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DISCLAIMER PAGE

Recoveryplansdelineateactionswhich arebelievedto be requiredto recoveror

protectlisted species.Plansarepublishedby theU.S. Fish and Wildlife Service,

sometimesprepared with theassistanceof recovery teams, contractors,State

agencies,andothers. Objectiveswill be attainedand anynecessaryfunds made

available,subjectto budgetaryandother constraintsaffectingthe partiesinvolved,

as well as the needto address otherpriorities. Recoveryplansdo notnecessarily

represent the views nor theofficial positionsor approvalsof any individualsor

agencies (involvedin the planformulation),other than theU.S. FishandWildlife

Service. They represent the official positionoftheU.S. FishandWildlife Service

only afterthey have beensignedby theRegionalDirector asapproved. Approved

recoveryplansare subject tomodificationas directedby newfindings,changesin

speciesstatus,and thecompletionof recoverytasks.

Literature citations should read asfollows:

U.S. FishandWildlife Service. 1998. VernalPoolsof SouthernCalifornia

RecoveryPlan. U.S. FishandWildlife Service,Portland,Oregon. 113+pp.

Additional Copies may be purchasedfrom:

Fishand Wildlife ReferenceService

5430Grosvenor Lane. Suite110

Bethesda, Maryland20814

301/492-3421or 1-800-582-3421

The fee for thePlanvaries dependingon the numberof pagesof thePlan.

i



ACKNOWLEDGMENTS

TheU. S. FishandWildlife Serviceextendsits appreciationto thenumerous

individualswho, over the courseofyears,contributedto theconservationof

vernal pooi speciesandthe developmentof this plan: Meryl Balko, Tony

Bomkamp,DaveBramlett,CoralieHull Cobb, GeorgeCox, JimDice, Tom Ebert,

WayneFerren,BonnieHendricks,Larry Hendrickson,Robert Holland, Ann

Howald, Stacey Huddleson, Paula Jacks, EdieJacobsen,Dawn Lawson,Emilie

Luciani, Kim Marsden, BrendaL. McMillan, Tom Oberbauer,CameronPatterson,

Lauren Wei, John Rieger, CarlaScheidlinger,MarieSimovich, FredSproul,

Michael Stroud,andPaulZedler. Furtheracknowledgmentsareextendedto the

variousagenciesandjurisdictionswho havecontributedto thepreservationand

managementofthis specialresource:UnitedStatesArmy Corpsof Engineers,

MarineCorpsBaseCampPendleton,NavalFacilities Engineering Command,

Southwest Division,SanDiegoAssociationofGovernments,California

Departmentof Fish andGame,CaliforniaDepartmentofTransportation,District

11, Countiesof SanDiego, Orange,andRiverside,andthe Metropolitan Water

District.

Specialthanks areextendedto FredM. Roberts,Jr., JulieVanderwier,Susan

Wynn for assistanceon thedistributionaland site-specificinformationutilized in

the developmentofthemapsandtables,and the following individualswho

provided valuable peerreview: DentonBelk, EllenCypher,Eric Stein,and Marie

Simovich.

ii



EXECUTIVE SUMMARY OF THE RECOVERY PLAN
FOR THE VERNAL POOLS OF SOUTHERN CALIFORNIA

Current SDeciesStatus: This plan addressessix vernal pool species that are

listed asendangeredand onethat is proposedfor threatenedstatus: Eryngium

aristulatumvar.parishii (San Diegobutton-celery), Orcuttiacalfornica

(California Orcutt grass),Pogogyne abramsii(SanDiego mesamint), Pogogyne

nudiuscula(Otay mesamint), Riverside fairyshrimp (Streptocephaluswoottoni),

SanDiego fairy shrimp(Branchinecta sandiegonensis),andNavarretiafossalis

(spreadingnavarretia).

Pogogyne abramsiiwaslisted as endangeredon September28, 1978.Pogogyne

nudiuscula,Orcuttiaca1~fornica,Eryngiumaristulatum var. parishii, and the

Riverside fairy shrimpwere listedas endangeredon August3, 1993. TheSan

Diego fairyshrimpwaslisted asendangeredon February3, 1997. Navarretia

fossaliswas proposedfor listing asthreatenedon December15, 1994.

Historically, SanDiego, vernal poolhabitatprobably coveredno morethan6

percentofthe county, approximately520 squarekilometers (200 squaremiles).

Currently levels estimate a lossof vernalpool habitatin theSanDiego County

around95 to 97 percentbecauseofintensivecultivationandurbanization(Bauder

andMcMillan 1998). Lackofhistoricaldataprecludesthe same depthof analysis

for Los AngelesCounty,RiversideCounty,OrangeCounty, or SanBernardino

Counties,but losses are considered nearly total(USFWS 1993). Thecurrent

distributionofpools in northernBajaCalifornia, Mexico, probably comes much

closer to the historic condition (BauderandMcMillan 1998).

Habitat Requirementsand Limiting Factors: Following winterrainstorms,

vernalpools formin depressionsaboveanimpervioussoil layeror layers. Water

evaporatesfrom thesepoolsduring thespringandearlysummer.Vegetation

communitiesassociated withadjacentupland habitats that surround the vernal

pools in southernCalifornia arevalley needlegrassgrassland,annual grasslands,

coastalsagescrub, maritimesucculentscrub,and chaparral.
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Prior to 1945,the primary threatsto southernCalifornia vernalpoois were

grazing. waterimpoundments,and conversionto agriculture. In recentyears,

urbanizationandconstructionof infrastructurehave resultedin lossesof habitat

estimatedto be as highas 97 percent. Urbanizationcandirectly impactpools

through eliminationof the habitatby soil alteration,vegetationalteration,

alterationsin hydrologicalregimes,andwaterquality. Wherepools remain the

indirect threatsfrom dumping, trampling,vehicularactivity, runoff, andintrusion

ofnonnativespeciescancauseprofoundchangesin thepool flora.

RecoveryObjective: Thegoalof this planis conserveandenhancesouthern

California vernalpool ecosystems,with specific emphasison stabilizingand

protectingexistingpopulationsof Eryngium aristulatumvar.parishii, Pogogyne

abramsii, Pogogynenudiuscula, Orcuttia californica,and SanDiegoand

Riverside fairyshrimpso thatthesespeciesmaybe reclassifiedfrom endangered

to threatenedstatus.The goalof this plan forNavarretiafossalis,currently

proposed forlisting as threatened,is to ensurethe long-termconservationof this

species.

RecoveryCriteria

:

Reclassification to threatenedstatusmaybe considered forEryngiumaristulatum

var.parishii, Pogogyneabramsii, Pogogyne nudiuscula, Orcuttiaca/Wornica;San

Diego and Riverside fairyshrimp;andthelong-term conservationof Navarretia

fossalis,a speciesproposed as threatened, willbe assured when the following

criteriaaremet:

1. The followingconditionsmustbe metto maintainthe currentstatusof

Navarretiafossalis,Eryngium aristulatumvar. parishii, Pogogyne

abramsii, Pogogynenudiuscula,Orcuttia caiWornica, and SanDiegoand

Riverside fairyshrimpin orderto maintaingeneticdiversity and

populationstability of the listed species andothersensitivespecies:

Existing vernalpoolscurrently occupiedby Orcuttiacal~fornica,

Pogogynenudiuscula,andRiverside fairyshrimpandtheirassociated
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watersheds should be secured from further loss and degradation in a

configuration that maintains habitat functionand speciesviability;

Existing vernalpoolsandtheirassociated watershedswithin the

Transverse and Los Angeles Basin-Orange Management Areas should be

secured from further lossanddegradationin a configuration that maintains

habitat functionand speciesviability;

Existing vernalpoolsandtheirassociated watershedswithin theSan

Marcos vernalpool complexesthat containNavarretiafossalis,Eryngium

aristulatumvar.parishii, or any other vernalpool species, shouldbe

secured fromfurther lossanddegradation.Habitatfunctionsand species

viability for any oftheremainingvernalpoolsandtheirassociated

watersheds within the San Marcos complexes must be ensured;

Existing vernalpoolsandtheir associated watershedswithin the Ramona

complexes that contain Eryngium aristulatumvar. parishii, Navarretia

fossalis, SanDiego fairyshrimp,or any other vernal poolspecies, should

be securedfrom further lossanddegradation in a configurationthat

maintains habitat functions and species viability;

Existing vernal pools and their associated watersheds within the Hemet

complexes that contain Navarretiafossalis,and Orcuttia californica,or

any othervernalpoolspecies, shouldbe securedfrom further lossand

degradation in a configuration that maintainshabitatfunctionsand species

viability,

Existing vernalpoolsandtheirassociated watershedslocatedon Stockpen

soils (Otay Mesa)shouldbe securedfrom furtherloss anddegradationin a

configuration that maintains habitat functions and species viability, to

providefor the recoveryof speciesrestrictedto this soil type(i.e.,

Pogogynenudiuscula);and

Remaining vernalpoolsandtheirassociated watershedscontainedwithin

thecomplexesidentifiedin Table4 mustbe securedin a configuration that
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maintains habitat functionandspeciesviability (as determinedby

prescribed researchtasks).

2. Theexistingvernalpoolsand theirassociated watershedscontained within

thecomplexesidentified in Table5 aresecuredin a configuration that

maintains habitat functionandspeciesviability (as determinedby

recommendedresearch).

3. Secured vernalpoolsareenhancedor restoredsuchthat population levels

of existing species arestabilizedor increased.

4. Populationtrendsmustbe shownto be stable orincreasingfor a minimum

of 10 consecutiveyearsprior to considerationfor reclassification.

Monitoring shouldcontinuefor aperiodof at least10 yearsfollowing

reclassificationto ensurepopulation stability.

Delisting of each of the species is conditional on the downlisting criteria shown

above, improvement (stabilized orincreasing populationtrends)at all currently

known sites; restoration, protection, and management of the minimum habitat area

and configuration needed to ensure long-term viability;and establishinghistoric

but locally extirpated species populations when needed to ensure viability.

Actions Needed

:

1. Conduct surveys and research essential to the conservation of these species.

2. Secure the existing vernal pools and theirassociated watersheds.

3. Where necessary reestablish vernalpool habitatto thehistoricalstructure.

4. Manageandmonitor habitatandlisted species.
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RecoveryCn~t~ (~1AIOO’s~: some Costs are vet tobe dptprniinpd~

Year Need1 Need2 Need3 Need4 Total
1999 195 TBD 0 TBD 195
2000 175 TBD 0 TBD 175
2001 100 TBD 125 50 275
2002 100 TBD 75 TBD 175
2003 100 TBD 0 TBD 100
2004 0 TBD 0 TBD 0
2005 0 TBD 0 TBD 0
2006 0 TBD 0 TBD 0
2007 0 TBD 0 TBD 0
2008 0 TBD 0 TBD 0

Total Cost: 670 TBD 200 50 920

Dateof Recovery

:

Reclassification of thespeciesto threatenedcould occur as early as2007,but the

date of Recovery cannot be determined at this time.
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I. INTRODUCTION

OVERVIEW

In the western UnitedStates,vernalpoolsare aunique,specializedform of

seasonalwetlands that occur in a geographical area extendingfrom southern

Oregon through California into northernBajaCalifornia,Mexico. Pool habitats

are not homogeneous throughout this large area becauseof regionaldifferences in

climate,topography,and soils. Thesedifferenceshelp to divide California into

different subregions,eachwith adistinctivetypeortypesofpool flora (Holland

1986;Holland andDams1990;BauderandMeMillan 1998)and geological

characteristics(e.g.,claypan,basaltic flow, volcanic mud flow). Although the

pools ofsouthern Californiashare somewide-rangingtemporarywetlands species

with pools in other partsof theState,theysupport speciesuniqueto the area,

which helpsto setthemapart(Stone1990). All ofthelisted andproposedspecies

addressedin this recovery plan are restrictedto vernalpools, from the scattered

andlimited pools remaining insouthernCalifornia on thecoastal terracesof

GoletaandIsla Vista in Santa BarbaraCounty,to the SimiHills of eastern

Ventura Countyandthe Santa Clarita regionofLos Angeles County,east through

Orangeandwestern RiversideCounties,andsouthward to the moreextensive

vernalpool complexesofSanDiego County (Figure1).

Becauseofthecomplexityofvernal pool habitats andtheirassociatedwatershed,

the widegeographic distributionof the variouspool species,and the unique

ecological parameters associated with each, strategies for the recoveryofthe

speciesaddressedwithin this plan cannotexcludethe surroundingenvironment.

Althoughnot entirely restricted tosouthernCalifornia vernalpools,numerous

sensitivespeciescurrentlywithout Federalstatusareassociatedwith vernal pool

habitats, includingat least12 endemicplants(AppendixA). The invertebratesof

this specializedhabitatarenot as wellstudied,and itis likely thatadditional

endemicspeciesmaybe described with furtherwork. Implementationof the

recovery strategy presentedin this recovery plan for vernalpool species willalso

protect othersensitivespeciesand associatedvegetationcommunities,thereby

minimizing thepotentialfor additionallisting actions under the Endangered
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Species Act. The species addressed in this plan for which specific recovery

criteria were developed are as follows:

Scientific Name

Etyngiumaristulatum

var. parishii

Navarretiafossalis

Orcuttia cal~fornica

Pogogyne abramsii

Pogogynenudiuscula

Branchinecta

sandiegonensis

Streptocephalus woottoni

Common Name

San Diego button-celery

spreading navarretia

California Orcutt grass

San Diego mesa mint

Otay mesa mint

SanDiego fairyshrimp

Riverside fairyshrimp

FederalStatus

endangered

proposed threatened

endangered

endangered

endangered

endangered

endangered

Various land owners and agencies have developed a joint agreement to protect

much of the known vernal pool habitat of Downingiaconcolorssp.brevior

(Cuyamaca Lake downingia) and Limnanthesgracilis ssp.parishli (Parish’s

meadowfoam),montane vernal poolspecies.Theconservationrequirementsof

these two species, as well asCuyarnacalarkspur(Delphiniumhesperiumssp.

cuyamacae),have beenaddressedin a ConservationAgreement (USFWS1 996a).

The ecology and distributionofthe vernal poolfairy shrimp(Branch inectalynchi)

is being addressedin theCentralValley VernalPool andMulti-SpeciesDraft

Recovery Plan(USFWSunpub. 1998). Therefore,thesespeciesare not included

in this plan.

SPECIESDESCRIPTIONAND STATUS

Eryngiumaristulaumvar.parishii (J. Coulter& Rose) Jepson

(SanDiegobutton-celery, Illustrationnot available)

Eryngium aristulatumvar.parishii is a memberofthe carrotfamily (Apiaceac)

and was originally described asEryngiumparishii by CoulterandRose(1900).

Somereferenceshaveconfusedthis taxa(Eryngiurnparishii) with Eryngium

jepsonjivar.parishii. (Jepson1923). Jepson(1936)reflectstheCoulterandRose
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(1900)classification. MathiasandConstance (1941)separatedEryngium

aristulatumfrom Eryngiumjepsoniidueto morphologicalcharacteristicsand

treatedthis plant as avarietyof Eryngium aristulatum(asEryngiumaristulatum

var.parishii). This treatmentof Eryngium aristulatum(asvar.parishii), is still

recognized in both Munz(1974)andHickman(1993).

Eryngium aristulatumvar.parishii is aperennial herb with a persistent tap root.

Theplanthas aspreadingto erecthabit, reachinga heightof 41 centimeters(16

inches)ormore. Thestemsandtoothedleaves aregray green withspinoselobes,

giving it a pricklyappearance.Inflorescencesform on shortpeduncles (stalks)

with few to many-floweredheads.

Eryngium aristulatumvar.parishii is separatedfrom Eryngiumaristulatumvar.

aristulatumby havingstylesin fruit that areaboutthe samelengthas the calyx

(outer whorlof protective leavesaroundtheflower) and is separatedfrom

Eryngiumarisiulatumvar. hooveriby havingbractlets (modifiedleaves)without

callused margins (Hickman1993). A populationof Eryngiumhas been found on

Marine CorpsBaseCampPendleton(MCB Camp Pendleton)that is diagnosable

as and may representa newspecies(Kim Marsden,pers.comm. 1997).

Eryngiumaristulatumvar.parishii rangesfrom as far north as the Santa Rosa

Plateau,RiversideCounty,southto themesasnorthofEnsenada,Mesade

Colonet,andSanQuintin,BajaCalifornia,Mexico (Marsden, pers.comm. 1997)

(Figure 2). Eryngiumaristulatumvar.parishii is foundin poolson Del Mar

Mesa, Mira Mesa,KearnyMesa,Marine Corps AirStationMiramar(MCAS

Miramar), MCBCampPendleton,andat siteswithin the citiesof Tierrasanta,San

Marcos, Carlsbad,andRamona; it was extirpatedfrom asite in thecity ofLa

Jolla (Bauder1986). Eryngium aristulatumvar.parishii is alsofoundin the

southern portionof SanDiego Countyon Otay Mesa, near the LowerOtay

Reservoirand in ProctorValley. It alsowas found near the TijuanaAirport, but is

believedto be extirpated atthis locale. Thereareno known herbarium collections

ofEryngiumaristulatumvar.parishii from theSanDiegoMesa(e.g.,Normal

Heights,SanDiego StateUniversity).
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Eryngium aristulatumvar.parishii waslistedasendangeredon August3, 1993

(USFWS), after theU.S. FishandWildlife Service determinedthat the present

range was being rapidly reducedandthecontinued existenceof thespecieswas

being threatenedby habitat lossanddegradationdueto urbanand agricultural

development,livestockgrazing,off-road vehicleuse, trampling,invasionsfrom

weedynon-nativeplants, and otherfactors. Theplant has aU.S. Fishand

Wildlife Service recoverypriority of 3C, indicatingthat it is asubspeciesor

variety facing a high degreeof threatbut having a highpotentialfor recovery.

The “C” indicatesthat thespeciesmaybe in conflict with constructionor

development projects.Eryngium aristulatumvar.parishii waslisted by theState

of California asendangeredin July of 1979, under the CaliforniaEndangered

SpeciesAct, and is currently recognizedassuch.

NavarretiafossalisMoran

(Spreadingnavarretia,Illustrationnot available)

Navarretiafossalisis a memberof the phloxfamily (Polemoniaceae).It was first

describedby Reid Moranin 1977basedon acollectionhe madein 1969near La

Misi6n in northwesternBajaCalifornia,Mexico. Navarrez~iafossalisis a low,

spreading or ascending, annualherb. The lower portionsof thestemsare mostly

bare. The leaves aresoft andfinely divided, up to 5 centimeters(2 inches)long,

andspine-tippedwhen dry. The flowers arewhite to lavenderwhite with linear

petalsandare arrangedin flat-topped, compact,leafs’heads(USFWS 1 994b).

Several otherspecieswithin the genusoccurwithin therangeofNavarretia

fossalis. Two ofthesespecies,Navarretia intertextaandNavarrei’iaprostrata,

can occur in similarhabitats.Navarretiafossaliscanbe distinguishedfrom these

speciesby the sizeandshapeof thecalyx, the positionof the corolla (inner floral

leaves), and theform of the corollalobes. All Navarretiaspeciescanbe

distinguishedfrom each otherby theappearanceof thepollen grainsurface(Day

1993).

In SanDiego County,Navarretiafossalisappearsto be a vernalpool endemic.

However,in RiversideCounty,it occursin relativelyundisturbedandmoderately

disturbed vernalpools andin alkali playa habitat near Hemet (Bramlett1993).

Thespeciesalso occursin relativelyundisturbedandmoderately disturbed vernal
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poolsandalkali playahabitatsalongtheSanJacinto Riverin Riverside County

andon MCB CampPendleton. Historicalrecordsindicatethat Navarretiafossalis

is alsoknown fromtwo occurrencesnearCreston,in SanLuis ObispoCounty.

This plant species was proposed forlisting as threatenedon December15, 1994

(USFWS)after theU.S. FishandWildlife Service determined thatNavarretia

fossaliswas declining as a resultof habitatdestructionandfragmentation from

agricultural development, pipelineconstruction, alterationofwetlandhydrology

by draining or channelization,off-road vehicle activity,cattleandsheepgrazing,

weedabatement,fire suppressionpractices,and competitionfrom nonnative plant

species.Navarretiafossalisis knownfrom widely disjunctand restricted

populationsextendingfrom the Santa Clarita regionof Los Angeles County,east

to thewesternlowlandsof RiversideCounty,souththroughcoastaland foothill

San Diego County,southto SanQuintin, BajaCalifornia,Mexico (Figure3).

Fewer than30 populations existin the UnitedStates.Nearly60 percentof these

populations areconcentratedin 3 locationsin California: on Otay Mesain

southernSanDiego County,along theSanJacinto Riverin RiversideCounty, and

near Hemetin western RiversideCounty (USFWS 1994b).

Orcuttia caiWornicaVasey

(California Orcutt grass, IllustrationseeAppendixC)

Orcuttia calWornica is a memberofthegrassfamily (Poaceae).Orcuttia

caiWornicawasfirst collectedby CharlesOrcuttandwas describedby Vasey

(1886). This plant has been considered the nominatevarietyof Orcuttia

caiWornicaand twoother varietieswerealsorecognized(0. c. var. viscidaand0.

c. var. inaequalis). Reeder (1982)raisedall thevarietiesof Orcuttia caiWornica

to species status.

This small annual grass reaches about10 centimeters(4 inches)in height, is bright

gray-green,andsecretessticky droplets. Inflorescences,bornefrom May through

July, consistof sevenspikeletsarrangedin two ranks,with theupperspikelets
overlappingon asomewhattwistedaxis. The threespeciesformerly included

within Orcuttia calWornica(0. calWornica, 0. inaequalis,and0. viscida)canbe

separatedfrom otherspeciesof Orcuttia by having lemma(lower scales

7
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surrounding theflower) teethunequal,with thecentraltoothgenerallythe longest

(Reeder1993). Orcuttia calWornicacanbe separatedfrom Orcuttia viscidaby

having a lemmathat is lessthan5 millimeters(0.2 inch) long,sharp-pointed or

awnedteeth,awns(bristleson theseedhead)that arelessthan0.5 millimeter

(0.02 inch)long, andfruits that arelessthan2 millimeters (0.08 inch)long.

Orcuttia calWornicacanbe separatedfrom Orcuttia inaequalisby being sparsely

hairy witha prostratestem. In addition,the inflorescencehasspikeletsthat are

well separatedon the lower partof theaxis andarecrowdedtoward the tip

(Reeder1993).

Orcuttia caiWornicahashistorically been reportedfrom at least four locationsin

Los AngelesCounty. However, itis currentlyknownfrom only two localities

near Santa Clarita, California (Cruzan Mesa)andnear WoodlandHills (Los

AngelesCounty). An occurrenceis known from theCarlsbergvernal pool located

in the CityofMoorparkin VenturaCounty. Thespeciesis alsoknownfrom the

SantaRosaPlateau, Skunk Hollow,andasite near Hemet (RiversideCounty)

(Bramlett, pers.comm. 1993) (Figure4). Thespeciesalsoonce occurred near

MurrietaHot Springs,but thispopulationhas beenextirpated.In SanDiego

County,Orcuttia caiWornica is foundin two poolson MCAS Miramar, in the City

of Carlsbad(in the samepool asEryngium aristulatumvar.parishii, Navarretia

fossalis,and the Riversideand SanDiego fairy shrimp),and in four pool

complexeson Otay Mesa.In BajaCalifornia,Mexico, Orcuttia calWornicahas

been foundon Mesade Colonetandin poolsatSanQuintin. These Baja

populationsare believedto still exist, but in dangerofbeing extirpateddueto

agricultural conversion.

Orcuitia calWornicawaslisted asendangeredon August3, 1993 (USFWS). The

U.S. Fishand Wildlife Servicedeterminedthat the presentrangewas being

rapidly reducedandthecontinued existenceofthespecieswas being threatened

by habitat lossand degradationdueto urbanandagriculturaldevelopment,

livestockgrazing,off-road vehicle use,trampling, invasionsfrom weedynon-

native plants,andotherfactors.Theplant has aU.S. FishandWildlife Service

recoverypriority of SC, indicatingthat it is aspeciesfacing ahigh degreeof threat

andhaving alow potentialfor recovery.The“C” indicatesthat thespeciesmay

be in conflict with constructionor development projects.
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Pogogyne abramsiiHowell

(San Diego mesa mint, Illustration not available)

Pogogyne abramsiiis an annual herb in the mint family (Lamiaceae). The genus

Pogogynewas first described by Bentham (1834 cited in Howell 1931) in his

monographic study of the mint family, Labiatarum Genera et Species.At that

time, only three species in the genus had been described. Asa Gray (1876 cited in

Howell 1931) described the species Pogogyne nudiuscula,which incorporated all

the Pogogynespecies in San Diego County. John Thomas Howell (1931), in his

monographic study of the genus Pogogyne,separated Pogogynenudiusculainto

two species: Pogogynenudiusculaand Pogogyneabramsii. Pogogyneabramsii

was diagnosed by hairs on the calyx and a different bract morphology from

Pogogyne nudiuscula.Howell did not give a clear description of the distribution

of Pogogyne nudiusculaand Pogogyneabramsii. He considered all populations

to be geographically separate. Howell considered all populations of Pogogyne

north of Mission Valley as Pogogyne abramsiiand all populations of Pogogyne

on Otay Mesa asPogogyne nudiuscula.However, it is not clear whichspecies

was present on San Diego Mesa, which is located between Mission Valleyand

Otay Mesa. A major problem in determining the original range of these two

speciesis thatalmostall oftheherbariumcollections thatmight prove useful are

very vague on locality. Sites are given as “mesas, San Diego;” “San Diego;” or

“mesas near San Diego.”

There has been some debate whether Pogogyne abramsiiis taxonomically distinct

from Pogogynenudiuscula.Abrams (195 1) recognized this species but

considered it possibly not distinctfrom Pogogynenudiuscula. Current work

(Jokerst 1993; McMillan unpublished data 1995)supportstaxonomicdistinction.

Not only do the two species differ in the calyx pubescence (hairiness) and bract

morphology, butalsoin the numberofflowers per stemnode. All ofthe current

Pogogynepopulations northofMission Valleyandsouthof Del Mar Mesaare

still consideredto be Pogogyneabramsii. Thepopulationsfrom thecentral(San

Diego) mesaswereprobablyPogogyneabramsii,but with suchlimited herbaria

records,this questionwill probably neverbe fully resolved.
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As an herbaceousannual,Pogogyne abramsiioccasionally reaches30 centimeters

(1 foot) in heightandtypically bloomsfrom May to earlyJuly. Theplant canbe

very branched,and thevegetativeandfloral portions giveoff a strong,sweetmint

odor. Thevegetationdevelops areddishtinge as the plant matures andflowers.

The flowers are purple with white or yellow throats. Pogogyne abramsiitypically

has only two flowers per node, a hairycalyx,andthin bractssubtending each

flower (MeMillan unpublished data 1995).

Pogogyne abramsiiis endemicto SanDiego County. The northern limitof

distribution for Pogogyne abramsiiis Del Mar Mesa,and it occurs south on Mira

Mesa,MCAS Miramar,andKearnyMesa,with afewscattered populationsin

westernTierrasanta. Pogogyne abramsiipopulationshavebeen extirpatedfrom

the Linda Vista area, the vicinity of Balboa Park, NormalHeights,and the area

surrounding San Diego StateUniversity (Figure5). Although mostofthese

extirpatedpopulationsfrom theSanDiegoMesa arelabeledasPogogyne

nudiusculaon herbariumcollections, thesespecimenshave not been annotated

andshouldbe probablybe consideredPogogyne abramsii(McMillan unpublished

data 1995).

Pogogyne abramsiiwaslisted asendangeredon September28, 1978(USEWS

1984). TheU.S. Fishand Wildlife Servicedetermined that the present range was

being rapidly reducedandthecontinued existenceof thespecieswas being

threatenedby highwayconstruction,housingdevelopment,off-road vehicle use,

illegal dumping, andagricuJturalconversion.A RecoveryPlanfor the species

was finalizedby theU.S. Fishand Wildlife Servicein 1984(USFWS 1984).The

plant has aU.S. FishandWildlife Service recoverypriority of 2C, indicatingthat

it is a species facing ahigh degreeofthreatbut having a high potential for

recovery. The “C” indicates that the species maybe in conflict with construction

ordevelopment projects.Pogogyne abramsiiwaslistedby theStateofCalifornia

as endangeredin Januaryof 1979,under the CaliforniaEndangeredSpeciesAct,

and is currently recognized assuch.
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Pogogyne nudiusculaA. Gray

(Otay mesa mint, Illustration Appendix C)

Pogogyne nudiusculais an annual herbin the mintfamily (Lamiaceae).As was

mentioned in the description for Pogogyneabramsii,Howell (1931) considered

all Pogogynepopulationson Otay Mesa tobePogogynenudiuscula.Manyofthe

olderherbariumspecimensthat might be from the centralmesasare labeled as

Pogogynenudiuscula,but arelikely Pogogyneabramsii. Howell considered

Pogogynenudiusculato bediagnosablefrom Pogogyne abramsiiby having a

glabrous(smooth)calyx andbractwith adifferent morphology.This distinction

is supportedby current work (Jokerst1993;MeMillan unpublisheddata1995),

andthespeciesis alsodiagnosableby usually having at leastsix flowers per node

on thestem.

Pogogyne nudiusculacan reach30 centimeters(1 foot) or more in height and

typically bloomsfrom May orJune through earlyJuly. The plantis usually not

much branched,and thevegetativeand floral portionsof theplant give off a

strong,turpentine mint odor. In contrast toPogogyne abramsiithevegetative

portionsof theplant do not develop a reddishtinge until the plantis past the

floweringperiod. The flowers are purple with a white throat.Pogogyne

nudiusculatypically hassix flowers (occasionally more) per stemnode,a glabrous

to minutely pubescent(hairy) calyx, and bractsandleaves which are wider than

Pogogyneabramsii. A large populationof Pogogynewas foundby Reid Moran

in Valle de las Palmas,in BajaCalifornia,Mexico, about32 kilometers (20miles)

southof the Tecate Border crossing, butcurrentwork (MeMillan unpublisheddata

1995)supports this population as a uniquespecies.This population canbe

distinguishedfrom Pogogyne nudiusculaon Otay Mesaby the calyx to corolla

ratio,the numberofflowers pernode,and thegeneralsizeof the floralparts. This

population canalsobe separatedfrom Pogogyne nudiusculaby allozymeand

DNA data (Hanson unpublished1995).

Pogogynenudiusculacurrently exists only in seven vernal poo1 complexes on

Otay Mesa(Figure6). Historically it was knownto occuracross the international

border where the Tijuana International Airport is now located. No Tijuana

populations of Pogogynenudiusculaare known to exist today as Pogogyne

nudiuscutawas never known to occur further norththanOtay Mesa(seeprevious

discussion).
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Pogogyne nudiusculawaslisted asendangeredon August3, 1993 (USFWS). The

U.S. Fish and WildlifeServicedeterminedthat the presentrangewasbeing

rapidly reducedandthecontinued existenceof thespeciesthreatenedby habitat

loss and degradationdueto urbanand agriculturaldevelopment, livestock grazing,

off-road vehicle use,trampling, invasionsfrom weedynonnativeplants, and other

factors. The plant has aU.S. Fishand Wildlife Service recoverypriority of2C,

indicatingthat it is a speciesfacing a high degreeof threat but having a high

potentialfor recovery. The “C” indicatesthat thespeciesmaybe in conflict with

construction or development projects.Pogogyne nudiusculawaslistedby the

StateofCalifornia asendangeredin July of 1987,under the California

Endangered SpeciesAct, andis currently recognizedassuch.

Branchinecta sandiegonensisFugate

(SanDiego fairy shrimp,Illustration notavailable)

TheSanDiego fairy shrimpis asmall freshwater crustacean in the family

Branchinectidae,ofthe OrderAnostraca.The species was describedby Fugatein

1993basedon specimenscollectedon Del Mar Mesa,SanDiego County,

California (USFWS 1994c). The SanDiego fairy shrimpis closely relatedto

Branchinectalynchi, the vernalpool fairy shrimp,a narrow Californiaendemic

and a federally threatenedspecies.TheSanDiego fairy shrimpwas firstcollected

(but identified then asBranchinectalindabli) nearPowayandat Ramona,

California in 1962(USEWS1994c).

The SanDiego fairy shrimp is a small anddelicate animalwith large stalked

compoundeyes,no carapace,and 11 pairs ofswimminglegs. Mature males attain

16 millimeters (0.6 inch) inlength, andfemalesattain 14 millimeters (0.5 inch) in

length. TheSanDiego fairy shrimp canbe distinguishedfrom other fairyshrimp

ofthe same genusby theshapeofthesecondantenna (males), or the shapeand

lengthofthe ovisacandthe presenceof paireddorsilateralspines(Fugate1993).

The San Diego fairyshrimp is a vernalpool habitatspecialist,found insmall,

shallow vernalpools. However, thespeciesoccasionallyoccursin ditchesand

roadruts thatcansupport suitableconditions (USFWS1994c). No individuals

have been foundin riverine waters, marine waters,or other permanent bodiesof
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water. The geneticcharacteristicsof theSanDiego fairy shrimp, as well as

ecological conditionssuch as watershedcontiguity, indicatethat populationsof

these animals are defined by pool complexes rather than by individual vernal

pools (Simovich etal., 1992). Individual vernal poolsoccupiedby theSanDiego

fairy shrimp are mostappropriatelyreferred to assubpopulations.

The largest numberofvernalpools inhabitedby theSanDiego fairy shrimp are

located inSanDiego County. Here,theSanDiego fairy shrimpis foundfrom

MCBCampPendleton, inland to Ramona, and south through Del MarMesa,

Kearney Mesa, Proctor Valley,and Otay Mesa,and into northwesternBaja

California, Mexico. In BajaCalifornia, it has been recorded attwo localities

(Valle delas Palmassouth ofTecateandBaja Mar, northof Ensenada)(Brownet

al., 1993). Smallpopulationsoccurin Orange County,and asingleisolated

female was reportedfrom a vernalpool in IslaVista, Santa BarbaraCounty,

California(USEWS 1 994c)(Figure7).

This species waslisted asendangeredon February3, 1997 (USFWS). TheU.S.

Fish and Wildlife Service determinedthat thecontinuedsurvivalofthe species
wasthreatenedby habitatdestructionfrom agriculturalandurban development,

alterationofwetlandhydrologyby draining,off-road vehicle activity,cattle
grazing,andreplacementby other fairyshrimp speciesthat are habitatgeneralists.

Theanimalhas aU.S. Fishand Wildlife Servicerecoverypriority of2C,

indicatingthat it is aspeciesfacing ahigh degreeof threatbut having a high

potentialfor recovery. The “C” indicatesthat thespeciesmaybe in conflict with

construction or developmentprojects.

StreptocephaluswoottoniEng

(Riversidefairy shrimp,Illustration notavailable)

The Riverside fairyshrimpis asmall freshwatercrustacean in theFamily

Streptocephalidaeofthe OrderAnostraca.Thespecieswas firstcollectedin 1979

by C.H. Ericksonandwasidentifiedas a newspeciesin 1985 (Eng etal. 1990).

Mature malesarebetween13 and 25 millimeters (0.5 to1.0 inch) long. The

frontal appendageis cylindrical,bibbedat the tip,and extendsonly part wayto

thedistal endofthe basal segmentof theantenna.The spurofthe thumbis a
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simple bladelike structure. The finger hastwo teeth; theproximal tooth is shorter

than thedistal tooth. Thedistal tooth has alateralshoulderthat is equal to about

halfthetooth’stotal lengthmeasured along theproximaledge. The cercopods

(enhancetherudder-likefunctionoftheabdomen)areseparatewith plumose setae

(featherybristles) along themedialandlateral borders.Maturefemalesare

betweenabout13 and22 millimeters(0.5 to 0.87 inch) in total length. The brood

pouch extends to abdominal segmentsseven,eight, ornine. The cercopodsof

females are the same as the males’.

The Riverside fairy shrimpis foundin deep,cool waterpoolsandoccasionallyin

depressions(mel. roadruts andditches)that support suitablehabitat. The fairy

shrimp species most similarto the Riverside fairyshrimpis thespiny-tail fairy

shrimp(Streptocephalussealii), discoveredby Ryderin 1879. Plumose setae

edge the cercopodsofmaturemale Riverside fairyshrimp, whereas spinesreplace

the setaeon thedistal halfofthe cercopodsin maturespiny-tail fairy shrimpand

desert fairyshrimp(Streptocephalussimilis), which was discoveredby Baird in

1852. Both malesand femalesofRiversidefairy shrimp have the red colorofthe

cercopods coveringall the ninthabdominalsegmentand30 to 40 percentof the

eighth abdominalsegment.No red extendsontotheabdominalsegmentsof either

sexin thespiny-tail fairy shrimp.

Thenorthernrangeofthe Riversidefairy shrimpis definedby Skunk Hollowand

theSantaRosa Plateau in RiversideCounty andcoastalsitesin SanDiego and

OrangeCounties(Figure8). It is documentedfrom onecomplexon MCAS

Miramar, throughoutMCB CampPendleton,andeight complexeson Otay Mesa.

In BajaCalifornia,Mexico, it has been foundin Valle de las Palmas,andat

Bajamarnorth ofEnsenada (Brown,etal. 1993).

The Riverside fairyshrimpwaslisted asendangeredon August3, 1993

(USFWS). TheU.S. FishandWildlife Service determinedthat the presentrange

was being rapidly reducedandthecontinued existenceof thespeciesthreatened

by habitat lossanddegradationdueto urbanandagriculturaldevelopment,off-

road vehicle use, trampling,andotherfactors. Theanimalhasa U.S. Fish and

Wildlife Service recoverypriority of SC, indicating that it is aspeciesfacing a

high degreeofthreatandhaving alow potentialfor recovery.The “C” indicates

that thespeciesmaybe in conflict with construction or development projects.
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ECOSYSTEMDESCRIPTION

Vernalpools are seasonaldepressionalwetlands withmanycharacteristics

common to other wetlandclasses(Butterwick 1996). Their rich endemic flora

and micro fauna set them apartfrom othertemporary wetlands (Stebbins1976;

Thorne1984). The proliferationofspeciesin these poolsmaybe related to the

Mediterraneanclimatethat prevails throughouttheirrange. This climateis

characterizedby winter rainstorms,followed by a long summerdrought.

Consequently,pools that maybe classifiedas“vernal” canbe foundin areasof

NorthAmerica,Chile, SouthAmerica,SouthAfrica, Australia,andthe

Mediterranean Basin.

Several plant genera areendemicto Californiavernalpool habitats(e.g.,

Pogogyne,Downingia, Psilocarphus, Orcuttia,etc.)andmanyothershave the

majority oftheirdistributionsin vernally moistponds,seeps, swales, drainages

and meadows within the CaliforniaFloristic Province(Thorne1984).

Becauseofa largepool perimeter-surfacearea, vernalpoolsare intimately

connectedto the vegetation communitywhich surroundsthem. Numerousplant

species aredependentuponsouthern Californiavernal pools,and a wide arrayof

plantsandanimalsof restricted distributionare foundin the vegetation

communitiesin which thepoolsoccur(AppendixA). Theuplandvegetation

communities associatedwith vernalpools in southernCaliforniainclude:

needlegrassgrassland,annualgrasslands,coastalsagescrub,maritimesucculent

scrub,chaparral,coniferousforest,andmontanewetmeadow.

Somepool species,such asspadefoottoads(Scaphiopushammondii)andPacific

tree frogs(Hyla regilla), spend alargeportionof their life cycle in the adjacent

soils andvegetation, but requirepondingwaterto breed(Simovich 1985). Nearby

soils andplants are important tovernalpool pollinators (Leong 1994and

submittedM.S. thesis1995)andherbivores(Hunt 1989, 1992;Blacketat 1993).

Poolsareutilized by birds andvariousmammalsfor food,water,andnesting.

Fairyshrimp andotherinvertebratesprovide food forwaterfowl,especially ducks

(Krapu 1974;Proctoret al. 1967;Swansonet at 1974;Silveira 1996).
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HABITAT CHARACTERISTICS

Soils, topography, and the Mediterraneanclimateare dominantfactors

determiningwhetherephemeralpoolsor lakeswill form at all. Within thehabitat

class defined as vernalpools,thedistributionsof plant andanimal species,

especiallyendemics,appearto be affectedby subtledifferencesin durationand

patternof ponding, waterand soilchemistry,andsub-regionalclimatic variables

such as thetotal amountof precipitation,thetemperatureregimein winter, and

the probabilityof summerprecipitation.

Pool Formation

After sufficient rainfall,pools formin depressionsaboveanimpervioussoil layer

or layers. Typically, thedepressionsare partof anundulating landscape,where

soil moundsare interspersed withbasins,swales,anddrainages.This landscapeis

frequentlycalled“mima-mound”topography,afterthe Mima Prairie in

Washingtonwherethesesoil moundswerefirst described(Cox 1984a, b).

Occasionally, vernalpoolsor the soils theyarelocatedon aredegraded(e.g.,

ditches). These areas often have theability to function as habitatandmayalso

supportvernalpool species.

When poolsarefilled to capacity,theirsurfacearea maybe assmall as afew

squaremeters,orat the otherextreme,approach the sizeof small lakes. In some

casesthe individual identityof pools is lost altogetherwhenprecipitationis

abundantandbasinsoverflow. The watershed foran individual pool maybe very

localized (Blacketal. 1993),or it maybe partof anextensiveand complex

watershed asseenin Cuyamaca Valley (Bauder1994). Larger pondsorvernal

lakes mayalwaysretain theirseparateness(e.g.,HiddenLake, Skunk Hollow).

Smallerpoolsmayfill for only a coupleofweeks, andonly on the heaviest

rainfall years (e.g.,an ElNiflo event). Larger ponds or vernal lakestypically

remain filled for threeto five months,but in yearsofsparse precipitation, may

fail to pondat all. Water levelsrise andfall during the rainyseason,andsoils of

pool basinsmaybe exposedandre-inundateda numberoftimesbefore dryingin

late spring.
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Climate

In southern California,climatic variablesare mostinfluencedby distancefrom the

coast, topography, and elevation, with yearlyaverageprecipitation lowest along

the coastandrising with distance inland,to a peakin the peninsular ranges to the

east. Precipitation levels then drop abruptly in the rain shadowofthemountains

where the upper SonoranDesert(ColoradoDesert) begins.

Within a given rainfall year, mostof the precipitationoccursfrom November

throughMarch andis concentratedin abouta half dozenstormsthat may occur

within afewmonthsorbe spreadmore evenly over therainfall season (Mooney

and Parsons1973;Goldmanetal. 1986). An analysisof long termweather

records haveshownthat a ten yearsamplingperiodgivesbetter thanan 80 percent

representative sampleofweather patternsin a givenregion.

Yearly variability in precipitationis substantial,a featurethat is sharedby all arid

and semiaridclimates (Le Houerou1984;Zedler1990). Very dryorwet years can

follow each other,andno patternis apparent(Bauder1987a;Zedler 1987). Since

1850,whenrecord-keepingbeganin theCity of SanDiego,yearly precipitation at

the Lindbergh Fieldweatherstationhasrangedfrom alow of89 millimeters (3.5

inches)in 1960/61to a highof660 millimeters (26inches) in 1883/84.

Hydrology.Geomorphology.and Water Oualitv

Pools are dependent on adjacent geomorphology formaintenanceof theirunique

hydrological conditions. Dramatic within- and between-year variabilityin

moisture conditionsis thecrucial factor inpreventingvernalpools frombecoming

freshwater marshes ordominatedby upland shrubsandherbs. Pool plant species

tolerate lengthy periodsof inundation,but arenot truly aquatic,somortality

increases withlength ofinundationand is usually 100 percent whereponding

exceedssix months (Bauder1 987a,1992). Vernalpool habitatsthatremain

inundated for more than6 monthsmayexhibitcharacteristicstypical ofa

freshwater marsh, beingdominatedby sedgesandrushes. Exampleswould

include SkunkHollow (Zedleretal. 1990),HiddenLake, LakeCuyamaea,and

the Santa Rosa Plateau (LathropandThorne 1976). At the otherend ofthe
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moisturegradient,the terrain betweenpools is dominatedby nonnativegrassland,

chaparral,forest,or savannahvegetation.

Geophysical andchemicalfactorsgreatlyinfluencethegeographicdistributionof

pool species(Eng etal. 1990; Simovich etal. 1996). Modification of alkalinity,

pH, turbidity, and water temperature (Simovich etal. 1996) may drastically affect

certain pool species withvery specific toleranceranges.Seasonalityof water

quality variables has been documentedby Collie andLathrop (1976)and

Simovich andKing (1992). Localizedvariation amongpools in hydrological

(Zedleret al. 1979;Holland andJam 1984;Bauder1 987a;Ferren and Pritchett

1988), physical, andchemicalpropertiesare well established(Ebert and Balko

1987;Simovich andKing 1992;King etal.1996;Gonzalezetal. 1996).

A steep, small-scale gradient insoil texture,nutrients,waterquality, and

hydrology extends from the surrounding areas (mounded or otherwise) into the

basins (Zedleretal. 1979; Bauder1987a;Zedleret al. 1990; Black etal. 1993;

Black eta!. 1994).While the natureof subsurface connectionsis not understood

(Hanes, et a!. 1990;HollandandDams1990),studiesconductedin vernal pools

in the SacramentoValley indicate that thecontributionofsubsurfaceandoverland

flows is significant onlyin yearsof high precipitation when thepoolsarealready

saturated (Hanesand Stromberg1996).

Soils

Critical to theformationof vernalpools is the presenceofnearlyimpermeable

surface or subsurfacesoil layersand flat orgentlysloping topography (less than

10 percentslope). In southernCalifornia,theseimperviouslayersaretypically

alluvial materials with clay or clayloamsubsoils,andthey often form a distinctive

micro relief known as Gilgai or mima mound topography (Hallsworth et a!. 1955;

Cox 1 984a). Basalticor graniticsubstrates(e.g.,Hidden LakeandSanta Rosa

Plateau in Riverside County) or indurated hardpan layers (e.g., coastal San Diego

County) may contribute to poordrainageaswell.

On thecoastalterraces inSanDiego County,pools areassociated with the

Huerhuero,Stockpen, Redding,andOlivenhainsoil series. Huerhueroand
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Stockpensoils arederivedfrom marinesedimentsandterraces.Surfacelayersare

loamto clay loam andmoderatelyto slightly acidic (pH 5.6-6.5). Subsurface

layers aremildly to moderately alkaline (pH 7.8-8.2)clays. In contrast to the

Huerhueroand Stockpensoils, theReddingandOlivenhainsoil series were

formed fromalluvium. They are moderatelyto stronglyacidic at thesurface(pH

5.6-5.8), withstronglyacidicsubsoils(pH 4.5-5.1). The Reddingsoil seriesis

notable for anoncontiguousiron-silicacementedhardpan underlying thesubsoil.

Sometimes it can be found near thesurfacebut otherwiseit is locatedup to four

feet below (GreenwoodandAbbott 1980;Bowman 1973). On theDel MarMesa

(Reddinggravelly loam), GreenwoodandAbbott (1980) found that the

expandablesmectiticand vermiculitic claymineralsmadeup 32percentof the

claysin the upperloamy soil layers,increasingto 78 percentin the lower clay

layer. The ReddingandOlivenhainsoils are believedto havesupportedthe

majority ofthepoolshistorically foundin SanDiego County. Thesesoils are

gravelly orcobbly loam with clay subsoils(Bowman1973).

With the exceptionof Proctor Valley(Olivenhainsoils) andMarron Valley

(Huerhuerosoils), soils in mostofthe inland valleysdiffer from thecoastal

terraces.Their origins includeacidic igneousrock, weatheredsandstone,granitic

alluvium, and othersubstrates.Theimperviouslayeris often sandy claywith pH

ranges from mildlyacidic (pH 5.8)to moderately alkaline (pH8.0). In San

Marcos Valley, thesoils areprimarily from theLas Floresand Placentiaseries.

Bosankoand Placentiasoils dominatein Ramona,a higher elevationinland

valley. The Santa Rosa Plateau hasMurriettastonyclay loamsandsoils ofthe

Las Posasseries(Lathrop andThorne 1976).At Skunk Hollow in Riverside

County, thesoils in the immediateareaofthe vernal lakeare Las Posasclay loam,

Wyman clayloam, andWillows soil, a deepalkalineclay (Zedlereta!. 1990).

Vernal Pool-like EphemeralPonds

In SanDiego Countyand southernOrange County,vernalpool-like ephemeral

ponds existthat supportthe Riverside fairyshrimp, in additionto awide diversity

of vernalpool indicatorspecies(e.g.,cloverfern[Marseliavestita],clam shrimp

[Cyzicuscalifornicus]). Thesepondsarederivedfrom geologicalactivity such as
faulting(e.g.,sag pondsalong SanMateocreek),landslidemovement( Orange
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County foothills e.g., Saddleback Meadows), or are man-made (such as stock

ponds). Although these ephemeral wetlands do not fit the classical description of

southern California vernal pools, they function as such in their ability to support

vernal pool species.Consequently,thesepool types are considered as important

habitat for the purpose of recovery of listed species.

Road ruts, man-made ponds, minor impoundments on drainages, and abandoned

borrowsites,are generally notconsideredvernal pools.However, these areas may

function as vernalpool habitatby supportingvernalpoolsspecies,and may even

be a consequenceofpreviouslandalterationsto historicalpool habitat. These

areas remain subjectto EndangeredSpeciesAct requirementsif theysupport

listed species, with adeterminationof theirsignificanceto recovery addressed

individually.

POOL FLORA

Pool basinshave a unique groupofplants (Purer1939), whichRobertThorne
(1976) labeled“vernalpool ephemeral.”Theseplants aresupplementedby more

typical wetland plants, whicharewidely distributedin freshwaterhabitats

(LathropandThorne1983;Thorne 1984). Vernalpool speciesoccupya habitat

neither typically terrestrialnortypically aquatic,and the adaptations required for

such aspecializedhabitat haveled to avarietyofrarespecies(Stebbins1976;

Stone 1990).

Endemismis commonin vernalpools ofthesouthernregionofthe California

Floristic Province, as are specieswith highly restricteddistributions(Appendix

A). San Diego County has two of the nine species in the genusPogogyne,with

Pogogyneabramsiirestricted to the central mesas of the county and the even more

narrowly distributedPogogyne nudiusculabeing foundon Otay Mesastraddling

the international border between San Diego County and Baja California, Mexico.

Downingia concolorssp.brevior is alsoa SanDiego County endemic. Baja

California, Mexico, hastwo narrowly distributed endemicpoolspecies,both in

the processofformal description (Marsden,pers.comm. 1997;MeMillan pers.

comm. 1995).Oneis a speciesof Pogogynefoundonly on a mesain an inland
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valley known as Vallede las Palmas,southof the bordercity ofTecate, and the

otheris an Eryngiumspeciesfoundalongthe coastin the vicinity ofSanQuintin.

Thereis a complex interplay betweenenvironmentalvariation and the response

capabilitiesofvariousspecies.Vernalpool plantshave evolved traitsthat

enhance survivalin uncertainconditions. Mostof the vernalpool plantspecies

that commonly occurin southernCalifornia vernalpoolsare adaptedto

substantialperiodsof inundation,and manyphysiologicaland morphological

traits are notexpressedunlessstanding wateris present.Naturally-occurring

disturbances that cansubstantiallyreducepopulationsofvernalpool plants

include unseasonablylate rainsora seriesofdrier thanaverageyears. Algal

bloomssometimesform matsthat coverplantsandstunttheirgrowthorprevent

flowering. The impactof wildfire is uncertain(Cox andAustin 1990),but may

contributeto the controlofcertainnonnativespecies(Pollak and Kan1996).

Individual speciesaredistributedalong amoisturegradientaccordingto their

responsesto inundation(HollandandJam 1977, 1984;Zedlereta!. 1979;Bauder

I987a; Zedler1987)anddifferencesin soil moisture(Holland and Dams1990).

In yearsofaverageprecipitation,upland-to-basintransects or comparisonsreveal

that 30 to 40 percentof the uplandspeciesare nonnative,but lessthan 10 percent

of thepool species arenonnative (HollandandJam 1977;Bauder1987a). When

precipitationis sparse,nonnativeupland speciescandominatewithin pool basins

(Bauder1 987a,b). Wetteryearsreduce the numberof nonnativeuplandspecies

present inbasinsbecauseof theirgeneralintoleranceof inundation. Only a

limited numberof nonnativespecies,annualbeard-grass(Po!ypogon

monspeliensis),perennialrye grass(Loliumperenne),andbrass buttons(Cotula

coronopWolia),for example,areadaptedto thehydrological conditionsofthepool

habitat. Because theyarenot eliminatedby standingwater,theseandother

nonnativefacultative wetlandspeciescanaccountfor substantialcover in pools

wheretheybecomeestablished (Bauder1988 andunpublisheddata). Vernalpool

speciesare infrequentabovethehigh waterlevel or outsideofconnecting swales

(Lin 1970; Kopecko and Lathrop 1975; Holland and Jam 1977; 1984; Zedler etal.

1979; Bauder 1987a, 1989).
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The majority of the pool plant species are annual dicots (Holland 1976; Thorne

1984;Zedler 1990). Perennials are usually monocotssuchasE!eocharis

macrostachyaor lower vascular plantslike Isoetesspecies.Distributionsof the

perennials are more widespread than thatofthe annuals(Stebbins1976).

Prominentexceptionsare west coast membersof the genusEryngium,including

Eryngium aristulatumvar.parishii. Thesespeciesare narrowly distributed,

herbaceousperennials.The genus,however,has representatives in many tropical

and temperate regions of the world, except tropical Africa (Sheikh 1978).

Breedingsystemsvary greatly (Stone1957;Weiler 1962;Griggs 1976;Brown

andJam 1979;Ritlandand Subodh1984). An analysisby Zedler (1990) suggests

inbreeding may be the dominant system in native pool plants. Pollinators include

solitary grounddwelling bees,bumblebees,honeybees, bee flies and various

diptera (flies), coleoptera(beetles),andlepidoptera (butterfliesandmoths)(Stone

1957;Thorp 1976, 1990;Martin 1986;Ellis andMills 1991;Blacketa!. 1992;

Leong 1994,M.S. thesissubmitted1993).

Genedispersal may occur viapollen or seed. Outerossing distances are unknown

for most vernal poolspecies,with the exceptionofwork doneon various

Limnanthesspecies (Ritland and Subodh1981, 1984),andlittle is known about

dispersal (Zedler 1990). Noneof thespecieshaveseedmorphologyassociated

with animal or wind dispersal, although scattered occurrences of pool plants along

well-worn trails that link individual pools over wide areas suggest large animals

may contributeto seeddispersal(Cole 1995). Seeds and seedlingsof Downingia

species and Pogogyne abramsiifloat, which may result in limited dispersal

opportunities when pools interconnect or lakes fill their basins in yearsof greater

than average precipitation (Bauder 1992; Scheidlinger 1981, 1984). Waterfowl

utilize pools, especially the larger ponds or vernal lakes, and they are presumedto

carry seeds andinvertebrateeggsfrom pool to pool (Zedler1987;Proctoreta!.

1967).

Germinationrequirements,particularlythoseof species found at higher

elevations, protectthem against germination at inopportunetimes, in particular

during an uncommon summer rain(Bauder 1992).Limnanthesspecies germinate

only atcool temperatures,andthe preferred temperatureis correlated with
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elevation (Bauder analysisof Toy andWillingham 1966). Downingia concolor

ssp.brevior, amontanespecies(CuyamacaValley), andDowningia cuspidata

populations from a higher inland valley (Ramona) germinate at cooler

temperatures thanmany coastalpool species(Bauder1992andunpublisheddata

1995). GerminationofOrcuttia species appearsto occur after a periodof

anaerobicconditionsin saturatedor inundatedsoils followed by exposure(Griggs

1976;GriggsandJam 1983). Fungalgrowth on theseedcoats mayalsoplay a

role (Griggs1980). Otherpool speciesgerminatereadily at awide rangeof

temperatures, aslong asmoistureis sufficient (Bauderunpublished data1995).

Isoeteshowe!lii exhibits Crassulean Acid Metabolism (CAM) when submerged,

but ceasesto do soif leavesareexposed(Keeley1981; Keeleyeta!. 1983). The

same is true for Crassu!aaquatica(KeeleyandMorton 1982). Pogogyne

abramsii,Pogogynenudiuscula,Psilocarphus brevissimus,Downingia cuspidata,

andDowningia concolorssp.brevior displayinternodal elongation,adventitious

rootsand reduced branching whengrown under water but are branched and

shorter when neverinundated(Bauder1987a,and 1992;MeMillan pers.comm.

1995). Callitriche spp.andMarsilea vestitanot only elongatewhensubmerged,

but they arestronglyheterophyllous;thatis, theyproducetwo kinds of

leaves—oneform on submergedstemsandthe otherform on exposedstems

(Jones1955 a,b; DesehampandCooke 1982, 1984;Keeley1990). Aerenchyma,

tissuethat promotes gasexchange,is prominentin the leavesofEryngium

aristulatumvar.parishii (Sheikh1978)and stemsofboth Downingia cuspidata

and Downingia concolorssp.brevior, evenin theabsenceof inundation(Weiler

1962;Bauder1992). Isoeteshowel!ii, Isoetesorcuttii, andPilu!aria americana

require inundation forreproduction(Scageleta!. 1965)

POOLFAUNA

Vernalpool faunahavebeenlessintensivelystudiedthanits flora, despite the

diverse arrayofanimalsassociatedwith thehabitat. Birds,mammals,reptiles,

andamphibiansall utilize this uniquecommunity,butby far thegreatestdiversity

is associatedwith invertebratespecies.In a majorstudyof 14 vernalpool sitesin

northern CaliforniaandCalifornia’s CentralValley(Simovichetal. 1992, 1993;
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SimovichandKing 1992),67 speciesofcrustaceanswereidentified as well as

over 100 speciesof molluscs,annelids,insects,and otherinvertebrates.

Fairy Shrimp

The fairy shrimp (OrderAnostraca)areamongthe most characteristicof the

vernal poolinvertebrates. Twenty-threedescribedspecieshave been documented

in California, 10 of which areendemicto theState (Engeta!. 1990; Simovich and

Fugate1992;Fugate1993). Samplestakenin vernalpools in coastalSanDiego

County(Simovich andFugate1992)identified threespeciesoffairy shrimp, two

ofwhich areendemicto southern California.Thetwo endemics,the Riverside

fairy shrimpandtheSanDiego fairy shrimp, arefederallylisted asendangered

and areaddressedin this plan. Branchinecta lindahli(versatilefairy shrimp),a

habitatgeneralist,is commonthroughout western NorthAmerica. Occurrencesof

the vernalpool fairy shrimphave beendocumentedin the Skunk Hollow and

Cruzan Mesapools. The recoveryofthis federallylistedthreatened species will

be addressedwithin theCentralValleyVernalPool and Multi-SpeciesDraft

RecoveryPlan.

Differencesin speciescompositionof thepoolsexaminedcorresponded with

physicalandchemicalattributesofthehabitat,such as water depth, concentration

of solutes,elevation,andbiogeographicregion (Kinget a!. 1996; Simovicheta!.

1992, 1993; Simovich and King 1992). More recent work by Gonzalez eta!.

(1996), looking at theosmoticregulationoffour southernCaliforniaspeciesof

shrimp, has indicated that shrimphave different waysofadjustingto various

levelsofsaltsandalkalinity. TheSanDiego fairy shrimpandthe Riverside fairy

shrimp are “osmoregulators” that maintain constant internal chemical

concentrations, but cannot toleratewide extremesin sodiumor bicarbonate

concentrations. Zedler eta!. (1979)andEbert and Balko (1987) found that the

number of invertebratespecies per pool wasgreaterin the larger and deeperpools.

Theyalso foundthat therewere fewerspeciesin poolshaving variable water

depth, which dried a number of times during theseason.King eta!. (1996)

likewise found that the number of species in northern California pools was

greatest in the larger, deeperpools. DehoneyandLaVigne (1984) examined the

macroinvertebrate faunaon Otay Mesain southernSanDiegoCountyandfound
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that species’presence or absence was closelytied to the hydrologicalregimeof

thepools.

When waterbeginsto pond after the commencementofthe rainyseason,shrimp

begin to hatchfrom encysted embryos(frequentlyreferred to as eggs). With

hydrationof eggs, timeto hatchingis usuallybetweentwo and25 days, depending

on species(HathawayandSimovich 1996). Hatchingresponses correspond well

with what is knownofthe germinationofvernalpool plant species (Bauder 1992

and unpublished data1995). Shrimpeggs tendto hatch or germinate at cool

temperatures, with species-specificdifferencesin responses that are relatedto

temperatureregime. Lackof hatchingat higher temperatures (greater than25

degrees Celsius;77 degreesFahrenheit)protectsStreptocephaluswoottoni and

Branchinectasandiegonensisfrom the infrequentsummerstormsthatmight

otherwise be sufficient to stimulate development,but inadequatefor the

organisms to complete their life cycles. Also, only a portion of the dormant egg

bank, often less than 10 percent, hatches with any one hydration (Hathaway and

Simovich1996). Subsequent hydrations may resultin a cumulativetotal of only

30 to 40 percenthatching. Large cyst banks of viable resting eggs in the soil of

vernalpoolscontainingpopulationsoffairy shrimpshave been well documented

by Belk (1998)andSimovichandHathaway(1997).

Maturationto reproductive agefrom hatchingis approximately2 weeksfor

Branchinecta sandiegonensisbut over 2 monthsfor Streptocephaluswooltoni.

Thetime periodis compressedorexpanded, depending on ambient water

temperatures (HathawayandSimovich 1996). Thecombinedgreaterlengthof

timefrom hydrationto hatchingandhatchingto maturity, resultsin a longer time

for Streptocephalusto completeits life cycle comparedto Branchinecta.As a

consequence,in poolswherethey co-occur,Branchinectareach adulthoodwhen

Streptocephalusarestill in the larval stage.

Theyoung shrimpswim upsidedownin thepools as theyfilter feedon algaeand

zooplankton withtheir 11 pairsof leaf-likelegs. Theshrimparetranslucent, and

as they matureto reproductiveage,thefemalesdevelop prominentovisacswhile

themales’secondantennaebecomemodified for clasping the female during

mating. The developmentofshelled eggsin thefemales’ovisacsis evidenceof
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fertilization. Females lay 100 to 300 eggs or more, with differences in mean

number amongspecies(HathawayandSimovich 1996). Whenlaid, eggs fall to

the soil surface(mud) wherethey developto the gastrula (early embryo) stage,

then become dormant, entering a state of diapause encysted in their shells. They

remain dormant until the nextwet season.

Fairy shrimp play an important role in thecommunityecologyofmany ephemeral

waterbodies. Theyare feduponby waterfowl (Krapu1974; Swansoneta!. 1974)

andother vertebrates, such aswesternspadefoottoad tadpoles(Scaphiopus

hammondi)(Simovichetal. 1991).

Insects

Both aquatic and terrestrial insects are associated with vernal pool habitats,

servingas herbivoresandpredators.But perhapsthe mostobviousroleis thatof

thepollinator. Pogogyne abramsiiandPogogyne nudiusculaare insect-

pollinated,and in areassurroundedby development anddisturbance,the

introducedhoneybee(Apis mellWera)is acommonpollinator (Mills n.d.). A

large suiteof nativepollinatorsfrequentsouthernCaliforniapools,including bees

ofthe familiesHalictidaeand Megachilidae,and fliesof the familySyrphidae. In

areasoflower disturbance,thehoneybeecan oftenbe replacedby bee flies

(Bombyliidae), flower flies(Syrphidae),or grounddwellingbees(Anthophoridae)

(Ellis and Mills 1991;MeMillan unpublished data 1995). The federally

endangeredQuino checkerspot butterfly(Euphydryaseditha quino)is also known

to occurin andaroundvernalpool habitat. The nectarand hostplantsareoften

commoncomponents of the surrounding vegetation.

Specificity in pollinators of vernal pool species has been well documented in the

Central Valleyof California(Thorp 1976, 1990;Leong 1994M.S. thesis

submitted1993). While fewempiricalstudiesexist forsouthernCalifornia vernal

pools,similarplant-insectspecializationis likely andmaybe essentialto

successfulreproductionof certainspecies.

Gene flow by pollen is often substantial among plant populations (Ellstrand

1992),andit is especially important whenplant populationsarerare,small,or
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geographicallyisolated. Fragmentationofplant-pollinatorsystemshas been

shown to have detrimentaleffect on thevisitationratesby pollinators,and

subsequently, inseedsetandgeneticpolymorphism(Jennersten1988).

Specializationin one ora few closely related vernalpool plant speciesaspollen

sourcesis often exhibitedby solitary bees(family Andrenidae),and the life cycles

ofthesebeesandtheirhostsarecloselysynchronized.Thorp (1976) showed a

significantdeclinein seedproductionofB!ennospermananumwhenits specialist

pollinatorAndrenab!ennospermai’iswasabsentfrom its pollinatorguild.

Conservationof amatrix of vegetationcommunitiesmaybe necessaryto ensure

theviability of certain vernalpool plant species.Pollen-mediated gene flow

within Limnanthesplantpopulationsis restrictedbecause theirspecialistbees

foragewithin a limited areaof their hostflowers(Thorp 1990),andadjacent

upland habitatis used fornestingby speciessuch asAndrena.

Amphibians

Five speciesofamphibiansareexpectedto utilize vernalpools in southern

California: thePacific treefrog(Hyla regi!la), westerntoad(Bufo boreas),

(western)spadefoot toad(Scaphiopushammondii),andthenon-natives,bullfrog

(Ranacatesbeiana),andAfrican clawed frog(Xenopus!aevis). Treefrogs,

westerntoads,and bullfrogs typicallyrequirelong-standingor permanent water

sourcesto successfullyreproduce, althoughtheywill utilize vernalpools for

breeding whenavailable (Simovichetal. 1996). Theshortdevelopment time

exhibitedby the spadefoot toadenablesthemto utilize vernalandephemeralpool

habitat successfully.

Because spadefoot toads spend themajority ofthe yearunderground(Ruibal et al.

1969),timing of emergencefrom estivation (summer dormancy)is critical, and

shouldoccur when heavy rainandappropriate temperature conditionsexist(Bragg

1961). BrattstromandBondello (1979) havedocumentedtheemergenceof

spadefoot toads whenstimulatedby thesounds emittedfrom motorcyclesandoff-

road vehicles. Thesoundandvibrations associatedwith heavyrainfall are the

cuesspadefoottoadsrely on, andnot theamountofprecipitation. Thetoadsare

likely to die if the weatherconditionsare notcorrectatthe time ofemergence.
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Because spadefoot toadsestivatein terrestrial habitatandburrowingsiteshave

been documented severalmiles from an aquatic source (Ruibaleta!. 1969),

considerationshouldbe givento conservationof surroundinghabitatsto assistin

the conservationof this species.The effectsof nonnativespecieson native fauna

should also be addressedwhenmanagingvernalpoolhabitats. Immature and

adult bullfrogs have been well documented to seriously adversely affect native

invertebrateandamphibianpopulations,andhavethecapacityto completely

depleteentireage groups(Simovicheta!. 1996).

Reptiles

While notdependenton vernalpools,mostofthe snakes in the southern

California areacanutilize free waterthat is foundin vernal pool habitatduring the

aquaticstage.Although not restrictedto this habitattype,the two-striped garter

snake(Thamnophishammondii)is semi-aquaticandwill specificallyuse vernal

pools to feedon animals. These snakesare commonin the vernalpoolsofthe

Santa Rosa Plateauand Otay Mesa.

Birds

Avian useof vernalpool habitatis typically understated. Vernalpoolsprovide

important habitat for residentandmigratorybirds, particularly waterfowland

shorebirds. Primary useofvernalpoolscoincideswith pool inundationperiods

andmigration. Birds areattractedto thepools,in part because thepoolsare

shallowandprovide anoptimal feedingdepth. However,birds areparticularly

attracted to thepoolsbecause theyoffer foraginghabitatata time ofyear when

resourcesarelimited (Silveira 1996). Proteinsandcalcium vitalto the energetic

needsofmigrationand reproductionareavailablethroughfood sources such as

invertebrates(Silveira1996;Proctoreta!. 1967)andprotein rich plants found in

and adjacent to vernalpools.

Vernalpool landscapeshelp link aquatic resources in the California portionofthe

Pacific Flyway, which is essentialwhenconsideringthe drasticreductionof

wetlandsdueto agricultureandurbanization.While this habitat typeis important
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to avifauna,birds alsocontributeto the welfareofthe vernalpool system,aiding

in dispersalofcrustaceancysts(Simovicheta!. 1996) and plant seeds.

Mammals

While no mammals are restricted to vernal pool habitats, they are attractedto

them as a source of food and water, and mammals may serve as agents of seed

dispersal.DalquestandSheffer (1942) hypothesizethe most important mammal

in the vernalpool ecosystemis the pocket gopher(Thomomysbottae). These

small rodentstunnel through the soil,potentially aiding in the formationof Mima

mound topography (Cox 1984b).

POOL SPECIESASSOCIATIONS ANDCLASSIFICATION

The unique anddiscretenatureofvernalpoolsallow for the developmentofa

classification scheme that will facilitate management and recovery goals of this

plan. Aspects of this classification include the consideration of the geographical

location of the pools, topographic position (mesa or valley or depression), regional

precipitation,soil types, andlocal variation. Coastalpools are foundalmost

exclusivelyon mesas, butsustaindifferent speciesdepending onsoil senes.

Inland valleysandmesas containsoils ofalluvial derivation (valleys)orvolcanic

origin (mesas)andhave alessmoderatetemperatureregimethancoastalareas.

All oftheendangeredplant and animalspeciesofsouthern Californiapools

mentioned in this plan are restricted to this region, as are many othersensitive

species.Within the region, thedistributionsofthe listed speciesonly partially

overlap (Table1), although the two Pogogynespecies(Pogogyne abramsiiand

Pogogynenudiuscula)are not believed to have ever co-occurred(McMillan, pers.

comm. 1995). Differences insoil type are important correlates with plantspecies

distributions(BauderandMeMillan pers.comm. 1996).For instance,Pogogyne

nudiusculaoccursonly on Stockpensoils, which arelimited to Otay Mesaand

Pogogyne abramsiiis found only on Reddingsoils. The relationof vernalpool

animals,invertebrates in particular,to the samevariablesappearsto be similar

(Simovich pers.comm. 1995;King eta!. 1996). For instance,Orcuttia

calWornica (Griggs 1980; Griggsand Jam 1983) and Riverside fairy
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Table I

Distribution of Vernal Pool Species in theManagement Areas

SPECIES GOLETA TRANS-

VERSE

LA BASIN!

ORANGE

RIVERSIDE SAN DIEGO

NORTH

COASTAL

MESAS

SAN DIEGO

CENTRAL

COASTAL

MESAS

SAN DIEGO

SOUTH

COASTAL

MESAS

SAN

DIEGO

INLAND

VALLEY

Etyngiumaristulatum

var. parishii

SRP MCB, CL DM, KM, MM,

MR, TR,

OM, PV SM,RM

Navarretiafossalis CM HM,SRP

SJR,SKH,

CL, MCB MR. KM OM RM, SM

Orcuttiacal~fornica CM, WH, CB HM, SKH,

SRP

CL MR OM

Pogogyne abramsii DM, KM, MM,
MR, TR

Pogogynenudiuscula GM

Riversidefairy shrimp CB FT, SMD,

RMV

TM, SKH,

SRP

MCB , CL MR OM

SanDiego fairy shrimp FP, RMV MCB, CL DM, KM, MM,

MR, TR

GM, PV RM

COMPLEXESOR ASSOCIATIONS

CB Carlsberg

CL Carlsbad

CM CruzanMesa
DM Del MaxMesa

FP Fairview Park

FT Fooslsillfrrabuco

HM Hesaset

iv lsla’,lista

KM KearneyMesa
MCB Masine Caorps BaseCamp Pendleton

MR MasiseCorpsAir Staboe Miramar

MM Mirasnesa

OM Otay Mesa
pv Proctor valley

RM Ramona

RMV Rancho Mission ‘.‘i~o

SJR SanJacinto River

SKIT Skunk Hollow

SM San Mascot

SMT San Mateo

SMD SaddlebackMeadows
SRP SantaRosaPlateau

TM Tesnecula

TR Tierrasanta
WH Woodland Hills



shrimp(Simovichpers.comm. 1995)maybe closely tiedto specificmoisture

requirements.

Dataon plant and animalspeciesdistributions,soil typesandclimatic variables

provide thebasisfor recognitionof eight distinct Management Areasin southern

California(Figure9), which comprise locallyvariablevernal pooicomplexes

coveredby this plan(Table 1) (AppendixE). An additionalManagementArea,

which encompassesvernal poolsin themontaneregion,is not addressedby this

plan butis addressedin the ConservationAgreementfor the Preservationof

Cuyamaca LakeDowningia,Parish’smeadowfoam,and Cuyamaca larkspur

(USFWS 1996a).

Within the variousManagementAreas,poolsare not evenly distributed across the

landscape.They may appear in clusters subdividedby canyonsthat dissect the

coastal terracesor in basinsorvalleysseparatedby major topographical features

such as river valleys, hills,ormountains.Overlainon the natural patchinessof

thesuitablehabitat are thedistributionsofthe individual species (Figure2 through

8). Thesedistributionsmay reflect acombinationof narrow habitat requirements

at the micro scale(hydrological regimeor waterquality, for instance),accidentsof

dispersal,andlocal extinctionsandreinvasions.Maintenanceofviable

populationsof the listed speciesandsuccessfulimplementationofrecovery

actionsis tied to recognitionofthe habitatdifferenceswithin the southern

California region.

GoletaManagementArea

The vernalpoolsofthe Goleta Management Area occur on thecoastalterracesof

Goletaand IslaVista, along the narrow plainsouthof the Santa YnezMountains.

Three vernal pool groups,one at More Mesa,andsmall complexesat Ellwood

Mesa (9pools) andIsla Vista(12 pools),occur in thisarea. Although, thesepools

arecurrentlyisolatedandconsideredto be remnantsof a larger historical vernal

pool complex,theyshouldbe managedasonevernal poolcomplex. A single San

Diego fairy shrimp has been reportedfrom theIsla Vista complex(Figure 1 Oa)

(AppendixE), however,noneof the other vernalpool species coveredby this plan

are knownto occurin this management area.Although the single recordofthe
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SanDiego fairy shrimp maynot represent aselfsustaining population, it canbe

interpreted as a colonization eventandshouldnot be disregarded as it may

provide important information about theshod-termviability of populationsof

fairy shrimpin the Isla Vista vernal poolcomplex.

Transverse ManagementArea

The Transverse Management Areais locatedin inland valleys and mesas northof

theLos Angeles Basinin associationwith theTransverseMountainRanges. Two

extant vernal poolsitesoccur within thisManagementArea:Cruzan Mesa (Los

Angeles County)andthe Carlsberg vernalpools in Moorpark, on thenorthern

edgeof the Santa MonicaMountains(VenturaCounty)(Figure1 Ga) (Appendix

B). Information regarding these vernalpools is sparseduein part to thefactthat

thesesitesarecurrentlyunder private ownershipanddifficult to survey. Orcuttia

californica,Navarretiafossalisandvernalpool fairy shrimpcanbe found in both

sites,but the statusofthesepopulationsis unknown.

Los AngelesBasin-Orange ManagementArea

TheLos AngelesBasin-Orange ManagementArea occurswithin the coastal

terraces,valleys, andfoothills of theLos AngelesBasinin Los Angeles and

OrangeCounties, California.The majorityof this areais significantly influenced

by themarine climate.The full extentof thehistoricvernalpool distribution

within this Management Areais not well understood,and the majorityofthe

known vernalpool siteswere extirpated prior to1950. Of those poolsthat have

survived,most tendto be relativelysmall complexesthat have been poorly

surveyed. Onlythreesitesarecurrentlyknown tobe extant:Lomasde Santiago,

Rancho MissionViejo, and the Fairview vernalpools in CostaMesa(Figure lOb)

(AppendixB).

Two areas with vernalpool-like ephemeral ponds are includedin this plan

becauseofthe presenceofRiverside fairyshrimp (SanMateopondsandthe

Saddleback Meadowssites). The majorityof Orange Countyfoothills (e.g.,
Saddleback Meadows ponds) arelikely the resultof landslidetopography.

Although depauperatein floral diversity, someponds (i.e.,OrangeCounty
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foothills) supportthe richestinvertebrate diversityin Orange County.The lackof

indicator plant speciesis likely a resultof intensivegrazingby cattle. TheSan

Mateo ponds are a resultoffault activity (sag ponds)alongthe ChristianitosFault.

RiversideManagementArea

The vernalpoolsof RiversideCountyare foundon inland mesasand valleys. The

valley poolsofthis regionfrequentlyhave a weakto stronglyalkali component.

Included within the RiversideManagementArea are thevernalpoolsofthe Santa

RosaPlateau,Hemet,Temecula,and Skunk Hollow,as well as a numberof

isolatedpools in thevicinity ofMurrieta(FigurelOb) (AppendixE). A limited

numberof vernalpoolsarealsoknownfrom alongtheentire lengthoftheSan

JacintoRiver, from theCalifornia Departmentof FishandGameSari Jacinto

Wildlife Area to the Cityof Perris. The vernalpool complexesfound along the

SanJacinto River corridor and thealkali playahabitatsof this region,are known

to support largepopulationsof Navarretia fossalis. With the exceptionof the

Santa Rosa Plateauand SkunkHollow, mostofthesepoolshave been extirpated

or greatlydisturbed. In additionto representativesofthe proposed andlisted

species, with the exceptionofthetwo Pogogynespecies,othersensitivespecies

that are known to occur in thesecomplexesandinclude vernalpool fairy shrimp,

little mousetail(Myosurusminimus)and Coulter’sgoldfields (Lastheniaglabrata

ssp.coulteri).

SanDiego:NorthCoastalMesasManagementAreas

The vernalpools within this ManagementArea areassociatedwith coastal

terraces northoftheSanDieguito Riverwithin SanDiego County. The vernal

pool complexesat MCB CampPendletonandthose within theCity of Carlsbad

representthis Management Area(Figure 1 Oc) (AppendixE). Eryngium

arisulaiumvar.parishii, Navarretiafossalis,Orcuttiacal~fornica,andboth

speciesof listed fairy shrimp occurin thesecomplexes.
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SanDiego: Central Coastal MesasManagement Areas

The vernalpools within thisManagementArea areassociatedwith thecoastal

terracesandmesasofcentralSanDiegoCountyfrom theSanDieguito River

southto SanDiego Bay andnorthof the Sweetwater River(Figure 1 Oc)

(AppendixE). This ManagementArea includes the vernalpoolsat Del MarMesa

and Mira Mesa, the Keamy Mesa vernalpool complexes(MCAS Miramar,

Tierrasanta, MontgomeryField), andthe SanDiegoMesa complex (Cholla

Heights). Very little remainsof the vernalpools alongthe mesas northandsouth

of theSanDiego RiverValley. Although themajority of thecomplexesin the

central coastal areastill exist, manyhave beengreatlyreduced and fragmented as

comparedto their historicalextent. All ofthespeciesaddressedin this plan, with

the exceptionofPogogynenudiuscula,occur inthis management area.

SanDiego: SouthernCoastal MesasManagement Areas

The southernSanDiego coastalmesa vernalpools includeall isolatedpools and

complexesfrom the Sweetwater Riversouthto the Mexicanborder. Included

within this Management Area are the National CityandChula Vista pools (mostly

extirpated), Border Fieldpools, WesternandEastern Otay Mesacomplexes,

Sweetwater Reservoirpools,and the vernalpools in the vicinity ofOtay Lake

(Figure lOc) (AppendixE). All ofthe speciesaddressedin this plan, with the

exceptionofPogogyneabramsii,occurin this managementarea.

SanDiego: Inland Valleys Management Areas

The SanDiego Inland ValleysManagementAreaconsistsofpools situatedin San

Marcos, Escondido, Valley Center, Ramona,SanDieguitoValley, Poway, El

Cajon Valley, Marron Valley,andProctor Valley. The majorityof these pools are

isolatedto a degreefrom extrememaritime influenceby topography and occur

more than nine kilometers (6miles) from the coast(Figure lOc) (AppendixE).

Eryngiumaristula*um var.parishii, Navarretiafossalis,and theSanDiego fairy

shrimp occur in this managementarea.
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HISTORIC AND CURRENTDISTRIBUTION OF THE HABITAT

With the exceptionofpineforestand chaparral,few ofthe vegetation

communities associatedwith vernal pool habitat in California were ever

widespread, and the majority havesufferednearly as serious declinesin

distribution as vernalpooi habitatsthemselves(JonesandStokes1987;Oberbauer

1990). A report prepared at the requestof the California SenateCommitteeon

NaturalResourcesand Wildlifeconcludedthat “vernal poolsofall types,and the

speciesthat dependupon them,areamongthe most threatenedof all theState’s

naturaldiversity” (Jonesand Stokes1987).

Unlike the Central Valleyin California, southernCaliforniaand BajaCalifornia,

Mexico, never hadexpansesofpools stretchingfor hundredsofmiles. In San

Diego,vernal pool habitat probably coveredno more than6 percentofthe county,

approximately520squarekilometers (200square miles),prior to intensive

cultivation and urbanization(BauderandMcMillan 1998). Currently, lossof

vernalpool habitatin the Countyis estimated at95 to 97 percent (Bauder1986,

BauderandMcMillan 1998;Oberbauer1990;Oberbauer,pers. comm.1996).

Lackof historical data precludes the samedepthof analysis forLos Angeles

County,RiversideCounty, Orange County,or SanBernardinoCounty,but losses

are considered nearly total(USFWS 1993). The currentdistributionofpools in

northern BajaCalifornia,Mexico probablycomes much closer to thehistoric

condition (Bauder andMeMillan 1998).

Most of the remaining vernalpools in SanDiegoCountyoccuron Reddingsoils,

primarily on MCAS Miramarwhereapproximately31 squarekilometers (19

square miles)ofthesesoils are more orlessundeveloped.Within this area,

GlobalPositioning System(GPS)mappingrevealsapproximately3,400

individual pools totaling64 hectares(158 acres)of basin area(Luciani,pers.

comm. 1997). Preliminaryexaminationof soils maps indicates that vernal pools

closelyassociatedwith Pogogyneabrarnsii (Reddingseries),in the southernhalf

of its historic range,have beencompletelylost to urbandevelopment (Bauder and

McMillan unpublished data1996). Extensivelossesofthesesoils from urban

development within the northernhalfofthespecies’ historicrange have further

45



reducedits potentialhabitat. The majorityofthe rangeofthis speciesis now

contained withinan 8-kilometerby 18-kilometer(5-mile by 11-mile) area.

The majorityof pool habitat in theSanDiego:CentralCoastalMesa Management

Area,with the exceptionofMCAS Miramar, has beendeveloped.Theentire

mesa, which onceextendedfrom downtownSanDiego to La Mesaon the east,to

Interstate8 on thenorth,and toState Route94 on thesouth,wasdevelopedprior

to World War II, with the exceptionof severalvery small pool remnantsin Balboa

Park and at theU.S. Navy’s formerradiostationat ChollasHeights.

Pogogynenudiusculaappearsto haveoccurredonly on Stockpenandpossibly

HuerhueroandOlivenhainsoilson the southerncoastal mesas.Thesesoils

extendedfrom Chula VistaandImperialBeach on the coastofthe PacificOcean,

16 kilometers (10miles) to theeast,to thefoot oftheSanYsidro Mountains.

Overhalfofthisareahas been lost to urbanization,andthe remaininghalfhas

either beenconvertedto agriculturaluseor is in the processofbeingurbanized.

Populationsjust across theinternationalborder inBajaCalifornia,Mexico, are

partof the same mesa systemandbelievedto have been extirpatedsomeyears

ago. At present, thisspecies occursonly in a 3-kilometer(2-mile) long arcof

habitatlessthan1-kilometer (0.6-mile)wide along the southern rimof theOtay

River Valley andin onesmall population3 to 4 miles away.

On muchof thecoastal terrace,habitatlosseshave resulted in aseverereduction

ofthegeographicrangeofpoolsandthespeciesfound inthem. Theselosses,

coupledwith fragmentationofthehabitat,have accentuated the naturally patchy,

discontinuous distribution patternsofmost vernalpool species (Bauder1986,

1993). Because areas within the Management Areas can differin soil seriesand

amountofprecipitationandwerehistorically subdividedby natural features, itis

reasonable to assume thatsomespecies oncepresentin an area mayno longerbe

represented, and that within-speciesgeneticdiversity has beendiminished. For

example, herbarium specimensofPogogynespeciesindicate that the populations

with important morphologicaldifferenceshavealreadybeen extirpated (McMillan

pers.comm. 1995).Maintenanceof theextant pools,as well asrestorablehabitat,

is essential to the preservationofthe remainingdiversity and the preventionof

further losses.
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Lossesofpools in the inland valleys have beenextensiveaswell. In fact,pools

may have been completely extirpated fromsomevalleys such as Escondido, El

Cajon, andPoway. Those remainingin SanMarcos, Proctor Valley, and Ramona

are fewin number, and with the exceptionof Proctor Valley, have beendivided

into small piecesby residential, commercial,and industrialdevelopment. In

RiversideCounty, no comprehensiveassessmentcanbe madeof theoriginal

extentofpools or the degreeof loss, but theyarethoughtto have been numerous,

with only afewcurrentlyremaining today(Zedleretal. 1990;USFWS1993).

REASONS FORDECLINE AND CONTINUEDTHREATS TO THE SPECIES

AND THE HABITAT

Prior to 1945,the primary threats tosouthernCalifornia vernalpools were

grazing, waterimpoundments,andconversionto agriculture (Phillips1960;

Bauder1994). In recentyears,urbanizationandconstructionofinfrastructure

have resultedin lossesof habitat estimatedto be as high as97 percent (Oberbauer

1990;Bauder1986andunpublished data1996).

Urban development remains the primarythreatto thelisted vernal pool species

(Bauder1987b). Someofthe proposed projectsincludeexpansionofairportsand

landfills, constructionof major roadways, utilityinfrastructure,resortsand

recreationalfacilities, commercialand industrialproperties, and residential

housingtracts. Generally,these projectsdirectly impactpools through elimination

of the habitat. Wherepools remain,dumping, trampling,vehicularactivity,

runoff, and intrusionof nonnativespeciesarecontinuedthreats.Hydrological

changesanderosion cancauseprofoundchangesin the pool flora (Bauder1 987b,

1992). Even wherepoolsareunder protectedownership,vigilant and informed

managementprogramsarenecessaryto prevent degradationof thehabitat.

Trenchingfor utilities, on-goingoperations withineasementsandleaseholdings,

responsesto emergencies such as fire or aircrashes,fuel andchemicalspills, and

recreationalactivitiescanall causeseriousdamageto vernalpools,particularly

during the aquatic ordrying phases whensoils are most vulnerableandthe

organismsare growing orreproducing. Whendisturbanceis severe,it can leadto

local extirpationsofpool species.
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Fragmentationand isolationofhabitatfrom thevegetativecommunity in which it

occurs,and interactions with other habitat typesdueto development,also

adversely impact vernalpools. Alterationsof the surroundingsoils, vegetation,

drainage patterns,and hydrologycan have profound effectson vernalpooi

organismsby impactingthehydrological regimeofthepoolsandthe qualityof

water. Pools deprivedof sufficient moisturearedominatedby nonnative upland

plants, mostnotably grasslandannuals(Bauder1 987a,b). Presenceofpool plants

canbe significantly diminishedby the presenceofnonnatives (Bauder1988),and

survivorshipand reproduction canbe reducedby competition from upland annuals

(Bauder1 987a). Likewise, augmentedrunoff increases mortalityofendemicpool

speciesandfavors freshwater marsh plants(Bauder 1987b).

Habitat fragmentationalsoincreases the “edgeeffects.” The distributionof

pollinators can change in response tohabitatfragmentation(LeongM.S. thesis

submitted1993),andthey maybe affectedby landscapeplants in thevicinity.

Fragmentationcan lead totheeliminationof predators,which could lead to

population increasesofherbivores such as burrowingrodents,rabbits, andquail.

Populationgeneticsmayalsobe adversely affected. Watershedcontiguity

augmentsgeneflow in populationsalreadynaturallylow in variability (Davies

1996;Proctoret al. 1967)by allowing floodingbetweenpools. Vernal pool

organismsaretypically definedby thecomplexin which theyoccur, in part

because gene flow betweencomplexesappearsto be extremely low (Fugate1993;

Davies1996). Isolationofpoolsor modificationofthe watershed potentially

compromises gene flow,resultingin a lossof genetic variabilityandan increased

susceptibilityto extinctionand reducedfitness (Soule 1986).

Pool fauna canbe adverselyaffectedby water pollution (Simovich pers.comm.

1995). Preliminarystudies suggestthat the eggsof thesespeciesare easily

crushedby such actions as tramplingby human feetorbeingrunoverby vehicles

(Hathawayetal. 1996). The degreeofdisturbanceofcompetitive or

predator/prey interactionsoftheaquaticfaunais unknown, although nonnative

speciessuchas the bullfrogprey heavily on spadefoottoadsandfairy shrimp

(Morey 1996; Simovichetal. 1996). The indigenous flora on whichsomeofthe

pool speciesdependcanbe replacedas a resultof the introductionof exotic

plants.
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Riskof catastrophic lossis substantialfor all theregionally restrictedvernalpool

species, even thenumericallyabundant ones, becauseof thecombinationoftheir

habitat specificity, thespatialdistribution ofappropriatehabitat,and habitat

reduction. Forexample,the areacontainingtheknowndistributionof the

endangeredspeciesPogogynenudiusculais about threesquarekilometers(one

squaremile) (seeabove). Although their relativedistributionis morewidespread,

Orcuttia cal~fornicaand Riversidefairy shrimpeach are knownfrom only a few

populations. Therefore,vernalpool speciesare exceptionallyvulnerableto

disturbances,accidentalor otherwise. Individualsof any givenspecies,however

abundant, arein no way independentofeachother. A substantialportion ofthe

rangeor numberof the individualsofone or morespeciescouldbe lost through

oneincidentalone.

CONSERVATIONAND PROTECTION MEASURES

A wide varietyof conservation measureshave been orarebeing used to protect

the vernalpool habitat, withvarying degreesof success.The Departmentof

Defense,the Cityof SanDiego, the Cityof ChulaVista, andtheCountyof San

Diegohavejurisdictionover the largest numberof pools remainingin southern

California.

NaturalCommunity Conservation Planning

In 1991,Californiaenactedthe NaturalCommunityConservation PlanningAct

(NCCP)to addressregionalconservationneedsthroughout theState. Theinitial

focus is on thecoastalsagescrubcommunityof southern California.Although

vernalpool speciesare notprimarily associatedwith coastalsagescrub, theyare

considered under thesubregional MultipleSpeciesConservation Planning

Program(MSCP)andtheMultiple HabitatConservation Planning Program

(MHCP) (Figure 11). These programs,initiated by the City of SanDiego,County

of SanDiego. privateinterests,andcoastalcities in northernSanDiego County,

are being integrated asa componentof the NCCPProgramand will extend

protectionto manynatural communities,includingvernalpools.
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TheU.S. FishandWildlife ServiceandCalifornia DepartmentofFishandGame

approved theMSCP(a framework plan)andthe Cityof SanDiego subareaplan(a

subcomponentofthe subregional plan)in July 1997. Otherjurisdictionsare

expected to completetheirsubareaplanningprocessesin thefuture. TheMSCP

encompassesapproximately235,627 hectares(582,000acres)of southwestern

SanDiego County,andinvolves multiplejurisdictions.TheMHCP encompasses

roughly 48,118hectares (118,852acres)in northwesternSanDiego County,and

involves sevenjurisdictions. This planis in the predraft phase and has not yet

identified areasof protection(Figure 11).

When fully implemented, thesubregionalMSCPandits componentsubarea plans

will permanentlyconserveapproximately69,602 hectares(171,917 acres)within

the preserveplanningarea,ofwhich21,094 hectares (52,102acres)is under the

jurisdictionofthe CityofSanDiego (Ogden1996). Within the preserve planning

area, there are1,317hectares(3,254acres)of vernalpool habitat,including 838

hectares(2,071acres)on military landsand 479hectares (1,183acres)on other

public orprivatelands. Of the479 hectares (1,183acres)ofvernalpool habitat

occurringon nonmilitary lands,approximately344 hectares(850acres)(88

percent)aretargeted forconservation, althoughthe exact configurationof

preservation has not yet beendetermined.

All subareaplans within theMSCPwill require conservationofvernal pool

habitat toensureno net lossof acreageandhabitat functionsandvalues, and will

require avoidanceofimpactsto vernalpoois to the maximum extent practicable

both insideandoutside thepreserve planningarea. Impactsthat cannotbe

avoidedshould be minimizedandmitigated. Vernal poolsandtheirconstituent

specieswill continueto be subjectto Section404 ofthe Clean Water Act,Section

7 ofthe EndangeredSpeciesAct, and California FishandGameCode1600et seq.

In additionto conservingexistingvernalpool habitat,the proposed preserveis

expected to conserve3,135hectares(7,745acres)(28 percent)of clay soils and

1,108hectares (2,736acres)(27percent)of loamswith a clay hardpan that

currentlyremainundevelopedin theMultiple SpeciesConservation Planningarea.

This acreagemayincludeareasthat have beendisturbed, includingareascurrently

in agriculture. Vernalpoolswithin the preserveplanningarea will be conserved
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within areasofconnected habitatrepresentingafull rangeofvegetation

communitiesthat will better allow for thecontinuationofnaturalprocesses.

Managementandmonitoringof vernalpoolswithin the preserveplanningarea

will addto the currentlevel ofprotection formany complexes.

For Eryngiumaristulatumvar.parishii, 70 percentofthetotal point localities

occur within the preserveplanningareaof theMSCP. Sixty percentof the point

localities for Navarretiafossalisareconcentratedin threepopulations.

Approximately63 percentof oneof thesepopulationsis includedin the preserve

planningarea. One majorpopulationof Orcutlia ca/Wornica occurswithin the

MSCPPlanning area,of which 86 percentis included within the preserve

planningarea.Pogogyne abramsiiis entirelyendemicto theMSCPPlanning

area, but the majorpopulationfor this species occurson MCAS Miramar, which

is outsideofthe preserveplanningarea. MCAS Miramaris preparing an

Intregrated NaturalResources ManagementPlan which willbe coordinated with

theU.S. FishandWildlife Service(Biological Opinion, l-6-95-F-33),and

California Departmentof FishandGamein accordancewith theSikesAct.

Pogogyne nudiusculais entirelyendemicto theMSCPPlanning area.Baja

Californiapopulationspreviously identified asPogogyne nudiuscula,are now

known tobe a differentspecies(McMillan, unpublished data1995). Within the

MSCPPlanning area,91 percentofthe pointlocalitiesoccurwithin the preserve

planningarea. This speciesis only knownto be foundon Stockpensoils on Otay

Mesa. Theestablishmentofthepreservewill conserve24 percentofthe

remaining18 percentof thesesoils, or 4 percentofwhat was historically present.

Vernal Pool StewardshipProjectof the

SanDiegoNational Wildlife Refuge

To complement theMSCPandassistin the recoveryofvernal pool species, the

U.S. Fishand Wildlife Service approved theVernalPools StewardshipProjectin

April 1997. This project will allow theU.S. Fish and Wildlife Service to establish

theVernal PoolsUnit oftheSanDiegoNational Wildlife Refuge(USFWS1997).

Thepurposeofthis refugeis to provide for thelong-termconservationof vernal

pool habitatsandtheirassociatedflora andfaunain theSanDiego region. The

refuge will allow for theU.S. FishandWildlife Service’sacquisition and
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managementofvernalpool habitat. A partof thestewardshipproject, but not

includedin theRefuge,the Departmentofthe Navyis committedto continuing

conservationof vernalpool resourcesat MCAS Miramar underexisting

authorities and through the developmentof a cooperativeagreement with theU.S.

FishandWildlife ServiceandCaliforniaDepartmentof FishandGameunder the

SikesAct. TheStewardshipProjectis locatedwithin the CityandCountyof San

Diego,primarily on Otay Mesa,sitesnear theOtay andSweetwaterReservoirs,in

centralSanDiego Countyon Del Mar Mesa, LopezRidge, MCASMiramarand

adjacentlands,andMontgomeryField Airport (Figures12a,b, c). Theareas

includedin theStewardshipProjectcompriseapproximately3,329hectares (8,223

acres)andcontainapproximately924hectares (2,282acres)of theremaining

vernalpool habitatin SanDiego County.Theboundaryof theStewardship

Projectwas approvedApril 1997.

Marine CorpsAir StationMiramar

Departmentof Defense policy dictatesthat military landscannotbe set aside as

permanentenvironmentalpreserves,nor canmilitary landsbe used for the

mitigationof impactsof actionsoccurringoff the installationthataffect the

environment. However,military installationsare encouragedto prepare integrated

natural resources managementplansin cooperation with the Serviceand

California Departmentof Fish andGamein accordancewith theSikesAct. At

MCAS Miramar, the Departmentof the Navy hasdevelopedandbegun

implementing a vernalpool managementplan(BauderandWier 1991). The

Marine Corps has recentlycommittedto do cooperativeplanningfor vernalpools

at MCAS Miramar, under theDefenseBaseRealignmentandClosureAct of 1993

(Dept.ofthe Navy1996). Vernalpools identified forrestorationandpreservation

areincluded inspecific vernalpool managementzonesandareidentifiedin the

MCAS Miramar Integrated NaturalResources ManagementPlanthat is currently

underdevelopment.
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MarineCorps Base CampPendleton

DepartmentofDefense policy dictatesthat military landscannotbe set aside as

permanentenvironmentalpreserves,nor canmilitary landsbe used for the

mitigationofimpactsof actionsoccurringoff the installationthataffect the

environment. However,military installationsare encouragedto prepare integrated
naturalresources managementplansin cooperationwith the Serviceand

California Departmentof Fishand Gamein accordance with theSikesAct. MCB

CampPendleton supportsecosystemand cooperative management,andis

currently developinga management plan for the vernalpoolsat the installation

(Jacobsen,pers.comm. 1997). MCB Pendletonis currently proposingto protect

approximately one-thirdoftheremainingvernalpoolsknownto occur on the

base. Additionally, MCB CampPendletonplansto formally consult with theU.S.

FishandWildlife Serviceon the base’suplandsecosystem, includingvernalpool

resources,surveysfor which arecurrentlybeingconducted.

OtherAgencies.Municipalities,andJurisdictions

Section404 of the CleanWaterAct, asregulatedby theU.S. Army Corpsof

Engineers, requiresnotification for any dischargeof dredgedor fill material,

excavation, ormechanizedlandclearing in any vernalpool,and requiresan

individual permit fordischarges affecting0.2 hectares(0.5acre) or moreofvernal

pool basin. Theseregionalconditionsmay leadto additional mitigation needs for

vernalpool impacts.

In 1980,the Cityof SanDiegodevelopedaVernalPool PreservationPlan

designedto accumulatefundsto purchasevernalpools asmitigation for lossesdue

to development, but the programhadvery limited successand is no longerin

operation(Bauder1986). The Cityof SanDiego’s “Guidelinesfor Mima Mound

VernalPool Habitat’tbecameeffectiveAugust2, 1993. Theseguidelinesclarify

andsupplement theResource Protection Ordinanceof 1992.Upon approval, the

draft EnvironmentallySensitiveLandsRegulations(City of SanDiego 1996a)

will replace theResource Protection Ordinance.
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Currently, aVernalPool ManagementPlan (City of SanDiego 1 996b) makes

recommendations formanagementpracticesandstrategiesfor a fewofthe sites

that supportvernalpoois for which the Cityof SanDiego is responsible.A non-

profit group devotedto scienceeducationin the local schoolsis working on a

programthat will utilize one ofthese parcels,which is adjacentto Challenger

JuniorHigh School(K. Wild, pers.comm. 1995).

The Countyof SanDiegohas avernalpoolzonedesignator that maybe applied to

vernalpool areas(Countyof SanDiego 1991). This vernalpool zonedesignator

wasonly everintendedto be implementedin theOtay Mesapool complexes. In

addition, theCountyrscurrent,updatedResource Protection Ordinanceoffers

some protection for this habitat(Countyof SanDiego 1991). The Countyalso

owns asmall amountofvernalpool habitatin Ramonaandon Otay Mesa.

The CaliforniaDepartmentof Transportationownsa numberofpoolson Del Mar

Mesaat the northernmost edgeofthecentral coastal mesas.This property was

purchased asmitigation for lossof poolsto constructionof StateRoute52 and

Interstate15.

Nonprofit Entities

Several nonprofit entities own ormanagevernalpool habitat. These entities

include The Nature Conservancy(SantaRosaPlateau)andTheEnvironmental

Trust (RamonaandOtay Mesa).

RECOVERY STRATEGY

The strategy for recoveryof southernCalifornia vernalpool speciesfocuses

primarily on eliminatingandreducing the primaryexisting threats totheir

habitats. Specifically,these threatsare,habitatdestructionandmodification,

alterationof wetlandhydrology,off-roadvehicleactivity, cattle grazing, and

competitionfrom nonnativespecies.Existing regulatory mechanisms,

historically, have not providedadequateprotectionandmanagementfor vernal

pool habitat. Consequentlytheefforts to recover vernalpool specieswill be

twofold: stabilizationofthepopulationsthroughprocurementandmanagementof
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habitat,andreclassificationofthe species throughrestorationandenhancement,

which includes recolonizationand expansionof existingpopulations. Integrated

into this strategyis the needto protectadditional landsto prevent further lossof

habitat,to developand implementmanagementplansto prevent degradationof

habitatfrom severeepisodic oron-going disturbance,to restore andenhance

habitat, and to reestablishpopulationswhere habitatandhistorical conditions are

appropriate.

Protecting habitatfrom further loss maybe achievedthrough avarietyof

mechanismsfrom conservation easementsto the purchaseofland. Where

destruction or adverse modificationof habitatis of issue,specificstrategiesto

protect vernalpoolscould includefencingof livestockwheregrazingoccursor

implementing rotation grazing regimes. Poolsaffectedby vehicularactivity,

whetherrecreational off-road orservice-related,such as border interdiction or

fire-suppressionactivities,would benefitfrom eitherstrict prohibition orthe

developmentof andadherenceto an establishedprotocol when in the vicinityof

vernalpool habitat. Ensuringwatershedandupland habitat contiguity when

designing andmanaging preserveswill provide multiple benefits,from protecting

pools from erosionandrun-off to promotinggeneticvigor. Limiting useof

pesticidesandherbicidesin the vicinityofvernalpool habitat, providing

informational programsandpublic outreach,anderadicating nonnative,

competitive species such asbullfrogsand invasive plants are but a fewexamples

ofstrategiesthat will minimize the immediatethreatsto the vernalpool ecosystem

and aidin the eventual recoveryof thosespeciesthataredependenton it.

Critical to the recoveryofvernalpool speciesis therestorationand enhancement

of habitat. When considering thepotentialfor expansionandrecolonizationof

pool species,site selection willbe dependenton landuseconsiderations,

including the willingnessof landownersto participate,aswell as historicaland

ecologicalfeasibility.
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II. RECOVERY

OBJECTIVE

The goalof this plan is conserveandenhancesouthernCalifornia vernalpool

ecosystems, withspecificemphasison stabilizingandprotectingexisting

populationsofEryngium aristulatumvar.parishii, Pogogyne abramsii, Pogogyne

nudiuscula, Orcuttiacalfornica,andSanDiegoandRiversidefairy shrimp so

that these species maybe reclassifiedfrom endangeredto threatenedstatus.The

goalofthis plan forNavarretiafossalis,currentlyproposed forlisting as

threatened,is to ensurethe long-term conservationofthis species.

Although protectionandmanagementofexistingpopulationswill reduce the

threatof extinction,theydo not eliminateit. Removalofthesespeciesfrom

protectionunder theEndangeredSpeciesAct shouldonly be considered when

populations havesecure habitat,populationsare stabilized orincreasing(and

wherenecessary,newpopulationsareestablished),andpopulationsare shownto

be self-sustaining.

PRINCIPLES FOLLOWEDIN DEVELOPINGRECOVERY CRITERIA

The following pointsform a strategy for the recoveryof vernalpool speciesand

theirhabitats,andprovide abasis fromwhich preservedesign shouldbe

determined:

• Poolsare not independentof each other or thevernalpool complex,which

includes thewatershed. Maintenanceof thefullestpossiblerangeof

biological interactions withinandamongpools is importantto ecosystem

functionand long-termviability ofpopulationsofpool-associatedspecies.

• Although vernalpools in southern California canbe differentiated

accordingto distinctgeographic ManagementAreas,preservationofpools

mustbe on ageographicalscale forboth individual speciesandthe

landscapetheyresidein. Representationofthe vernalpoolsandtheir

associated watershedswithin eachManagementAreais importantto the
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successfulconservationofa full arrayof vernalpoolsandtheirconstituent

species.Preservationefforts cannot beexclusiveofthe physical attributes

that characterize variouscomplexesandassociations(e.g.,pool soilsand

topography), because thehabitatsthatcontainvernalpoolscanbe as rare

as theindividual speciesassociatedwith them.

• The variationassociatedwith individual pools is great. Although larger

pools typically contain morespeciesthansmaller pools,the sizeofthe

pool or complexshouldnot be theonly consideration when ranking

preservationfactors. Reservedesignand sizewill affect the numberand

qualityof biological interactionsandthe typesandfrequencyof

disturbance.In general,conservationof largesiteswith habitat

heterogeneity(soils, topography,vegetation types)that are located

adjacentto landswith compatibleusesarepreferableto smaller ones with

irregularboundaries,habitatuniformity, or proximity to land uses that

increasethe probabilityof humandisturbance.

• No estimates arecurrently availableasto the effectivepopulationsize

necessary tomaintainself-sustainingpopulationsofvernalpool species.

However,the extreme rarityandrestrictedgeographicrangesofthese

species supportthe needto preservethe maximumamountofremaining

existingpopulationsandhabitat. This criterion willensurethe

maintenanceof thebroadestarrayof species,reduce therisk of losing

individual species orpool types,retainlocal geneticdifferentiation,buffer

environmentalvariation,andprovide theopportunityfor re-establishment

ofnewpopulations.To ensureahigh probabilityof survival into the

future,prioritizationshouldconsider the population ecology (e.g.,

reproductive rates andstrategies,geneticdiversity, dispersalmechanisms,

density, distribution)of eachspecies.

• Studiesof southern California vernalpoolssuggestthat perched water

tablesassociatedwith a particularpool arevery localized. Maintenanceof

hydrological regimesrequires carefulsite-specificstudies.
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• Long-term protectionof vernalpool habitatsandthe species dependenton

themis enhancedby providing information to thegeneral public,as well

aspeople who workin, or adjacentto, thehabitat.

RECOVERYCRITERIA

The following conditions must be metto stabilize the currentstatusof Navarretia

fossalis,Eryngium aristulatumvar.parishii, Pogogyneabramsii,Pogogyne

nudiuscula, OrcuttiaCalWornica,andSanDiegoand Riverside fairyshrimp:

1. In orderto maintaingeneticdiversity andpopulation stabilityofthe listed

speciesandothersensitivespecies:

• Existing vernalpoolscurrently occupiedby Orcuttia caiWornica,

Pogogyne nudiuscula,and Riverside fairyshrimpandtheirassociated

watershedsshouldbe securedfrom further lossanddegradation in a

configuration that maintains habitat function andspeciesviability;

• Existing vernal pools andtheirassociated watershedswithin the

Transverseand LosAngelesBasin-Orange ManagementAreas shouldbe

secured from further lossanddegradationin a configuration that maintains

habitat functionandspeciesviability;

• Existing vernalpools andtheir associated watershedswithin theSan

Marcos vernal poolcomplexesthat containNavarretiafossalis,Eryngium

aristulatumvar.parishii, or any other vernalpool species, shouldbe

securedfrom further lossand degradation.Habitatfunctions andspecies

viability for any of the remaining vernalpools andtheirassociated

watershedswithin theSanMarcoscomplexesmustbe ensured;

• Existing vernal poolsandtheirassociated watershedswithin the Ramona

complexesthatcontainEryngium aristulatumvar.parishii, Navarretia

fossalis,SanDiegofairy shrimp,or any other vernal pool species,should

be securedfrom further lossanddegradationin a configuration that

maintains habitat functionsandspeciesviability;
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• Existing vernalpools andalkali playas,andtheirassociated watersheds

within the Hemetcomplexes,thatcontainSanDiego fairy shrimp,

Navarretiafossalisand Orcuttia cal~fornica,orany other vernal pool

species,shouldbe securedfrom further loss and degradation in a

configuration that maintains habitat functionsandspeciesviability;

• Existing vernalpools andtheirassociated watershedslocatedon Stockpen

soils (Otay Mesa)shouldbe securedfrom further loss and degradationin a

configurationthat maintains habitatfunctionsandspeciesviability, to

providefor the recoveryof species restrictedto this soil type (i.e.,

Pogogynenudiuscula);and

• Remaining vernalpoolsandtheirassociated watershedscontained within

thecomplexesidentifiedin AppendixF must be secured in a configuration

that maintains habitat functionandspeciesviability (as determinedby

prescribed research tasks).

Reclassificationto threatenedstatusmaybe considered forEryngium aristulatum

var.parishii, Pogogyneabramsii,Pogogyne nudiuscula, OrcuttiaCalWornica;the

SanDiegoand Riverside fairyshrimp;and thelong-termconservationof

Navarretiafossalis,aspeciesproposedas threatened, willbe assured, when the

following criteria aremet (in addition toCriterion 1):

2. Theexistingvernalpooisandtheirassociated watershedscontained within

thecomplexesidentifiedin AppendixG aresecuredin a configuration that

maintains habitat functionand speciesviability (as determinedby

prescribed researchtasks);

3. Secured vernalpoolsareenhancedorrestored such that population levels

ofexisting speciesarestabilizedor increased;and

4. Population trends mustbe shown tobe stable orincreasingfor a minimum

of 10 consecutiveyearsprior to consideration for reclassification.

63



Monitoring shouldcontinuefor a periodofat least10 yearsfollowing

reclassification toensurepopulation stability.

Delisting of eachofthespeciesmaybe consideredin the future andis

conditionedon the downlisting criteriashown above,improvement

(stabilized orincreasing populationtrends) atall currentlyknownsites;

restoration, protection,andmanagementof the minimum habitat areaand

configuration neededto ensurelong-term viability;and reestablishing

historic but locally extinctspeciespopulationswhen neededto ensure

viability. TheU.S. FishandWildlife Service mustalsodetermine that the

following factors areno longerpresent,or continueto adverselyaffect,

Eryngium aristulatumvar.parishii, Pogogyne abramsii, Pogogyne

nudiuscula, Orcuttiacal~fornica,and theRiversideand SanDiego fairy

shrimp: (1) the present or threateneddestruction, modification,or

curtailmentoftheirhabitatorrange; (2)over utilization for commercial,

recreational, scientific,oreducational purposes;(3) diseaseorpredation;

(4) the inadequacyof existing regulatory mechanisms;and(5) other

natural ormanmadefactorsaffectingtheir continuedexistence (50 CFR

424.11).

The RecoveryPlanshouldbe revisedif necessaryas new information pertinent to

these topics becomesavailable. A revisedRecoveryPlanwould be basedon the

bestavailablescientificinformation.

RECOVERYTASKS

1.Designandestablisha vernalpool habitatpreservesystemwithin each

Management Area that willmaximizetheecological distributionfor each

listed andproposedspecies,minimize risk of habitatloss,retaingenetic

differentiation,and providetheopportunityfor expansionof populations.

SouthernCalifornia vernalpool habitatsarelimited in extentbut

distributedovera wide area. Within this region are distinctly different

typesofvernalpool habitat,distinguishedby climate,soils, and plantand

animal species(AppendixE,F, andG). Maintaininghabitatswithin each
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Management Area will resultin preservationofthefullest rangeofhabitat

conditions,provide protectionforthewidestarrayofvernalpool

organisms,promote stabilityand recoveryofthe listed species,and

facilitate developmentofrecoverystrategiesthat incorporate the different

conditionsandneedsof eachspecies.

11. Determinetheamountandconfigurationofvernalpools

andtheir associated watershedswithin thecomplexes

identifiedin AppendixE andF necessaryto maintain

habitat functionandspeciesviability.

The goalofvernalpool speciesrecoveryis the preservation

ofhabitatsufficient to ensurethe long-termsurvivalofthe

species.Becausethis plan addresses severalspecies

throughout adisjunctrangeandbecause eachspecieshas

independentecologicallife historiesandphysical

requirements,thedeterminationofpool preservationwill

be a complex endeavor. Conservative projectionsregarding

habitat functionandspecies’viability shouldbe appliedto

preservedesign.

Numerouslong-termconsiderationsneedbe madewhen

prioritizing preservationofvernalpool speciesandtheir

habitats(refer to RecoveryCriteriaPrinciples). Short-term

considerationsincludemaintenanceof hydrological

conditionsandwaterquality, and protectionfrom

disturbance.

Ill. Inventoryeachof thecomplexesto determine the

extentandconfigurationof the individual vernal

pools andtheir associatedwatersheds.

112. Inventoryeachpool within each complex to

determinespeciescompositionandabundance.
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Maintain recognition that the absenceofaspeciesin

any particularyear does not mean that the pool or

complexdoes not provide habitat or that the species
is notpresent. Speciesmaybe present as viable

seedsorcysts.

113. Develop preservedesignsafterdeterminingwhich

vernalpoolswithin each complex are necessary to

maintain habitat functionandspeciesviability.

Preserve boundaries needto be drawnso asto

preventadverseeffectson water quantity and

quality. Disturbance(e.g.,vehicle or human

trespass, invasionby exotic species,landscaping)

canbe minimizedby reducing the edge-to-arearatio

andincludingeffectivenaturalbarriers to preclude

access,such ascanyons. Offsite effects canalso be

minimizedby easementsor agreements with

adjacentlandownersthat resultin the compatible

usesoflandsadjacent topreserves(Jensenetal.

1990).

114. Investigatebiologicalfactorsaffectingrecovery.

Managementof vernalpool habitats will require a

greater understandingof someof theecological

functionsofvernalpool species.Although

preservationof habitat serves a fundamental role in

the recoveryofthesespecies,numerous threats

remain that are not ameliorated solelyby

preservation.Consequently,further information

will be necessary to address manyofthese

managementrequirements.In order to guide

management activities,researchshouldbe designed

to determine thehistoricdistributionsof thelisted

andproposedspecies,theirphysical and chemical
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tolerancelimits, andtheirbiotic associations,

including the roleofherbivory,pollinators, and

vectors. Disturbances associatedwith fire, grazing,

andnonnativespecies shouldbe studiedto

determine their degreeof influenceon recovery.

Geneticvariability is key to the long-termviability

of vernalpool species,anda betterunderstandingof

thepopulationstructureand levelsofvariability will

aid in the reestablishmentofvernal pooispecies.

This informationandothersshouldprovideclear

direction when defining management goalsand

priorities.

12. Securesites identified for preservation through fee title

acquisitionand conservation agreements.

The most importantrequirementsfor the recoveryofthe

southern California vernal pool speciesis the preservation

andrestorationofvernalpool habitats.Vernal pool habitat

first needsto be securedbecauseurbanandinfrastructure

development areproceedingrapidly throughout the rangeof

Eryngium aristulatumvar.parishii, Pogogyne abramsii,

Pogogynenudiuscula,OrcuttiacaiWornica,Navarretia

fossalis,and SanDiegoand Riverside fairyshrimp..

Feetitle acquisition,conservationeasements,long-term

leases,cooperativeagreements,and plans with willing

public agenciesandprivatelandownerscould be obtained

throughpurchase, donation,transfer,exchange,orwritten

agreement.Landscouldalsobe conveyedto theU.S. Fish

andWildlife Servicefrom landownersto meetmitigation,

zoning,or land-usepermitrequirements.

Conservationeasementsmay protect habitat Although

allowing it to remainin private ownership.Somesitesare

67



alreadyin public oragency ownership,suchas The Nature

Conservancy’sSanta Rosa Plateauandthe California

DepartmentofTransportation’sDel Mar MesaPreserve.

Cooperative agreementsandcoordinatedplanningand

managementefforts couldassistin conservationefforts,

such as the plan beingdevelopedby MCAS Miramar.

Acquisitionofland or interests thereinby theU.S. Fish and

Wildlife Service for theVernalPoolsStewardshipProject

of theSanDiegoNationalWildlife Refugeis another

method,asaretheregionalconservation planningefforts

through the NaturalCommunityConservation Planning

Act.

121. Secure existingvernalpoolsandtheirassociated

watershedsin AppendixF andG identified as

necessaryto maintainhabitatfunctionandspecies

viability;

122. Secure existingvernalpoolsandtheirassociated

watersheds currently occupiedby Orcuttia

cal!fornwa,Pogogynenudiuscula,and the

Riverside fairyshrimp;

123. Secure existingvernalpoolsandtheirassociated

watershedswithin theTransverseandLos Angles

Basin-Orange ManagementAreas;

124. Secure existingvernalpools andtheirassociated

watershedswithin theSanMarcoscomplexesthat

containNavarretiafossalis,Eryngium aristulatum

var.parishii, BrodiaeafllWolia, and anyother vernal

pool speciesoflimited distribution orabundance.
Impactsto any ofthe remainingpoolsandtheir

associated watershedsmust result inno net lossof

function andvalue;
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125. Secure existingvernalpoolsandtheirassociated

watershedswithin the Ramonacomplexesthat

containDowningia cuspidata,Eryngium

aristulatumvar.parishii, Navarretiafossalis,

Myosurus minimus,SanDiego fairy shrimp,andany

other vernal poolspeciesoflimited distribution or

abundance;

126. Secure existingvernalpools andtheirassociated
watershedslocatedon Stockpensoils.

127. Adoptmanagementandmitigation measures

described in the Departmentof theNavy’s,

IntegratedNaturalResources ManagementPlans,

developedby eachmilitary installation.

2. Within eachManagementArea, reestablishvernal pool habitatto historic

structure and compositionto increase geneticdiversityandpopulation

stability.

Given the extremereductionofvernal pool habitatin southern California,

preservationandmaintenanceofthe few remainingpoolsandtheir

complexesis inadequateto bufferagainst catastrophicevents,population

dynamics(e.g.,survivorshipandreproduction),andedge effects.

Destruction and degradationofvernalpool habitats have resultedin

extensivelossesof speciesdependentuponthem. For somespeciesin

particular(e.g.,Pogogynenudiuscula)asingle random event could result

in completeextinction.

Pogogyne abramsiipopulationshave been extirpatedfrom theLindaVista

area, the vicinityofBalboa Park, NormalHeights,andthe area

surroundingSanDiego StateUniversity. Pogogyne nudiusculacurrently

existsonly in a smallnumberofpools on Otay Mesa.Eryngium

aristulatumvar.parishii has been extirpatedfrom a sitein La Jolla, andis

believedto be extirpatedfrom near the Tijuana Airportwhereit previously
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existed. Sites previously documented tohavecontainedOrcuttia

calWornwain Los AngelesCounty,Ventura, and MurrietaHot Springs

have beenextirpated;andthe Riverside fairyshrimpis limited now in

distributionto only a few vernalpool complexesin a limited geographical

area. Restorationandreintroduction are necessary to expand the current

rangesof theseendemicspecies to reduce riskofextinctionthrough

randomandnaturalevents.

Within thecomplexesidentifiedin AppendixF andG, sitesshouldbe

reviewed to identifyandassess thesuitability of sites and individual vernal

pools that areeligible for restoration.The need for restorationofvernal

pooi habitats andtheirconstituent species can bedistinguishedfrom

enhancement or managementneedsby virtueofthe often extreme

modification or degradationof the habitatto which they have been

subjected.Disturbances can permanently affectsoil drainageandpool

hydrology as well as water quality andtemperature.In somecases,habitat

is so severely degraded thatvisible characteristicstypically associated with

vernal pool habitat have beenobscuredandtotal reconstruction maybe

necessary to achieve afunctioninglevel again. Former evidenceofthe

habitatis necessaryto ensure thesuitability ofasite. Suitable sitesshould

include appropriatesoil types,waterchemistry,ponding patterns, and

historic speciesdistributions. Topographicfeatures may or may not be

initially present, dependingon the degreeofprevioushabitatmodification.

Restoration plansshouldaddress primarily the reestablishmentofthe

physical and bioticcharacteristicsofvernal pool habitat, includingsoil

properties, waterquality, topography,hydrology,nutrient cycling, species

diversity, andspecies interactions, such thatcritical functions can become

self-sustaining. Vernal poolhabitatsandpoolbasinsarefrequently

subjectedto soil disturbances as a resultof vehicularactivity, agriculture,

andhuman ordomesticanimal foot traffic. Thesehabitatsare especially

vulnerableduring thewet phase,when the claysoils are easily compacted.

Tire ruts, hoofprints, roads, and trails can resultin the direct elimination

ofvernal pool speciesby alterationof hydrology (Bauder,pers.obs.1995).
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Poolsshouldbe individually assessedto determine the need for

enhancement or restorationto achieveintegrity.

Because southern California vernalpool speciesare habitat specialists

closely tied tosoil typesandclimatic variables,and have naturallylimited

distributions,considerationsofthese restrictiverequirementswill guide

the selectionof suitablesites for there-establishmentnewpopulations.

Historic distribution,soil surveys, floristicdata,climatic,waterquality,

and hydrologicvariableswill assistin this evaluation.

Priorities for theestablishmentof newpopulationsshouldbe determined.

The most narrowlydistributed,least abundant,andmostthreatened

speciesaddressedin this plan arePogogyne nudiuscula, Orcuttia

californica,and the Riversidefairy shrimp. Primary considerationshould

be given to the reestablishmentofthesespecies.Ecologicaland

reproductiverequirementsofthespeciesunder considerationshouldbe

evaluated.

In mostcases,thehistoric distributionsofvernal pool species can be

reconstructedandthelandscaperestoredsufficiently to allowforthe

reestablishmentandexpansionofpopulations.Limits to natural

distributionsmust berecognized, however,andspecies reintroduction

shouldnot substitutefor protectionofexisting naturalpopulations.

Someexperimentation will be required todeterminethe most effective

methods forreintroductionofvernalpool species intocurrently

unoccupied habitat.Methodsto consider could include captive

propagation, nursery-grown plants,seedcollection,donor pools,or

vegetativepropagation.Care mustbe taken toensureparent populations

are not adverselyaffected.

3. Within each ManagementArea,rehabilitate and enhancesecuredvernal

pool habitatsandtheirconstituentspecies.
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Certainactivitiescan dramaticallyaffect the physical andbiotic

characteristicsof the vernalpool habitats,and few vernalpools,if any,are

freefrom disturbancesassociatedwith humans ordomestic animals.Off-

road vehicleactivity, trashdumping,invasionby nonnativespecies,

watershedmodification,anddomestic livestockareall examplesof

impacts that can adverselyaffecthabitatandthespecies therein.Vernal

pool habitatsareexpectedto benefitwhenenhancementorrehabilitation

efforts are properlyapplied. Theseefforts arelessintensivethan

restorationefforts, typically because the physical features associated with

the habitatsare largely intact.

Rehabilitationandenhancementaugment the physicalandbiotic

characteristicsofvernalpool habitat. Typically, the physical features are

intact but degradedandrequireminimal to moderatemodification and

manipulation. Reestablishmentof vernalpool speciesinto enhancedpools

maybe aconsideration.Poolhydrology andchemistrymay require

augmentationby ensuring appropriaterunoff. Pool depth,water duration,

and basinsurfacearea canvary with year to year precipitation and air

temperature,but theytypically exhibit an averagerangeof conditions.

Significantmodificationofthewatershedmay result inchangesin these

normalparameters, resultingin conditionsthat adverselyaffect vernalpool

function. Nonnativeorganismsin vernalpool systemshaveadverse

effectson thenative speciesandsubsequently compromisethe integrityof

nativespecies.The eliminationof nonnativespecies shouldbe considered

in all plans.

4. Manageprotectedhabitat.

Site-specificmanagementplanswill needto be developedfor each

preservethat considerownership,sizeandshape,land usehistory,joint

uses, adjacent landuses,andotherfactors. In general,managementplans

prepared forall preservesshould restrict access(vehicles,humans, or large

domestic animals);prohibit or redirectrecreationalactivities; regulate use

oftoxic substances (herbicides, pesticides,hydrocarbons,and other

chemicals) anddumping;prevent water pollution oralteredhydrology; and
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controlexoticplantandanimal species.Contingencyplans needto be in

placefor emergencies such as aircrashes,fire, toxic spills, law

enforcement pursuits,anddam or roadwashouts.

Care must betakento ensurethat thewatershedsofthepoolsand the

complexesin which theyresidearemaintainedin afunctioningstate.

Considerationshouldbe given to thoseactions(e.g.,runoff, erosion,

turbidity) that maycompromiseor conflict with poolhydrologywhen
planningadjacent landuses.Effective managementofnonnativespecies

maybe achievedin part,by ensuringappropriate hydrologic regimes.

Interimmanagement,such as controlled burns(Simovicheta!. 1996;

PollakandKan 1996),maybe necessaryto reduce oreradicate nonnative

speciesto levels thatdo not adverselyaffectthenative species.Bullfrogs

are recognizedpredators (Morey1996;Simovich eta!. 1996)ofvernal

pool speciesanderadicationof larvae,post-metamorphic,and adult frogs

shouldbe a taskitem in all vernalpool managementplans. The effectof

variousnonnativecontrol regimes, the containmentoftoxins and

pollution, and vehicular usein preserved areasshouldbe addressed.Pools

andtheirwatershedsshouldbe securedandprotectedfrom runoff, spills,

andmosquitoabatementandlandscaping activitiesthat involve the useof

herbicides, pesticides,mulch, andfertilizers. Petroleum byproducts,

detergents,and insecticidesareexamplesofsubstancesthat canbe lethal

or toxic to vernalpool organisms (Simovicheta!. 1996). All trash and

refuseshouldbe removedfrom pools. Site-specificevaluationsshouldbe

conductedto determine thesuitabilityof grazing practices within each

ManagementArea.

Recognizing that funding will notbe immediately availableto accomplish

all ofthespecific tasksthat becomepartof an approved management plan,

it is important to begin with those actions that will prevent further damage

to the habitat. The firstpriority ofthepreserve managementplansshould

be to modify on-going activitiesor planned development that will result in

habitat fragmentation orloss,andalterationofpoo1hydrologyor water

quality. Secondis the need to limit accessby meansof fencing,signing,

barriers, and road andtrail closures.To further reduce the threat to the
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species, itis important that peoplewho have permitted accessto preserves,

includingemergency response personnel and recreation users, be informed

about the value, sensitivityandlocationof theresource.Developmentof

public viewing areasandapublic outreachprogram canbe initiated as

preserves areprotected.

Off-road recreationalactivities, constructionstaging,fire, emergency,and

border patrolactivitiesare contributingfactorsto habitat disturbance;

therefore,vehiculartravel shouldbe restrictedto designatedroadsand

existing hardscape (paved orgraveledsurfaces).Barrierssuchas fencing

shouldbe considered to limitaccess,andgroupsor individualswith access

to vernal pool habitat(e.g.,resourceagencies, researchers,utility

companies)shouldbe informed asto themanagementneedsofthis habitat

type. Vehiclesandconstructionstagingareasshouldbe containedin

parkinglots orhardscapeareas.

5. Monitor protected habitatandlistedspecies.

Monitoring is essentialto providebaselinedataagainst whichto judgethe

changesandvariationsin plant andanimalpopulationsovertime, as well

as the successofspecificmanagementactions. The type, intensity,timing,

andfrequencyof monitoring needto be tied to the objectivesofeachplan.

Datacollectionprotocolsshouldbe simpleandrepeatable;use established

sampling schemessuch asplots, transects,orphotopoints;and use

accepted scientificandstatistical procedures.Goals, methods,standards,

and successcriteriashouldbe reviewedby qualified professionals familiar

with vernalpoolsandthe adjacenthabitat,andapprovedby the U.S. Fish

and Wildlife Service. Monitoring should alwaysbe carriedoutby

qualifiedbiologists.

Baseline monitoringof reference(control)pools is important to provide a

comparisonby which tojudgethe stabilityofhabitatquality, fluctuations

in responseto weathervariability, andacceptablerangesofenvironmental

variablesfor populationsofvernalpool species.Monitoringof restored

areasshouldbe basedon quantifiable restorationgoalsdevelopedin
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relationto adjacent undisturbed habitat(referencehabitat) andshould

extend for10 yearsaftercompletionofthe restorationactions.

To be considered completedand successfulat theendofthe 10-year

monitoringperiod, restoredareas mustbe similar in appearance,species

composition,andecosystem function to thereferencehabitat.
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IV. IMPLEMENTATION SCHEDULE

The implementation scheduleoutlines recommended actionsandestimated cost

associated with the recovery program for the Vernal Poolsof SouthernCalifornia.

It is a guide for meeting the objective discussed in Part II of this recovery plan.

This schedule indicates task priorities, numbers,anddescriptions;durationof

each task; responsible agencies; and estimated costs. These actions, when

accomplished, should bring about the recovery of thesix vernal pool speciesand

protect their habitat.

The actions identified in the implementation schedule, when accomplished,

shouldleadto a better understandingofthe current distributionandstatusofthe

vernalpool species, protectionof the habitat, stabilize theexistingpopulations,

andallow for an increasein populationsizesand numbers.Initiation ofthese

actionsis subjectto availability offunds.

Priorities in column oneof the implementation schedule are assigned asfollows:

Priority 1: An action that mustbe takento preventextinctionorto

prevent thespeciesfrom declining irreversiblyin the

foreseeablefuture.

Priority 2: An actionthat mustbe takento prevent a significant

declinein populationorhabitatquality, orsomeother

significantnegativeimpactshortofextinction.

Priority 3: All other actions necessary to meet the recovery objective.

Acronymsused in theImplementationSchedule

ACQE Army Corpsof Engineers

BRD Biological ResourcesDivision of the U.S. GeologicalSurvey

CDFG California Departmentof Fish and Game

DOD Departmentof Defense

FHWA Federal Highway Administration

LOC Appropriate LocalAgencies

TBD To Be Determined

USFWS FishandWildlife Service
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RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR VERNAL POOLS OF SOUTHERN CALIFORNIA

F ~_______Pnonty ask ask DescriptionumberNeed 1 Conduct surveysand research essential to the conservation ofthese species.1 111 nventory each ofthe complexes to determine WS, ACQE,he extent and configuration ofthe individual D, BRD,ernst pools and their associated watersheds DFG
—a

ask esponsible[)uratlongencles otalst,mat:d

— — Costs (SIOQOs)

—I—!— — — —Y Y jFY iFY IFY1999 000 1L112003 r
004 [2005 006 J2007 f008

0 5 5

1 112 ventory each poolwithin each complex to
etermine the species composition and
bundance

L 100 0 0

1 113 evelop preserve designs after determining
hich vernal pools within each complex are

ecessasy to maintain habitat function and
pecies viability

WS. BRD,
D, LOC

0 0

1 114 vestigate biological factors affecting
ecovery

L 00 100 100 100 100 100

Total Need 1 70 195 175 100 100 100

Need 2 Secure the existing vernal pools and their associated watersheds.

1 121 ecure the existing vernal pools and their
sanciated waternlseds in Tables 4 and 5
dentifted as necessaiy to maintain habitat

nction and species viability

D L D

1 122 ecure the existing vernal pools and their
sociated watersheds currently occupied by
rcunio caI~fornica, Pogogyne nudiuscula,
d_the_Riverside_fairy_shrimp

ecure the existing vernal pools and their
sociated watersheds within the Transverse
d LA Basin/Orange Management Areas

D L D

I 123 D L RD

I 124 ecure the existing vernal pools and their
sociated watersheds within the San Marcos

omplexes that contain Nas’arretiafossal,s,
~ryngiumorisiulaf urn var. pari.shi,,
rod,aeofihtfol,a, and any other vernal pool
pecies of limited distribution or abundance

D L RD



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR VERNAL POOLS OF SOUTHERN CALIFORNIA
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Appendix A

Speciesof Special Concern

In and Adjacent to Vernal Pool Habitat in Southern California

Species

PLANTS

Ambrosiapumila

SanDiegoambrosia

Brodiaeafi1~folia

Thread-leaved brodiaea

Brodiaea orcuttii

Orcutt’s brodiaea

Downingia concolorvar. brevior

CuyamacaLake downmgia

Eryngiumaristzdatumvar. parishii

San Diego button-celery

Limnanthes gracilisvar. parishii

Parish’smeadowfoam

Myosurus minimus

Little mousetail

Navarretiafossalis

Spreadingnavarretia

Ophioglossum cal!fornicum

Californiaadder’s-tonguefern

Orcuttiacal~fornica

California Orcutt grass

Pogogyne abramsii

SanDiego mesa mint

Pogogynenudiuscula

Otay mesa mint

Trichostemaaustromontanum

ssp.compactum

HiddenLakeblue curls

INVERTEBRATES

SanDiego faiiy shrimp

Branchinectasandiegonensis

State/Federal
Legal Status

——I——

CE/FPT

——I——

CE!--

CE/FE

CE!--

——I——

--/FPT

——I———

CE/FE

CE/FE

CE/FE

--‘Cl

CNPS

Code/Special Status

lB

lB

Is

lB

lB

lB

3

lB

4

lB

lB

lB

lB

--/FE

Al



Appendix A (Continued)

Species State/Federal SpecialStatus

Legal Status

Riversidefairy shrimp

Streptocephalus woottoni --/FE

Vernalpoolfairy shrimp

Branchinectalynchi --/FT

AMPHIBIANS

Westernspadefoot toad

Scaphiopushammondii CSC

REPTILES

Orange-throated whiptail

Cnemidophorus hyperythrusbeldingi CSC,HT
Northernreddiamondrattlesnake

Crotalusruber ruber CSC
SanDiego horned lizard

Phrynosomacoronatumblainvillii CSC,HT
Two-striped garter snake

Thamnophishammondii CSC,HT

BIRDS

Black-shouldered kite --/-- CFP

Elanus caeruleus

Northernharrier -•/-- CSC
Circuscyaneus

Burrowingowl --/-- CSC

A thenecunicularia

CoastalCalifornia gnatcatcher FT !-- CSC

Polioplila ca1~fornica ca1~fornica

Bell’s sagesparrow --!-- CSC

Amphispizabelli

MAMMALS

Pacific pocketmouse FE!-- CSC

Perognathuslongimembrispac~ficus
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Appendix A (Continued)

Abbreviation Key

FEDERALLY LISTED AND CANDIDATE SPECIES

FE Federalendangeredspecies

FT Federal threatenedspecies

FPE Federal proposedendangeredspecies

FPT Federal proposed threatenedspecies

Cl Federalcandidatefor listing; speciesfor which the U. S. Fish andWildlife Service

hassubstantial informationto supportlisting asthreatened orendangered.

CALIFORNIA LISTED AND CANDIDATE SPECIES

CE Californiaendangeredspecies

CR California rare species

SPECIAL STATUS

CALIFORNIA DEPARTMENT OFFISH AND GAME

CFP California fullyprotected

CSC California speciesof specialconcern

CALIFORNIA NATIVE PLANT SOCIETY (CNPS) CODE

lB Plantsrare,threatened,or endangeredin California and elsewhere

3 Plantsaboutwhich we needmoreinformation-- a reviewlist

4 Plantsof limited distribution -- a watchlist

SAN DIEGO

HT San DiegoHerpetologicalSocietythreatened
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Appendix B
Definition of Terms

ConservationPotential
• Determinedby the currentexistingconditions,surrounding land use and

speciescomposition. This mayincludemanagement,

restoration/enhancement,ornoneif existingconditionsdon’t allow for

the continued existenceofthespeciesor vernal poolcomplex.

Divorced From Natural Habitat
• Not surroundedby habitatdominatedby nativevegetation,orrestorable

to native vegetation.Lacking importantanimalecosystem components

such as pollinators, probabledispersersandpredators orherbivores.

Enhancement
• The improvementofthe physicalandbiotic characteristicsofvernal pool

habitat suchthatnatural processesandproductivity areaugmented.

Hydrologic Processes

• Thecycle andeffectsofwater movement thatincorporatesthe

atmosphereand land: theconditions associatedwith the properties,

distribution, duration,depth,andchemicalmakeupofthesurfaceandsoil

waters.

Large Site

• Pool orpoolsareembeddedin an area dominatedby nativevegetation,or

potentially restorableto nativevegetation.

• Native vegetationis orcanbe restoredto useby nativepollinators,

amphibians,birds andbothsmall andlargemammals,especiallydeer.

Monitoring
• Repeatcollectionof datato establishbaselinereferenceon population,

distribution,hydrologyandotherpool attributes neededto assess

ecosystemfunction.

• Purposeis to documentthestability ofpopulationsandjudgethe success

of restoration actionsandtheeffectivenessof management practices.
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Nonnative Plantand Animal Control
• Exotic plantsthat are present withinpool basins duringyearsofaverage

or greater thanaverageprecipitationare reduced tolessthan5 percent

covereveryyear for acontinuousperiodof 10 years.
• Exotic plants canin no yearexceed25 percent coverofpoolbasins.

• Exotic herbivores orpredatorsofvernalpool organisms are reduced to

levels thatdo notjeopardizeapopulation. Determinationof these levels

will depend onadditionalresearchfindings.

Preservation

• An area secured with an activeandadaptivemanagement planin

perpetuity.

Restorable Vernal Pool Habitat
• Pool habitatis potentially restorableif soil profile is sufficiently intactor

requires minormodificationsin orderto maintainpooi hydrology.

Restoration

• Reestablishmentofthe physical andbiotic characteristicsofvernal pooi

habitat such thatcritical functionsarerestored.

• Resembles areferencehabitatin regardto the followingattributes:soil

properties, waterquality, topography, hydrology,nutrientcycling, species

diversity andspeciesinteractions.

Revegetation

• Site canbe broughtto dominancewith appropriatenativeplants.

• All ecosystemfunctionsmay notbe reestablished.

Secured
• The preservationofa sitewith an activeandadaptivemanagementplan,

in perpetuity. This would includeenhancement/restoration asneeded.

Self-sustaining

• The abilityofan ecosystemto perpetuate itself throughprocesses

operatingwithin thecommunitywithout human intervention or

assistance.

Small Site

• As with large site, butfragmentedor isolatedto such a degree that large

mammals areno longerevident.
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Suitable Vernal PoolHabitat
• Soil andhydrological propertiesare within therangeof occupiedpools

within theirassociations.

SuitableVernalPoolHydrology
• Hydrologyis within therangefor pools in thesubtype.

• Hydrology shallnot be matchedto theextremein either direction (rarely

or shallowly, inundatedto frequentlyanddeeplyinundated)known to

support the speciesin questionin that sub-type,unlessonly onepool

exists. In thatcase,pool hydrologymustbe within the rangeof

conditions documentedto sustainpopulationsof thespeciesin othersub-

types.

• Hydrological regimesmust be documentedwith 10 consecutiveyearsof

data.

• Documentation mustincludethefollowing data for each year:total

numberof daysinundatedat the deepest elevation,percentofbasin

surfaceinundatedat time ofmaximumdepth, percentof basinexposed

during eachbetween-storm interval,andrateof waterlevel drop after

eachstorm.

Suitable Water Quality
• Within the rangeofalkalinity, total dissolvedsolids,concentrationsof

salts,conductivity,andpH knownto supportpopulationsofpool species,

especiallyinvertebrates.

• Devoid of, or with sufficiently low concentrations,ofchemicals,

nutrients,suspendedmatter,sediments,and othersubstancesthat

adverselyaffect pooi species.In some casesrangesof tolerance mustbe

determinedby further research.

Vernal Pool

• (As definedby the U.S. Army CorpsofEngineers):Wetlandsthat

seasonallypond in small depressionsas a resultofa shallow, relatively

impermeablelayer(e.g.,clay or otherimpervioussoil or rock layer) that

restrictsdownwardpercolationofwater. Thedominantwatersourcefor

vernalpools is precipitation withpoolstypically filling after fall and

winter rainsandevaporatingduring springandsummer.Theseseasonal

pondsarefragile, easilydisturbed ecosystemsthat provide habitat for

indigenous, specialized assemblagesof flora andfauna,includingseveral
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specieswhich are eitherproposed oralreadyFederallylisted as threatened

or endangered.

Vernal Pool Functions
• SurfaceWater StorageIn Pool: The capacityofthepool basinto

seasonallypond andretainsurfacewater forlong durations.The

dominant watersourceis from precipitationeitherdirectly into the pool or

via sub-surfaceflow from thesidesof the vernalpool basin.

• SubsurfaceWaterExchange:The capacityof thesub-surfaceareaabove

the restrictive layerto hold waterandallow theexchangeofwater

between the poolbasinandsurrounding landscape(pool banksand

moundareas).

• Surface Water Conveyance:Inter-storm conveyanceof concentratedflow

into and out of pool basinsthroughswales. Swalesare defined as surface

featureswhich conveyconcentratedflow, but lack a definedbedand bank

(an undefineddrainage).

• Elementcycling: Theimport, transformation,andremovalof nutrients,

contaminants,and otherelementsandcompoundsvia biotic and abiotic

processes.

• Maintains Characteristic Vegetation:Thecapabilityofperpetuating

predominantlynativevegetationthrough avarietyofmorphological,

reproductiveanddevelopmentaladaptationsandspore orseeddispersal

mechanismsin responseto theextremeenvironmentalconditionsof

wetting anddrying. Emphasisis on the dynamicsandstructureofthe

vegetation asrevealedby speciesphenology,compositionandabundance.

• Maintains CharacteristicAquaticInvertebrates:Thecapabilityof

perpetuatinginvertebrate populationsthrough avariety ofreproductive

and developmentaladaptationsin responseto theextremeenvironmental

conditionsof wetting and drying. Emphasisis on the dynamicsand

structureofthe invertebrateecologyof vernalpools as revealedby

speciescompositionandabundance.

• Maintains Characteristic VertebratePopulations:Thecapability of

providingsomelife history requirementsfor populationsofvertebrate

specieswhich relyuponvernalpools for habitat andfor activitiessuch as

reproduction,development,andfeeding.
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Appendix C

Illustrations

California OrcuttGrass(Orcuttia cal~fornica)

Illustration by D. Ann Kreager
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Otay MesaMint (Pogogynenudiuscula)

Illustrationby ScottC. McMillian
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Appendix D
Vernal Pool Plant Species Within the Management Areas

Key

Transverse

LA Basin!OrangeCounty

RiversideCounty

SanDiego NorthCoastalMesas

SDCn

SDSo

SDInl

San Diego CentralCoastalMesas

SanDiego SouthCoastalMesas

SanDiego Inland Valley

SPECIES Goleta T’verse LAIOr R’side SDNo SDCn SDSo SDInl
Alopecuros saccatus(howellii) X

Ambrosiapumila X X X X

Bergia texana X X

Brodiaeafilfolia X X X

Brodiaeajolonensis X X X X X X

Brodiaea orcuttii X X X X

Callitriche marginata X X X X X X x

Centunculusminimus X X X X X

Crassulaa uatica X X X X X X X

Deschampsiadanthoniodes X X X X X X

Downingia concolorvar.

brevior

X X

Downingiacuspidata X X X

Echinodorusberteroi X

Elatine brachysperma X X X X

Elatine cal!fornica X X

Eleocharis acicularis X X X

Eleocharismacrostachya X X X X X X X

Eleocharismontevidnesis x

Epilobium pygmaeum X X X X

Eryngium aristulatum var.

parish ii

X X X X X

Eryngiumsp. nova X

Eryngiumvaseyi X

Isoeteshowe/lu X X

Isoetes orcutta X X X

Juncusbufonius X X X X X X X

Juncustri ormis

Lastheniaglabrataspp.

coulteri

X X

Lepidium latipes X

Lepidiumnitidum X X X X X X

Lilaea scilloides x x x

Dl

T’verse

LA!Or

R’side

SDNo



Appendix D
(continued)

Vernal Pool Plant Species Withinthe Management Areas

SPECIES Goleta T’verse LA/Or R’side SDNo SDCn SDSo SDInl
Limnanthes gracilis ssp

parishii

X X X

Lythrumhyssop~folia X X X X X

Ma/ye/laleprosa X X X X X

Marsileavestita X X X

Mimu/us latidens X

Montiafontana X X

Myosurusminimusvar.

apus

X X X X X

Myosurus minimusvar.

fi4formis

X X X

Namastenocarpum X X X

Navarretiafossalis X X X X X X

Navarretiahamata X X

Navarretiaintertexta

Navarretiaprostrata X

Ophiog/ossumcalfornicum X X

Orcuttia cal~fornica X X X x
Pha/aris lemmonii X X X X X X

Pi/ularia americana X X X X X X

P/agzobothrysacanthocarpus X X X X

Plagiobothrys leptocladus X

Plagiobothrys undulatus X

Plantago elongata X X X X X

P/antagoerecta X X X X

x x

x
Psi/ocarphusbrevissimus X X X X X X X

x x

x x

Sibara virginica X X

Tr~folium depaupertaumvar.

amplectans

X X

Verbenabracteata X X X

Veronicaperegrinavar.

xalapensis

X

D2



Appendix E
Status of the Vernal PoolSpecies Within the ManagementAreas

KEY:
Thenumbersin the speciescolumnsrepresent the numberof pools thespeciesis knownto be presentin.
1Positiveidentification require
X speciespresent
Xli speciesextirpated
Pogogyne abramsii(Pa),Pogogyne nudiuscula(Pn),OrcuttiacaI~fornica (Oc),Eryngiumaristulatumvar. parishii (Ea),Navarretiafossalis(Nt), San Diego
fairy shrimp(SF), andRiversidefairy shrimp(RF).
Note: the informationwithin this table representscurrentavailableinformationandis subjectto modificationasadditionalor new data ispresented.

Management
Area Complex

Minimum
Number of

Poolsor
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SDSouth 11 0 Private filled none Xli Xli Xli Xli Xli

SDSouth 12 57-129 Private mitigation restoration 3 22 4 14 70

SDSouth 13 4 Private filled restoration

SDSouth J4-7 176 Private mitigationldev enhancement 1 1 1

SDSouth 11 lE 3 Private enhancement X X

SDSouth 111W 5 Private enhancement X X

SDSouth 112 3 Private enhancement X

SDSouth J13S 14 Private enhancement X X X X

SDSouth J13N 7 Private mitigation management 2 3 X X

SD South 11 3E 2 Private enhancement X



P

PaManagement
Area Complex

Minimum
Number of

Pools or
Complexes

Ownership or
Management

Status Conservation
Potential

Pn Oc Ea Nf SF RF

SD South J14 20 Private enhancement 2 X

SD South 115 13 Private mitigation management 13 X1

SDSouth J16-17 37 City SD mitigation enhancement 7 7 X X

SDSouth J18 1 City SD mitigation enhancement

SDSouth J19 0 Private agriculture restoration Xli Xli Xh

SDSouth 120 0 Private restoration Xh

SDSouth J21 7 Private restoration Xh X

SDSouth J22 3 Private restoration X X

SD South J23-24 617 Private management 25 28

SDSouth 125 177 Private management 55 11

SDSouth J26 30 Private mitigation management 15 X

SD South J27 5 Private mitigation enhancement Xli 5 Xh

SDSouth J28W 2 Private restoration Xli Xli Xli

SD South J28E 9 Private enhancement Xli Xli 7 Xh

SDSouth 129-30 323 Private

restoration

enhancement 17 106 X X 2

SD South Ki 7 Private restoration [
10SDSouth K3-4 25 Private restoration Xli



Management
Area Complex

Minimum
Number of

Pools or
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SDSouth KS 7 Private restoration 5
SDSouth K6 12 Private proposed

development

enhancement

SDSouth K7 2 Private restoration

SDSouth K8+ 14 Private restoration

SDSouth K9+ 9 Private restoration

SDSouth K1O+ 15 Private restoration

SDSouth K12-* 7 Private restoration

SDSouth K13+ 5 Private restoration

SDSouth K14+ 6 Private restoration

SDSouth K15+ 10 Private enhancement

SD South K16+ 1 Private restoration

SD South K 17+ 8 Private restoration

SD South

Marron

Valley 6

City SD!

MWWD

protection

management

SDSouth LL 2 Caltrans management X

SDSouth M2 5 Private restoration

SDSouth M3 4h Private restoration



Management
Area Complex

Minimum
Number of

Poolsor
Complexes

Ownership or
Management Status

Conservation
Potential Pa

—I—i——I—Pn Oc Ea Nf S

SF

R

RF

SDSouth M4 1 Private

—______Private

restoration

SDSouth M5+ I restoration

SDSouth Ri 14 City SD enhancement
—+—

X

SDSouth R2+ 9 Private management
— —

SD South R3+ Private enhancement X

SD South R4+ 2 Private restoration

SD South SI-3 12

Water

DistrictlPrivate enhancement 3
SD South Chollas 39 Navy mitigation 6 X

SDSouth 01 0 Private restoration? Xli

SDCentral Qi 6 Grossmont

College

enhancement

SDCentral Gl 146 DOD ProposedRefuge management 36 1 X

SD Central G2 88 DOD ProposedRefuge management 5 X

SDCentral NI-4,6 196 City of SD management 153 3 Xli

SDCentral BB 34 Private mitigation management 18 6 1 4

SDCentral Teledyne 40 Private proposed
development management I



Management
Area Complex

Minimum
Number of

Poolsor
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SD Central Sander City SD/ES potential
development

X

SDCentral FF1-2 59 DOD managed management]
restoration

8 X

SDCentral GG1 67 DOD managed management!restoration 1 X

SDCentral GG2+ 2 DOD managed management!restoration 1 X

SDCentral Zi 1+ 12 DOD developed
management]

restoration

SDCentral HH3+ 20 DOD developed management]restoration

SDCentral HH4+ unmapped DOD managed
management!

restoration

SD Central HH1+ 102 DOD managed management!restoration 30 ~ 57 X X

SD Central HH2+ 17 DOD managed management!restoration X

SD Central W4 unmapped DOD managed
management!
restoration



Management
Area

Complex

Minimum
Number of

Poolsor

Complexes

Ownership or
Management Status

Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SDCentral W3 20 DOD managed management!
restoration

~

SDCentral Wl-2 57 DOD managed management!
restoration

~ X

SDCentral V 42 DOD management!restoration X X

SDCentral AA-2 27 DOD managed
management!

restoration

SDCentral 17 63 DOD managed management!
restoration

10 19 X

SDCentral Z6-7 50 DOD managed management!
restoration

23 X

SDCentral Z9 11 DOD managed
management!
restoration

SDCentral ZI-3 149 DOD managed management!restoration X X X

SDCentral Xl-4 193 DOD managed management!
restoration

~ X X

SDCentral Z1O 9 DOD managed management!
restoration



)

Management
Area Complex

Minimum
Numberof

Poolsor
Complexes

Ownershipor
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SD Central GG3+ 28 DOD managed
management!

restoration

SD Central AA 1 west 53 DOD managed management!restoration ~

SDCentral AA9 138 DOD managed management!
restoration

~

SDCentral AA 1 east 20 DOD managed
management!
restoration x x

SD Central AA 1 south 47 DOD managed management!restoration ~

SD Central AA 10 152 DOD managed management!restoration ~ X

SD Central AA 11 96 DOD managed management!restoration ~

SDCentral AA 12north+ 2 DOD managed management!restoration x

SDCentral AA12 15 DOD managed management!
restoration

SDCentral AA 12 south 11 DOD managed management!restoration



Management
Area Complex

Minimum
Number of
Pools or

Complexes

Ownership or
Management Status

Conservation
Potential Pa Pn Oc Ea Nf SF RF

SDCentral AA8 35 DOD managed management!
restoration

~

SDCentral A4 45 DOD managed management!
restoration

22 X

SDCentral AA3 22 DOD managed management!
restoration

~ X

SDCentral AA13 29 DOD managed management!
restoration

~

SDCentral AA4-7 162 DOD proposed refuge management!
restoration

~

SD Central F north 142 DOD managed management!
restoration

SDCentral F16-17 15 DOD managed management!
restoration

X

SDCentral U19 21 DOD managed management!
restoration

14 3 X

SDCentral UlO 6 private managed management!
restoration

~

SDCentral U North 772 DOD managed management!
restoration

~ ~ X X

00



Management
Area Complex

Minimum
Number of

Poolsor
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pa Oc Ea Nf SF RF

SDCentral UlS 30 DOD managed
management!
restoration X X X

SDCentral RR2 26 DOD managed
management!
restoration X X

SDCentral RR1 87 DOD managed
management!
restoration x X

SDCentral GA 85 DOD managed
management!

restoration X X

SDCentral EE2 165 DOD managed
management!
restoration 49 41 X

SDCentral EEl 100 DOD managed
management!
restoration 21 26 X X

SDCentral X5 10 City SD x
SDCentral Il 26 City SD mitigation X X

SDCentral 16b 20 Private mitigation management X

SDCentral 16c Private management X X

SDCentral 17 30 DOD managed

management!

restoration X X X

SDCentral 112 6 Private restoration

SDCentral 113 2 Private filled



Management
Area Complex

Minimum
Number of

Poolsor
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SD Central Dl 3 Private X

SD Central D5-6 76 City SD mitigation management X X

SDCentral C10-16,26 39 City SD management 17 2 X

SD Central Maddox
Park

38 SchoolDistrict restoration X

SD Central C18 5 Private mitigation management X

SD Central C27 64 Private proposed

development

restoration x

SD Central BS 1 Caltrans mitigation management X X

SD Central B6 1 Caltrans mitigation management X X

SD Central B7-8W 5 Private proposed

development

restoration

SD Central B7-8E 17 City SD mitigation management X X

SDCentral B2 23 Private mitigation management X X

SDCentral Bi 1 12 Private restoration X

SD Central H1-3 45 City SD mitigation management X X

SDCentral H4-10 27 Caltrans mitigation management X x
SDCentral H13-15 60 Caltrans mitigation management X X

0



Management
Area Complex

Minimum
Number of

Poolsor
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SD Central H17 18h Private restoration

SDCentral H 18-23 60 Caltrans mitigation management X X

SDCentral H24-26 20h Private restoration X X

SDCentral H?Subarea
3

2? Private restoration11

SDCentral Hsubarea4 69 Private proposeddevelopment restoration

SDCentral H31-32Sorr
ento Hills

7 Private filled

SDCentral H33 2 SDGE? restoration

SDCentral H36Subarea
5

Private proposed
development

restoration

SDCentral H?Neigh.8a Private proposed
development

restoration

SDCentral
H?Black
Mountain 2 Private filled restoration

SDCentral CC Private restoration

SDCentral DD1 3 Private

SDCentral DD4 3 Private restoration

m



Management
Area Complex

Minimum
Number of

Poolsor
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SD Central M.T.
Westridge

City SD/Parks management

SDCentral Grassland City SD! County
Parks

management

SDInland RamonaT 39± CountyofSD-Airports restoration x x

SDInland Highland
Valley

3+ Private management

SDInland Main Street 6 Private management Xli

SDInland TaHwy67
& 15th (SE)

Private proposed
development

enhancement X

SDInland
Th Hwy 67
& Hunter

(SE)
1 private enhancement X

SD Inland
TcLa Brea
& Kalbaugh

(SE)
I Private management 1

SDInland Montecito
Road

1 Private management X

SDInland
Hwy 67 &
Kalbaugh

area
1 Private management X



Management
Area Complex

Minimum
Number of
Pools or

Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SD Inland Ramona
High School

SPSBS1989;
Pentis1997

Private management Xl

SDInland Ll-6 30 Private enhancement X

SDInland L7-8 5 Private proposed

development

none

SDInland L9-l0 10:22AM Private enhancement X

SDInland Li 1-13 10:22AM Private enhancement

SD Inland Li4+ 9 Private restoration

SDInland LIS+ S Private enhancement

SD Inland L16+ 10:22AM Private restoration

SD Inland L17+ 10 Private enhancement

SD Inland L18+ 10 Private restoration Xh

SD Inland Li 9± 5 Private restoration

SD Inland L20+ 10:22AM Private enhancement

SDNorth 112 3 Private/CntySD management

SDNorth 111 PoinsettiaTrain

Station

mitigation management x x x x1

SDNorth J13 10 Private mitigationldev management



Management
Area Complex

Minimum
Number of

Pools or
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

SDNorth Wire Mtn 24 complexes DOD management!restoration 52 X X X

SDNorth Basilone I complex DOD management!restoration

SD North Las Pulgas 64 complexes DOD
management!
restoration X x

SD North Cocklebur
Mesa

10 complexes DOD management!
restoration

X >~

SDNorth StuartMesa 27 complexes DOD management!
restoration

X X X

SDNorth O’Neill S complexes DOD management!restoration ~ X

SDNorth SanMateo 17 complexes DOD
management!
restoration X X

SDNorth
StatePark
LeaseArea 1 complex DOD

management!
restoration X

Riverside Hemet!Salt
Creek

Private/Public enhancement X X

Riverside
Skunk

Hollow 1 Private management 1 1 1

Riverside SanJacinto Private enhancement x

ITI



Management

Area Complex

Minimum
Number of

PoolsorComplexes

Ownership or

Management

Status Conservation

Potential

Pa Pn Oc Ea Nf SF RF

Riverside
Santa Rosa

Plateau
15-20 Nature

Conservancy management X X X X

LA/Orange Saddle-
back

8 Private enhancement 8

LA/Orange El Toro 1 DOD management!1restoration

LA/Orange Chiquita
Ridge

2 Private enhancement X

LA/Orange Fairview
Park

8 City CostaMesa mitigation management X

LA/Orange
Whiting
Ranch

Private

LA/Orange O’Neill Park

LA/Orange Rancho
Laguna

Private

LA/Orange
San

Clemente StatePark

LA/Orange Badlands
Park

Private

LA/Orange Woodland
Hills

Private x



Management
Area Complex

Minimum
Number of

Pools or
Complexes

Ownership or
Management

Status Conservation
Potential

Pa Pn Oc Ea Nf SF RF

Transverse
Cruzan
Mesa Private protection X X X

Goleta Ellwood
Mesa

9 Private enhancement

Goleta Devereux
Slough

UCSB enhancement

Goleta
Isla

Vista-Del
Sol

12 City Santa
Barbara mitigation management

Xh

Goleta
Isla

Vista-Camin
o Corto

Countyof Santa
Barbara

Goleta
Isla

Vista-Del
Playa

Private

Goleta More Mesa 1 Private

Goleta Storke
Ranch

Private



Appendix F

Vernal PoolComplexesWithin ManagementAreas
Identified asNecessaryto Stabilize the Proposedand Listed Vernal Pool

NP - Not Present

Datais incompletefor somespecies(indicatedby blankspaces);blankspaces,therefore,do not necessarily indicate speciesabsence.
Vernalpools designated in this table, must besecurein a configurationthat maintains habitatfunction andviability.

KEY
X - Present

Goleta and Transverse ManagementArea

Species Eryngium aristulalum

Complex var. parishii

Pogogyne

abramsii

Pogogyne

nudiuscula

Orcuttia

californica

Navarretia

fossalis

RiversideFairy

Shrimp

San DiegoFairy

Shrimp

arlsberg NP NP NP X X

ruzanMesa NP NP NP X X

Los AngelesBasin~OrangeManagement Area

Species Eryngium aristulatum

Complex var.parishll

Pogogyne

abramsii

Pogogyne

nudiuscula

Orcuttia

caI~fornica

Navarretia

fossalls

Riverside Fairy

Shrimp

SanDiegoFairy

Shrimp

hiquita Ridge NP NP NP X

IToro NP NP NP X

airview Park NP NP NP X

rangeCountyFoothills
undescribed) X

addlebackMeadow NP NP NP X

an ClementeStatePark x x



Appendix F (Continued)
RiversideManagement Area

Species Eryngium
aristulatum var. Pogogyne

Complex parishii abramsii
Pogogyne
nudiuscula

Orcuttia
cal4fornica

Navarretia
fossalis

RiversideFairy
Shrimp

SanDiegoFairy
Shrimp

emet!SaltCreek NP NP NP X X

an Jacinto NP NP NP X

antaRosaPlateau. X X X X

kunk Hollow/
urrietta NP NP NP X X

emecula X X

SanDiego: North CoastalManagement Area

Species Eryngiurn
aristulatum var. Pogogyne

Complex parishii abramsii
Pogogyne
nudiuscula

Orcuttia
caI~/ornica

Navarretia
fossalis

RiversideFairy
Shrimp

SanDiego Fairy
Shrimp

ockleburr NP NP NP NP X X

asPulgas NP NP NP NP NP X x
anMateo NP NP NP NP NP X X

tatePark LeaseArea NP NP NP NP NP NP X

tuart Mesa NP NP NP X X X

ire Mountain X NP NP X X X

Jl PalomarAirport NP NP NP NP X

J2 Poinsettia Lane X NP NP X X x X



Appendix F (Continued)
San Diego: Central Coastal ManagementArea

Species Eryngium
riristulatum var.

parishii
Pogogyne
abramsii

Pogogyne
nudiuscula

Orcuttia
caI~fornica

Navarretia
fossalis

RiversideFairy
Shrimp

SanDiego Fairy
ShrimpComplex

hollasHeights X NP NP NP NP NP X

4 Tierrasanta NP X NP NP X

Mira MesaNorth X X NP NP X

10-16,26Mira MesaCentral X X NP NP X

5-8 Mira MesaSouth X X NP NP

1-27 KearnyVilla South X X NP NP x

1-2 TierrasantaSouth X X NP NP X

3(newlydescribed) X NP NP X

1-10, 13-15, 18-23,33
enasquitosNorth/Del Mar
esa X X NP X

7 EastgateMall/ Miramar
ndustrial X X NP X

1-4, 6 MontgomeryField X NP X X



Appendix F (Continued)
SanDiego: Central Coastal ManagementArea

Species Eryngium
aristulatum var.

parishii
Pogogyne
abramsii

Pogogyne
nudiuscula

Orcuttia
caI~fornica

Navarretia
fossalis

RiversideFairy
Shrimp

SanDiego Fairy
ShrimpComplex

1-13Landmark!
-North X X NP X X

1-4 SimJ.Harris X X NP

1-4 SouthMiramar X X NP

1-4 WestMiramar X X NP

SNobelDrive NP X

1-3. 6,7, 10 Westgate
iramar X X NP X

A 1-7,9-13 EastMiramar X NP X X

El-2 Miramar Interior X X NP X x

H I -4Miramar Interior X X NP x X

l,2MiramarInterior X X NP X



Appendix F (Continued)

San Diego: SouthCoastal ManagementArea

Species Eryngium
aristulatumvar. Pogogyne

Complex parishii abramsii
Pogogyne

nudiuscula
Orcuttia

caI~fornica
Navarretia
fossalis

RiversideFairy
Shrimp

SanDiego Fairy
Shrimp

2,5,7,11-21,23-30
tayMesa X NP X X X X X

3-5 OtayRiver X NP NP X

Proctor Valley X NP NP X

weetwater Lake NP NP NP X

San Diego: InlandValleys ManagementArea

Species Eryngium
aristulatumvar, Pogogyne

Complex parishii abramsii
Pogogyne

nudiuscula
Orcuttia

caI~fornica
Navarretia
fossalis

RiversideFairy
Shrimp

SanDiego Fairy
Shrimp

1-6,9~-13San
arcos X NP NP NP X X*

(undescribed) NP NP

amona X NP NP X x

Note; The letter codesusedin this table aretakenfrom “SanDiego Vernal Pools: Recent and ProjectedLosses;their Condition; and Threatsto theirExistence. 1979-1990”;
CaliforniaDepartmentof FishandGame,1986. These codeswereemployed to generalizepool complexesandassociationsandwere developed specifically forSanDiego
County. Because theboundariesascribed to thesecodesare mapconstructstheymay notreflectundescribed,newly described, restorable, or presently unoccupiedhabitat.
Complexesannotated asundescribedreflectareaswhere pools arelikely to ordo occur but none have beenmapped.

* if detected

-TI



Key
X- Present

Appendix G

Vernal PoolComplexesWithin ManagementAreas
Identified asNecessaryto Reclassifythe Proposedand Listed Vernal PoolSpecies

NP - Not Present

Datais incompletefor somespecies,therefore,blankspacesdo not necessarilyindicate speciesabsence.
Vernalpool complexes identifiedin this table shouldbe secured(in addition tothosespeciesandpool complexeslisted in Table4), in
a manner thatallows populationlevelsof existing speciesto stabilize orincrease.

Goleta and TransverseManagement Areas

Species Eryngium
aristulatumvar.

Complex parishii
Pogogyne
abramsii

Pogogyne
nudiuscula

Orcuttia
ca/Wornica

Navarretia
fossalis

Riverside Fairy
Shrimp

SanDiego
Fairy Shrimp

sla Vista NP NP NP NP NP NP

llwood Mesa NP NP NP NP NP NP

ore Mesa NP NP NP NP NP NP

San Diego:_NorthCoastalManagementArea

Species Eryngium
iristulatumvar. Pogogyne Pogogyne Orcuttia Navarretia RiversideFairy San Diego

Complex parishii abramsii nudiuscula caI~fornica fossalis Shrimp Fairy Shrimp

k_____________asilone NP NP NP NP NP‘Neill NP NP NP NP NP X x

0



Appendix G (Continued)

San Diego: Central Coastal ManagementArea

Species Eryngium
aristulatumvar.

parishil
Pogogyne
abramsii

Pogogyne
nudiuscula

Orcuttia
ca1~fornica

Navarretia
fossalis

Riverside Fairy
Shrimp

SanDiego
Fairy ShrimpComplex

addox Park X X NP

I Mira MesaSouth X? X NP

28 KearnyVilla South X NP

A Miramar Interior X NP

24-26 PenasquitosNorth X X NP

(undescribed) NP X

l,6B,C Miramar
ndustrial X X

NP

15, 19 Landmark!Sander,
ubic Pools X X

NP
X X

A 8 EastMiramar X NP X

B2NewCentury X X NP NP X NP X

Fl-2 MiramarInterior X X (historic) NP X

G 1-3 Miramar Interior X X NP

0



Appendix G (Continued)

San Diego: South Coastal ManagementArea

Species Eryngium
aristulatumvar.

Complex parishii
Pogogyne
abramsii

Pogogyne
nudiuscula

Orcuttia
caI~fornica

Navarretia
fossalis

RiversideFairy
Shrimp

SanDiego
Fairy Shrimp

aval RadarReceiving
aciliry, ImperialBeach NP NP

ijuanaEstuary NP X

(undescribed) X NP X

3,22Otay Mesa X X

1,2,6,7Otay River X X

SanDiego: InlandValleys ManagementArea

Species Eryngium

tiristulatumvar.
Complex parishii

Pogogyne
abramsii

Pogogyne
nudiuscula

Orcuttia
cal~fornica

Navarretia
fossalis

Riverside Fairy
Shrimp

SanDiego
Fairy Shrimp

7,8, 14~20 San Marcos NP NP NP X X

(undescribed) NP NP

Ramona NP NP X X

Note: The letter codesusedin this tablearetakenfrom “San DiegoVernal Pools: Recentand ProjectedLosses;their Condition;and Threats to theirExistence.
19791990”;California Departmentof Fish and Game,1986. These codes wereemployedto generalizepool complexes andassociationsand weredeveloped
specifically for SanDiego County. Becausetheboundariesascribedto thesecodesaremapconstructstheymay not reflect undescribed, newly described,
restorable,or presentlyunoccupiedhabitat. Complexesannotatedasundescribedreflectareaswhere poolsarelikely to or do occurbut are currentlyunmapped.



Appendix H

Summaryof the Agencyand Public Commentson the Draft Vernal Pool RecoveryPlan

On September26, 1997,the ServicereleasedtheDraft RecoveryPlanfor the Vernal Poolsof

SouthernCalifornia for a60 day commentperiodthat endedFebruary12, 1998,for Federal

agencies,Stateandlocal governments,andmembersofthepublic (63 Federal Register1976).

Twenty-oneletterswerereceived,eachcontainingvaryingnumbersof comments.Thelocal

jurisdictionsthat respondedincludedtheCountyof SanDiego andthe CityofTemeculain

RiversideCounty. The Servicesentlettersto 13 people considered experts with vernalpool

habitatto solicit commentson theDraft RecoveryPlan. Responseswerereceivedfrom 4 of

these experts, who providedcommentsandrecommendationson the needto protect vernal pool

habitatin southern Californiaandtheassociated endemicsuiteof species.

The number ofletter receivedby affiliation:

Federalagencies

Stategovernment

Academia/professionals

Environmental/conservationorganizations

Local governments

Business/Industry

6 letters

1 letter

8 letters(4 peerreviewers)

no letters

2 letters

I letter

Summary ofSignificant Commentsand Service Responses

The Service reviewedall of thecomments receivedduring the commentperiod. Comments

receivedweregenerally positive,providingrecommendationsfor researchlconservation

strategies.correctingandupdatingspecific locality descriptionsandinformation,and were

I-li



generallyfavorableandin supportof thegoaland approachtaken.All applicablecomments

have been addressedin, or incorporatedinto, thebody of the Final RecoveryPlan. The

substantive commentsandtheService’sresponseto each are summarized asfollows:

Comment: Furthersurveysare neededin the GoletaandTransverseManagement Areas,in

theexistingvernalpool complexes,andto locatenew populationsandpool

complexes.

Response: The Service agreesthat furthersurveysare avital componentof endemic vernal

pool species recovery.Local involvementis critically needed for the protection

and managementofthesespecies.The recovery plan calls foradditionalresearch

to be conductedunder the Goletaand Transverse ManagementAreaandunder

recovery criteria2.

Comment: Thejustificationfor the 10 consecutiveyearsof monitoring,required for vernal

pools to reach recovery,is not clear.

Response: To allow for periodsofdroughtor otheradverse naturalenvironmentalconditions,

10 consecutiveyearsof monitoring(basedon historic weatherrecords),is able to

capturefluctuationsin weather patterns(i.e., El Nii’io events).Although 10

consecutiveyearsof monitoringmaynotcaptureall variables,the Service

maintains thatit is areasonabletime periodto assess the stabilityofa given

vernalpool ecosystem.

Comment: Define vernal pool- recommendusing theU5. Army CorpsofEngineer’s

definition.

Response: The Service hasincludedtheU.S. Army Corpsof Engineer’s definitionof a

vernalpool (seeAppendixB), as well as,incorporatinga moregeneralecological

definition in thebeginningof thedocumentundertheIntroduction.

H2



Comment: The recovery planshouldprovide for morespecific detailsandcriteria on the

implementationon the recovery planandhow habitat willbe acquiredand

restored.

Response: The recovery planprovides guidanceanddirectionon the actions needed to

protectandmanage vernalpool habitatandtheassociatedendemicspecies,sothat

it is no longerendangered.It is not intendedto providespecificandrigid

instructionsfor theseactivities. Differing situationswill necessarilyrequirethat

the appropriateactivitiesbe tailored for eachsituation.

H3
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