. Best
time to search for this shrub is while flowering in the
winter, December-February; the distinctive fragrance
carries well.

Highlands, Polk
(only 4 popula
tions known).
Historic range
possibly from
Sebring to
north of Lake
Wales
(p. 35).

References for Table 2. Bonamia: Ward 1979, Wunderlin et al. 1 980a. Chionanthus: Elfers 1989,
Hardin 1974, Langdon 1 984, Wunderlin et al. 1 980e. Cladon/a: Yahr 1995, Evans 1982, Hale 1983
(illustration). Clitoria: Fanz 1977, 1979. Conrad/na: Gray 1965, Kral 1983, KraI and McCartney 1991.
Crota/aria: DeLaney and Wunderlin 1989. Er/ogonum: Rickett 1967 (illus.). Eryng/um: Bell 1963, Kral
1 983, Wunderlin 1 980f, M. Evans and R. Yahr, Archbold Biol. Station, in litt. 1995. Hyper/cum: Judd
1980, Kral 1983, comments by P. Quintana-Ascencio and M. Evans, Archbold Biological Station, 1995.
Liatris: Kral 1 983, Wunderlin et al. 1 980g, Cronquist 1980. Lupinus: Beckner 1 982, Isely 1986,
Wunderlin 1 984b. No//na: Wunderlin et al. 1 980b. Paronychia: Anderson 1991, K. DeLaney, pers.
comm. 1995, R. Yahr, Archbold, in lit. 1995. Polygala: Blake 1924, Wunderlin et al. 1981, R. Yahr,
Archbold, in litt. 1 995. Polygone/la bas/ramia: Kral 1 9B3, Nesom and Bates 1984, Wunderlin et al.
1 980h. Polygonella myriophylla: Kral 1983, Wunderlin et al. 1 980c. Prunus: Kral 1983, Judd and Hall
1984, N. Bissett, pers. comm. 1995. Warea: Nauman 1980, M. Evans, Archbold, in litt. 1995.
Ziziphus: DeLaney et al. 1989, Judd and Hall 1984, T. Race, Bok Tower Gardens, in lit. 1995.
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The principal causeof declineof centralFlorida’suplandvegetationandits plantsis conversionof

highpinelandandscrubfor agriculturalpurposes(principally citrusgroves),andfor commercial,
residential,andrecreationalpurposes.PeroniandAbrahamson(1985)usedaerialphotographyto

determinethat in HighlandsCounty,64.2 percentof thexeric vegetation(scrub,scrubbyflatwoods,and
southernridgesandhills[highpinelandi)presentbeforesettlementwasdestroyedby 1981. An additional
10.3 percentof thexeric vegetationwasmoderatelydisturbed,primarily by building roadsto create
housingsubdivisions. This left about24,000acres. The situationappearedsimilar in Polk County.
Christman(1988c) prepareda statisticallyvalid estimateof habitatlossby examininga 10 percent
randomsampleofall land sectionscontainingscrubon the LakeWales,LakeHenryandWinter Haven
Ridges. Present-dayscrubwas mappedusingaerialphotographytakenNovember1984 to January1987,
supplementedby morerecentsite visit data, whereavailable. His results:

• Original areaof scrub: 76,600acres(0.95confidenceinterval: ±13,400acres)

• Presentareaof scrub: 27,500acres(0.95confidenceinterval: ±10,500acres)
Christman’sreportalsoestimatesthe acreageof eachtractof scrubvegetationknownto be inhabitedby

endangeredplants. Becauseno speciesinhabitsanentiretract, Christman’sestimatesplaceupperlimits
on the acreagethatmightbe occupiedby eachspecies;as scrubcontinuesto be destroyed,Christman’s

acreagesbecomeusefulas historic information. Sincethen,researchersat ArchboldBiological Station

havemappedscrubusinga geographicinformationsystem(Fitzpatricket al. 1994).

Agricultural developmentwas restrictedto highpinelanduntil the early1980’s,whenit was nearly
all developed.Thendevelopmentspreadinto scrub(Christman1988c;K. Delaney,F. Lohrer,pers.

comm. 1988). Freezesof the 1980’sthatdestroyedcitrusgrovesfarthernorthmadethe southernLake
WalesRidgeparticularlyattractivefor new groves. Thepopulationsof Polk andHighlandscountiesare

growing and, especiallyin HighlandsCounty,mostnew real estatedevelopmentis alongthe U.S.

Highway27 corridor on theLakeWalesRidge,wherea greatdealof scrubwasdevelopedfor
commercialandresidentialpurposesduring1987-1988(K. DeLaney,pers.comm. 1989)becausescrub
landwasless expensivethanexistingcitrusgroves. Another incentivefor destructionof scrubcomes

from propertytax ratesthat, in somecounties,arelower for agriculturallandthanfor “raw” landor
residentialareas.

The Stateof Florida requirescountiesto prepareandimplementcomprehensiveplansthat include
conservationmeasuresto discourageindiscriminatelandclearing. Polk County is encouraging

preservationandmanagementof nativevegetationon privateland; HighlandsCounty is not. Orange
County hasa “treeordinance”intendedto encourageprotectionof scrubandothernativevegetationin

developmer.s,althoughcountylandscapingrequirementsmayconflict with the treeordinance(fide
DevoraliLe’~y, City of OrlandoRecreationBureau). LakeCountyhasa treeprotectionordinanceand

landdevelopmentregulationsencouragingthe protectionof nativevegetationcommunities(Gary Race,
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LakeCountyEnvironmentalManagementDivision,pers. comm. to TammeraRace,Bok TowerGardens

1995).

The distributionof Lupinusaridorummadeit especiallyvulnerableto loss of habitat. The portionof

its rangein westernOrangeCounty is largely urbanized,including residentialareasandOrlando’scluster

of themeparksandhotels. The remainingOrangeCountysitesfor scrublupinearesmall remnantsof the
original scrub, includingempty lotsandthe FloridaTurnpikeright-of-way. Much the samesituation
prevailsin the lupine’s rangenearAuburndale,Polk County. Theareais semi-rural,with manyhouses

andonly small tractsof scrubavailablefor purchase.

Scrubis degradedby trashdumping,recreationaluseof off-roadvehicles,andotherpractices

(perhapsincludingharvestingof rusty lyonia [Lyoniaferruginea]stemsfor the silk-plantindustry). In
publicly-ownedhighpinelands,all-terrainvehiclesandmotorcyclesseverelyimpactedseveralspecies,

includingDicerandrachristmanii, Crotalaria avonensis,EriogonumIong~foliumvar. gnaphaizfolium,and
Polygala lewionii. Theonly largesite for Dicerandrachrismaniihasbeenseverelyimpactedby off-road

vehicles,which havecausedsevereerosionproblems(K. DeLaney,in lit. 1995). Thesemiscellaneous
threatsarelikely to eventuallydestroytractsof scrubthat arenot protectedfrom trespassers.Scrubin

unbuilt subdivisionsis particularlyvulnerable. Evenwhena tracthasbeenpurchasedfor conservation
purposes,it is difficult to excludevehiclesandpreventtrashdumping,potentially requiringextensive

effortsin communityrelations/educationand/orenforcement.Forexample,it hasprovendifficult to

keepsmall “four wheeler”vehiclesout of scrubat HobeSoundNationalWildlife Refuge. Sometractsof
publicly-ownedscrubthatmight be valuablefor conservationmaywell haveto be reservedfor

recreationalpurposes.Recreationalvehicleuseneednot be incompatiblewith plantconservation;in

scrubswherefire suppressionhascausedlargeshrubsto crowdout thesmallscrubendemicplants, the

smallendemicshavepersistedon firebreaks,roadedges,andotherdisturbedareas(M. Evans,Archbold

BiologicalStation,in lit. 1995).

Until now, fire suppression(including reducedfire frequencydueto the firebreakeffectsof roads
andagriculturallanduses)hasseemeda secondarythreatto scrubandhighpinelandcomparedto outright

habitatdestruction. Researchis making it clear that fire stimulatesgrowth andflowering (andsometimes
seedgermination)in high pinelandsandsomescrubspecies(suchas Warea carteri). The needto restore

fire to unburnedhigh pinelandshasbeenmoreor lessobvious. It was not obviousexcludingfire from

scrubmaycauselocal extinctionsof endangeredplants. Work on plantdemography,largelyconducted

out of Archbold, is showingthat fire at properintervalsis essentialfor mostof theseplants. Fireregimes
intendedto conservescrubjay populationsarelikely to be satisfactoryfor plant,but this mustnot be

takenfor granted.

Scrubis vulnerableto invasionby weedswhereverfill dirt is broughtin (asfor roadbedsor

shoulders). In HillsboroughCounty, andprobablyelsewhere,bahiagrass(Paspalumnotatum)has
becomeestablishedin scrubs. Cogongrass(Imperataspp.)is amenaceto dry habitatsthroughoutcentral
Florida, includingOcalaNationalForest,whichhasanextirpaticnprogram. Otherproblemsinclude
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Centipedegrass(Eremochicaophiuroides),Natalgrass(Rhynchelytrumrepens),andtanglehead
(Heteropogonmelanocarpus).Neyraudiareynaudiana(Burmareed)hasspreadinto HighlandsCounty

(possiblyin limestonefrom southeastFlorida) andis invadingscrub. Lantana(Lantanacamara,an

ornamentalplant turnedpest)is abundantin neglectedor abandonedcitrus groves;it threatensthe native
Lanranadepressa3.Fortunately,the exoticsproblemsso far aremostlyoutsideof preserves(Eric

Menges,Archbold,pers.comm. 1995). Scrubmaybe somewhatlessvulnerableto invasionby weeds
thanotherFloridavegetationdueto the lackof nutrientsandwater, andallelopathyby scrubplants
(Richardson1985a,b). Although relativelysmall tractsof scrubmaymaintaintheir integrity for many

yearsdespitebeingsurroundedby agriculturalor residentialareas,thebesthopefor long-termprotection

of the vegetationis in largetracts.

Therehasbeenno overall assessmentof exoticpestplantandweedproblemsin highpineland.
Small tractsof high pinelandsuchas thosetargetedfor Statepurchasein thenorthernpart of theLake
WalesRidgeproject (formerly the Warea [amplexifolialArchipelagoproject)areprobablyvulnerableto

invasionby Lantanacamara. NearLakeWales,a highpinelandremnantwith Ziziphuscelata is

seriouslythreatenedby camphortrees(Cinnamomumcamphora)growing amongtheziziphus. The
experienceof the U.S. ForestServiceshould berelevantto otherlandmanagers.OcalaNationalForest
is dealingwith cogongrass,air potato (Dioscoreabulbifera),kudzu(Puerarialobata), Japaneseclimbing

fern (Lygodiumjaponicum),Chinesewisteria(Wisteriasinensis),mimosa(Albiziajulibrissin andpossibly

A. lebbeck),camphor(Cinnamomwncamphora),andtallow tree (Sapiumseb~ferum).The principal

sourceof undesirableplantspeciesin the Foresthasbeenfrom countystockpilesof infestedsoil along
roadsin the Forest. Othersourcesarefrom adjacentprivatepropertiesandfrom illegal dumpingin the

Forest(J. L. Cluts,LakeGeorgeRangerDistrict, in lit. 1995).

At leastonelocal extinction of a-scrubplantappearsto haveoccurred: Bonamiagrandiflora

disappearedfrom ArchboldBiologicalStation. Liatris ohlingeraehasnot beenseenat TigerCreek

Preservesince 1992 (DoriaGordon, TheNatureConservancy,in lit. 1995). Otherlocal extinctionshave
undoubtedlyoccurredwithout the scientificcommunitytaking notice.

3Lan:anadepressa,anative Floridaspecieslistedas endangeredby theState,is restrictedto the
if Floridapeninsula.The speciesconsistsof threegeographicalvarieties,one in the Miami pinelands,one

otithe west coastandsouthwestFlorida, andthe third, var.floridz~na,on sanddunesof tife eastcoastano
the interior, includingthe LakeWalesRidge. The survival,of this speciesis doubtful dueto destruction
of its habitatsandhybridizationwithLamanacamara,ahorticulturalhybrid thathasbecomeaserious
weed(Sanders1987),abundantaroundtownsandin abandonedcitrusgroves.
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EXISTING CONSERVATIONMEASURES

A seriesof studiesof centralFlorida’sscrubflora (seethe PresentStatussection,p. 13) culminated

in Christman’s(1988a, 1988c)three-yearinventoryof the scrubbiota that provideda basisfor preserve

designby the FloridaDepartmentof EnvironmentalProtection(formerly NaturalResources)andtheFish
andWildlife Service. The NatureConservancy,theSouthwestFloridaWaterManagementDistrict, and

Polk Countyalsohaveconservationstrategies.

The main recoverytaskof thefirst editionof this planwas to acquirelandfor a seriesof biological
preserves.Land acquisitionisbeing accomplishedmainly by the Stateof Florida, augmentedcountyand

privatepurchases,andby Federalpurchasesfor the LakeWalesRidge NationalWildlife Refuge. The
State’snumber-onepriority landacquisitionprojectfor 1996 is theLakeWalesEcosystems,at an
estimatedcostof over $30million; it is alsothe top-priority “mega-multiparcel”project. CatfishCreek,

a separateprojectwith scrub, is 18th on the priority list (FloridaDepartmentof EnvironmentalProtection
1995, 1996). Florida’swatermanagementdistrictshavetheir ownplans,coordinatedwith the State,as

will Polk County. HighlandsCountyhasacquiredatract andwill manageit. The U.S. FishandWildlife

Service(1993)has,at the time of writing, purchasedover400 individual lots for the LakeWalesRidge
NationalWildlife Refuge. If public funding is sustained(andprivatelandownersarewilling to sell),

nearlyall of theseplantswill probablybe conservedin HighlandsandPolk counties. Ona muchsmaller

scale,a habitatconservationplanfor theFlorida scrubjay, approvedby the FishandWildlife Service,
protecteda 40-acre,high quality tract with endangeredplants.

Thepublichasbecomemoreawareof the Floridascrubbiota dueto effortsby theFloridaNative
PlantSocietyandits members(notably NancyBisset,whosenurseryspecializesin scrubandhigh

pinelandplants),by the City of OrlandoRecreationBureau(DevorahLevy), by University of Florida

extensionservices,andby ArchboldBiological Station(led by then-directorJohnFitzpatrick)that
promotesscrubconservationat the local level, produceda 20-minutevideo “Islandsin Time,” and

initiated nationalpresscoverage,startingwith a newsstory in “Science”. This anda story in the New
York Times led to general-intereststoriesin “Defenders”(Defendersof Wildlife), “Audubon,” “Natural

History,” and “Smithsonian.” The FloridaAudubonSocietydevotedanissueof its magazine“Florida

Naturalist” to scrub(Fitzpatrick 1992). “Florida Wildlife” (vol. 48, 1994)hasanexcellentseriesof four
articles.

Monitoring andresearchon theseplants is underway. For example,on sitesthat theymanage,The

NatureConservancyis monitoringseveralspecies:Bonamiagrand~flora,Nolina brittoniana, Polygonella
myriophylla,Prunusgeniculara,Polygala Iewtonii, Conradinabrev~folia, Crotalaria avonensis,
Chionanthuspygmaeus[byJ. Stout],and Wareacarteri, andthe Conservancyis ascertainingthe presence

or absenceof populationsof Clitoriafragrans, EriogonumIongifoliumvar. gnaphahfolium,and -

Paronychiachartacea. The FloridaDivision of Forestryestablishedamonitoringprogramfor its
preservesin 1995. At ArchboldBiological Station,researchinto theconservationbiologyof theseplants
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is integratedwith monitoring. For example,Eric Menges,RebeccaDolanandDoria Gordonareworking

on the breedingsystem,pollinators,demographicpatterns,andgeneticvariability (throughenzyme
electrophoresis)of the following scrubendemics: Liatris ohlingerae, Warea caneri,Dicerandra

christmanii,D. frutescens,Hypericumcumulicola,Nolinabrittoniana, andEryngiumcuneifolium. The

datawill beusefulfor conservationplanningfor thesespecies(D. Gordon,The NatureConservancy,in

lit. 1995). Otherprojectsarenotedin the “presentstatus”sectionof thisrecoveryplan. The amountof
work in progressor in publicationmakesit prematureto synthesizethe resultsandinterprettheir meaning

for conservation.Virtually all of the researchon the conservationbiology of theseplants(other than
work on propagation)hasbeendonesincethe first editionof this recoveryplanwaspreparedin 1989.

Propagationof selectedscrubandhighpinelandplants for conservationpurposeshasbeenpioneered

by Bok TowerGardens,as partof the nationalprogramof theCenterfor PlantConservation. The

programhasbeenvital for producingmaterialofZiziphuscelatafor reintroduction,andhasyieldeda
greatdealof practicalinformationon otherspeciesthat helpedresearchbiologistsaskintelligent

questionsaboutthepopulationbiologiesof thesespecies. Separately,the PlantBiotechnologysectionat
DisneyWorld’s EPCOTCenterhasworkedat cloning severalrarescrubspeciesfor conservation

purposes.

Appreciationof the importanceof exoticpestplantcontrol is increasing.Cogongrassis being
controlledin the OcalaNationalForest. The FloridaDepartmentof Transportationspentmorethan$7

million in fiscal year1993-94to control invasiveexoticvegetation. Thismajoreffort is continuing(J.
Caster,Fla. Dept. of Transportation,in lit. 1995). PartlybecauseFloridahassevereexoticpestplant

problemsconcentratedin wetlands,scientistsin FloridahaveorganizedaneffectiveExoticPestPlant
Council.

The largerpropertieswith theseplantsin publicownership(or coming into public ownership)

arrangedroughly from northto south,are:

OcalaNationalForesthasthegreatestareaof Floridascrub,mostof it managedto producesandpine
pulpwoodwith concernfor wildlife includingFlorida scrubjays. The Forest’shighpinelandis also
significant,partly becauseit providesa model for managementof new Statepreserves.Threelisted

plantsoccurin the Forest: Bonamiagrand~flora,Eriogonumiongifoliumvar. gnaphallfolium,and
Polygala Iewtonii.

Miller (1989)mappedthebonamia’sdistributionin the Forest,andfoundthatit occupiesa

roughly oval areaabout6 mileswide andat least17 mileslong from LakeKerr southto at leastthe

Naval bombingrange. This is a single, very largepopulation. The bonamiasurvivesthroughthe

pulpwoodrotation,andthriveson someroadedgesandotherrights-of-way. Polygalalewtonii
appearsto belesswidely distributed. Althoughscrubbuckwheat(Eriogonum)is relatively easyto

recognize,finding it isdifficult, especiallywhenin thevegetativecondition, somappingthis species

is not necessarilyeasy.
The ForestService,LakeGeorgeRangerDistrict, hasdevelopedbonamiamanagement

recommendationsincorporatedin this recoveryplan’snarrativeoutline. Theconservationmeasures
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concentrateon maintaininga reasonableamountof open,sunnyhabitatandpreventingtheinvasion

of suchhabitatsby cogongrass(Imperataspp.), an exoticpestthat hasthe potentialto destroyscrub
andhighpinelandhabitats. Theonly availablemethodto control cogongrassis by spotherbicide

treatment,which mayunavoidablykill a few bonamiaplants. The benefitof pestcontrol is far

greaterthanthe risk to the locally abundantbonamia.

Roadrights-of-way: The FloridaDepartmentof Transportation[FDOT] hasaprogramto protectnative

plants, especiallyendangeredones. Long-termprospectsfor maintainingendangeredandthreatened
plantson rights-of-wayareseverelylimited by the likelihood of roadwideningandchangesin land
useadjoiningthe roads. Roadwidening,in particular,is usuallyfar lesscostly andenvironmentally

damagingthancreatingnewroadcorridors,soalongmanyroadsit shouldbeassumedthat remnants

of the nativevegetationwill eventuallybe destroyedby maintenanceor construction. Measures
developedby the Departmentto protect, restore,or maintainhabitaton the rights-of-waymayprove
useful to otherpartiesmanagingprotectedsites, eitheras workableproceduresor as startingpoints

for designingtheir ownmeasures.The Departmenthasan EnvironmentalPolicy for State

TransportationFacilities(J. Caster,FDOT, in lit. 1995). Thepresenceof exoticplantspecies(such
as bahiagrass)nearroadsidescrubremnantsincreasesthelikelihood of their beingoverrun. Routine

maintenance(including replacementor repair of right-of-way fences)candestroynativeplants. The
FloridaTurnpike is carefully maintainingknownlocalitiesfor the scrublupine (Lupinusaridorum),

andtheEDOT EnvironmentalManagementOffice will requestfunding for the researchnecessaryto
identify all listedscrubandhighpinelandspeciesalongthe Turnpikeandto developsite specific

plans(J. Caster,FloridaDept. of Transportation,in lit. 1995). Bonamiagrandiflora is probably

alsopresenton the right of way atTurkey Lake,sinceit is presentat anearbyOrlandopark (below).

The Turnpikepassesthroughan areanearClermontwherePrunusgeniculata,Polygala lewtonii,

andWarea amplex~folia’areknownto haveexisted. EryngiumcuneifoliumandDicerandra
frutescensoccuron the right-of-way of U.S.Highway 27 in HighlandsCounty(Christman1988a).

Scrublupinesitesin OrangeCounty: LakesCaneandMarshaPark (OrangeCounty) andTurkeyLake
Park (City of Orlando)containLupinusaridorumandBonamiagrand~flora. J. CharbaandJ. Stout

of theUniversity of CentralFloridahavebeenstudyingthe lupine at the countypark. The County
and City governmentshaveenteredinto non-bindingregistryagreementswith The Nature

Conservancyto protectthe lupine at thesesites. A 2-acresite with Lupinusaridorumwas setaside

as mitigationin a real estatedevelopment(I. J. Stout,pers.comm. 1988),but it facesanuncertain
future.

Bok TowerGardens: The Garden’s75 acresof naturalareasincludethe 25-acrePineRidgeNature

Reserveand50 acresof high pinelandbufferareasthatareincludedin their prescribedburn

program(T. Race,Bok TowerGardens,in lit. 1995). The prescribedburnprogramto rehabilitate

the naturalareasis beingcnductedwith technicalassistancefrom The NatureConservancy.The

4WareaamplexifoliaandDicerandrafrutescenshaveseparaterecoveryplans.



47

INTRODUCTION EXISTINGCONSERVATIONMEASURES

naturalareashaveNolina brittoniana, severalwild individualsof Prunusgeniculata,Polygala
lewtonii, anda smallpopulationof Warea amplexifolia,anendangeredplantnot coveredin thisplan.

The Gardensarehopingto expandtheir naturalareasby planting pinelandspeciesin formercitrus
groves.

The Tiger CreekPreserve:Ownedby TheNatureConservancy,this4,718acrePolk Countypreserve
is centeredon TigerCreekand its wetlands,but uplandhabitatscontainthe following listedplants:

Bonamiagrand~flora, Chionanthuspygmaeus,aitoriafragrans, EriogonumIongafoliumvar.
gnaphallfolium,Liatris ohlingerae,Nolina briteoniana, Paronychiachartacea,Polygala lewtonii,

Prunusgeniculata,andthe largestprotectedpopulationof Wareacarteri. A proposalto developa
sandquarryadjacentto the propertywasturned downin April 1988whenthe CountyCommission

denieda ConditionalUse Permit.

Avon Park Air ForceRangeon the Polk-HighlandsCountyboundaryhasalargeacreageof scrubon
BombingRangeRidge, 10 mileseastof the LakeWalesRidgebut with only threeof the listed
plants: Clitoriafragrans, Polygonellabasiramia,andEriogonumiong~foliumvar. gnaphalzfolium.

The Range’snaturalresourcemanagementstaffworkswith endangeredandthreatenedanimals,
including the Floridascrubjay, Audubon’screstedcaracara,andthe Floridagrasshoppersparrow.

CatfishCreek: The Stateowned3,966acreshereas of 1994,with 2,458acresremainingto be acquired
(the preservegrewto 4,404acresby early 1996). The areahasChionanthuspygmaeus,Liatris

ohlingerae,Nolina briteoniana,Paronychiachartacea,Polygala lewronii, Polygoneliabasiramia,
Polygonellamyriophylla,andPrumssgeniculata. CatfishCreekhasa wide varietyof vegetation,
andis managedby the Divisionof RecreationandParks.

SaddleBlanketLakes: The NatureConservancyacquired642 acresandthe State722 acresof awhat
hasbeenplannedto bea State ScrubPreservemanagedby the Divisionof RecreationandParks,but
it nowappearsthat The NatureConservancywill retainownershipof its property. Managershaveto

be concernedover adjoininglanduses: residentialdevelopmentaroundtheboundariesis possible

(as shownby a zoningcasein 1987),andundesirable,partly becausehouseson theborders

complicatefire management.SaddleBlanketLakeshasBonamiagrandiflora, Chionanehus
pygmaeus,Conradinabrev~foiia, Crotalaria avonensis,Hypericumcumidicola,Liatris ohlingerae,

Nolinabrinoniana, Paronychiachartacea,Polygonellabasiramia,andPrunusgeniculata. The site
is crucial for the conservationof ConradinaandCrotalaria.

LakeWalk-in-the-Watertract of theLakeWalesRidgeStateForest. The easternpart of this tract has
Polygala lewtonii (at least130plants),Bonamiagrandiflora, Clitoriafragrans, Eriogonum

iongifolium var. gnaphalifolium,abundantNolina brittoniana, anda few Prunusgeniculata(Carl
Weekly,FloridaDivisijn of Forestry,pers.comm. 1996). The areais on recordas having
Chionanthuspygmaeus(Florida NaturalAreasInventory). This 5,801acretract is managedby the

FloridaDepartmentof AgricultureandConsumerServices,Divisionof Forestry.
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LakeArbuckletract of the LakeWalesRidge StateForestandLakeArbuckleStatePreserve:This
13,746acre tract in Polk County is adjacentto the Avon ParkAir ForceRangeandis partlyon the

LakeWales Ridge. It waspurchasedby the Statefor $8,849,820. At the time of writing,
discussionsareunderwayaboutmerginginto theStateForestthe strip of landalongthe lake that is

managedas apreserveby the FloridaDepartmentof EnvironmentalProtection,Division of

RecreationandParks. TheStateForesthasBonamiagrandiflora, Chionanthuspygmaeus,

Ericgonumiong~foliumvar. gnaphalifolium,Hypericumcumulicola,Liatris ohlingerae,Nolina
brittoniana, Paronychiachartacea,Polygala lewtonii, Polygonellabasiramia,Polygonella

myriophylla, Wareacarteri, Ziziphuscelata,anda largepopulationof Prunusgeniculata(Christman
1 988c). The Preservehasnearlyall of the samespecies.The Divisionof Forestryenteredinto a

memorandumof understandingwith The NatureConservancyin October, 1988,for the Conservancy
to identify andlocatescrubareasin the StateForestfor anoverallmanagementplan. Becausethe
StateForestis closeto populationsof Ziziphuscelata,it is an excellentlocationfor establishingnew

population(s)of this shrub.

CarterCreek(SebringHighlands): Thenorthernpartof this areais acornerstonepreservedesignsby

the Stateandthe FishandWildlife Servicebecauseof its rich scrubflora (including Conradina

brevifoliaandCrotalaria avonensis).Turkey oakscrubatthe southendof the areahasabundant
Polygala lewtonii andperhapsotherspecies. The Statehadapproximately143acresof thesite
undercontractfor purchasein 1993,andby the endof 1994 the Statehadover400 lots under

contract. Therearevery seriousobstaclesto negotiatingthepurchaseof muchof restof thisarea.

Landownersin CarterCreekhavebeenassessedoveranumberof yearsto payfor road

improvements.The fund becamelargeenoughto pavethemainroadthroughtheareain 1993, and

thecountydid somepavingwork in 1995.

HighlandsHammockStatePark Addition, had 1,094acresby 1996. The additionmainly protectsa
creekthatrunsthroughthe park, but Chrysopsisfioridana(Floridagoldenaster)occurs,ordid

occur, just west of thePark (K. DeLaney,in lit. 1995). This endangeredspecieshadbeenthought

endemicto Gulf coastalcountiesaroundTampa,but Kris DeLaney(in lit. 1995)hasextendedits
rangeeast into HardeeCounty,with onepopulationon the LakeWales Ridge. Taxonomic
reexaminationof the relationof C. floridana to thewidespreadChrysopsisscabrellais probably

warranted,andbiologistsshouldlook for C. floridana in areasoutsideof Hillsboroughandcoastal

Manateecounties. At leasttwo plantsin this recoveryplan,PolygonellabasiramiaandLiatris
ohlingerae,occurat HighlandsHammock,alongwith the threatenedsandskink. Highlands

Hammockis managedby the Division of RecreationandParks.

HenscratchRoad/JackCreek: The SouthwestFloridaWaterManagementDistrict (SWFWMD) has

purchased2,148acres,largelyswampforest,for watershedprotection. The tractcontainsscrub
with Asciepiascurtissii, Clitoriafragrans,Lecheacernua, LiaJnsohlingerae,Nolina brittoniana,
Polygonellabasiramia,Polygonellamyriophylla,andParonychiachartacea(E. Kelly, Southwest

Fla. Water Mgt. District, in lit. 1995 andK. DeLaney,in lit. 1995)andotherspeciesof special
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interest. The tract hascutthroatgrassseeps.The State’sConservationandRecreationLands

(CARL) bargainlsharedprojectwith the WaterManagementDistrict proposesto expandthis
preservefrom the existingtractto 3,985acres. It is managedby SWFWMD andtheFloridaGame

andFreshWaterFishCommission.

flamingoVillas: This unbuilt subdivisionadjacentto SebringAirport is thebestsurvivingexampleof

scrubon yellow sand;it is the principal site for Dicerandrachristmanii andhasa largepopulationof
Chionanthuspygmaeus.It is the first acquisitionareafor the LakeWalesRidgeNationalWildlife

Refuge. Becauseit is anunbuilt subdivision,acquiringthemultitudeof lots is timeconsuming. As
of November1995, theFishandWildlife Servicehadarrivedat contractson 698 of 1,028interior

subdividedlots(434 ownershipsout of 559), 14 of 30 lotsfacing StateRoad623, and354.2acres
out of 400 in Section 11. Establishingmanagementis anurgentpriority dueto rapidly-increasing

off-road vehicleuseandtrashdumping(K. DeLaney,in lit. 1995).

LakeJuneWest: This 846 acretractwill bemanagedas astateparkby the Divisionof Recreationand

Parks. Its flora is very similar to theLakeApthorpesite (below),andit is oneof only 6 siteswhere

Er’yngium cune~foliumis protected.

LakeApthorpe: The NatureConservancypurchased292acresin thisunbuilt subdivisionsoutheastof

Sebring,often on a lot-by-lot basis,andsold it to theState. Thetract is very rich in endemicplants,
includingBonamiagrand~fiora,Eryngiumcuneifolium,Hypericumcumulicola,Paronychia

chartacea,andPolygonellabasiramia(RobertBurns,The NatureConservancy,Winter Park,pers.

comm. 1989; Christman1988c). The areaalsohasNolinabrittoniana (MargaretEvans,Archbold
Biological Station,in lit. 1995),Liatris ohlingerae,andPolygonellamyriophylla (K. DeLaney,in
liii. 1995). Managementis by theFlorida GameandFreshWaterFishCommission.

HolmesAvenue:The Statehas318acresandThe NatureConservancy10 at thisunbuilt subdivision
southof LakeApthorpe,with nearly the sameplants.

PlacidLakes: This 3,189acretract adjacentto LakePlacidandArchboldBiological Stationwas

acquiredby the Statefor $6,618,000in November1993. PlacidLakeshasmostof thespeciesat
Archbold, includingDicerandrafrutescens,EryngiumcuneifoliumandHypericumcumulicola. It has
two speciesabsentat Archbold:Bonamiagrandiflora andChionanthuspygmaeus.PlacidLakesis

managedby the FloridaGameandFreshWaterFishCommissionwith assistancefrom Archbold

BiologicalStation.

ArchboldBiological Station: A nonprofitbiological researchinstitutionwith its own4,300acre

preserveimmediatelysouthof PlacidLakes. Partof the preserveis a hill with highpinelandand

scrubwith densestandsof sandpine, scrubhickory, andoaks. The restof thepropertyis relatively
level, with scrubbyflatwoodson moderatelywell drainedsoilsand,on hillocks, rosemarybalds.
The Stationhastwo largepopulationsofDicerandrafrutescens.Somerosemarybaldshave



50

INTRODUCTION EXISTING CONSERVATIONMEASURES

Cladoniaperforata(presenton 8 of themorethan100 balds)(Yahr 1995),Eryngiumcune~folium(on

about 12 balds),Hypericumcumulicola,Paronychiachartacea,Polygonellabasiramia,Prunus
geniculata(Yahr, in lit. 1995), andLiatris ohlingerae. Warea carterioccursmostly in scrubby

flatwoodswith Archboldoak(whosecommonnamecomesfrom thestation).

GouldRoad:This 157 acretract will be managedby the FloridaGameandFreshWaterFish
Commission. It is notablefor havingChionanthuspygmaeus(which is absentfrom thenearby

ArchboldBiological Station,andit is oneof the six sites whereEryngiumcuneifoliumis protected.

Footnotesto Table3.

Plantoccurrencesmarkedby X arefrom Christman(1988),exceptfor LakeMcLeod (seefootnote 13).
Occurrencesprovidedby othersourcesareshownusingfootnotenumbers:

1 Datafor FlamingoVillas is from Cbristman(1988).
2 Ziziphuscelatawas discoveredjustoutsidetheboundaryof theLakeArbuckleunit of LakeWales

Ridge StateForest,andthe site hassincebeenpurchasedfor theForest. The FloridaDivision of
Forestryis workingon (re)introducingZiziphusto moresitesin the LakeArbuckleunit.

3 Eric Menges,ArchboldBiologicalStation,letter andpersonalcommunication,Feb. 1991.
Informationon Archbold, Gould Road,FlamingoVillas, LakeJuneWest,PlacidLakes, Tiger
Creek. He notesthatthe metapopulationof Wareacarteri atTiger Creekis the largestandhealthiest
on public land(letter, Sept. 1995). As of 1995,Bonamiagrand~f2orais not knownfrom protected
landat PlacidLakes,althoughit is presentin an adjacentreal estatedevelopment.

4 Acreages,exceptfor LakeMcLeod, are from Christinan(1988).
5 DeborahWhite, FloridaNaturalAreasInventory,personalcommunication1990.
6 Christman(1988)showsP. myriophylla athis siteHIGH 92, but not otherHendrieRanchscrubs.
7 Kris DeLaney,EnvironmentalResearchConsultants,Inc., letter, Jan. 1991.
8 RobertBurns,personalcommunication,with Mark Deyrup, 1994.
9 EagleLakedatafrom NancyBisset,The Natives,letter, Feb. 1991.
10 Datafor PlacidLakes: ArchboldBiological StationstaffandStevenCbristman(1988) LakePlacidS.

ShoreScrub(HIGH 28).
11 Bonamiagrandiflora wasincludedon the ArchboldBiological Stationplantlist, but is not currently

knownto occurthere.
12 CladoniaperforaradiscoveredDec. 1990.
13 LakeMcLeod site datafrom NancyBissetandSteveRiefler, April 1990. Nameof site waschanged

from GerberDairy Roadto LakeMcLeod by Bissett.
14 GeoffBabb,The NatureConservancy,letter, Feb. 1991.
15 U.S. ForestService,LakeGeorgeRangerDistrict [OcalaNationalForest],letter, Oct. 5, 1995.
16 Kris DeLaneyin lit. Nov. 1995 (Nolina brittoniana at PlacidLakes).
17 RebeccaYahr, ArchboldBiological Station,in lit. 1995 (Prunusgenicularaat Archbold).
18 CarlWeekly, FloridaDivision of Forestry,pers.comm. Feb.29, 1996.
19 TheFishandWildlife Serviceis concentratingits acquisitionactivitiesatFlamingo Villa~ andLake

McLeod.
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STRATEGYFORRECOVERY

Formostof theseplants, the first priority is to purchasethebestavailablehabitatin the LakeWales

Ridgearea,principally in HighlandsandPolk counties,Florida. Landpurchaseswerebeginningwhen

the first edition of this planwaspublishedin 1990. So far, the Statehasspentover $38million for land

in the LakeWalesRidge region. Congresshasappropriatednearly$3 million for the LakeWales Ridge
NationalWildlife Refuge. Much morelandacquisitionstill needsto be done,andwhile it is underway,

it is essentialto discourageor delaygovernment-sponsoredactionsthatwould degradesiteswhere

acquisitionis planned.

As land is acquired,managementhasto be established.Fortunately,exoticpestplantsarenot yeta
critical problem;andin scrub,fires arenaturally infrequent,soprescribedfire neednot bearranged

immediately. Mostof thehighpinelandsiteswill requirerestorationof thegrassyunderstorythrough
prescribedfire andplanting of grassand/orpinetrees. There is alreadyabody of experiencein

restoringhighpinelands. Cleaningup debrisandestablishingcontrol over accessbyvehiclesmay
presentthe mostseriousearlychallengeto managers.Landmanagersin the LakeWalesRidgearea
alreadycooperatewith eachotherthroughan ArbuckleWorking Group.

Althoughprescribedfire in scrubneednot beimplementedimmediatelyin newpreserves,it is
neverthelessessential. Many of the endemicherbaceousplantsandsmall shrubssufferdecreased

flowering or vegetativevigor, or lackof seedlingrecruitmentdueto canopyclosurein unburnedscrub

(R. Yahr, ArchboldBiological Station,in lift. 1995). Similar concernsalsoapplyto the Floridascrub

jay. Managerscannotdismissthe needfor prescribedfires becausethe endemicplantsareabundant

along sandroadsandfirebreaks(DennisHardin, FloridaDivision of Forestry,pers. comm. 1995).

Managersmustobtain feedbackfrom the biological andotherresourcesbeingmanaged.Biological

monitoring is the principal meansto determinewhethermanagementactionsproducethe desiredeffects.

The presenceof Archbold BiologicalStationanda field office of The NatureConservancyensurethat

expertconservationbiologistsandscientific facilitiesareavailable.

Conservationmeasuresbeyondlandacquisitionandmanagementareneededto conserveparticular
specieswith specialthreats. ProtectingLupinusaridorum, whoserangeis largely in the Orlandourban
area,will be difficult, andwill requireconservationeffortson small remnantsitesin publicand(to the

extentpossible)in privateownership. Gardenpropagationandreintroductionof severalspecieswill be

necessaryor useful(e.g.Ziziphuscelata). We know little aboutthe conservationbiologyof the lichen
Cladoniaperforata. OcalaNationalForest’sthreespecies(Bonamiagrandiflora, Eriogonum

iongifolium var. gnaphalifolium,andPolygalalewtonii) areprobablythriving undercurrent

managementpractices,but it is importantto periodicallyevaluatetheir status. Finally, existing

botanicalinventorieson the LakeWalesRidgearevery good,althoughnewfinds can still beexpected).
Opportunitieswill arisefor botanicalinventoriesin morepoorly-knownpartsof centralFloridaas the
Stateandcountiespurchaselandfor conservationpurposes.Suchinventoriesmayconsiderably

increaseour knowledgeof the morewidely-distributedspecies.
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PART II. RECOVERY

A. RECOVERYOBJECTIVESAND CRITERIA

The 1988 amendmentsto the EndangeredSpeciesAct specifythat recoveryplans shallincorporate

“objective, measurablecriteriawhich, whenmet, would resultin adetermination.. . thatthe species
be removedfrom the list” (section4(f)(1)(B)(ii)). The EndangeredSpeciesAct is intendedto provide
“a meanswherebythe ecosystemsuponwhichendangeredspeciesandthreatenedspeciesdependmay

be conserved”(section2(b)), andthepolicy of the FishandWildlife Serviceis to developrecovery

planson anecosystembasiswhereverpossible.

Thisrecoveryplancoordinatesthe recoveriesof 19 species,eachwith its own geographic

distribution, life history, andhabitatrequirements.Theplanattemptsto balancetherecoveryobjectives
for eachspecieswith the overall objectiveof conservingthe mostendemic-richexamplesof the scrub
andhigh pinelandecosystems.The plan’sapproachis as follows:
• first, conservethe plants’habitats,mainly throughpurchase.TheStateandthe FishandWildlife
Servicehavealreadyplannedbiological preservesandlandacquisitionis underway. This recoveryplan

reviewspreservedesigns,andpointsout gapsin protection,mainly for plantsthatoccuroff the Lake

WalesRidgeor in vegetationotherthanscrub.
• second,ensureeffectivemanagementof biologicalpreserves.Mostof the listedspeciesrequire

demographicmonitoringandexperimentationwith managementpractices. A few needgenetic
monitoring, too (seeLiatris ohlingeraeandZ.iziphuscelata)Suchmonitoringis inexpensivecompared
with the costof landacquisitionandto someothermanagementcosts,suchas fire services.
• third, severalspecies(especiallyLupinusaridorumandZ.iziphuscelata)requirespecialrecovery
measuresbecauseof their life histories,rarity, or restrictedgeographicdistributions. Researchand

monirnringprogramsmustbe tailoredto thesespecies.
• fourth, for the Serviceto reclassifyor delsthesespecies,it mustshowthatgoalsset in theapproved
recoveryplanhavebeenmet. A reclassification/delistingproposalmustdiscussthe expectedeffectsof

the action. Forexample,whatprotectionwill still beaffordedat StateandFederallevels andwhat

future monitoringandmanagementwill be conductedif the speciesis delisted? The Endangered

SpeciesAct requiresthatthe Service,in cooperationwith theState,provideatleast five yearsof

monitoringfor all delistedspecies.

The species,groupedin orderof increasingdifficulty of recovery,are:

1. Relativelywidespreadspecies;the main threat is habitatloss or degradation.Reclassification
and/ordelistingis clearly feasiblewith additionalhabitatprotectionanddemographicmonitoring.
Conservationmeasuresfor moreseriouslythreatenedspecieswill greatlybenefit thesespecies:

Bonamiagrandiflora (T)
Clitoria fragrans(T) (prescribedfire is essentialfor this species)
Eriogonwniong~foliumvar. gnaphalifolium(T) (prescribedfire is essential)
Nolina brittoniana (E)
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Paronychiachartacea(T) (both subspecies)
Polygonellabasiramia(E)
Polygonellamyriophylla (E)

2. Specieswith obstaclesto recovery:
Chionanthuspygniaeus(E) Biologistsat ArchboldBiological Stationhaveexpressedconcern

aboutpopulationsizeandrecruitment. Little is knownaboutrecruitment,althoughJackStout
hasmadea starton long-termmonitoringat onesite.

Cladoniaperforata (E). This lichenoccursat amoderatenumberof sites,but they areusually
smallandarewidelyscattered.Severalopportunitiesexist toprotectits habitatin Highlands,

Polk, andManateecounties(K. DeLaney,in litt. 1995),but landacquisitionprospectsarenot
as promisingas theyarefor mostof the otherspeciesin theplan. Firemayposea severethreat

to this species,andspecialsitemanagementmayprovenecessaryto copewith thefire problem.

It will be essentialto studythe ecologyofthis ground-dwellinglichen,along thoughprobably
not costly project. Lichen conservationis a relativelynew,promising,field.

Conradinabrevifolia (E) hasa restrictedrangein the middle of the LakeWalesRidge. Scrub

sites at Avon ParkLakes, CarterCreek,andSaddleBlanketLakesarecritical for its
conservation.Land acquisitionis plannedfor all threesites,althoughresidentialdevelopmentat

Avon ParkLakeslimits preserveoptionsthere.
Crotalanaavonensis(E) hasa narrowerdistribution,in the samepartof the LakeWalesRidge,

as Conradinabrevifolia. Its prospectsfor recoverydependon successfullandacquisitionat

CarterCreekandon understandingits demographyat leastas well as Eryngiumcune~foliumhas

beenelucidated.
Er-yngium cune~folium(E) andHypericumcumulicola(E). Largepopulationsof bothspeciesare

alreadyprotected,but bothhavenarrowgeographicdistributions,andareabsentfrom much
seeminglysuitablehabitat,probablydueto their dependenceon rathertemporarygapsbetween

shrubs. Landacquisitionmustbe carefully targeted. Establishmentof newpopulationsmaybe
neededif landacquisitionis not fully successful.

Liatris ohlingerae(E) hasan obligate outcrossingbreedingsystem,which meansthat for a

protectedpopulationto persist,it mustcontainenoughgeneticdiversityfor outcrossingto work.
This is a rarecasewheregeneticdiversity maybecrucial to the viability of plantpopulations.

The speciesis reasonablywidespreadin preservesandpotentialpreserves,so its full recoveryis
possible.

Polygala lewtonii (E) is easily overlooked,so its distributionmayprove to be lessspottythanit

seems. Becauseit is presentandratherabundantin OcalaNationalForest,prospectsfor
conservingthis speciesaregood. The southportionof CarterCreekhasthe largestknown

populationon the LakeWalesRidge,soprotectionof this areais important. Otherareas(such
as Hesperides)with largeareasof turkey oakshouldbe searchedfor Polygala.

Prunissgeniculata(E) sharesthe sameconcernsaboutpopulationsize andrecruitmentas
Chio;dznthuspygmaeus.

Wareacarteri (E) is a locally abundantannualthat mayremaindormantas seedfor severalyears,
soapopulationmayhavea substantialnumberof growing, floweringplantsonly in the first

yearaftera fire. Becausethis speciesis conspicuousonly whenin flower, monitoring it and
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finding populationsis difficult. Studyingor settingrecoverygoalsfor this plant will be
difficult. Fire managementis acritical concernfor this species. Long intervalsbetweenfires

arelikely to result in loss of viableseedsfrom the seedbankanddeclinesin populationsizes.

Extinctionrisk is likely to behigherwithoutproperfire management(Eric Menges,Archbold
Biological Station,in litt. 1995).

3. Critically endangeredspecieswith limited opportunitiesfor recovery:
Lupinusaridorum(E) is suffering severehabitatlossbecauseits rangeis entirely in urbanizing

areas(includingthe themepark/resortareasouthof Orlando). This speciesis short-livedand

susceptibleto diseasebothin cultivationandin thewild. It canbepropagatedonly from seed

sown in situ; transplantingis impossible. Thismakesestablishmentof newpopulationsor
augmentationof existingonesdifficult. Therehasapparentlybeenprivateexperimentationwith
propagationfrom tissueculture. Wild populationsapparentlysufferedasevereloss of mature

individualsandseedsdueto avery latefreezein 1989 that followed anunusuallywarmlate
winter (N. Bissett,in litt. 1989). This speciesmaybecomeextinct in a fewyears.

Ziziphuscelata (E) is extremelyrare. Only five small populationsareknown, two in pastures
wherethespeciessurvivedland clearing. Each“population” may consistof only a single
geneticindividual (a genet,asdefinedin Harper[1977,p. 26]) (DeLaneyet al. 1989). As a
result, full recoveryof this speciesmay beimpossiblefor lackof enoughgeneticmaterialfor a
minimumviablepopulation. Nevertheless,gardenpropagationofthis planthasbeensuccessful,
and it is worthwhile to try to establishnewpopulations. Plantsareprobablyvery long-lived
(assumingthat individualsresproutfrom the roots after fire), soan artificial populationin a wild
settingmight persistfor manydecades.

The conceptof minimum viable population(MVP) (Menges1991) is helpful for recoveryplanning.
Forspecieswith few geneticallydistinct individuals,carefulcaptivebreedingto preventfurtherlossof
geneticvariability maybeessential.Forplants,this is seldomnecessarybecausemostendangeredplant

speciesarelocally abundant(an exceptionis Ziziphuscelata,andMargaretEvansat Archboldhas
expressedconcernoverLiatris ohlingerae). MVP is usuallya matterofhavingenoughindividuals
(including viableseedsstoredin thesoil) for a speciesto survive 1) massmortality ormassivefailure of
reproductionduecalamitiescausedby drought,fire, trampling,disease,orpredators;2) long periodsof
low seedproductionbetweenburstsof fire-stimulatedreproduction(e.g. WareacarterO; or 3) changes
in the habitat,suchasshrub encroachment,that reducepatchesof suitablemicrohabitator causethemto
move(e.g. Eiyngiumcune~folium). Someof thespeciesin this planhavevery largepopulations
(especiallyParonychiachartacea),sothe first taskfor recoveryis to provideenoughappropriately
managedpreservesto protecteachspeciesthroughoutmostof its range. Researchunderwayby Eric
Menges(ArchboldBiological Station),Doria Gordon(TheNatureConservancy),andothersis expected
to clarify the minimumpopulationsneededto conservemostof thesespecies.The fourwoody

endangeredplants(Chionanthuspygmaeus,Polygonellamyriophylla,Prunusgeniculata,andZiziphus
celata)probablyrequirefewer maturegeneticallydistinct individualsto bereclassifiedto threatened
statusbecausethe long life spansofindividualsprovidea bufferagainstchangesin populationsize.
Theseimportantlife history characteristicsarenotedbelow.
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This planmakesassumptionsthataffect the recoveryobjectivesandtasks:
• BecausecentralFlorida’snaturallandscapeis fragmented,andbecomingmoreso,a populationof a
speciesis most likely to consistof theplantsin aprotectedtract. Possibleexceptionsarenoted.
• Generally,landwith theseplantsthat isn’t protected(mostly by purchase)will be lost ordegraded.
The first edition of this planconcludedthat it would wastetime to pursueconservationagreementsand
othernon-acquisitionmeasuresin thefaceoftheurgentneedto purchasehabitat.
• The first edition of this planalsoconcludedthatHabitatConservationPlans5for Floridascrubjays
andotheranimalswereunlikely to contributemuchto theconservationoftheseplants.
• Most ofthepopulationsof theseplantson protectedsitesareviable. Most of theplantsarelocally
abundantandthey arelikely to persistin preserves,evenwith suboptimalmanagement.Known
exceptionsarementionedin the text, and it is importantto look for otherexceptions.
• Mostof thepreservedesignin centralFlorida hasalreadybeendone. Watermanagementdistricts,
counties,andotherpartiesmay still identify newopportunitiesto acquireor otherwiseprotectimportant
habitats(especiallyin countiesotherthanHighlandsandPolk). In HighlandsandPolk counties,
acquisitionplansby governmentagenciesappearto be asambitiousas is possible,within the restraints
of availability ofgood sites andwilling sellers. It is rarelypossibleto protecta speciesat all thesites
whereit currentlyexists.
• Creationofnewscruborhigh pinelandout of orangegroves,phosphatemines,or otherdisturbed
areasfor endangeredplant conservationis not feasible,or at leastmuchmorecostlythanpurchasing
existing intacthabitat. Exceptionsmay occurat thebordersof nativevegetationin preserves.
• Landmanagersfor public landsarelikely to bepreoccupiedby issuesotherthantherecoveryof
theseplants. Turnoverof managementpersonnelis alsolikely to causeproblemswith continuity in

monitoring.
• The amount,quality, andapparentlyreasonablecostof currentmonitoringand researchbodewell
for improving the recoveryobjectivesandguidingmanagement.The situationis vastlybetterthan
anticipatedby thefirst edition of this plan.
• Speciesthathaverecoveredwill bemonitored(in cooperationwith the Stateof Florida) for at least
five yearsasrequiredby the EndangeredSpeciesAct. “Significantrisk to thewell beingof any such
recoveredspecies”will beaddressedthroughtheemergencylisting provisionsof theEndangered
SpeciesAct. Specieswill not beabandonedwhenthey aredelisted.

Severalbiologistscommentedthat the recoverycriteria in the draft ofthis recoveryplanseemedlow,
consideringwhat is beinglearnedaboutmicrositespecialization,populationfluctuations,andother
featuresthatmay makecertainspeciesvulnerablein small, isolated,or mismanagedpopulations(E.

The EndangeredSpeciesAct protectsendangeredand threatenedanimals,butnotplants,against
“take.” Permitsto take listed animalsmay be grantedunderSection1O(a)(1)(B)of theAct “if such
taking is incidentalto, andnot the purposeof thecarryingout of anotherwiselawful activity.” A permit
may be issuedonly if theapplicantsubmitsa conservationplanfor theaffectedanimalspecies. Such
HabitatConservationPlans(HCP’s) mustconserveendangeredor threatenedplantsthat would be
affectedalongwith the animal(s). For example,an HCPdevelopedfor scrubinhabitedby Floridascrub
jaysandEryngiumCuneifoliummustconserveEryngiumaswell as thejays.
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Menges,ArchboldBiological Station,in litt. 1995). In responseto theseconcerns,recoverycriteria
havebeenmodestlytightenedin the final versionof theplan.

After thepublic commentperiod on this planclosed,theService’sSouthFloridaEcosystemOffice

(Vero Beach)conveneda recoverymeetingon theseandotherplants. Recoverycriteria for all the

specieswere discussed,with Nolinabrittoniana gettingthemostdetailedtreatment. It was alsonotedat

the meetingthat substantialprogresshasbeenmadeat conservingFloridascrub,andthepresent
situationis muchbetterit wouldhavebeenwithout thepastdecade’sconcertedconservationactions.

Becausethe recoverymeetingwas heldafterthepublic commentperiodfor this planclosed,it would
be inappropriateto incorporatesuggestionsmadeatthemeetinginto a final recoveryplanwithout
reopeningthe commentperiodto allow reviewby otherparties. Delayingthis recoveryplan for a
secondcommentperiodis undesirablebecause1) the Serviceis expectedto producerecoveryplansin a

timely manner,andseveralspeciesdo not yet havearecoveryplan; 2) asecondcommentperiodwould

beburdensometo reviewers;3) scientific work on theseplantsis progressingfastenoughthatbetter

recoveryobjectivescanbe developedin justafew years;4) alteringthe recoverycriteriawould not
greatlyaffect theprogressof recoveryof theseplantsthroughlandacquisitionandmanagement,which

is alreadya high stateandnationalpriority; and5) the SouthFloridaEcosystemOffice is preparing
additionalmaterial. Possiblefuture recoverycriteriaarediscussedunderNolinabrittoniana, on page
60.

Recoveryobjectives,andthe reasonsfor them,areas follows (the speciesarein alphabeticalorder):

Bonamiagrandifiora - florida bonainia(T)
Life history: Long-livedperennialherb,recoveringfrom fire by resproutingandby germinationfrom

the seedbank. Occursmostly in sunnygapsin the shrublayerof scrub.
Objective: Delist.
Criteria: 1) The speciesis securein OcalaNationalForest(Marion County). Low-intensity

monitoringmustcontinueafterdelisting.
2) Secureandmonitorat leastthreesitesin Highlands,at leastthreein Polk, andat least
two in othercounties(The1990 editionof thisplancalled for onesite in Highlands,onein
Polk, andoneelsewhere).
3) Provide atleast5 yearsof demographicmonitoringfor eachsite, coupledwith
prescribedfire (notprovidedfor in the 1990 editionof theplan).

Reasons:Bonamiagrand~florais abundantin muchof theOcalaNational Forest,but whenit was

listed, it was securenowhereelse. Onecommenteron thedraftof this recoveryplan(R. Yahr,

ArchboldBiological Station)notedthe needfor multiple protectedsitesfor Bonamiaon the LakeWales
Ridge,wherethe specieshadlocallygoneextinctatArchbold BiologicalStation. Progressis being
madetowardhabitatprotectionon the Ridge;appropriatefire managementis alsoessential. The two

units of LakeWalesRidgeStateForestoffer anexcellentopportunityto manageandmonitor this

specieson largetracts. Nothing hasyetbeendoneto protectBonanuain Hardee,Manatee,and
Hillsboroughcounties.
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Chionanthuspygmaeus— pygmy fringe tree(E)
Life history: Long-livedshrub, presumablyresproutingfrom baseof stemafterfire. It occursin high

pineland,scrubbyhighpineland,andscrub.
Objective: Reclassifyto threatened,thendelist.
Criteria: Reclassify: Eightpopulationsat four sitesin Highlands,Polk, andLakecounties;with at

least 10 yearsof demographicmonitoringof at leastonesite (anddemographicmonitoring
establishedat all sites).
Delist: 20 populationsat five sites, with 10 additional yearsof monitoring.

Reasons:The criteriaarethe sameas for Prunusgeniculataandarechangedfrom the 1990 edition of

this planby the additionof demographicmonitoring. It is uncertainthatthereareanyreally large

populationsof this species. Assumingit is pollinatedby wide-ranginginsects,evenalargeprotected
arealike LakeArbucklemayproveto haveonly a singlepopulation. Demographicmonitoring(already

underway)needsto continuefor anumberof years. Althoughthe Stateis planninglandacquisitionin
LakeCounty,no purchaseshavebeenmadeyet.

Cladoniaperforata— Floridaperforatecladonia(E)
Life history: Ground-dwellinglichen,destroyedby fire. Occupiesgapsin scrub,increasingwith time-

sincefire.
Objective: Reclassifyto threatened
Criteria: I) Sitesat Eglin Air ForceBaserecoverfrom HurricaneOpal

2) Expertsconcuron fire prescriptionsfor this species.
3) The largestsite on the LakeWalesRidge is protected(probablyin privateownership)
4) Monitoring atall protectedsites

Reasons:This lichen requiresmanyyearsbetweenfires orotherdisturbance,so theremay bea special
threatfrom off-road vehiclesorotherdisturbance.The scienceoflichen conservationis likely to
developrapidly, so recoverycriteriaarealmostcertainto be rewritten. The prospectsfor finding more
sitesfor this lichen aregood,so furtheropportunitiesfor habitatconservationarepossible.

Clitoriafragrans - pigeonwings(T)
Life history: Long-livedherbof high pineland. Fire stimulatesnewgrowthand flowering. Plants

usuallyoccursparsely,neverin densepopulations.
Objective: Delist
Criteria: Protectsix or moresitesin HighlandsandPolk counties,plus 1 ormorein othercounties.

Five yearsof demographicmonitoringin conjunctionwith prescribedfire.
Reasons:Recoverydependsuponprotectingandmanagingenoughhigh pineland. This speciesappears
to poseno specialmanagementproblems,althoughmonitoringmaybe difficult due to the needto
searchfor plants. Opportunitiesmay occurto conservethis specieson privatelyownedlandthat canbe
expectedto remainin useasranchland,perhapsin connectionwith HabitatConservationPlansfor
listed animals.

Conradinabrevifolia - short-leavedrosemary(B)
Life history: An apparentlyshort-livedsmall shrubof scrub,destroyedby fire, reproducingentirelyby

seed.
Objective: Reclassifyto threatened;eventuallydelist.
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Criteria: ProtectCarterCreekandat leastoneothersite (to makeatotal of four or moreprotected
sites). Conductdemographicmonitoringat the protectedsitesfor at least 10 years.

Reasons:Thisspeciesoccursonly in about30 scrubswhosecombinedareastotal lessthan6,000acres
(Christman1988c). It is oneof themorenarrowlydistributedspeciesin this plan,althoughmore
widespreadthanEryngiumcuneifoliumandHypericumcumulicola(Kris DeLaney,in litt. 1995). The

plant is protectedat theLakeArbuckle tractof LakeWalesRidgeState Forest,at LakeArbuckleState
Preserve,andat SaddleBlanket Lakes. The CarterCreekareaoffersthebestopportunity to protect
more habitat.

Crotalaria avonensis- Avon Park harebeils(E)
Life history: Herb from a taproot,dormantin winter. Occupiesgapsin scrub. Presumablyresprouts

after fire.
Objective: Reclassifyto threatened.
Criteria: ProtecttheCarterCreekarea. Monitor thespecieshereandat theonly othersite for 10

years. Ensurethat theplant is viablewithin scrubvegetation,notjust on roadedgesand
firelanes.

Reasons:This speciesoccursat only threesiteswhereprotectionis feasible. Onesite (SaddleBlanket
Lakesis protectedandthe two othersaretargetedfor landacquisition. CarterCreekis by far thebetter
of thetwo. The demographyandmicro-habitatsof this speciesarenot yetwell understood.It is
probablya speciesof temporarygapsin theshrubbyvegetation,muchlike Eryngiwncune~folium.

EriogonumIongifolium var. gnaphaiifolium(scrubbuckwheat) (T)
Life history: Perennialherbwith a rosetteand flowering stems. Stimulatedto flower by fire. Occurs

mostly in high pineland,also in scrub.
Objective: Delist.
Criteria: Completeplannedlandacquisitions;protectat leastonemoresite in Lakeand/orPasco

counties(onesite isprotectedin Pasco). Demographicmonitoringin conjunctionwith
habitatmanipulation(prescribedfire orothermeasures)appearsessential,so monitoringis
neededfor at leastfive years.

Reasons:Monitoring is necessarybecausemostsitesthatmaybe protectedmustbe restoredto a
conditionofhavinga grassyunderstorywith longleafpine. This meansapplying prescribedfire and
perhapscutting oaks. Eachindividual site will needits ownrestorationplan. At OcalaNationalForest,
wherethehigh pinelandvegetationis intact,monitoringis providing informationon theresponseofthis
speciesto fire.

Eryngiumcuneifolium— a snakeroot (E)
Hypericumcwnulicola (Highlandsscrubhypericum)(B)

Liatris ohlingerae(scrubblazingstar) (E)
Life histories: EryngiumandHypericumareherbswith life spansofone to severalyears.

Eryngiumrecoversfrom fire by resproutingandby seedlingsfrom theseedbank
(MengesandKohfeldt 1995). Hypericumapparentlydousnot resprout,
maintainingits populationsentirelyby seed. Both speciesarerestrictedto sunny
gapsbetweentheshrubsthatareapparentlyusuallycreatedby fire andrelatively
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short-lived. Populationsof Eryngium cune~foliumarevery largebuthighly
localized. Thesespeciesneedsnot merelygaps,but freshgaps. It disappears
after a few years,evenif open,sunnyconditionspersist. Liatris, an apparently

longer-livedplant that resproutsafterfire from a corm,occursat nearlythe same
list of sites,butdoesnot dependon gaps. Populationsconsistofscatteredplants.
ThedependenceofEryngiumandHypericumon temporarygapsmeansthat local
populationsaretemporary,andfunction as partsof metapopulations.Researchon
the populationbiology of thesespecieswill be very importantto futurereviewof
therecoverycriteria.

Objective: Reclassifyto threatened;eventuallydelist.
Criteria: Protectat leastfive sites,with intensivedemographicmonitoringandprescribedfire

planningfor EryngiumandHypericum;demographicandgeneticmonitoringfor Liatris.
Reasons:Thesespecieshavesimilar, restrictedgeographicranges. Biologistsarenotpersuadedthat
enoughsitescanbeprotectedto allow delistingofthesespecies,especiallyEryngiumcuneifolium.
EryngiumandHypericumrequireactivemanagementof preservesto createa mosaicof different-aged
gaps. Liatris doesnot dependon gaps,butoccurssparsely. Becauseits geographicrangeis slightly
broaderthanHypericum’s,it appearsnearlycertainthat land acquisitionandmanagementundertaken
for the first two specieswill beadequatefor Liatris. The obligateoutbreedingsystemof Liatris

ohlingeraemeansthat for a populationto beviable, it must includeenoughgeneticdiversity for the
breedingsystemto function. Methodsto assessgeneticdiversity areavailable. If apopulationis found

to be excessivelyuniform, populationaugmentationcanbe considered.
The 1990 edition of this plansupposedthat a singlesite couldsupportseveralpopulationsof

EryngiumorHypericum. This doesnot seemplausiblenow that EricMengesandothersareexamining
metapopulationdynamics. The 1990 edition notedthesimilarity of thedistributionofLiatris ohingerae

to the two otherspecies,andassumedthatLiatris neededthesamenumberofprotectedsites.

Lupinusaridorum - scrub lupine (E)
Life history: Short-livedherb(oneto severalyears)whoseseedremainsdormantin seedbankperhaps

as long as 50 years. Populationsmaybe in evidencefor only a few yearsaftera fire.
Objective: Preventextinction.
Criteria: Protectsitesin Polk andHighlandscounties,andestablisha disturbanceregimeto create

bare,sunnyopenings. Conductdemographicmonitoringfor the foreseeablefuture.

Manageandrehabilitatepublicly-ownedhabitatsin OrangeCounty.
Reasons:Not only is habitatloss andmodificationsevere(dueto growth of the Orlandourbanareaand
semi-ruraldevelopmentin northernPolk County)but this plant’s life history makesprotectionand

monitoringdifficult. The plant’svulnerability to diseasemakesgardenpropagationandreintroduction

difficult if not impossible. Conservationof this speciesseemsas difficult now as it did in the 1990
edition of this plan.

Nolina brittoniana - scrub beargrass(E)
Life history: Long-livedrelativeof the yuccasthat resproutsfrom substantialundergroundstemsafter

fire. The plantsspreadvegetatively,soa groupof rosettesmayrepresentonly a single

geneticindividual.
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Objective: Reclassifyto threatened,thendelist
Criteria: For reclassification,protecteightpopulationsat four or moresites, with simplegenetic

assessmentof numberof individualsanddemographicmonitoringfor five years.
Fordelisting,20 viablepopulationsat five or moresites,with sitesin eachof Highlands,
Polk, Orange/Osceola,andLakecounties.
• At a recoverymeetingheld afterthecommentperiodfor this plan, themostexpert
biologistsagreedthat recoverycriteriashouldbe moreconservative.Theirtentative
criteriafor reclassifyingNolinabrittoniana to threatenedstatus:
Protectionof 25 sites for 20 years[eightto ten sitesarecurrentlyprotected],with halfof

the siteslargerthan500acres,therestat least10 acres. The sitesmustrepresentthe
plant’sentiregeographicrange. Appropriatefire managementis essential,asis
demographicmonitoring. Better informationis neededon seedlingrecruitment. Delisting

mightnot requiretheprotectionof moresites,just confirmationthat the sitesaresafe.
Reasons:BecauseofNolina brittonianahasa long life span,recoverycriteriafor this speciesshouldbe

similar to thosefor ChionanthuspygmaeusandPrunusgeniculata. Researchershavelearneda great
dealaboutthisplant’spopulationbiology over thepastseveralyears,aidedin partby the tendencyof
plantsto haveeithermaleor femaleflowers,which makesit easyto crudelymap clones.

Paronychiachartaceasubsp.chartacea(paperywhitlow-wort) f~)

Life history: Dioeciousherbthatmay live from oneto severalyears. It is destroyedby fire and
maintainsits populationsstrictly by seed.

Objective: Delist.
Criteria: The first edition of this recoveryplan calledfor delisting this specieswhenit is protected

at 10 sites, includingat leastone in Orangeand/orOsceolaCountiesandat leastthree
eachin Polk andHighlandscounties. Thesecriteriaarelikely to be substantiallyexceeded
asrecoverymeasuresareimplementedfor theotherspecies.

Reasons:This is oneof the mostwidely-distributedof thelisted scrubspecies,andit is usually
abundantin disturbedareassuchasfire lanes. Enoughsitesareprotectedornearingprotection
(includingonesmall privately-ownedsitein OrangeCounty), that thedelistingprocesscanbe startedas
soonasland acquisitionis completeandprescribedfire plansareimplemented. This plant is so
abundantthatdemographicmonitoringis not needed.MarkDeyrup ofArchboldBiological Station
(pers.comm. 1995)notesthat until landacquisitionprogramswere implemented,this plantwas
genuinelythreatenedand thatconservingits habitathasbeena difficult andworthwhileenterprise.

Paronychiachartaceasubsp.minima - papery whitlow-wort (T)
Life history:Annual herb.
Objective: Delist.
Criteria: Conservationof its habitat: marginsof karstponds. The exactnumberof sitesneeding

conservationcannotyetbedetermined.
Reasons:Furtherwork is neededto mapthis plant’sdistributionon shoresof karstpondsnorth of
PanamaCity in theFloridapanhandle. Severalotherendemicplantsoccurin thesamehabitat,and
botanicalsurveywork hasbeenprogressing,althoughtheServicehasyetnot begunthelisting process
for theseplants. Thesepondmarginsaredefinitely threatenedby residentialdevelopmentandperhaps



62

RECOVERY RECOVERYOBJECTIVES& CRITERIA

by off-road vehicles,so it is appropriateto developconservationmeasuresandto encourageland

acquisitionthat is alreadyplannedby the Stateandthe NorthwestFloridaWaterManagementDistrict.

Polygala Iewtonii — Lewton’s polygala (E)
Life history: Lives severalyears,survivesfires. Occupiesscrub,highpineland,and,especially,

intermediatehabitats(like Ericgonumiongifoliumvar. gnapha4folium).
Objective: Reclassify,thendelist.
Criteria: For reclassification,the speciesmustbeconservedin Highlands,Polk, andMarion

Counties,plusat leastoneothercounty(Lake or Orange). It mustbepresentat20 or

moreprotectedsites, eachwith demographicmonitoringfor atleast5 years. Surveysare

neededto determinetheextentof populationson protectedor likely-to-be-protectedsites.
Limited experimentation(orcarefulexaminationof theresultsof naturalexperiments)with

habitatmanagementis needed.This canprobablybeaccomplishedat OcalaNational
Forestandperhapsoneor two sites elsewhere.

Reasons:This small plant,which canbe mistakenfor otherspeciesof Polygala,mayprove to be

somewhatmorewidespreadthanindicatedby existingsurveys. It appearslikely thatanadequate
numberof sites will be protected,someasuresto recoverPolygala Iewtonii can concentrateon assuring

good managementof protectedsites.

Polygonellabasiramia- a wireweed(E)
Life history: Short-livedperennialherbthat doesnot resproutafterfire; it maintainsits populationsby

seed(MengesandKohfeldt 1995).
Objective: Reclassifyto threatened,thendelist.
Criteria: Reclassify: The 1990 edition of this planstatedthatthe speciescould bereclassifiedwhen

adequatemanagementwas assuredat thefive sitesthatwerealreadyprotected(andthe
accuracyof identificationof this specieshadbeenconfirmed),anddelistedwhenonemore

site in HighlandsCountywas protected.This objectivehasbeenmet.
Biologistswho work with scrubconservationnow preferto seemoresites

protected(20 to 25 representingthe entire rangeof the species),with adequatefire

managementandmonitoringfor at least 10 years. Someof the largerprotectedtractshave
morethanonedistinct areaof scrub,andby countingtheseareas,it is likely thatpresent

acquisitionplans sufficeto protectat least20 sites.
3) The distributionof this speciesneedsto be confirmedby an examinationof herbarium

materialby anexpertsystematist.
Reasons:Polygonellabasiramiacan beconfusedwith themorewidespreadP. ciliata, soit is essential

to haveherbariumvoucherspecimensfrom protectedsites, andto reviewthosespecimensbefore

delisting. The speciesis locally abundant,so thereis no biologicalreasonnot to takespecimens.
Adequatehabitatprotectionfor Polygonellabasiramiaseemsassured.It was foundatAvon ParkAir

Force Rangeafter it hadbeenlisted, andit is presentat mostof the landacquisitionsitesin the Lake
WalesRidge. Elevenof the sitesarealreadyprotected. This speciesis nearlyubiquitousin firebreaks,

animalor humantrails, or otherdisturbedareas,so it is essentialto ensurethatit is not beingconfined

to artificially-disturbedareaswhile naturalgapsin the vegetationdisappear(seecommenton

Polygonellomyriophylla aboutthe necessityof prescribedfire). Polygonellabasiramiaalmostcertainly
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doesnot needto bemonitoredat siteswith moreseriouslyendangeredgapplants, suchasHypericum

cumulicola.
The 1990 editionof this plannotedthat the specieshadbeenfoundat Avon ParkAir ForceRange,

andprotectedat 4 othersitessinceit was listed, soreclassificationto threatenedstatuscould be
consideredas soonasherbariumspecimenswerereviewedandappropriatemanagementestablishedat

the protectedsites. Delistingrequiredprotectionof onemoresite in HighlandsCounty.

Polygonellamyriophylla— sandlace(E)
Life history: A low, spreadingshrubthat occupiesareasof baresandcreatedby disturbancein scrub.

It may resproutafterfire.
Objective: Reclassifyto threatenedstatus,thendelist.
Criteria: Reclassify: Protect10 sitesin HighlandsandPolk counties. Demographicmonitoringis

neededto ensurethatpopulationsarebeingmaintainedin thevegetationproper,notjust in
fire lanesandroadedges;
Delist: protect20 sites(including at least 1 site in Orangeor Osceolacounties;the count
can includemultiple siteson largeprotectedtracts)andhave10 yearsof demographic

monitoringresultsfrom 10 ormoreprotectedsites showingthat theplant is u~tbeing
restrictedto artificially disturbedareas.

Reasons:Thisconspicuousplantoccurswith Eryngiumcuneifolium,Hypericumcumulicola,

Paronychiachartacea,andPolygonellabasiramia. Thereis a seriousdangerthat land managers,
seeingthe plantsin theseartificially-disturbedsites,will seelittle reasonto provideprescribedfires to

simulatethenaturalfire regime. DemographicmonitoringofPolygonellamyriophyllais alsoneeded

becauseit is not clearwhetherfire is essentialfor this species(which readilymovesinto bareareas
createdby fires). It is possiblethatthis speciesmaintainsits ownopeningsthroughallelopathy.

Prunusgeniculata- scrub plum (E)
Life history: Shrubthatresproutsafterfire but apparentlydoes~ spreadclonally, soeveryclump of

stemsis adistinct individual. Occursin highpineland,scrub,andscrubbyhighpineland.
Its habitatandrangearesimilar to thoseof Chionanthuspygmaeus.

Objective: Reclassifyto threatened,thendelist.
Criteria: Reclassify: 8 populationsat4 sites,with at least10 yearsof demographicmonitoringof at

leastonesite (andmonitoringestablishedat all sites). Sitesmustbeprotectedin

Highlands,Polk, andLakecounties.
Delist: 20 populationsat 5 sites,with 10 furtheryearsof monitoring.

Reasons: The objectiveandcriteriaarethe sameas for Chionanthuspygniaeus,andarethesameasfor
the 1990 editionof this plan,with the additionof demographicmonitoring.

It is uncertainthatthereareanyreally largepopulationsof thisshrub. Assumingit is insect

pollinated,evena largeprotectedarealike LakeArbucklemayprove to haveonly asinglepopulation.
Demographicmonitoring(alreadyunderway)needsto continuefor anumberof years.

Althoughthe Stateis planning landacquisitionin LakeCounty,no purchaseshavebeenmadeyet.
In HighlandsandPolk counties,thetwo shrubsaregaining habitatas landacquisitionproceeds.
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Warea carten - Carter’smustard(E)
Life history: An annualwhoseseedsgerminatemostlythe yearafter fire. Plantsthatgrowthe first year

afterfire aremorevigorousthantheplantsthatgerminatein following years.
Objective: Reclassifyto threatened,eventuallydelist.
Criteria: Reclassification: tentatively,protectat least10 siteswith viablepopulations. The same

delistingobjective asfor Paronychiachartaceasubsp.chartaceawould beappropriate,

but the fugitive natureof Wareacarteri,with seedgerminatingonly undertheright

conditions,makesit harderto be surethat the latter speciesis secure. It will probably
takeat least 10 yearsof searchingfor Wareapopulationsin burnedor disturbedareasto

understandits real abundanceanddistribution,andthe extentof its seedbanks. If sites in

scrubbyhighpineland,with their higher fire frequencies,turnout to havesignificant

populations,the recoveryprocessmightbe speededup. It is essentialto searchfor this

specieson the Floridaeastcoast,especiallyBrevardCounty.
Delisting: maydependprimarily on understandingthisplant’smanagementneedswell

enoughto be sureit is safeon protectedsites.
Reasons:Becausethe numberof floweringindividualsat a site variesdrastically,it is importantto
searchfor this speciesin theyearafter a fire. Becausefires in scruboccuratlongintervals, it will take

yearsto mapout the distributionof Wareacarreri in preservesandelsewhere.The 1990 editionof this

plan tentativelycalledfor protectionof at least5 sitesfor reclassification,andwantedmonitoringand
evaluationof minimumviablepopulationsize.

Ziziphuscelata— Floridaziziphusor lotebush)(E)
Life history: Shrub,spreadingclonally from its root system,almostcertainlyresproutingafterfire
Objective: Preventextinction
Criteria: Reversedeclineof theplantsat the LakeArbuckletract of LakeWalesRidgeStateForest

(probablythroughprescribedfire). Protectothersites,if possible,throughconservation

agreementswith pastureowner(s). Build up andmaintainagermplasmcollection. Search

for morepopulations.
Reasons:Recoverydependson the existenceof enoughgeneticallydistinct individualsto constitutea
minimumviablepopulation. If so,the samerecoverygoalsapplyto it as to Chionanthuspygmaeus.

The secondaryobjectiveof thisplanis to enhancetheprospectsfor recoveryof otherlistedplants

andanimalsof thecentralFlorida scrubandotherdry habitats,andto obviatethe needto list several
plantsof dry habitats(andmoisthabitatsadjoiningdry habitats)thatareof concern,including:

Calaminthaashei,Hypericumedisonianum,Lecheacernua,Panicumabscissum(cutthroatgrass),and
Schizachyriumniveum(scrubbluestemgrass). Other scrubendemicswill alsobenefit,for example

Quercusinopina (Archbold oak),hexopacavar. arenicola (scrubholly), anddistinctivelocal

populationsof Cyriula andCrataegus(asnotedby R. McCartney,Woodlanders,Inc., Aiken S.C. and
S. Chrisiman). Becauseuplandnativevegetationis rapidly beingdestroyedor fragmented,the land
acquisitionprocesscannotbeallowedto slowfrom its currentpace. Delay will causetheloss of

irreplaceablehabitat. HabitatConservationPlanspreparedfor Floridascrubjaysandotherthreatened

animalswill not provideanalternativeto landacquisitionfor theseplants.
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B. NARRATIVE OUTLINE

1. Protecthabitatsof theplants. The primaryconservationmeasurefor thesespeciesis to protect
nativepopulationsin their habitatsof scrubandhigh pinelandin Highlands,Polk, and(for some
species)othercounties.

1.1 Maintainan inventoryofsitesandspecies.To assessprogresstowardcreatinga network
ofprotectedsites, to detectunmetconservationneeds,and to allow land managersfor

different agenciesto assesstheiractivities in ane&osystemcontext,it is importantto have
overall database(s)that, asa minimum,tell which speciesoccurat which sites. Thepotential
for habitatconservationplans (task1.41)makesit useful to assembletheavailable
informationon unprotectedsiteswith listed species.

A greatdealofinformationis availablefrom surveysconductedsince1980, andthis
information is accessiblethroughtheFlorida NaturalAreasinventoryandperhapsother
sources.The problemis to find inexpensivewaysto updateandimprovetheexisting data.
Recentsurveyshaveshownthat existing inventoriesarefar from complete.

Work atArchbold Biological Stationon thedistributionof theFlorida scrubjay may
providea geographicinformationsystem(GIS) frameworkon which to addplant
distributionsandhabitatmappingappropriateto plants (for example,high pineland). Well-
designedmapsarevaluabletools,uniquely ableto showhow eachspecieshasits own
distribution. This educationalfunctionis usefulboth to managersandto thewiderpublic.

Datamanagementfor individualprotectedsites is coveredin task2.6.

1.2 Conductsurveysfor selectedspecies,eitheron landswheretheymight be protectedor on
protectedsites. No inventorywork canbeconductedwithout landownerpermission.

1.2.1 Lupinusaridorum surveys. Surveysalongthe Florida Turnpikeright-of-way westof
Orlandoareessential.Plantsmight befound alongInterstate4 southof Orlando,
particularlynearstateroad535. The surveysmustmapor marktheplants in a way
usableto theFlorida DepartmentofTransportation.Difficulties with listed scrub
plantson limited-accessrights ofwayhavemadeclear the needto havesurvey
informationwell in advanceof anyconstructionplans.

1.2.2 Cladoniaperforataawareness.Biologistsworking in scrubneedto knowhowto
identify andto be on the lookout for this lichen,which is easyto spotandrelatively

easyto identify (little if any magnificationis required). It hasbeencarefully searched
for, especiallyon theLakeWalesRidgein HighlandsandPolk counties,alongthe
southeasterncoast,andon the coastof thewesternFlorida panhandle. it definitely has
a limited, spottydistribution. But it hasrecentlybeenfoundatsitesthathadbeenat
leastcursorily surveyed. It will beessentialto carefully inventory(or re-inventory)
any landacquisitionsites,andto follow up any newdiscoverieswith searchesof the
immediateneighborhood.Goodillustrations(including line drawingsand

photographs)will help managersandotherbiologistsidentify this species.
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1.2.3 Wareacarterisurveys. Germinationandflowering ofthis annualspeciesis stimulated
by fire, so post-firesurveysshouldbeconducted,especiallyin BrevardCountywhere
thereis only onerecentherbariumspecimenof thisplant. Surveysarealsoneededfor
monitoringpurposesin preserves.Becauseof the needto conductsurveysafterfires,
it will takeyearsto build up an accurateview of this plant’sdistribution,abundance,
andconservationstatus.

1.2.4 Polygonellabasiramiaidentification. Someuncertaintyremainsover the

identificationofthis plant(versusPolygonellaciliata andP. gracilis), and thereforeits
geographicrangeis somewhatunclear. Herbariumspecimensfrom asmanyprotected
sitesaspossible(especiallyAvon ParkAir ForceRange)shouldbe evaluatedby a
systematistto assurethat they havebeenidentifiedcorrectly. If they aren’talready

available,voucherspecimensmustbe collectedfrom protectedsites,especiallyin Polk
Countywherethe distributionsofthetwo speciesmight overlap. The systematicsof
thesespecieswasreviewedby NesomandBates(1984),andthereis no apparentneed
for furthersystematicsinvestigations.

1.2.5 Surveysin “outlying” counties. Scrubsites on thesouthernLakeWalesRidgehave
beenmoreor lessadequatelyinventoried. As opportunitiesarisein connectionwith
proposedstateland purchasesor otheractivities, botanicalinventoriesshouldbe
conductedin scrubandhigh pinelandin Osceola,Orange,Lake, Pasco,Hernando,

Citrus,Sumter,Marion, Volusia, Hardee,andManateecounties.Thereis alwaysthe
possibilityof finding Cladoniaperforata, Bonamiagrand~flora, Eriogonumiong~folium
var. gnaphalifolium,Nolina brirtoniana, Polygala lewtonii, ornewDicerandra

populations.

1.3 Continuelandacquisitionfollowing plansadoptedby governmentsandprivate
conservationorganizations.Landpurchaseneedsto bepursuedbeforeotherland
conservationoptions, suchasconservationeasementson private land, becauserealestateand
agriculturaldevelopmentis proceedingtoo rapidly for othermethodsof landprotectionto
contributemorethanmarginallyto the recoveryof thesespecies.

1.3.1 TheLakeWalesRidgeandnearbyridgesremainthe centerpiecefor land acquisition
strategy,asdescribedabovein “Existing conservationmeasures,”p. 44.

Lupinusaridorum, followedby the speciesofDicerandra (with their own
recoveryplan)arethehighestprioritiesfor habitatacquisitionin theLakeWalesRidge

areadue to their restricteddistributions. The Statehasacquiredthe first Zizaphus
celatato be discoveredwith intact nativevegetation. No site Cladoniapeiforatasite

on theLakeWalesRidgeis currentlyavailableforpurchase. At thetime of writing,
acquisitionprospectsappeargood for the narrowlydistributedDicerandrachristmanii
(the only site is beingpurchasedby the Fish andWildlife Service),reasonablygoodfor
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Crotalaria avonensisandConradinabrevifolia (CarterCreekis aproblem), andvery

good for the morewidelydistributedspecies.
Both the Stateandthe Servicehavefocusedtheir acquisitionplanson thebest

availablelarge,unfragmentedremnantsof scrub(theStateis alsointerestedin good

examplesof othernaturalvegetation). Thefocuson large sitesis consistentwith
Fernald’s(1989)assessmentthatpreservesshouldbe atleast500acresfor easeof
managementandto maintainthe vertebratefauna. In particular,researchersat

ArchboldBiological Stationhaveshownthat scrubjaysneedrelatively largepreserves.
To allow dispersalofbirdsbetweenpreserves,thepreservesmustbe reasonablyclose
togetheror havesmaller “steppingstone”patchesof scrub. Steppingstonesfor jays
maybe valuableplantrefuges. EricMenges(ArchboldBiological Station,pers.
comm. 1995)emphasizedthe needfor fire managementin scrubpreservesaimedat the
needsofthescrubendemicplants.

StevenChristman(pers.comm. 1988)suggested30 acresasa feasiblepreserve
sizefor plants andlizards. Fernald(1989),writing aboutthe scrubsoftheAtlantic
CoastalRidge,suggestedestablishingasmanysmall preservesaspossible,with a
minimum practicalsizefor managementpurposes“of about10-15acresfor botanical
preservesand50 acresfor scrubcommunitypreserves.”(p. 60, Fernald). Donald
Richardson(EcologicalConsultants,Inc.,pers.comm. 1995)sets 10 acresasa
minimum sizefor scrubmanagement.The viability ofasmall preservedependson the
natureof its neighbors: citrusgrovesmay bemuchmorecompatiblethanresidential

areas,which createproblemsoffire protectionanddepredationsby pets,feral dogs
andcats, trashdumping,andoff roadvehicles. The smallesttract on whichacquisition
is underwayfor theNationalWildlife Refugeis a 50-acresite for Lupinusaridorum.
No largersitesexistsfor the lupine. The State’sLakeWalesRidgeproject (including
the formerly separate“Wareaarchipelago”project) hasseveralsmall sites.

1.3.2OutsidetheLakeWalesRidgeregionaresignificantportionsof therangesofseveral
of theseplants. The recoveryobjectivesseektheconservationof eachspeciesin as
muchof its former rangeas feasible. If anopportunitybecomesavailableto purchase
land for Lupinusaridorum in OrangeCounty, or if desirablehabitatfor Prunus

geniculataorPolygonellamyriophylla becomesavailablein thatcounty, it would

contributeto recovery. Shouldanyof thespeciesbe foundin Pasco,Hernando,
Citrus, or Volusiacounties,acquisitionmight beconsidered.Unfortunately,intensive
biological surveyslike the onesthatwereconductedon the LakeWalesRidgeanda
few otherareasarenot availableelsewhere,so it isn’t possibleto developadetailed
acquisitionplan for thesespecies. However,sitesthat areknown to haveaparticular
speciesmay, uponcloserinspection,alsohaveothers. A costly acquisitionby Palm
BeachCounty, the JupiterRidgeNaturalArea, was well justified asoneof thelast
opportunitiesto conservecoastalscrub(with Florida scrubjays andtheendangered
Asiminatetramera). Sinceacquisition,two moreendangeredplantshavebeenfoundat
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the site: Polygalasmallii (previouslyknownfrom the Miami area)andCladonia
peiforata. This showsthe benefitsof conservingecosystems,not just species.

Landacquisitionmaybe feasibleto conserveParonychiachartaceasubsp.
minima. Betterinformationon its habitatwill be developedas statussurveysare

completedfor otherkarstpond endemicplantsthathavebeenunderconsiderationfor
Federallisting. Searchesaimedat Paronychiaitself needto be conducted.

1.4 Pursuenon-acquisitionlandconservationmeasuresthat offer opportunitiesto conserve

plantsat sitesthat arenot suitableor not availablefor acquisition.

1.4.1 Ensurethathabitatconservationplansfor Floridascrubjay andthreatened
lizards(seetask621.)helpconserveothermembersof thescrubbiota. Whena
developmentprojectwould causetakeof listed animals,thedevelopermustdevelopa
HabitatConservationPlan(HCP) for thoseanimalsandfor any listedplantson the
projectsite in orderto obtaina takepermit for the animals. Becausescrubjays and the
lizardsoftenoccurwith listedplants,HCP’spresentopportunitiesto conservethe
plants(for example,an HCPconservedavaluableEryngiumcuneifoliwnsite).

1.4.2 Use conservationeasementsandothernon fee-titleownershipoptions.

ConservationeasementsarerecognizedunderbothFederalandFloridastatelaw, and
mayin somecasesprotecthabitatwhile allowing it to remainin privateownership.
Non-binding conservationagreementswith landownersmayalsoproveusefulasa
supplementto landacquisition. While conservationeasementswill probablybe a
minorpart of recoveryfor thesespecies,comparedto acquisition,theymayprove
valuablein areasoff the LakeWalesRidgewhereranchingor citrusremainsthe

predominantlanduse.

1.4.3 Protectlandthroughregionalandlocal countyplanning. Fernald(1989)provides

detailedguidancefor the southernAtlantic CoastalRidge. Althoughdevelopment

pressureson the coastalridge differ from thosein the centerof thepeninsula,manyof
his recommendationsareapplicableto the LakeWalesRidge.

The first edition of this recoveryplanexpressedhopethat scrubandother

nativevegetationmightbeprotectedthroughthe State’srequirementfor countiesto
developcomprehensiveplans,andby the State’sproceduresfor planning
Developmentsof RegionalImpact(DRI’s). Theseprogramsseemto havehadlittle
effect, with afew exceptionssuchas HillsboroughCounty’sscrubprotectionprogram,
enactedas part of its Land AlterationandLandscapingOrdinance(Ordinance87-2).

Any legalprotectionfor scruband/orhighpinelandshoulddistinguishbetweensites

with few or no endangeredspeciesandthosesiteswith numerousendangeredspecies

and/orthe mostseriouslyendangeredspecies(suchasZiziphus:elataandLupinus
aridorum). Thereis also aneedto balancethe needto mitigate for wetland loss

againstthe needto conservevaluableuplands.
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Countyplanning/permittinghasthe potential to encouragecompatibleland uses
adjacentto biological preserves.For example,denseresidentialdevelopmentadjacent
to scrubin biological preservesisundesirablebecauseof thepossibilityof intense

scrubfires (especiallywildfires) affectinghousesor people. Somescrubpreserves,
suchasJonathanDickinsonStatePark,arecopingwith residentialneighbors,but it
would bepreferableto preventsuchconflicts. Domesticanimalssuchascatsarenot

compatiblewith scrubjays.
Fernaldsuggestedthat golf coursescanbedesignedto protectscrub(p.100,

fig. 44). Golf coursedesignerscanobtainexpertadviceon working with scrub
vegetation,and suitablepropagatedplant materialis readily available.

Somepermittingproceduressuchasusepermitsfor sandminesmay also foster
conservationofnativevegetation. Provisionsin countyplanssettingminimum
acreagesfor agriculturalzoningandprovisionsfor “sunsetting”abandonedor illegally
plattedsubdivisionsmaybe vital for habitatprotection,becausesomeimportantareas
haveremainedundevelopedbecausethey wereplattedandsold off in small parcels.

1.4.4 Protectandmanagesmall publicly-ownedor institutionalsites. Somevaluable
small tractsof scrubarein public or institutionalownership;for example,tractsat
SouthFlorida CommunityCollegein Avon ParkandAvonParkAirport (Christman
I988c). Althoughthey areseldomownedby theutilities, electricpowerline rights-of-
way mayoffer someopportunitiesfor protectingscrubplants andanimals. It should

bepossibleto assistsomeownersandmanagersby providing vegetation-renewal
services(e.g.cutting the vegetationto the groundto simulatetheeffectsof fire).
Managementof small “steppingstone”habitatsfor Florida scrubjayscould benefit
plants.

2. Manageprotectedhabitat. The Statehasestimatedthemanagementcostsfor proposedland
acquisitions(Florida Dept. EnvironmentalProtection,Division of StateLands 1994). Thesecost
estimatesincludevisitor andrecreationalfacilities (for parks)and includemanagementcostsfor a
greatdeal of nativevegetationotherthanscrubandhighpineland. Nevertheless,thesefigures

provideareasonableguideto the start-upandoperatingcostsfor the networkof preservesneeded
to meetthe objectivesof this plan.

ManagementCosts Start-up First year
SaddleBlanketLakes(Div. of RecreationandParks) 65,041 65,041
CatfishCreek(Div. ofRecreationandParks) 43,497 43,497
Horse CreekScrub(TheNatureConservancy) 92,212 47,002
LakeJunein Winter (Div. of Recreationand Parks) 206,614 206,614
LakeWalk-in-the-WaterandHesperides(Div. ofForestry) 94,940 48,724
LakeWalesRidRe Ecosystems.17 sites(TheNatureConservancy) 774.045 426335
Total costs 1,276,349 837,213
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2.1 Developmodelrife managementplans for Lake Wales Ridge scrub, coastal scrub, and high

pineland.
Site-specificfire managementplans(task2.4.2)may benefitsomespeciesat the

expenseof othersunlessthey incorporatea high degreeof variability in theperiod-between-
fires. Model plan(s)incorporatingvariablefire returnintervals for scrubandhigh pinelands
shouldbe producedto guidesite-specificplans(A. Herndon,Florida InternationalUniv., in
litt. 1995;MengesandKohfeldt 1995). Additionally, the technicalaspectsof fire planning
(fuel models,weather)neednot be doneseparatelyfor eachsite.

2.2 Initial inventory for eachprotected site. Managersneedto startout with at leastminimal
information, suchasa checklistofbiota, aerialphotograph(s),photocopyofthesoil survey
sheet,andat leasta simplevegetationmap(perhapsdrawnon an aerialphotographor the

soil survey). Deficienciesshouldbe notedandremedied.

2.3 Conductinitial conservationmeasuresat eachprotectedsite. As sitesareprotected,
managementbeginswith boundarycontrol(usually fences,gates,andsigns)andtrash
cleanup. Dumpingandrecreationaldriving havecausedproblemsat manysites,so it is

essentialfor managersto effectivelytakecontrolof sitesto preventany furtherdegradation.
Sitesrangefrom nearlypristine(PlacidLakeswasagood example)to badlyaffectedby
dumping(FlamingoVillas). Controlof off-roadvehiclesandotherusesis particularly
importantatLupinusaridorumsites, whicharebeingbadly impacted. Trashdumpingis a

particularlysevereproblemat FlamingoVillas.

2.4 Establish managementobjectivesfor eachsite; determine what managementservicesare

neededat eachsite. Site-by-sitewritten objectives are essentialbecause1) The sitesare
diversein termsof vegetation,species,expectedpublic use,andadjacentlanduse. 2) The

conservationneedsofparticularspecieswill dictatethat theirmanagementbe emphasizedat
particularsites, and 3) withoutwritten objectives,essentialmanagementtaskswill probably

be neglectedin thecompetitionfor managers’attentionand funds.
“Managementservices”arewhat that mustbe doneto implementmanagement

objectives,from tendingfencesandgatesto providingprescribedfires andsuppressing
wildfires. While practicalconsiderationsof providingmanagementserviceswill influence

goals,managersmustnot becomepreoccupiedwith managementservicesuntil theyknow

whatthey wantto accomplish. We expectthat in practice,serviceswill beplanned
immediatelyafterobjectives.

2.4.1 Setmanagementobjectives. Ensurethatobjectivesfor eachsite meshto meetthe

overall recoveryobjectivesofthespecies.
Managementobjectiveswill generallybe statedin termsof thedesired

conditionofthevegetationand fire regime,with supplementaryobjectivesas needed
for restorationofdamagedareas,maintaininggood relationswith neighboringland
owners,andaccommodatinganypublic use. Becausethe plantsthatoccurin scrub
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sharehabitatwith Florida scrubjays, objectiveswill reflect thejay’s well-understood
habitatrequirements.In manyscrubareas,it may be appropriateto treatFlorida
rosemaryas a key managementspecies,becausemanyotherplantsareassociatedwith

it. In high pinelandandothervegetation,managementobjectivesmay bestatedin
termsofreversingthe effectsof manyyearsof fire suppression.Specialcaremustbe
takenin settingobjectivesfor vegetationintermediatebetweenscrubandhigh pineland
(which is inhabitedby severalof thespecies,suchas scrubplum). Thereis
uncertaintyasto whethersomeofthesesitesaretruly intermediateor merely
degraded,somanagementobjectiveswill betentativeandmonitoringofthreatenedand
endangeredspecieswill bedesignedto showtheeffectsof managementmeasures(such
as restorationoffire, plantingof wiregrassandpine trees).

2.4.2Developfire andothervegetationmanagementplans. Different landmanagement
agenciesin Floridahavetheirownprocedures,but they all cooperatein respondingto
wildfires, andoftenin conductingprescribedfires. Interagencyfire cooperation
alreadyexists. Preservemanagersneedsite-specificplansfor fire thatwill takeinto
accounttheneedsofeachplant andanimalspeciesofconservationconcern. Such
plansshouldexplainhow competingconservationrequirementsarereconciled.
Prescribedfires in Florida scrubjay habitatduring the nestingseasonrequireincidental
takepermitsundertherequirementsof theEndangeredSpeciesAct.

Managersmustbe ableto respondto wildfires withoutcausingunnecessary
collateraldamageto biological resources.With carefulplanning,prescribedburning
maybe feasibleevennearhousesor busyroads(PalmBeachCounty is conducting
smallburnsin urbanizedareas). Mechanicalscraping,eitherof entirestandsor of
limited areaswithin stands,may serveasanacceptablesubstitutefor burning in some
cases(experimentsplannedfor JonathanDickinsonParkwill be relevant). Restoring
naturalisticfire regimesin degradedhigh pinelanddependson beingableto restorethe
wiregrassandlongleafpinesthatprovidethefine fuels that in turnmakepossiblelow-
intensity,rapidly-spreadingfires. Restorationofhigh pinelandsthathad lost their
wiregrasswasconsideredimpossibleuntil recently,butwork underwayat preservesin
Florida is changingthatperception. Plantingofwiregrassseedlingsis too costly to be
feasiblefor largesites. Direct seedingmaybe analternative.

2.4.3 Controlexotic pestplants. Threatsarediscussedon page42. For mostscrub
preserves,the threatsarenot yet asoverwhelmingasthey arein the Evergladesor
Miami pine rocklands,butpreservemanagersmustcontrolexoticpestinfestations
beforethey get out ofhand. The ForestService’scampaignto eradicatecogongrass
andPalmBeachCounty’swork with Brazilianpepperareexamples. It is quite
possiblethatnewexoticpestplantthreatswill emerge(the recentspreadof tropical
sodaappleis areminder).

Both site-by-siteefforts to controlpestplantsand involvementin broader
biological control initiativesareneeded.Controlefforts may haveto extendbeyond
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removalof existing infestations: seedmaybe spreadwith roadbuilding materials,and
fill dirt or crushedlimerock mayprovidenutrient-enrichedsubstrateson whichpest

plantscanthrive. Additionally, limerock from southFlorida is likely to be

contaminatedwith Neyraudiaseeds.Forpreservemanagers,control of dumping

(especiallyyard waste,which maycontainair potato,Bostonfern, andothernoxious
weeds)is an importantmeansof preventingexoticplant infestations.

The problemof spreadingexoticpestplants throughdumping is onereasonwhy
preservemanagersmustconsiderrestrictingmotor vehicleaccess.

2.4.4Developaspecialmanagementplanfor Lupinusaridorumand other plants on
highwayrights-of-way. The FloridaTurnpikeright-of-way is crucial to the survival
of this lupine in the wild. Site-specificplansfor ensuringthe plant’s future shouldbe

developedandimplementedby the FloridaDepartmentof Transportationin

cooperationwith others.

2.4.5 SitespecificCladoniaperforatamanagementin preserves.This lichenoccupies

otherwisebaresand in full sun. This impliesthat it movesinto siteswhereshrubsand
sandpinesincreasetheir coverslowly afterfires, andthat fires areinfrequent. Onthe

Gulf andsoutheastAtlantic coasts,hurricanesprobablyhelpmaintainthe opennessof

thesites. Onthe LakeWalesRidge, Cladoniasitesarerosemarybaldsthat

presumablyhaveextremelylow fertility andextremelyslowgrowthratesfor the
shrubsthat inhabit them. It is not knownhow Cladoniaperforata reoccupiessitesafter
disturbanceor how it reactsto trampling(a factoron the Gulf coastandpossiblyat

Archbold).
PaulaT. DePriest(NationalMuseumof NaturalHistory, Smithsonian

Institution)workedon the recoveryof Cladoniapeiforatafrom HurricaneOpal of

1995. At the time of writing shehadsuggesteda courseof actionandhasvisited
Cladoniapeiforatasitesbothon the Gulf andat Archbold Biological Station.

DePriest’ssuggestionsshowthat lichenmanagementplanscanandshouldincorporate

monitoringaimedatunderstandingthe establishmentof this lichen(including
reintroductionplots atEglin) andanalysisof geneticvariation. An additional resource
for lichenconservationis the InternationalAssociationfor Lichenology, International

Committeefor Conservationof Lichens(ICCL). The ICCL was acceptedas a

SpecialistGroup for lichensin the SpeciesSurvival Commission(IUCN/SSC)in 1994.
It appearsthatpost-hurricanerestorationplansareneededfor Cladonia

perforazaboth in the Panhandleandin southeastFlorida.
Obtaining a consensusof fire andlichenexpertson fire managementfor this

lichen is likely to requirefive to tenyearsof demographicmonitoring, including
recoveryafter fire.
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2.4.6 Geneticmonitoringfor Liatris ohlingerae. This obligateoutbreederformslow-
densitypopulations,so on smallersites it will be necessaryto ensurethat there is
sufficientwithin-populationgeneticdiversityfor reproduction.

2.5 Providemanagementservicesfor eachsite. Conductactionsplannedin task2.4. Keep
recordsof the actionstakenandtheir effects.

2.6 Monitor eachsite. For eachsite,developa list of necessarymonitoringtasksand identify
anagentto conductthe tasksandensurecontinuityandquality of monitoring. Monitoringat
thecommunitylevel (seetask5 for individual species)shouldbe ableto detectvegetation
changeduring the fire cycle: amountof openspacebetweenshrubsandheightof shrubs(in
scrub);grassinessanddemographyof oaksandpines(high pineland). The goal will be to
seewhetherthesite and its biota aremaintainingtheirintegrity or if degradedsitesarebeing
effectively restored. Photographyofpermanentplots,or photographyfrom specificlocations
arelikely to be useful. Monitoring anddatastoragemethodshaveto be inexpensiveand
efficientbecausemanagementbudgetsarealwaystight. Costlymonitoringprotocolsare
likely to be abbreviatedor abandonedprematurely. Standardizationof monitoringmethods
anddatabaseswould helpmanagersby making it easierfor newpersonnelto learnthe
methods,andby malcing it possibleto comparedatafrom different sites.

3. Conservegermplasmof speciesthatarelikely to lose muchof theirgenepools orcan’tbe
adequatelyprotectedin thewild. LupinusaridorumandZiziphuscelataarethe most logical
candidatesfor germplasmconservation,followedby theothermostnarrowly distributedspecies:
Crotalaria avonensis,Conradinabrevifolia, Liatris ohlingerae(andDicerandraspecies,with their
ownrecoveryplan). The otherspeciesarelikely to be safein thewild.

3.1 Conductgeneticstudiesto ensurethat propagatedplantsrepresentthegeneticdiversity
oftheir species.Thereis little likelihood of attemptsto replicateindividualpopulationsas
partof recovery. If propagatedmaterialrepresentsthe species,thenan introductionusing
thatpropagatedmaterialwill also representthe species. Therefore,geneticstudiesneedto
be doneat thetime plantsaretakeninto propagation,andshouldbe unnecessarywhen
materialis takenfrom propagationto areintroductionsite. Geneticsmanagementplanning
shouldbeconfinedto assuringthe integrity ofthepropagatedmaterial. TheCenterfor Plant
Conservation(CPC)hasguidelinesfor propagationandreintroduction,and the guidelinesare
reviewedperiodically. Thedraft Fish andWildlife Servicepropagationpolicy requiresa
geneticsmanagementplanfor everyreintroduction,andrefersexplicitly to CPCguidelines.
For thesespecies,thereis no needfor geneticsmanagementto becomecomplex.

Genetictestingis not expensiverelativeto thecostof maintaininglive plants. For
example,in the caseof Torreyatax4folia,genetictestinghasassuredthatmaterialcollected

for botanicalgardens(some150accessiuns)fully representthespecies.
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3.2 Placeseedin long-termstorage. Lupinusaridorumseedsappearto remaindormantfor
50+ yearsin nature,so this is anideal candidatefor seedstorage. The Centerfor Plant
Conservationhasa cooperativeagreementwith theU.S. Departmentof Agriculture, National
GermplasmSystem,to storeseedof endangeredspecies. Dormancytestingof seedsis
neededto determinewhetherstoragefor this or otherspeciesis feasible. Germination
experimentsby SusanWallace(while shewasat Bok Tower Gardens,unpublished)showthat
seedsof someof thesespecieshavelittle dormancy,indicating that theywill not remain
viable in long-termstorage.

3.3 Propagateplants. The Centerfor PlantConservationprefersto collectseedratherthan
cuttingsfrom wild plants,whichhastheadvantageof only minimally disturbingwild plants.
Cuttingsfrom wild plantsareadvantageousin that they allowpropagationofgenotypesthat
occurin thewild. William Gensel(NorthCarolinaStateUniv., in litt. 1984)emphasized
that propagatingwild genotypesensuresagainstinadvertentselectionfavoringgenotypes
adaptedto cultivationbutnot to the wild.

3.4 Establishandmaintaincollectionsofliving plants. Bok Tower Gardenshasa collection
of someof thesespecies,partof theCenterfor PlantConservation’sNationalCollectionof
EndangeredPlants. Althoughthis collection is designedfor gertuplasmconservation,it also
providesuseful informationon thereproductive/populationbiology ofthesespecies,
including longevity of individualplants,phenology,andseedgerminationrequirements.The
establishmentof suchcollectionsis prerequisiteto the next task(4).

4. Establishandmanagenewpopulationsfor the mostseriouslyendangeredspeciesthat cannotbe
recoveredby protectingexisting populations. Introductionscanbe designedto yield guidancefor
managementofprotectedsites,and introductionsmay functionasexperimentsin plantpopulation
biology, in caseswhereit is possibleto framehypothesesabouthow particularspeciesbecome
established,or abouttheir physicalrequirements.Scientists,however,havehad to be modest
abouttheir abilities to elucidatewhy plantsaredistributedasthey arein the wild, and attempted
introductionsmay fail for reasonsthatcan’t readilybe elucidated,suchasinability of seedling
plantsto survive the physicalenvironment(including light, heat,cold, waterrelations,and
nutrients),predation,disease,allelopathy,and lack of mycorrhizalassociates.

Transplantingwild plants,especiallysalvagefrom sitesundergoingdevelopment,is not a
satisfactoryconservationmeasure(Faliselt1988),nor is it anappropriatemitigationmeasurefor
developmentprojects. Transplantingof entirematureplants is unlikely to work (ashasbeen
demonstratedwith Prunusgeniculata).

Translocationsofplantsshouldbe within their historic ranges,preferablyinto historic sites
wherelong-termprotection,management,and fundingareprovided. Sourcematerialfor

introductionsshouldbefrom the nearestpossiblesourcesite with a largeenoughpopulationto
providestartermaterial. In urgent(no-other-alternative)situations,exceptionsmay bemadeon a
case-by-casebasis(possiblyLupinusaridorum in OrangeCounty, if habitat restorationon public
landdoesn’twork). This plandoeszj~ contemplatemoving the mosttightly-distributedplants
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(suchasEryngiumcuneifolium)outsidetheirnative ranges,nor doesit endorsethenotionof
creatingscrubon sitespreviouslyoccupiedby othervegetation(aprimeobjectionis that sucha

new site would probablylack manyof theendemicscrubarthropods).
Newpopulationswill be plannedin accordancewith currentFishandWildlife Servicepolicy

with respectto propagationandintroductions.

4.1 Prioritizespeciesfor establishmentofnewpopulations.The mostnarrowly distributed
speciescoveredin this planareZiziphuscelata,Lupinusaridorum, Crotalaria avonensis,and
Eryngiumcuneifolium. Thenarrowly-distributedDicerandra taxahavetheirown recovery
plan. Preliminarywork on Ziziphusintroductionwasunderwayatthetime of writing. For
the lupine, propagationorplantingseedsin thewild shouldbe attempted. Introductionmay
be necessaryfor full recoveryof thetwo otherspecies(but this plandid notadoptfull
recoveryasan objective).

4.2 Evaluateselectedecologicalandreproductiverequirementsofthespeciesselectedfor
introduction. The restrictionof somescrubplantsto siteswith yellow orwhite sand,or
their associationwith speciessuchasrosemaryorscrubhickory, will helpguidethe selection
of suitablesitesfor newpopulations. Researchresultson the relationshipsofmicrohabitat
featuressuchasgapsbetweenshrubswill behelpful in finding orcreatingsuitablesites. Soil
surveysfor the countiesareavailable. Comparisonoffloristic lists ofsitesmaybe helpful.
Although selectingsitescarefully mayminimize the risk offailure, thedefinitivewayto
determinewhethera particularsite is suitablefor a speciesis to introducethatspeciesand
observethe results. It mayproveworthwhileto conductdetailedgenetictestingofZiziphus
celatato mapclones,if thespeciescontinuesto appearto be (or isproven)self-incompatible.
Resultsfrom task 3.1 will indicatewhetherfurthergeneticstudiesarenecessaryoruseful.

4.3 Introducefounderplants into sitesfor newpopulations. Decisionsmustbe madefor each
specieson whetherto transplantyoungnursery-grownplantsor to sow seed,howmany
plantsor howmuchseedis needed,whereto placethem,andhow (or whether)to markthe
sites. Recordsmustbe keptof the origins of the founderplants.

4.4 Monitor newpopulationsandarrangesuitablemanagementaccordingly. The new
populationsshouldbe examinedregularlyfor numbersandconditionof theplantsand for
threatsto thesite. Attentionto newly-establishedpopulationsshouldnot be allowedto
detractfrom similar monitoringandprotectivemanagementofnaturalpopulations,whichare
moreimportant(Task2). The moststraightforwardwayto encouragespreadofnewly-
establishedplants is throughanestablishedfire managementplan. In specialcases,or to
foster theinitial spreadof a population,othermethodscanbeemployedincluding clearingof
nearbyshrubsto createnewopenareasofbaresand,readyfor colonization.
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5. Assessspecies-by-speciesprogress;ensurethatrecoveryobjectivefor eachspeciesis
appropriate;planfor post-recoverymonitoring. Task2 is theprincipal measureof progress
towardrecovery,but it mustbe supplementedby monitoringorientedto individual species.

5.1 Conductpopulationviability analysisfor selectedshort-livedherbswith limited
distributions.

• Wareacarteri, an annual,germinatesand flowersmainly after fire. In additionto a
searchfor morepopulations(Task113),detaileddemographicinformationshouldbe
collectedon this species. At thetime of writing, Eric MengesatArchbold Biological Station
wascollectingsuchdata.

• Eryngiumcuneifoliumhasa small geographicrangeand is absentfrom many
seeminglysuitablesites. This is becomingaverywell-smdiedspecies,thanksto researchby
Eric Mengesandhis collaboratorsat ArchboldBiological Station.

• Lupinusaridorum, a short lived “perennial” species,flowersstronglyonly onceor
twice in its life. It would be helpful if demographicinformationwereavailableon the similar
but moreabundantLupinuswestianusof theFloridapanhandlecoast,whichcolonizesbare
sanddunesandroadrights-of-way. It shouldmakean excellentsurrogatefor L. aridorum

(Kral 1983, Wunderlin1984b). The demographicdatacollectedby StoutandCharba(1994)
needto be assessedto seewhetherthereis a reasonablepossibilityof maintainingviable
population(s)ofthis specieson sites thatcanbeprotected.

5.2 Refinerecoveryobjectivesas newinformation is generatedin Task51.

5.3 Planpost-recoverymonitoring. The EndangeredSpeciesAct requiresthat the Fishand
Wildlife Service“shall implementa systemin cooperationwith the Statesto monitor
effectivelyfor not lessthan5 yearsthestatusof all specieswhichhaverecovered. . . “ (sec.
5(g)(l)). Monitoringplan(s)mustbe readywhendelisting is proposed.

6. Enforceavailableprotectivelegislation. Employ local,State,andFederalregulationsto protect
sandpine scrubvegetationcontainingtheseplant species.

6.1 Initiate Section7 consultationwhenapplicable. Section7 of theEndangeredSpeciesAct
appliesto Federalactivitieswhich might affect listed species. Severalofthesenineteen
speciesareknownto occuron landswith Federalsurfaceownership(Bonamiagrand~fiora,
Eriogonumiongifoliumvar. gnaphalifolium,andPolygala lewtonii on OcalaNationalForest
and theNavybombingrangewithin theForest,andPolygonellabasiramiaon Avon ParkAir
ForceRange). Few consultationsareanticipated. The extentofFederalmineralsownership
beneathscrubandhigh pinelandsiteshasnotbeenevaluated,but seemsminimal exceptfor
Federalproperty.

6.2 Enforcetakeandtradeprohibitions. The nineteenspeciesareprotectedby trade
provisionsof theEndangeredSpeciesAct (including its prohibition againstremovingand
reducingto possessionany endangeredplant from areasunderFederaljurisdiction;
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maliciouslydamagingor destroyingany suchspecieson anysucharea;or removing,cutting,
digging up any suchspecies),by thePreservationof NativeFlora ofFlorida Act, andby
Stateregulationsregulatingremovalofplants from statelands. Violation of theseState
prohibitions(includingFloridacriminal trespasslaw) is alsoa violation of theEndangered
SpeciesAct.

A few of the specieshavehorticulturalvalueasornamentals,andseveralaresold in
thenative-planttradewithin Florida for scrubrestorationor scrub-stylenative landscaping.
PrunusgeniculataandNolinabrittoniana areofferedby nativeplantnurseriesin Florida
(Associationof Florida NativeNurseries1993,1995). Chionanthuspygmacuswasofferedin
interstatecommerceby at leastonenursery.Liatris ohlingeraeis easilygrownfrom seed,
andcould attainlimited horticulturalpopularity. Conradinabrevifolia is readilypropagated,
but its widespread,nonthreatenedrelative,Conradinacanescensfrom theFlorida panhandle,
offersexcellenthorticultural material. If Conradinabrevjfoliawerethreatenedby collection
ofwild plantsfor horticulturalpurposes,theServicecouldhaveproposedto moreregulate
trademorestringentlyby listing Conradinacanescensasa threatenedspeciesby similarity of
appearance.

FederalandStateregulationof endangeredplantsdoesnot addresslegitimate concern
that horticulturaluseofthesespeciescanthreatenthegeneticintegrity ofnaturalpopulations.
This concernhasled to suggestionsthatendangeredspeciesshouldnotbe commercially
available,or that recordsshouldbekept of sourcesandout-plantinglocations for
horticulturalprojects,justas for conservationprojects,so that introductionsandresulting
populationdynamicscanbereconstructed(Doria Gordon,TheNatureConservancy,in litt.
1995). The samequestionsarebeingraisedwith respectto theuseofnativeplantsfor
wetlandsrestorationandothermitigationprojects(wherelong-distancetransportof plant
materialis common). At the presenttime, useof theselistedplants for horticulturalpurposes
doesnot poseseriousconservationproblemsinasmuchasplantingsarelikely to be small and
may not be very permanent.If problemsarise,they will haveto be addressedthrough
voluntarycooperationwith propagators/vendors.Within theCenterfor PlantConservation
networkandBoard, thereis increasingsupportfor ornamentaluseofendangeredplants(B.
Meilleur, ExecutiveDirector,Centerfor PlantConservation,as summarizedin notesfrom
meetingof GeorgiaPlantConservationAlliance meeting,Athens,Feb. 1996). Plantingof

thesespeciesfor mitigationorothervegetationrestorationpurposesmaybe subjectto
approvalby permittingagencies,andcanbe reviewedon a caseby casebasis.

The EndangeredSpeciesAct’s prohibitionagainsttakeofendangeredor threatened
animalsmay indirectlybenefit theseplants,becausethe threatenedFlorida scrubjay, sand
skink, andblue-tailedmole skink occupythesamescrubhabitat. Habitatconservationplans
developedfor thesespeciesmaybenefitthe plants (asexplainedabove,task1.41).

7. Provide public information about scrub and its uniquebiota. Whenthe first edition of this
recoveryplanwaspublished,thegeneralpublic scarcelyknewor appreciatedthescrubbiota,
exceptperhapsfor theFlorida scrubjay. Educationalefforts, especiallythoseconductedby
ArchboldBiological Station, havebeensuccessful. Without this successfuleffort, the LakeWales
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RidgeNationalWildlife Refugewould not havebeencreated. TheState’ssystemof biological

preservesdependsfor its funding andfuture successon a broadbaseof public understandingand
support. Similarly, in the privatesector,The NatureConservancy,Bok TowerGardens,and
ArchboldBiological Station,andotherinstitutions,dependon public support. In this sense,public

informationandeducationis absolutelyessentialto thesespecies’recovery. Organizationssuchas

the Florida ParkService,the FloridaNative PlantSociety andgardenclubsplay crucial roles in

increasingpublicappreciationof scrub,high pinelandvegetation,andtheir plant species.
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PART III. IMPLEMENTATION SCHEDULE

The ImplementationScheduleis a guide to theprogramfor meetingtherecoveryobjectivesset forth in
Part II of thisplan. This schedulebriefly describeseachtask,gives its number,its priority, its duration,and
its estimatedcost. All the costsfor all partiesin recoveryare identified in theimplementationschedule,so
the scheduleshowsthetotal estimatedcost of recoveryfor thenineteenspecies,exclusiveof the costof land
acquisition.

Priorities in Column4 of the following ImplementationScheduleareassignedas follows:

Priority 1-

Priority 2-

An actionthat mustbe takento preventextinction or to preventthe speciesfrom
decliningirreversibly in theforeseeablefuture.

An actionthat mustbe takento preventasignificantdeclinein species
population/habitatquality or someothersignificantnegativeimpact shortof extinction.

Priority 3 - All otheractionsnecessarytoprovide for full recoveryof thespecies.

NOTE: Eachtaskin theImplementationScheduleis assigneda priority number.

While the numberreflects the importanceof theactivity, it doesnot relateto theorder
in which taskswill be accomplished.

Abbreviationsin the ImplementationSchedulearelistedat the bottomof the schedule.



IMPLEMENTATION SCHEDULE

Priority Task TaskDescription

1.2.1 Lupinusarzdon*msurveys

Continueland acquisition.

Developmodel fire management
plans.

Inventoryeachprotectedsite.

Establishmanagementobjectivesat
eachsite.

Developfire managementand
othermanagementserviceplans.

Managementplan forLupinus
aridonsmandotherhighwayplants

Site specific Cladoniaperforata
management

Task
Duration

1 year

6 years

1 year

1 year

1 years

1 year

1 year

10 years

CostEstimates(000’s)

ResponsibleAgency

FWS-E’S,FDACS-DF,FNAI?,
pvt

FDEP-SL,FWS-RW,counties,
WMD, TNC, Archbold Biol. Sta

Arbuckle Group, FDACS-DF,
FWS-RW,FDEP-RP,USAF
(Eglin, Avon Pk), TNC, Palm
BeachCo., outsideexperts

FDF, FWS-RW,FDEP,WMD,
counties,TNC, pvt, USAF;
ArbuckleGroup

sameas 2.1

sameas2.1.

FDOT with FWS-E’S,TNC, pvt

FDEP-RP,PalmBeachCo.,
Archbold Biol. Sta.,TNC, USAF
(Eglin). Lichenspecialists

FY 1

$2,000

NA

9,000

4,000

2,000

FY 2 FY 3 Comments

NA

2,000

5,000

9,000

1,000

NA

7,000

Eachagencyhas its own land acquisi-
tion plan (e.g.,U.S.Fish andWildlife
Svc. 1993b,Fla. Dept.Envir.
Protection,Div. StateLands 1995).

I

1

1

1

1

1

1

1

1.3

2.1

2.2

2.4.1

2.4.2

2.4.4

2.4.5
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CostEstimates(000’s)

Priority Task TaskDescription

Providemanagementservicesat
eachsite.

Monitor eachsite.

Geneticstudieson propagated
plantsto ensurethey represent
geneticdiversity oftheir species

Long termstorageof seed

Propagateplants.

Maintaincollectionof living
plants.

Prioritizespeciesfor establishment
of newpopulations.

Task
Duration

continuous

continuous

1 year

continuous

3 years

continuous

1 year

ResponsibleAgency

FWS-E’S,FWS-RW, USFS,
ArbuckleGroup, USAF (Eglin,
Avon Pk), FDEP,FDF, TNC,
counties(Orange,Polk, Palm
Beach,Highlands),Archbold
Biol. Sta.

sameas 2.5
TNC is aprime sourceof
methodologicalexpertise,along
with ArchboldBiol. Sta.

Universities,Bok

Bok, USDA

Bok

Bok

FWS-E’S,Bok, TNC, land
managers

FY 1 FY 2 FY 3 Comments

1,000,000

20,000

15,000

5,000

8,000

17,000

1,000

1,000,000

20,000

5,000

8,000

17,000

1,000,000

20,000

5,000

8,000

18,000

ThesefiguresreflectStateof Florida
estimatesof totalmanagementcosts
for statepreserveson theLakeWales
Ridge. Thesecostsincludemost of
the items in this plan. Many costs
arenotdirectly relatedtoconserving
theplants,but it is difficult to
separateout the “plant” costsinan
overallbudget.

Monitoringof thesespecies,while an
essentialpartof management,has to
beplannedseparately. Thedraftof
this plan suggesteda budgetof
$10,000peryear. DoriaGordon
(The NatureConservancy)thought
this wasprobablytoo low for all the
speciesand sites.

Essentialfor Lupinusandorumand
Ziziphuscelata

Cost of seedstorageneedsto be
determined;oncein storage,annual
costwould seemto be low.

Costsmuch higherif salaries,facility
upkeepincluded.

1

1

1

1

1

I

2.5

2.6

3.1

3.2

3.3

3.4

4.1
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CostEstimates(000’s)

Priority Task Task Description

Evaluateecological/reproductive
requirementsof speciesunder
considerationfor new populations.

Introducefounder plantsinto sites
fornewpopulations.

Monitor newpopulations.

Providepublic information.

Maintain an inventory of sites&
species.

1.2.2 Cladoniaperforataawareness

1.2.3 Wareacartedsurveys

1.2.5 Surveysin “outlying” counties

1.4.1

1.4.3

Ensurethat habitatconservation
plansfor animalshelpconserve
plants.

Arrangeland protectionthrough
regional/localplanning.

Task
Duration

2 years

2 years?

continuous

continuous

ResponsibleAgency

Archbold, TNC, Bok, FDACS-
DF, FWS-E’S

propagatingagency,land

manager

landmanagers

FWS-E’S,FWS-RW,FDACS-
DF, Bok, Counties,Archbold

continuous FNAI, landmanagers

4 years

2 years

1 year?

10 years

5 years

land managers(possiblyincluding
PalmBeachCo., USAF (Eglin),
BLM, FDEP-RP,Archbold),
umv.

FWS-E’S,FNAI

FWS-E’S,FNAI

FWS-E’S

RPC,counties

FY 1 FY 2 FY 3 Comments

1,000

400

NA

NA

10,000

7,000

1,000

1,000

400

2,000

NA

NA

5,000

2,000

1,000

7,000

1,000

400

2,000

5,000

NA

NA

May requiremore time and funds if
genetictestingof wild populationsis
needed.

Public informationbudgetfor state
preserves/NationalWildlife Refuge
couldbe substantial,especiallyif
visitor center(s)aredeveloped.
Living exhibitsin a naturalistic
settingwould bedesirable. Bok is a
possiblesite for educationalwork.

Opportunitiesfor surveysmay arise
on shortnotice.

A routinepartof the FWSworkload
for HabitatConservationPlans

Will attentionto scrubincreasecosts
of planning?

4.2

4.3

4.4

7.

1.1

1

1

1

1

2

2

2

2

2

2
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Priority Task TaskDescription

Arrangeprotection& management
of smallsites

Conductinitial conservation
measuresat protectedsites

Control exoticpestplants

Geneticmonitoring for Liatris
ohlingerae

Conductpopulationviability
analysisfor short-livedherbs

Refine recoveryobjectives

Planpost-recoverymonitoring

Polygonellabasiramia
identification

Use conservationeasements,etc.
to conservehabitat

Enforceprotectivelegislation

Task
Duration

2 years

1 year
(ateach
site)

ongoing

5 years?

1 year

5 years

2 years

4 months

10 years

continuous
= __

ResponsibleAgency

Arbuckle group,land managers,
utilities, ownersof sites

land managers

landmanagers,ArbuckleGroup,
USFS~forcogongrass],EPPC

landmanagers,univ.

Univ., Archbold

all panics

FWS-E’S, landmanagers

Univ.

FWS-E’S,TNC, others

FWS-LE,DPI, FDEP-RP.FDF

Cost Estimates(000’s)

FY 1 FY 2 FY 3 Comments

1,000

5,000

8,000?

1,000

5,000

500

1,000

5,000

Assistanceto landownerswould cost
timeand/ormoney.

Expenditureswill be concentratedon
a few sites

Costof mailing herbarium
specimens,stafftime

Requiresstafftime

Requiresstafftime

2

2

2

2

2

2

3

3

3

1.4.4

2.3

2.4.3

2.4.6

5.1

5.2

5.3

1.2.4

1.4.2

6
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ABBREVIATIONS for the implementationschedule

Arbuckle Group Arbuckle working groupof landmanagersin Polk andHighlandscounties

Bok Bok TowerGardens(throughmembershipin theCenterfor PlantConservation)

EPPC FloridaExotic PestPlantCouncil. This is a valuableforumfor exchanginginformationon pestplant

control and for emphasizingtheneedforcontrol.

FDACS-DPI Division of PlantIndustry,FloridaDepartmentof Agriculture andConsumerServices
FDACS-DF FloridaDivision of Forestry,FloridaDepartmentof AgricultureandConsumerServices

FDEP-SL FloridaDepartmentof EnvironmentalProtection,Division of StateLands

FDEP-RP FloridaDepartmentof EnvironmentalProtection,Division of RecreationandParks

EDOT FloridaDepartmentof Transportation

FNAI FloridaNaturalAreasInventory

FWS-E’S U.S.FishandWildlife Service,SoutheastRegion, EcologicalServices(endangeredspecieslisting,
recovery,andconsultation)

FWS-RW U.S. FishandWildlife Service,SoutheastRegion,RefugesandWildlife (including realty)

FWS-LE U.S. FishandWildlife Service,SoutheastRegion,Law Enforcement
LichenspecialistsLichenbiologistsin theUnited States;InternationalAssociationfor Lichenology, International

Committeefor Conservationof Lichens(ICCL). TheICCL wasacceptedas a SpecialistGroup

for lichensin the SpeciesSurvivalCommission(IUCN/SSC)in 1994.

Landmanagers Managersof public andprivatelandswith theselistedplants(includingprovisionof fire management

servicesby FDOT outsideof its own lands). IncludesBok, FDACS-DF,FDEP-RP,FDOT,

USFWS-RW,governmentsof Polk, Highlands,PalmBeachcounties,the LakeCountyWater

Authority, the USAF, USFS,WMD privateorganizationsincludingArchboldBiological

Station,a Boy Scoutcamp,andothers.

PalmBeachCo. PalmBeachCountyDepartmentof EnvironmentalResourcesManagement(countyscrubpreserves)

pvt Privateindividualsor organizations

RPC RegionalPlanningCouncils(Florida)

TNC — The Nature~onservancy~FloridaChapter,including its LakeWalesfield office.

umv. Universitiesand otherresearchinstitutions,suchasthe SmithsonianInstitution (for lichens)or

perhapsArchboldBiological Station
USAF United StatesAir Force: Eglin Air ForceBaseandAvon ParkAir ForceRange

USDA United StatesDepartmentof Agriculture,germplasmconservationprograms

USFS ForestService,U.S. Departmentof Agriculture
Utilities Electric utilities, possiblygastransmissionpipelinecompanies.

SWFWMD SouthwestFloridaWaterManagementDistrict; the SouthFloridaWaterManagementDistrict

ISFWMDI may alsobe involved. Theboundarybetweenthe two Districts follows theeastside
of the LakeWalesRidge.
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PALM BEACH

Map 1. Major Ridgesof CentralFlorida, redrawnfrom White (1970).
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Map2. All centralFloridascrubsincludedin Christman’s(1988)database,plus selected
scrubswith Floridascrubjays from Fitzpatricket al. (1994).
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Map 3. Distribution ofBonamia grand~ora. Mapshowstheapproximateshapeof the
plant’s distributionin OcalaNationalForest(Marion County).
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Map4. Distribution of Chionanthuspygmaeus,pygmy fringetree. Thedistributionof
Chionanthusvirginicusoverlaps,soplantshaveto be in flower or fruit for accurate
identification.
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Map 5. Distribution of Cladoniaperforata,theFloridaperforatecladoma[lichen]. Southern
PolkCountynearAvon Park, HighlandsCountynearLakePlacid (Archbold
Biological Stationandvicinity), MartinCounty (JonathanDickinsonStatePark),
PalmBeachCounty(Jupiterlighthouseandanearbynaturalarea),OkaloosaCounty
(Eglin Air ForceBase).
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Map6. Distribution of Clitoriafragrans, pigeonwings, in scrubvegetation.
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Map 7. Distributionof Conradinabrevifolia, short-leavedrosemary. This is the only species
of Conradinain HighlandsandPolkcounties.
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Map8. Distribution of Crotalaria avonensis,AvonParkharebells.
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Map9. Distributionof Eriogonumiong~foliumvar. gnaplzalifolium,scrubbuckwheat,in
scrubvegetationon the LakeWalesRidge. Informationfrom high pinelandsitesand
sitesoutsideof Polk and Highlandscountiesarelesscomplete,exceptfor Ocala
NationalForest(Marion County),whereit hasbeencarefully mappedby theForest
Service.
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Map 10. Distributionof Etyngiumcune~folium,a snakeroot.Restrictedto areafrom Sebring
(SB) to southof LakePlacid(LP).
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Lk Wales

Map 11. Distributionof Hypericwncumulicola,scrubSt. Jobns-wort.
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Map 12. Distribution of Liatris ohlingerae,scrubblazing-star.
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1k Wales

Map 13. Distributionof Lupinusaridorum, scrublupine. Distributionin OrangeCountyis
roughly from Ococeto thevicinity of Interstate4 nearLakeBuenaVista. ThePolk
Countydistributionis betweenBartow andWinter Haven.
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Map 14. Distributionof Nolinabrittoniana, scrubbeargrass.The plant washistorically
collectedin centralLakeCounty (Eustis)and in centralHernandoCounty,andmay
havebeencollectedin southernMarion County.



107

APPENDICES

ALABAMA

I i
I I

Sr
— — —. — —L — — GEORGIA—. — — —

/

Map 15. Distributionof Paronychiachartaceassp. chartaceain thepeninsula(Lake and
Orangeto HighlandscountiesandP. chartaceassp.minima in thePanhandle
(Bay and Washingtoncounties).
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a

Map 16. Distributionof Polygala lewtonii. Distributionin OcalaNationalForest,Marion
Countyprovidedby USDA ForestService. Southernlimit of distributionis at the
CarterCreekareanearSebring,HighlandsCounty.
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Map 17. Distributionof Polygonellabasiramia,a wireweed.
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Map 18. Distributionof Polygonellamyriophylla, sandlace.
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Map 19. Distributionof Prunusgeniculata,scrub plum. Distributionincludesthehills west
ofLakeApopka.
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gSB~

Map20. Distribution of Wareacarteri, including onelocality on thebarrier island, Brevard
County. Formerlyoccurredin pine rocidandsofMiami/Coral Gables,but last
collectedthereabout90 yearsago.
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Map 21. KnowndistributionofZizi~huscelata: nearLakeWales,southeastof AvonPark,
andtheArbuckle tractof LakeWalesRidge StateForest(whereit is protected). Collected
nearSebring(SB on map)in 1948 butnot found theresincethen.
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LINE DRAWINGSAPPENDICES

Artist: BruceEdwardTatje
Drawingis roughly life size

a

Drawing 1: Bonamiagrand~fZora



APPENDICES

a. flowering branch X 3/4

b. flower X 4 1/2

c. fruit X 3/4

Artist: Lisa C. Magahee
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LINE DRAWINGS
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C

Drawing2: Chionanthuspygmaeus
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LINE DRAWING5APPENDICES

Artist: Lisa C. Magahee

Drawing 3: Clitoria fragrans
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LINE DRAWINGS

Artist: Anna-LisaKing
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Drawing 4: Conradinabrevifolia
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LINE DRAWINGSAPPENDICES

Artist: NoahLowenthal

Drawing 5: Crotalanaavonensis
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LINE DRAWINGSAPPENDICES

A. plant X 1/2

B. flower X 4

Artist: Anna-Lisa King

B

A

Drawing 6: Eiyngiumcune(f’olium
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LINE DRAWINGSAPPENDICES

Entire plant,
flowering branch,
flower,
fruit

Artist: Lisa C. Magahee

Drawing 7: Hypericumcumulicola
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LINE DRAWINGS

A. plant X 1/2

B. flower X 2

C. fruit X 2

Artist: Anna-Lisa King Drawing 8:
Liatris ohlingerae
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LINE DRAWINGS

0.5 CM

Artist: Anna-Lisa

King

B

Drawing 9: Nolina brittoniana
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LINE DRAWINGS

B

Artist: Anna-Lisa King
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A
A. plant X 1

B. flower X 4

Drawing 10: Paronychiachartaceassp.chartacea



LINE DRAWINGS

Artist: Anna-LisaKing
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Drawing 11: Polygala lewtonii
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APPENDICES LINE DRAWINGS

Drawing 12:
Polygonellabasiramia

A

B

A. plant

B. flower

C. fruit

Artist: Anna-Lisa King
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LINE DRAWINGS

Artist:

Anna-LisaKing
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Drawing 13: Polygoneliamyriophylla
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LINE DRAWINGS

A. flowering plant X 1

B. fruiting branch X 1

Artist: Bruce Edward Tatje

Drawing 14: Wareacarteri
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