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Chapter2. MinimumConservationAreaandCorridor
System

INTRODUCTION

Modificationstothe1994HabitatManagementPlan(1994HMP)incorporatedintothisHMPhavelittle
ornoeffectonthemethodsandresultsoftheminimumconservationareaandcorridorsystemdevelopment
process.Informationhasbeenrevisedtoreflectchangessuchasmodificationstoaspecies-listingstatus.

SPECIESANDCOMMUNITYBIOLOGICALDATA

Tables2-1and2-2presentecologicalcharacteristicsofHMPwildlifeandplantspeciesthatare
pettinenttodevelopmentofconsewationareasandcorridors.Additionalinformationonspeciesdistributions
andendangermentstatusisintheFloraandFaunaBaselineStudyofFortOral,California(U.S.ArmyCorps
ofEngineers,SacramentoDistrict1992a)andthesupplementtothedraftbiologicalAssessment(BA)(U.S.
ArmyCorpsofEngineers,SacramentoDistrict1993b).DistributionmapsforHMPspeciesatformerFortOrd
(fromthesedocuments)areincludedinAppendixBofthisHMP.

HABITATMANAGEMENTPLANHABITATS

Thefollowingsectionsdescribethecommunityecologyofmaritimechaparralandcoastaldunesthat
ispertinenttodevelopmentofconse~ationareasandcorridors.

MaritimeChaparral

Maritimechaparralisacoastalformofchaparralassociatedwithspecificsoilconditions.Twoforms
arerecognizedatformerFortOrdbasedonthesubstratethatsupportsthem:sandhillmaritimechaparral
occursonrelictdunesofthelatePleistoceneEpochandAromasformationmaritimechaparraloccurson
weaklyconsolidatedredsandstonethatisa relictofmid-Pleistocenedunes.Theoccurrenceofmaritime
chaparralmaybelimitedtothesummerfogzone.(Griffin1976.)

Periodicdisturbanceorremovalofvegetationcausedbyunstablesubstrateandfireareimportant
factorsinmaintainingandrejuvenatingthemaritimechaparralcommunity.

Importantshrubsinmaritimechaparralareshaggy-barkedmanzanita,chamise,Toromanzanita,
sandmatmanzanita,Hooke<smanzanita,Montereyceanothus,toyon,blacksage,bushmonkeyflower,coyote
bush,Eastwood’sericameria,poison-oak,dwarfceanothus,coastsilktassel,rushrose,Californiasagebrush,
blue-blossomceanothus,andmockheather.HMPspeciesoccurringinmaritimechaparralareblacklegless
lizard,Toromanzanita,sandmatmanzanita,Hooker’smanzanita,Montereyceanothus,Eastwood’s
ericameria,Seasidebird’s-beak,sandgilia,Montereyspineflower,coastwallflower,andYadon’spiperia.

U.S.ArmyCotpsofEngineers Chapter2. MinimumConservationArwaandCom’dorSystem
installation-WdeMultispeciesHMPforForrmFartOrd 2-1
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Species LifeCycle DispersalMlgrabon Reproduction MatingBehawor BreedingPeriod HabitatRequirement
—

Coaslalsancfdunesandravines
assodatedwithmastandseactlff
buckwheat,mmplelelydependent
onbuckwheatdumgallhfestages

Smith’sbluebutterfly
@@rdoleserroples
sm:fh:)

1-yearlifespan,eggIaymg,
fivelarvalinstarsandadult
slageareassociatedwithpeak
bloomingpetiodofcoaslaland
seacllffbuckwheat,pupal
stagemdormantstagecfuting
nonfloweringperiods

Emergencehornpupae:nd
mabngassociatedwithpeak
floweringperiodofmastal
buckwheatspecies

Matelocation,
cnoulahon,and

Breedingoccurs
June-September
tied10peak
ftowetingperiods01
coastandseadiff
buckwheat

Limlledft~ghtdispersal:
migrationunknown

ovipositionoccuron
rlowerheadsof
buckwheatspecies

Colonialnesting;
monogamousbyclulch

Malegraspsfemalewith
speciallyelongated
antennae

Weslernsnowyplover
(Coastalpopulations]

(Charadrws
atexarrdrmusrriuosus)

Youngarepre.xmal,fledgein
27-47days

Migratenorthandsoulh,from
WashingIontoBajaCalifornia

Nestonsandy,openg~ound;
bothadultsincubateeggs;
muftip!eclutchesperyear2-
6eggsperclulch

Breedingand
nestingoccursm~d-
MarchIhroughmid-
Seplembar

Flatsandybeachabovethehigh
tideIevef;hlghfysensibvetohuman
dlsturbanu;mayabandonnestsd
disturbed

Vernalpools,ponds,andswalesCaldornlaImdetiella
(Lmcferief{a
occtdenlalis)

1-yearhfecycle;eggstageis
dormanlinsoilduringdry
season;farvaeandaduf!
developduringwinierrains

Possibledispersalofeggs
borneinmudadhered10feet
ofanimafs;winctmayalso
chsperseeggsduringdry
season

Breedinwinierwhenpouls
andpondsarefull;layaggs
aspondsdryinspring

AduftItnderiella
observedfrommld-
October10May

Californiabfack-legless
Itzard

N (Amr/e//aprlchra
L mgra)

Youngbomhve,adulfsand
youngremainnearsoilsurface
ineprlng:burrow10unknown
depthsduringrestofyear

Presumeallhab]tat
requirementsarefoundin
acWdyareas:nomfgration
patternsknown,reglonaf
dispersalhighfyrestricted,may
disperseshortdistances
behveensuitablehabitatareas

1-4bornIlve Unknown Vatiouspfantcommunitieswhere
loosesandysoifsandabundant
invertebratepapulatiorisare
available

Monte(eyornaleshrew
{Sorerornalus
sahrius)

Mostdo nothvebeyond1year Nodispersalpatternsknown,
probablyhighfyrestrictedno
migrationpatternsknown

Upto6burninaiitter,
multipleIlttersproducedper
year

Befievedtobe
Februa~to
October

Unknown Foundmavarietyofflparian,
woodland,anduplandcommunities
wherethereisthickduffordowned
fogs

Californiared-feggedhog
(Ramaaurora
drapom)

Eggandtadpdeslages
aquati~aduflamphibians

Traveloverlandduringrains Femalefayseggmasses;
afterferthzation,eggsareIefl
unprotected

Copufatembreeding
ponds

Eggslaidfrom
December10early
Aprif

Co[dwaterpondsorrwerpools
withemergentandsubmergent
vegetationwithriparlanvegetation
alongtheedges

Californiallger
salamander

(Amb@omahgmrum
ca{rforniense)

Eggsandlarvalslagesoccur
inIernporarypoofs;adultsare
subterranean,exceptduring
breeding

Travelsoverfand;maymlgrale
upto1mdefromburrow:0
breedingponds

Femafeslaynumerous
ciulchesofeggsintempora~
poolsandpondson
submergedandemergenl

Unknown BreedingNurs Openwoudfandsandgrasslands;
requireswatertobreedanduses
burrowsormacksinselfa!upland
sitesupto1mifehornbreeding

fromDec&mberto
Februarymainlyin
vernalpoofs

vegetation pondsduringsummer
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Table2-2.EcologicalCharacteristicsofHMPPlants

Sensi[ivePlant SeedorFruit Regeneration
Species LifeCycle/Habit DispersalMechanism Mechanism

Pollination
Biology

Responseto
Disturbance HabitatRequirements

Sandgilia Annualherb; Smallseedsdropped Annualseed
(Giliaferruifi’om f!owersinspring orshakenbywind production;seed
ssp.arerratia) fromcapsule;may bankinsoil

dispersewithblowing
sand

Insectpollinated;
beefliesmaybe
important

Colonizesopen
sand

Coaslalsanddunesbelow
30meterselevation;fog
beltarea;someinland
areas,suchastheformer
FritzscheArmyAitield
areaatformerFortOral;
MontereyBay;needs
open,sandysitesfor
establishment;Baywood
sandsandcoastaldunes

Coastalstrand,coas!al
scrub,maritimechaparral,
anddisturbedsitesin
grassland;below450
meterseleva!ion;fogbelt
area;sandysoils
(Baywoodsands,Oceano,
Arnold,coastaldunes)

Coastalstrand,coastal
scrubareasbelow300
meterselevat~on

Monterey
spineflower

(Chotizanlhe
pungensvar.
pungens}

Annualherb;
flowersinsummer

Smallseedsdropped
orshakenbywind
fromcapsule;spiny
fruitsmaybecarried
byfur-bearinganimals
ormaydispersewith
blowingsand

Annualseed
production;seed
bankinsoil

Insectpollinated;
self-pollination
fikelycommon

Colonizesopen
sand;invades
roadsidesand
firebreaks

Iu
&

Robust
spineflower

(Ctrcwizan!he
robustavar.
robusta)

Annualherb;
flowersinsummer

Smallseedsdropped
orshakenbywind
fromcapsule;spiny
fruitsmaybecarried
byfur-bearinganimals
ormaydispersewith
blowingsand

Annualseed
production;seed
bankinsoil

Insectpollinated;
self-pollination
likelycommon

Colonizesopen
sand

Coasta!dunes,coastal
scrub,andmaritime
chaparral,below200
meterselevation;must
havehostplantinvicinity

Seasidebird’s-
beak

(Cordylarrfhus
rigiclusvar.
Mtoralis)

Annualherb;
flowersin
summec
hemiparasitic

Smallseedsdropped
orshakenbywind
fromcapsule

Annualseed
production;seed
bankinsoil;must
atlachrootstohost
plant

Annualseeds
produced;need
firetocrackseed
coat

Insectpollinated Doesnottolerate
disturbance

Toromanzanita
(Arc(osfaphylos
rrrontereyensis)

Shrub,flowersin
latewinter-early
spring

Fruitswith!argeseeds
eatenanddispersed
bymammalsandbirds

Insectpollinated;
bees,flies,moihs

Seedlingscolonize
areasafterfireand
openeroded
sandstone

Chaparralinsandysoils
below350meters
eievation,especiallyon.“
Aromasformation
sandstone



Table2-2.Continued
—

Pollination
Biology

Responseto
Disturbance

SensitivePlant
Species

SeedorFruit
DispersalMechanism

Regeneration
MechanismLifeCycle/Habi[ HabitalRequirements

Sandysoils,hills,
chaparral,woodland,
coniferousforestbelow
200meterselevation

Shrub,matand
moundforming;
flowersinlate
winter-early
spring

Sancfmat
manzantta

(Arclosfapohy/o
spunrila)

Fruitswithlargeseeds
eatenanddispersed
bymammalsandbirds

Annualseeds
produced;need
firetocrackseed
coal

Insectpollinated;
bees,flies,moths

Seedlingscolonize
areasafterfire

Hookerk
manzanita

(Ardosiaphylos
hooketissp,
hooken)

r Monterey
ceanothus

(Ceanolhus
rigicfus= C.
cmeafusvar.
ridigus)

Shrub,matand
moundforming;
flowersinlate
winter-ear!y
spring

Fruitswilhlargeseeds
ea(enanddispersed
bymammalsandbirds

Annualseecfs
produced;need
firetocrackseed
coat

Insectpollinated;
bees,flies,moths

Seedlingscolonize
areasafterfire

Sandysoils,sandyshales,
sandstoneoutcrops,
chaparral,below300
meterselevation

Shrub,flowersin
earlyspring

Seedsejected
mechanicallyfrom
capsuleasfruitdrysin
summersun

Annualseeds
produced;need
firetocrackseed
coat

InsectpollinatedSeedlingscolonize
areasafte[fire

Sandyhills,tlaks,
chaparral,close-cone-pine
forestsbelow200meters
elevation

Seedsdispersedby
wind

Eastwood’s
ericameriaor
goldenbush

(Ericamen’a
fasciculata)

Shrub,flowersin
latespring-early
summer

Annualseed
production;seed
bankinsoil

Insectpollinated;
beetles,
butterflies,bees,
flies,etc.

Likelycolonizes
afterfire

Dunes,coastalchaparral,
closed-cone-pineforest
below100meters
elevation

Coastwallflower
(Erysirwm
ammophihm)

Annualorbiennial
herb;flowersin
spring

Seedsdroppedor
shakenbywindfrom
fruit

Tinyseedsdropped
fromcapsule

Annualseed
production;seed
bankinsoil

Insectpollinated;
likelybeesand
butterflies

Colonizesopen
(stabilized)sand

Coastaldunesbelow50
meterselevation

‘tadon’spiperia
(Piperiayadonf)

Perennialherb
fromcorm;
flowersinspring

Annualseed
production;seed
bankinsoil

Insectpollinated Resproutsfrom
rootsallerfire

Generallysandysoilor
sandstone,coastal
shrubland,Montereypine
forestandmaritime
chaparral,below150
meterselevation

1
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WindblownsandinthesandhillandwatererosionintheAromasformationcreateopensubstrate
whereherbaceousspeciesandahighdiversityofshrubsmakeupthevegetativecover.Withoutdisturbance
insandhillmaritimechaparral,shaggy-barkedmanzanitaandchamisetendtodominatetheshrubcoverand
formaclosed~nopythatexcludesherbaceousspecies.WithoutdisturbanceinAromasformationmaritime
chaparral,chamiseorToromanzanitatendtoformnearlymonotypicstandsanda closedcanopythat
excludesherbaceousspecies.Afterafire,shaggy-barkedmanzanitaandchamiseresproutfromtheirbase
whileothershrubsandherbsrecolonizefromseed.Earlysuccessionalsitesappeartosupportthehighest
diversityofshrubs,includingthelargestnumberofHMPshrubspecies.Onsomesites,coastliveoakmay
formacanopyovermaritimechaparralifthesitehasnotburnedinalongtime.

Healthymaritimechaparraloccursasapatchworkofstandsthathaveburnedatdifferenttimesand
thatsupporlvegetationofvariousagesandstructures.Thishabitatmosaicallowsforhighspeciesandhabitat
diversityandprovidessourcesofpropagulesfordispersalbetweenpatches.

Successfulconservationofmaritimechaparralisdependentonpropermanagementofthehabitat
,— byusingfireasamanagementtoolandallowingorencouragingsomeformsofsubstratedisturbance.The

goalofmanagementistoachievehighspeciesandhabitatdiversitythroughaprogramofcontrolledburning
thatcreatesandmaintainsamosaicpatternofmaritimechaparralofvariousagedstands.However,sand
gilia,Montereyspineflower,andcoastwallflowermaybedependentonopenhabitatcreatedbyblowingsand

,- ratherthanbyfire.Destabilizedsandfromfirebreaksandroadsinmaritimechaparralapparentlycreates
habitatforthesespecies.Promotingadynamicsystemofmovingsandbyselectivevegetationremovalmay
encouragetheformationofhabitatfortheabove-mentionedHMPspecies.

....

.,...

CoastalDunes

Coastalstrandanddunescrubhabitatsofthecoastaldunesaredynamicplantcommunitiesthat
respondtoamovingsandsubstrateandchangingduneconfiguration.Blowingsandunderminesandburies
plants,butmostduneplantsareadaptedtoshallowburialandblastingbysand.Largeareasofdestabilized
sand,called“blowouts,”resultinlarge-scaleremovalofvegetationandchangeindunestructure.Asplants
reinvadethebaresandtheystabilizethedune.Dunestructurecreatesavarietyofhabitats.Theforedune
ismoreexposedtowindandsaltspraythanthereardune.Dunecrestsaresubjecttohighwindsandsub-
strateremoval,whileinterdunevalleysareprotectedfromwind,havehighersoilmoisture,andexperience
sanddeposition.North-facingduneslopesareusuallymoisterandcoolerthansouth-facingduneslopes.

Thehighestdiversityofdunehabitatandspeciesisbestmaintainedinduneswithconditionsranging
fromactivetostabilizedandavarietyoftopographywithforedunesandreardunes,dunecrests,interdune
valleys,andnorth-andsouth-facingslopes.

-“-.

—,.

NativeplantslikelytobefoundinhealthycoastalstrandhabitatonMontereyBayincludecoastalsand
verbena,pinksandverbena,beachsagewort,beachbursage,beacheveningprimrose,beachmoming-gloV,
live-forever,woollypaintbrush,coastalpaintbrush,searocket,Douglas’bluegrass,mockheather,seathrift,
wildbuckwheat,seacliffbuckwheat,andcudweedaster.HealthydunescrubatformerFortOrdisdominated
bymockheather,bushlupine,Chamissobushlupine,poison+ak,coyotebush,brackenfern,anddeerweed.

HMPspeciesoccurringincoastalstrandanddunescrubareSmith’sbluebuttefly,sandgilia,
Montereyspineflower,robustspineflower,blackleglesslizard,andcoastwallflower,Yadon’spiperiamay
occurinthesehabitats.

U.S.ArmyCorpsofEnginee~ Chapter2. MinimumConservationAreazndCom”dorSystem
lnstal/ation.kWdeMultispeciesHMPforFormerFortOrd 2-5



ECOLOGICALCONCEPTSFORCONSERVATIONAREA
ANDCORRIDORSYSTEMDESIGN

-+.

Habitatlossandresultanthabitatfragmentationareconsideredtheprimarycausesofthelossof
biodiversityinmanyregions(Norton19881Ness1991).Conservationofmanyspeciesofplantsandanimals
isnowdependentonpropermanagementoftheremainingfragmentedhabitatpatchesorhabitatislands.
Managementofthesefragmentedhabitatsmustconsiderseveralfactors,includingthesizeandshapeofthe
patch,locationofthepatchinrelationtootherpatches,speciespresent,andtheconnectivityofthepatchto
adjacentpatches(Doaketal.1992,PulliamandDanielsen1991).Thefollowingsectionsdescribeecological
conceptsusedtodesignconservationareaandcorridorsystems.

—

ConsemationAreaSize

Isolatedhabitatpatcheswillgenerallycontainfewerspeciesthanwilllarge,continuoustractsofthe
samehabitat,Additionally,thepopulationspresentinhabitatpatchesaremorevulnerabletoexthctionthan
populationspresentincontinuoustracts:vulnerabilitytoextinctionisareadependent(TerboughandWinter
1980,SOU161987).Smallpopulationsarehighlysusceptibletorandomchangesintheirenvironmentandin
theirrecruitmentrates.Small,isolatedpopulationsarealsovulnerabletoinbreedingandto“geneticdrift”,the
randomlossof geneticdiversity(GilpinandSOW1986).Forlong-termconsewation,minimalviable
populationsizesmustbemaintainedtoprovideforsufficientgeneticdiversitytoovercomegeneticdriftand
allowthespeciestocontinuenaturallytoevolveandadapt.

Theeffectiveareaofahabitatpatchissmallerthanthetotalareaofthepatchformanyspecies
(Soule1987).Theedgesofhabitatpatchesarevulnerabletoinvasionbynewspeciesofplantsandanimals
andtochangesinbioticstructureorcompositionduetoedgeeffectssuchaswindthrowordesiccation.Many
speciesofplantsandanimalsareconsidered“interiorspecies”becauseoftheirsusceptibilitytoedgeeffects
(Jensenetal.1990).

Small,isolatedhabitatsdonotallowthepopulationscontainedwithinthemtoescapechanging
environmentalconditions.Seasonalfluctuationsintheenvironment,suchaschangesintemperature,water
regime,orvegetation,mayrequireseasonalchangesinthedistributionofa populationovera region.
Catastrophicnaturalorhumanmadedisturbancesmayrequiremajorspatialshiftsbypopulationsorindividuals
forsurvival.Theinabilitytoescapetemporallyoccurringeventswillresultinhighextinctionratesforthe
populationsconfinedtosmallhabitatpatches.

Naturalcommunitiesareacomplexofsmallpopulationsthatvaryinstructureorcomposition.This
variabilityprovidesstabilityinthefaceofenvironmentalstochasticity(randomevents)orcatastrophes(Jensen
etal.1990),Smallhabitatpatchescannotmaintainthenaturalvariabilityinherentinlargersystems,norcan
theymaintainadequateamountsofmicrohabitatstoprovideforlong-termviabilityforspeciesorpopulations
dependentonspecificmicrohabitats.

ConsewationAreaShape

Theshapeofahabitatpatchinfluencestheeffectivesizeofthehabitat.Along,thinstripofhabitat
issmallerineffectivesizethanamoregeometric-shapedhabitatbecauseofthehighedge-to-interiorratio
inlong,thinshapes.Asmentionedabove,thehabitatattheedgeofapatchisoftensubstantiallydifferent
instructureandcompositionthanthatfoundintheinterior.Thisedgehabitatisunsuitableformanyspecies
ofplantsandanimalsthatmayrequireinteriorhabitats.Edgehabitatisvulnerabletoenvironmentaleffects
fromwindpruning,desiccation,invasionsbyweedandpestspecies,anddisturbancesassociatedwithhuman

—

..”

.+

-.

....

-.
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activities.Thetypeandintensityofeffectsfromhumanactivityonhabitatandspeciesdependon’thekind
ofactivityordevelopmentthatoccursadjacenttoconservedhabitat.Increasedsusceptibilitytoinvasionsby
disease,competitors,andpredatorsalsooccursInhabitatpatchesthathaveahighedge-to-interiorratio.The
theoreticaloptimalshapeforapreservewouldbecircular,thushavingminimaledgehabitat(Temple1983,
Samsonetal.1991).

.

ConservationAreaLocation

—

-.

.- .

.-

-

---

—.

Thelocationofahabitatpatchisimportantatseverallevels.Atthelandscapelevel,thelocationin
relationtootherhabitatpatchesandpopulationsiscriticalforthelong-termviabilityofthepopulations.
Becauseapopulationattheextremeedgeofitsspecies’distributionisasvulnerabletoextinctionasisasmall
population(Weaver1993),aconservationarealocatedinthecenterofaspecies’rangemayhavehigher
potentialformaintenanceofviablepopulations.Atthepopulationlevel,thelocationofaconservationarea
inanareaofhighhabitatsuitabilityforhealthypopulationswouldbeadvantageous.Presewationoflarge
tractsofmarginalhabitatsmayhaveonlyminimalbenefitsforaspecies.Marginalhabitatsoftendonot
supportviablepopulationsbecauserecruitmentratesarebelowmortalityordispersalrates.Individualspecies
presentinmarginalordisturbedhabitatsaremorelikelytobeonlytemporayresidentsortohavereduced
reproductivesuccess(Doaketal.1992).However,marginalhabitatsmaySecriticaltolong-termviabilityof
a regionalpopulationby providingforcorridorsof dispersalor areasof tempora~residencyduring
catastrophesortimesofhigh-populationlevels(LeftkovichandFahrig1985,PulliamandDanielsen1991).
Marginalhabitatsmayalsofunctionasareaswherepressuresfromnaturalselectionmaybemoreintense
ordifferfromhigh-qualityhabitatareas.Theseincreasedorvaryingselectionpressuresmayassistin
maintainingthelong-termgeneticvariabilityofa populationandallowforestablishmentofnewtraitsthat
contributetothespecies’overallgeneticvariability.

ConservationAreaConnectivity

Smallpopulationsinhabitatpatchesarehighlysusceptibletoextinctionbecauseofenvironmental
anddemographicstochasticity,Thissusceptibilityisgreatlyreducedifthepopulationisnotisolatedfromother
populations.Connectionsorcorridorsbetweenpopulationscaneffectivelycreateadynamicregionalpopu-
lation,oftencalledametapopulation.Theexchangeofindividualsbetweenpopulationslessenstheeffectof
naturalfluctuationsonsmallpopulations,allowsforrecolonizationofhabitatswhenlocalextinctionoccurs,
andmaintainsgeneticdiversity.Theabilityofthemetapopulationtofunctiondynamicallyisrelatedtothe
proximityoftheindividualhabitatpatchesandthedispersalcapabilitiesofthespecies(PulliamandDanielsen
1991,Doaketal.1992).If thehabitatpatchesaresmallandwidelydispersed,therateofsuccessful
immigrationwillprobablybelow. Moreindividualswillbelostorwillsettlein theunsuitablehabitats
surroundingeachpatch,andwillnotbeavailableorproductivemembersofthemetapopulation.

Thelossofindividualstounsuccessfuldispersalislessenedwhenhabitatspatchesareconnected
bycorridorsofsuitablehabitat.Corridorsarenotnecessarilyoptimalhabitats,butdoprovidethedispersing
individualswithminimalliferequirements.Corridorhabitatsalsomayplayacriticalroleinpopulationviability
duringcatastrophesbyprovidingescaperoutes,aswellastemporaryrefugehabitat(PulliamandDanielsen
1991).

Differentspecieshavedifferentdispersalcapabilitiesandhabitatrequirements.Generally,aspecies’
survivalratewillbehigherifthespeciesdispersesthroughhabitatssimilartoitspreferredhabitat.Species
differintheirhabitatrequirementsandflexibility,andacorridorforonespecieswillbeabarriertodispersal
toanother(i.e.,aforestspeciesmaynotbeabletocrossgrasslandsuccessfully).Tooptimizesurvival,a
conservationareashouldhaveanetworkofadjacentcorridorhabitatsofvarioustypeswithinwhichmany
speciescoulddisperse.Toconnecthabitatpatches,asinglecorridormayhavetoprovidetheonlyrouteof

U.S.ArmyCopsofEngineers Chapter2. MinimumConsemationAreaandCom”dorSystem
Installation-l+fdeMultispeciesHMPforFormerFortOrd 2-7
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movementforthepopulations.Corridorsofpoor-qualityhabitatsmayresultinhigh-dispersalmottali~rates
andreducedeffectivenessoftheregionaldynamicstostabilizethemetapopulation.

ManagementConsiderationsforConservation
AreasandCorridom

Activemanagementpracticesareoftenrequiredtomaintaintheecologicalintegrityofhabitatswithin
conservationareasandcorridors.Controlledburnsinchaparralandscrubmaybenecessarytoprovidea
mosaicofsuccessionalstagesandmaintainhighspeciesdiversity.Activemanagementmayalsoentail
limitingpublicaccessorcontrollingvarioususesintheconservationareatopreventhabitatdegradation.

Managementrequirementsmaybeconstrainedoraggravatedbylandusesadjacenttoaconservation
area. Urbanor residentialusescloseto conservationareasor corridorsmaylimitfiremanagement
capabilities;resultintheneedforaddedlawenforcementtopreventunauthorizeduse;andrequirecontrol
ofintroducedspecies,pets,andpestspeciestolerantofhumandisturbance.

,-

—-

Tominimizepotentialconflictsbetweenadjacentlanduseandmanagementactivitieswithinconser-
vationareasandcorridors,conservationareasshouldbeestablishedwhereadjacentlandusesare
compatiblewithmanagementactionsnecessarywithintheconservationarea.Also,managementrequire-
mentswithinaconservationareashouldbeconsideredbeforedevelopmentisplannedneartheconservation
area.

Potentialconflictsbetweenmanagementandadjacentlandusesmayalsobeminimizedbylimiting
theedge-to-interiorratioof theconservationareaandreducingtheamountof edgein contactwith
incompatiblelanduses.

METHODSUSEDTODEVELOPAMINIMUMCONSERVATION
AREAANDCORRIDORSYSTEM

ThedistributionsofseveralHMPresourceswereanalyzedtodevelopaminimumconservationarea
andcorridorsystem.Thissystemwasusedasasteppingstonetowarddevelopmentofthefinalconsewation
areaandcorridorsystemdescribedinChapter4. Existingandpotentiallanduses,opportunitiesforhabitat
restoration,andhabitatenhancementwerenotfactoredintothispreliminaryanalysis,

TheanalysisofHMPspeciesdistributionsresultedinselectionoffourconservationareasandthree
corridors.Thefourconsewationareaswerecreatedbycombiningthedistributionsofthefollowingresources:

H sitessupportinghighormediumdensitiesofknownpopulationsofsandgiliaandMonterey
spineflower,

w sitessupportinghigh-andmedium-qualityhabitat(asdefinedbythedensityofbuckwheat)or
knownoccurrencesofSmith’sbluebutterfly,

■ sitessupportingpotentialorknowncoastalnestinghabitatforwesternsnowyplover,and

--,

—

■ studypolygonssupportingthehighestrichnessofHMPspecies(sevenormarespeciesor
suitablehabitatoccurrences).

.
TheanalysiswasbasedondataincludedintheFloraandFaunaBaselineStudyof FortOral,

California(U.S.ArmyCorpsofEngineers,SacramentoDistrict1992a).
..-
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HabitatManagementPlanSpeciesRichnessStudy
-.

—

ThedistributionandabundanceofbotanicalresourcesatformerFortOrdwereinitiallyidentifiedin
1992throughsurveysofaseriesofirregularlyshapedandsizedpolygons(surveypolygons)ofuniform
habitat(U.S.ArmyCorpsofEngineers,SacramentoDistrict1992a).Toconductanappropriateanalysisof
richnesspatternsofHMPspeciesatformerFortOral,landunitsofsimilarsizehadtobeused.Becausethe
sizeofthesurveypolygonsvariedgreatly,thesesmallersurveypolygonswereaggregatedintolargerland
units(richnessstudypolygons)withasmallervarianceinsize.Richnessstudypolygonswerecreatedto
containapproximately300400acresandtoincorporateblocksofsimilarhabitatswherepossible.Thetotal
numberofHMPspeciesthatoccurredineachstudypolygonwasthencalculated.Of18HMPspecies,the
numberinanypolygonrangedfromonetonine.

---

MappingtheMinimumConservationArea
.—.

..-.

-.

--

.

.P--

—

.+

-.”

A mapwasproducedofhigh-andmedium-densityhabitatforSmith’sbluebutterfly,high-and
medium-densityoccurrencesofsandgiliaandMontereyspineflower,knownandpotentialnestinghabitatfor
WesternsnowyploverandrichnessstudypolygonsthatsupportsevenormoreHMPspecies(Figures2-1
and2-2),TheCaliforniared-leggedfrogwasnotincludedinthemapbecauseithasnotbeenobsewedat
formerFortOral.(However,thepotentialhabitatwasconsideredandincludedindesignationofhabitat
reseweareas.Seethe‘ImpactsonListedandProposedHMPSpecies”sectionofChapter4.)Theselection
ofathresholdofsevenspecieswasarbitrary.Mappingtheresourcesinthismannerresultedinidentification
offourdiscreteareasofformerFortOrdthatwouldprotectthemostHMPspecieswiththeleastamountof
habitat(Figure2-3).Theconceptualconservationareas(Figure2-3)wereusedwithinformationfromreuse
planstodeterminehabitatreserveandcorridorareasthatmeettheoverallgoalsofthisHMP.Thereserve
andcorridorareasareshownonFigure4-1.Theseareaswerethenconnectedwithpotentialhabitatcorridors
toensurethatgeneticmigrationcouldbemaintainedbetweentheconsewationareas(Figure2-3).The
consewationareasandcorridorsaredescribedbelow.

DESCRIPTIONSOFMINIMUMCONSERVATION
AREASANDCORRIDORS

Inter-Garrison- FormerFritischeFieldConsewationArea

TheInter-Garrison- FormerFritzscheFieldconservationareais a roughlytriangulararea
approximatelyboundedbyInter-GarrisonRoadonthesouth,Highway1andtheCityofMarinaonthewest,
andformerFritzscheArmyAirfieldandReservationRoadonthenorth(Figure2-3).Dominanthabitatsare
coastliveoakwoodland,coastalscrub,maritimechaparral,andannualgrassland.Housingandother
developmentsalsoexistintheconsewationarea.Theareaprovidesimportanthabitatsfortheblacklegless
lizard,sandgilia,andMontereyspineflower.ThehighestdensitiesofsandgiliaatformerFortOrdexistinthis
conservationarea.AreasofhighspeciesrichnessoccuralongInter-GarrisonRoadandReservationRoad
andbetweenformerFritzscheArmyAifieldandtheCityofMarina.

U.S.ArmyCorpsofEngineem Chapter2, MinimumConservationAreaandCom’dorSystem
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Figure2-1
High-andMedium-DensityOccurrencesofFederallvListedHMPSDecies
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Figure2-2
HMPSpeciesHighRichnessSites
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Figure2-3
ConceptualConservationAreasandCorridors
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CoastalDunesConservationArea
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TheCoastalDunesconservationareaoccupiesthewesternhalfoftheduneswestof Highway1
(Figure2-3).TheCoastalDunesconservationareaprovidesimportanthabitatforSmith(sbluebutterfly,
westernsnowyplover,blackleglesslizard,Montereyspineflower,andseveralsmallpopulationsofsandgilia.

EucalyptusRoadConservationArea

TheEucalyptusRoadconsewationareaisalargeconservationarealocatedinthecentralportion
oftheinstallationsurroundingEucalyptusRoad(Figure2-3).Dominanthabitatsaremaritimechaparraland
coastliveoakwoodlandsandsavannas,withinclusionsofgrasslands.Theareagenerallysupportslistedand
proposedspeciesatlowdensities,butsupportsa highrichnessofHMPspecies,particularlyplantsthat
characterizethesandhillandAromasmaritimechaparralsubtypes.Vernalpoolsprovidinghabitatfor
CaliforniaIinderiellaandCaliforniatigersalamanderarealsopresentintheconservationarea.

North-SouthRoadConsewationArea

TheNotth-SouthRoadconservationareaislocatedalongtheeastsideofNorth-SouthRoadsouth
ofthePresidioofMontereyAnnex(Figure2-3).Thedominanthabitatismaritimechaparral,whichsupports
sandgiliaandMontereyspinefloweratlowdensitiesandahighrichnessofHMPspecies,paflicularlyplants
thatcharacterizethesandhillmaritimechaparralsubtype.

Corridot%

Habitatcorridorsweredevelopedtoprovideavenuesforwildlifeandplantdispersalandgenetic
interchangeamongthelargerhabitatblocksoftheconservationareas(Figure2-3),Onecorridorwouldlink
theNorth-SouthRoadconsewationareawiththeEucalyptusRoadconservationareaandanotherwouldlink
theEucalyptusRoadconservationareawiththeInter-Garrison- FormerFritzscheFieldconservationarea.

AnadditionalcorridorcouldlinkplantpopulationsoftheInter-Garrison- FormerFritzscheFieldand
CoastalDunesconservationareas.Thelinkwouldhavetobeprovidedbyhabitatontheroadsideandcenter
medianof Highway1. SandgiliaandMontereyspinefloweroccuronbothsidesof Highway1wherethis
corridorislocated.

RELATIONSHIPOFFORMERFORTORDTOOTHERMARITIME
CHAPARRALANDDUNEHABITATS

FormerFortOrdis mostlysurroundedbydevelopedandagriculturalland,butprotectedand
unprotectedlandsupportingmaritimechaparralandcoastaldunehabitatsandHMPspeciesoccursnearby
(Figure24).

,
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Figure2-4
MaritimeChaparralandCoastalDuneHabitatsintheVicinityofFormerFortOrd
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CoastalDuneHabitat
..

CoastaldunehabitatonprivateandpubliclandsalongthecoastnorthandsouthofformerFortOrd
isknowntosupportorhavepotentialtosupportSmith’sbluebutterfly,sandgilia,Montereyspineflower,robust
spineflower,coastwallflower,blackleglesslizard,andwesternsnowyplover(Figure24).

MarinaStateBeach

. .

MarinaStateBeachiscontiguouswiththenorthendofthecoastaldunesofformerFortOral.The
coastalstrandhabitatatMarinaStateBeachisknowntosupportSmith’sbluebutterfly,sandgilia,Monterey
spineflower,robustspineflower,coastwallflower,andblackleglesslizard.Beachessupportwesternsnowy
plovernestinghabitat.

SandCity,Seaside,andMonterey

.—

.-—

.-...

-...

. ..

DunehabitatsinSandCity,Seaside,andMontereyarecontiguouswiththesouthendofthecoastal
dunesatformerFortOrd(Figure24). Thesedunehabitatsareheavilydisturbedandfragmentedbywater
treatmentplants,hotelandresidentialdevelopment,sandminingoperations,androads.However,sandgilia,
Montereyspineflower,andblackleglesslizardareknowntooccurinspecificlocationsinthisarea,and
variousdunerestorationeffortshavebeenundertaken,

MontereyStateBeach

MontereyStateBeachisdividedintotwoparcelswithintheCityofMonterey(Figure2*). Thenorth
parcelsupportsdegradeddunehabitat.Thesouthparcelsupportsanarrowstripofbeachwithonlyasmall
amountofdegradedcoastalstrandhabitatbetweenthebeachanddevelopedsites.Dunerestorationefforts
havebeenundertakenatportionsofMontereyStateBeach.

U.S.NavalPostgraduateSchool

TheU.S.NavalPostgraduateSchoolsupportscoastaldunehabitats,includingdegradedandnative
coastalstrand.Thesedunesareknowntosupportmanysandgilia.

MaritimeChaparral

MaritimechaparralhabitatoccursonprivateandpubliclandstotheeastandsouthofformerFortOrd
andisknowntosupportorcouldpotentiallysupportsandgilia,Montereyspineflower,CaliforniaIinderiella,
Seasidebird’s-beak,Yadon’spiperia,blackleglesslizard,Toromanzanita,sandmatmanzanita,Monterey
ceanothus,Eastwood’sericameria,coastwallflower,andHookefsmanzanita(Figure2-4).

ToroRegionalParkandAdjacentPrivateLand
—.

--

ToroRegionalParksupportsstandsofAromasformationmaritimechaparraldisjunctfromthaton
formerFortCVd.Theparkis knowntosupportToromanzanita,Montereyceanothus,andEastWood’s
ericameria.Urbandevelopment,StateRoute(SR)68,oakwoodland,andgrasslandseparatethemaritime
chaparralatToroRegionalParkfromthatatformerFortOral.
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MontereyPeninsulaAirportandAdjacentPrivateLand

SouthwestofformerFortOral,MontereyPeninsulaAirportandadjacentprivatepropertysupport
maritimechaparral.Thesesitesareknownto supportSeasidebird’s-beak,Toromanzanita,sandmat
manzanita,andEastwood’sericameria.ThemaritimechaparralattheairportisseparatedfromformerFort
OrdbySR68andanarrowstripofoakwoodland.

RyanRanch

RyanRanch(aportionofwhichiswithintheCityofMontereyanda portionis incountylands)
bordersformerFortOrdonthesouthandsupportssmallpatchesofmaritimechaparral.Someofthese
maritimechaparralpatchesarecontiguouswithformerFortOrdmaritimechaparralandothersareseparated
byareasofgrassland.MaritimechaparralatthewestendofthecityportionofRyanRanchformsapartial
corridorbetweenformerFortOrdandtheMontereyPeninsulaAirport.Developmentalreadyexistsonboth
RyanRanchpropertiesandadditionaldevelopmentisproposedforthesesites.

-..

.-

LagunaSecaPark

SmallpatchesofmaritimechaparraloccuratthenorthedgeofLagunaSecaParkcontiguouswith
themaritimechaparralatthesouthwestcornerofformerFortOral.

.-

LagunaSecaOfficeParkandLagunaRanch

LagunaSecaOficeParkandLagunaRanchsupportlargeareasofmaritimechaparralcontiguous
withthesouthboundaryof formerFortOral.Thissitelikelysupportssandmatmanzanita,Monterey
ceanothus,andHooker’smanzanita,basedonoccurrencesofthesespeciesabuttingtheformerFortOrdside
oftheboundary.LowdensityresidentialdevelopmentoccurswithinthemaritimechaparralhabitatatLaguna
Ranch.

SandCity

-.

.—

Approximately60acresofsandhillmaritimechaparraloccursinSandCitybetweenHighway1and
DelMonteBoulevard,ThissitesupportstransitionalhabitatbetweensandhillmaritimechaparralonBaywood
sandsandcoastalstrandhabitatoncoastaldunes.Largepopulationsofsandgiliaareknowntooccuratthis
site.

.—.

“.
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