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EXECUTIVE SUMMARY

CurrentStatus: Thearroyo southwesterntoad(BufomicroscaphuscaiWornicus)is

listed asendangered.In California,it is knownfrom 22 river basinsin thecoastal

anddesertareasof9 countiesalongthecentralandsoutherncoast. Therange

extendsinto northwesternBajaCalifornia,Mexico.

HabitatRequirementsandLimiting Factors: Thearroyosouthwesterntoad

(arroyo toad)is endemicto primarily thecoastalplainandmountainsof central

andsouthernCaliforniaandnorthwesternBajaCalifornia. Thesetoadsbreedin

streamchannelsandusestreamterracesandsurroundinguplandsfor foragingand

wintering. Directhabitatlossdue to urbanization,agriculture,anddam

constructionis themaincausefor thedeclineofarroyotoads. Otherthreats

includewatermanagementactivities anddiversions;roadconstruction,

maintenance,anduse;livestockgrazing;mining; recreationalactivities;lossof
habitatdueto exoticplants; andpredationby introducedspecies.Although the

speciesevolvedandhassurvivedin anenvironmentperiodicallyimpactedby fire,

flood, anddrought,theinteractionsofnaturaleventswith humanalterationsofthe

habitatmayleadto theextirpationof localpopulationsormetapopulations~.

RecoveryPriority: 9 ona scaleof 1 to 18. Thepriority is basedon its beinga

subspecies(ratherthanafull species)with amoderatedegreeofthreatandhigh

recoverypotential. If the arroyotoadis madea full species,its priority risesto 8.

RecoveryObjectives: Downlistto threatenedstatus,thendelist.

RecovervCriteria

:

Downlisting to threatenedstatus:Thearroyotoadwill be consideredfor

reclassificationfrom endangeredto threatenedstatuswhenmanagementplans

havebeenapprovedandimplementedon federallymanagedlandsto providefor

conserving,maintaining,andrestoringthe ripariananduplandhabitatsusedby

Metapopulation:apopulationof subpopulationsin somewhat

geographicallyisolatedpatches,interconnectedthroughpatternsof gene
flow, extinction,andrecolonization(seepage13).
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arroyotoadsfor breeding,foraging,andwinteringhabitat. In addition,these

measuresmustmaintainat least20 self-sustainingmetapopulationsor

subpopulationsofarroyotoadsat thefollowing locations(minimumnumberof

populationsfor eachagencyandtargetedriver basinsis indicatedin parentheses):

Fort HunterLiggett Army ReserveTrainingCenter(1: SanAntonio Riverbasin);

Marine CorpsBaseCampJosephH. Pendleton(2: SanMateo/SanOnofreCreek

basins,SantaMargaritaRiver basin);LosPadresNationalForest (4: Sisquoc

Riverbasin,UpperSantaYnezRiver basin[includingIndianandMono Creeks],

SespeCreekbasin,PiruCreekbasin);AngelesNationalForest(3: CastaicCreek

basin,LosAngelesRiverbasin[includingBig TujungaandAlder Creeks],Little

RockCreekbasin);SanBernardinoNationalForest (1: MojaveRiverbasin

[includingWestFork oftheMojaveRiver,Little HorsethiefCanyon,andDeep

Creek]);ClevelandNationalForest(8: SanJuanCreekbasin,SanMateoCreek

basin,UpperSantaMargaritaRiver basin,SanLuis ReyRiverbasin,SanDieguito

Riverbasin,SanDiegoRiver basin,SweetwaterRiverbasin,TijuanaRiver

basin);andtheJacumba(In-Ko-PahMountains)WildernessStudyArea(1: Pinto

Washbasin)managedby the Bureauof LandManagement.Self-sustaining

populationsor metapopulationsarethosedocumentedashavingsuccessful

recruitment(i.e., inclusionofnewlymaturedindividualsinto thebreeding

population)equalto 20 percentormoreoftheaveragenumberofbreedingadults

in 7 of 10 yearsofaverageto aboveaveragerainfall amountswith normalrainfall

patterns.Self-sustainingpopulationsormetapopulationsrequirelittle or no direct

humanassistancesuchascaptivebreedingorrearing,ortranslocationoftoads

betweensites.

Delisting: Thearroyotoadwill be consideredfor delistingwhenthegeneticand

phenotypicvariationofthearroyotoad,throughoutits rangein California,is

securedby maintaining15 additionalself-sustainingsubpopulationsor

metapopulationsof arroyotoadson coastalplain, coastalslope,desertslope,and

desertlands,includingknownsubpopulationsandmetapopulationsoutsideof

Federaljurisdictionin theMojaveRiverbasin(SanBernardinoCounty); the

WhitewaterRiverbasin(RiversideCounty);the SanJuanCreekbasin(Orange

and RiversideCounties);SantaMargaritaRiverbasin(SanDiegoandRiverside

Counties);andtheSanLuis Rey River, SanDieguito River/SantaYsabelCreek,

SanDiegoRiver, SweetwaterRiver, Otay River/DulzuraCreek,andTijuanaRiver
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basins(in SanDiegoCounty).

ActionsNeeded

:

1) Stabilizeandmaintainpopulationsthroughouttherangeof thearroyotoadin

Californiaby protectingsufficientbreedingandnonbreedinghabitat.

2) Monitor thestatusof existingpopulationsto ensurerecoveryactionsare

successful.

3) Identify andsecureadditionalsuitablearroyotoadhabitatand populations.

4) Conductresearchto obtaindatato guidemanagementefforts anddetermine

thebestmethodsfor reducingthreats.

5) Developandimplementan outreachprogram.

Costs(minimum)

:

Year

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Total EstimatedCostofRecovery(minimum)

:

Year’s cost

$992,000

469,000

369,000

205,000

195,000

155,000

155,000

155,000

155,000

155,000

155,000

$3,315,000

Date of Recovery: Delisting could be initiated in 2010, if recovery criteria are met.
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I. INTRODUCTION

Brief Overview

On December16, 1994,theU.S. FishandWildlife Service(Service)determined

the arroyo southwestern toad(BufomicroscaphuscaiWornicus)to be an

endangeredsj,ecies(Service1994).

The arroyo southwesterntoad(arroyotoad)wasscientificallydescribedfrom

individual specimens collected at Santa Paula, Ventura CountyonMay 22, 1912,

and Big TujungaWashnearSunland,Los AngelesCountyon April 1, 1904

(Camp1915). Overthenext70 years,collectionsandobservationsby zoologists

foundthearroyotoadin coastanddesertdrainagesfrom southernCaliforniasouth

intonorthwesternBajaCalifornia,Mexico (Stebbins1951, 1985; Figure1).

Becauserelatively little wasknownaboutthis animalandit wasoftenconfused

with theCaliforniatoad(Bufoboreashalophilus),which is very commonin the

sameregion,detailedstudiesof thenaturalhistoryof thearroyotoadwerenot

conducteduntil the1980’s(Sweet1992). Thesestudiesrevealedthatthenorthern

populations(from MontereyCounty to theSantaClaraRiverbasin,Los Angeles

County) exhibithabitatspecializationthat favorstheshallowpoolsandopensand

andgravel flood terracesof medium-to large-sizedintermittentor perennial

streamsthatarefloodedon afairly regularbasis. However,additionalstudiesand

observationsin thecentralportionof therange(Los AngelesCounty southof the

SantaClaraRiverbasinthroughSanDiegoCounty)haveshownthat arroyotoads

alsobreedin smallerstreams(lowerorderstreams,asexplainedin figure 9, page

33),deepcanyons(wherebreedingsitesmaybe patchilydistributed),andutilize

uplandhabitatsasjuveniles,subadults,andadults(DanC. Holland,Ph.D.,

PrincipalInvestigator,CampPendletonAmphibianandReptileSurvey,

California; in litt. 1997;RobertN. Fisher,Ph.D.. UniversityofCaliforniaat San

Diego,pers.comm. 1997). Thesedifferencesin ecologymaybe dueto the

differencesin landscapesandavailablehabitatovertherangeofthearroyotoad.

Thearroyotoadhasevolvedin asystemthat is inherentlyquite dynamic,with

marked seasonal and annual fluctuations in climatic regimes, particularly rainfall.

Natural climatic variations as well as other random events such as fires and
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Figure 1. Historic andcurrentdistributionof thearroyotoadin southern

CaliforniaandnorthernBajaCaliforniabasedon 173 locationsfrom 1,196

museumrecordsand37 recordsfrom othersources(modified from Sweet 1992

andJenningsandHayes1994).
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earthquakes,coupledwith thespecies’specializedhabitatrequirements,arelikely

to lead to annual fluctuations in arroyo toadpopulations.Humanalterationsof

habitat also can have unpredictable effects on arroyotoadpopulations.These

naturalandhuman-relatedeffectsmustbe consideredwhendetenniningrecovery

strategies,criteria,andactions.

Becausearroyotoadhabitatsarefavoredsitesfor waterstoragereservoirs,flood

controlstructures,roads,agriculture,urbanization,andrecreationalfacilitiessuch

ascampgroundsandoff-highway vehicleparks,manyarroyotoadpopulations

werereducedin sizeor extirpated(eliminated)dueto extensivehabitatlossfrom

1920 to 1980. Thelossofhabitat,coupledwith habitatmodificationsdueto the

manipulationof waterlevelsin manycentralandsouthernCaliforniastreamsand

rivers,aswell aspredationfrom introducedaquaticspecies,causedarroyotoads

to disappearfrom about75 percentofthepreviouslyoccupiedhabitatin

California(JenningsandHayes1994). Thesethreats,coupledwith the limited

naturaloccurrenceofthearroyotoad(thoughtto beonly 22 populationsin

California in 1994)(59FR 241: 64859— 64866)andsmall populationsthatare

susceptibleto severereductionin numbersdueto collectionanddueto naturally

occurringrandomevents(suchasextendeddroughts),resultedin theServicefirst

including this animalasaCategory2 candidatespecieson September18, 1985

(50FR 181: 37958—37967). It waslaterincludedunderthesamecategoryin

subsequentServicepublicationsofJanuary6, 1989(54FR4: 554 — 579),and

November21, 1991 (56FR 225: 58804—58836). TheServicewaspetitionedto

list thearroyotoadundertheEndangeredSpeciesAct of 1973,asamended(Act),

on December30, 1992,andaproposedrule waspublishedonAugust3, 1993(58

FR 147: 41231 — 41237). Thearroyotoadsubsequentlywaslistedasendangered

on December16, 1994 (59FR 241: 64859—64866).

Thearroyotoadrecoverypriority numberis 9. Priority numbersareassignedon

thebasisoftaxonomy,thedegreeandimminencyofthreat,and actualor potential

conflictwith otherissues,suchasdevelopment.Priority number1 C is thehighest

priority numberand18 thelowest(Service1983). Thearroyotoadis asubspecies

with amoderatedegreeof imminentthreatandahighprobabilityof recovery. If a

recentproposalto makethearroyotoadafull speciesis accepted,its recovery

priority risesto 8.
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Description and Taxonomy

Thearroyotoadis asmall (adults: snout-urostyle[body] length55 — 82

millimeters(2.2 — 3.3 inches),dark-spottedtoadofthefamily Bufonidae(Figure

2). Usually,adultmalesare55 — 65 millimeters(2.2 — 2.6 inches)snout-urostyle

lengthand adult femalesarefrom 65 — 80 millimeters(2.6— 3.3 inches)snout-

urostylelength,althoughslightly largerindividualsofbothsexeshavebeen

documented(SamuelS. Sweet,Ph.D.,Universityof Californiaat SantaBarbara,

in litt. 1998). Thearroyotoadinitially wasdescribedby Camp(1915)asa

subspeciesoftheGreatPlainstoad(B. cognatus);however,Myers(1930)found

thatthearroyotoaddifferedin severalimportantrespectsfrom theGreatPlains

toadandelevatedit to specificstatusasB. caiWornicus,atreatmentthat was

followedby Pickwell (1947)and Wright andWright (1949). Overthenext20

years.thearroyotoadalsowasconsidereda subspeciesof B. compactilis

(Linsdale1940)andB. woodhousii(Shannon1949). Since1951. this toadhas

beenconsidereda subspeciesofthesouthwesterntoad,B. microscaphus

caiWornicus(Stebbins1951, 1966, 1985),with its closestrelatives(B. m.

microscaphus)foundin the lower ColoradoRiver basin(PriceandSullivan

1988). Sweet(1992)andGergus(1994)indicatedthat Myers’ (1930)

recommendationthatarroyotoadshouldbe considereda full speciesis probably

warranted.Gergus(1998)furtherexaminedthetaxonomicstatusof B.

microscaphusandconcluded,basedon allozymefrequencies,thatthearroyotoad

shouldbe givenspecificstatusasB. caiWornicus.

Adult arroyotoadshavea light-olive greenorgray to tandorsum(back)with dark

spotsandwarty skin (Stebbins1951, 1985). Theventer(underside)is white or

buffand without dark blotchesor spots(S. S. Sweet,pers.comm. 1997). A light-

colored,V-shapedstripecrossestheheadandeyelids,andtheanteriorportionof

theovalparotoidglands(justbehindtheeyes)arepale(Stebbins1951). Thereis

usually a light areaon eachsideofthesacral(pelvic)humpandin themiddleof

theback. Thearroyotoadgenerallylacksamiddorsalstripe(Stebbins1951,

1985). However,if amiddorsalstripeis present,it is presentonly on partofthe

dorsum(Mark R. Jenningsunpubl. data;D. C. Holland, in liu. 1997).
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Adult males give an advertisement call during thebreedingperiod,which is

generallyfrom late January or February to early July, althoughit can be extended

in someyears,dependingonweatherconditions(MaetonFreel,Los Padres

NationalForest,pers.comm. 1998;W. E. Haasetal., VaranusBiological

Services,in litt. 1998). Thecall is asoft, high,whistledtrill, generallylasting

from 4 to 10 seconds(Stebbins1951,Sullivan 1992). To theuntrainedobserver,

it is oftenmistakenfor thecall ofan insect. Adult andsubadultmalesmayalso

emitareleasecall (which is a seriesofchirps) whengraspedby anothermaletoad

orwhenhandledbehindtheforelimbsby humans. Femalesdo notemit suchcalls

(Sweet1992).

Juvenilearroyotoadshaveawhite-gray-tandorsumwith small darkspotsand

gray reticulations(Sweet1992). Theventeris white. Thelargeparotoidglands

arenot evidenton youngjuveniles,but theV-shapedlight markthat crossesthe

eyelidsis prominentlyvisible (Sanders1950).

Larval arroyotoadshaveconsiderablevariationin colordependingon theirage.

By 2 to 3 weeksafterhatching,at 9 — 10 millimeters(0.35— 0.39 inch),thedark-

coloredlarvaehavefaint gold crossbarson theuppersurfaceofthe baseofthetail

(Sweet1992;Figure3). Within afewdaysofthis, the larvaebecomeuniformly

tandorsallywith theexceptionof someirregulardark crossbars(Stebbins1951;

Figure3). Ventrally,the larvaeareopaquewhite(Sweet1992). Larvaeusually

metamorphoseat 28 —40 millimeters(1.10— 1.58 inches)in length.

Thearroyotoadlays small darkly-pigmentedeggs,1.4 — 2.2millimeters (0.055 -

0.087inch) in diameter,in two parallelgelatinousstrings,3.0— 10.7 meters(10—

35 feet)long (Sweet1992;Figure4). Femaleslay 2,000—10,000(mean= 4,715)

eggsin shallowwater(mean= 3.5 centimeters[1.4 inches]deep)(Sweet1992).

Arroyo toadscanbe distinguishedfrom sympatricCalifornia toads(i.e., toadsin

thesamegeographicarea)asfollows:

1) Adult Californiatoadsusuallyhaveamiddorsalstripe, lackalight-coloredV

on thehead,usuallyhavedark spotson thechest,arelarger(60— 120millimeters

[2.5— 5 inches]snout-urostylelength),andtendto walk or interspersehopping
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Figure3. Arroyo toadlarvaeat 2 to 3 weeks(upper)and4 weeks(lower) after

hatching(from Sweet1992).
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with walking. Adult arroyotoadsnormally lackamiddorsalstripe,aresmaller,

lackspottingon thechest,and usuallyhop ratherthanwalk (Stebbins1985,Sweet

1992).

2) The breeding call of sympatric populations of the California toad is a very soft,

high-pitched, plinking or “chup” sound. The breedina call of the arrovo toad is a

long, musicaltrill (Davidson1995).

3) JuvenileCalifornia toadsusuallyhavelargedark spotson thedorsum,have

spotson the chest and lack a V-shaped stripe between theeyes. Juvenilearroyo

toadshavesmall spotson thedorsum,lackspotson thechest,and havea V-

shapedstripebetweentheeyes(Sweet1992).

4) Larval Californiatoadsaredark gray to jet blackon thesidesandbackandpale

creamortanunderneath,tendto aggregate(oftenaroundsubmergedvegetation),

andarealmostconstantlyin motion. Larval arroyotoadsareusuallytanwith dark

crossbarson thetail and opaquewhite underneath,tendto be solitary, andmove

in shortbursts(Sweet1992). Theyarealso moreblunt-nosedandhavemore

dorso-ventrallyflattenedbodies(Figure 5).

5) Embryosandenvelopesof California toadstendto averagelargersizes

(embryos1.7 — 2.4 millimeters[0.067— 0.095 inch]: envelopes3.8 — 6.7

millimeters [0.15 — 0.26 inch]), moreeggs(mean 8,285),andlongerclutch

lengths(4.6 — 17.1 meters[iS — 56 feet],Sweet1992,Figure6). Californiatoad

eggsarelaid in bothshailowand deeperwater,andusuaiiyaretangledaround

vegetation.Embryosandenvelopesofeggclutchesof arroyotoadstendto

averagesmallersizes(embryos1.4 — 2.2millimeters [0.055— 0.087inch];

envelopes2.8 — 4.7 millimeters[0.11-~ 0.18inch]), fewer eggs(mean 4,715),

andshorterclutch lengths(3.0— 10.7 meters[10 — 35 feet]). Theyarelaid in

shallowerwater,andusuallyaredepositedin theopen.
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Figure5. Larvaeofthearroyotoad(upper)andCaliforniatoad(lower) at 8 weeks

ofage(from Sweet1992).
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Figure6. Embryosandenvelopesofthearroyotoad(upper)andCaliforniatoad

(lower) (from Sweet1992).
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Distribution and Population Status

Thehistorical rangeof thearroyotoadextendedfrom theupperSalinasRiver

systemonFortHunterLiggett Military Reservation,MontereyCounty(U.S. Army

ReserveCommand1996),souththroughtheSantaYnez,SantaClara,andLos

AngelesRiverbasins(Myers 1930,Sanders1950,Stebbins1951,Sweet1992)

andthecoastaldrainagesofOrange,Riverside,andSanDiegoCountiesto the

Arroyo San Simeonsystem,about16 kilometers(10miles) southeastof San

Quintin,BajaCalifornia(Tevis 1944,Gerguset al. 1997;Figure 1). Apparent

gapsin distribution, suchasthosein SanLuis ObispoCounty,California,and

northwesternBajaCaliforniamaybe dueto misidentificationof specimensor to

inadequatesurveys.

Although thearroyotoadoccursprincipally alongcoastaldrainages,it alsohas

beenrecordedat severallocationson thedesertslopesoftheTransverseand

PeninsularMountainrangessouthoftheSantaClaraRiver, Los AngelesCounty

(PattenandMyers 1992,JenningsandHayes1994).

Theelevationalrangefor thearroyotoadextendsfrom nearsealevel to about

2,440 meters(8,000feet)in BajaCalifornia(Welsh1988;Beamanetal. 1995).

Currently,mostarroyotoadpopulationsin thenorthernandcentralpartsofthe

rangearerestrictedto elevationsof 300 to 1,400meters(1,000to 4,600feet),

perhapsdueto widespreadhabitatlossat lowerelevations.Theupperelevational

limits maybe dueto an inability to withstandcoolertemperatureregimes,

especiallyduring thelarval stage(Sweet1992). Differencesin elevationallimits

in differentpartsofthespecies’rangemaybe dueto climate andalsoto

geologicalfeaturesorotherhabitatcharacteristics.

Sincetheearlypartofthecentury,arroyotoadshavebeenfoundin atleast22

river basinsin California. Thefollowing discussionofthestatusofarroyotoads

in eachofthesesystemsis coveredfrom northto southby river basin. Population

numbersanddensitiesarenot includedbecauseinsufficientdataareavailableon

the species’normalpopulationdynamicsandon habitatcharacteristicsthat

correlatewith density. For example,densitiescanrangefrom fewerthan 25 to

over 200 adultsoverdifferent 3 to 3.5-kilometer(about2-mile) stretchesofthe
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samestream(PeterH. Bloom,WesternFoundationof VertebrateZoology,

Camarillo,CA; in litt. 1998). As dataonpopulationdensitiesanddynamics

becomeavailablefrom surveys,monitoringefforts,andresearchprojects,they

will be incorporatedintoamendmentsor revisionsto this recoveryplan.

Althougharroyotoadsmaybe foundalongrelatively long stretchesof some

creeksandrivers, suitablebreedingoruplandhabitatmaynot occurthroughout

the entiredistance.Theproportionof suitablehabitatmaychangeduring theyear

and from year to year depending on climatic conditions,fires, orothernaturalor

human-relatedevents. Becauseofthis, it is difficult to estimatetheexact

distributionof arroyotoadsor theextentof suitablehabitatin any particular

systematagiventime. As describedin thesection“Reasonsfor Declineand

CurrentThreats,”someeventsor activitiesclearlyhaveresultedin permanent

lossesof habitat,while othershavecauseddegradationor temporaryhabitat

losses.Thelattermaybe reversedby appropriaterecoveryactions.

Thedistributionof arroyotoadsfits thedefinition of metapopulationsin some

partsof therange,but not in others. This suggeststhat theapplicationof

metapopulation theory to the conservation of arroyo toads will not be appropriate

in all situations.A metapopulationis definedasapopulationofsubpopulationsin

somewhatgeographicallyisolatedpatches,interconnectedthroughpatternsof

genetiow, extinction,andrecolonization(Souls1987). While toadsin theSan

Antonio River,MontereyCounty (seebelow),aresofar distant(160kilometers

[100miles]) from any otherknownarroyotoadsthattheyeffectively constitutea

separatepopulation,thesamemaynotbetrueoftoadsin severalriver basins,

particularly in OrangeandSanDiegoCounties. In someareas,whatwereonce

subpopulations of larger metapopulations ofarroyotoadsarenoweffectively

isolatedfrom eachotherby damsandreservoirs,urbanization,or otherhuman-

causedchanges.Somechangesmaybe reversible,allowing currentlyisolated

populationsto onceagainbecomepartof greatermetapopulations.In othercases,

thechangeshavebeensoextensivethat reconnectionis notan option.
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In thefollowing discussion,museumspecimensarereferenced.Themuseumsare

abbreviatedfollowing Levitonetal. (1985):

CAS CaliforniaAcademyofScience,SanFrancisco

LACM Los AngelesCountyNaturalHistory Museum,Los Angeles,

California

AMNH AmericanMuseumofNaturalHistory,New York, NY

UCSB UniversityofCalifornia, SantaBarbara

SDSNH SanDiegoNaturalHistory Museum,SanDiego,California

CSPUP CaliforniaStatePolytechnicUniversity,Pomona

UMMZ MuseumofZoology,UniversityofMichigan,AnnArbor

MVZ MuseumofVertebrateZoology, Universityof California,Berkeley

1) Salinas River Basin, Monterey and San Luis Obispo Counties:

Arroyo toadsoriginally werefoundin theupperSalinasRiver basinnearSanta

Margarita,SanLuis ObispoCounty, onJune12, 1936(Miller andMiller 1936;

Figure7). Surveysoftheareaduringthe 1980’sand 1990’slocatedno arroyo

toads(S. S. Sweet,pers.comm. 1997). Theavailablearroyotoadhabitatprobably

wasaffectedadverselyby theconstructionof SantaMargaritaDam,

approximately16 kilometers(10 miles) upstreamfrom thecollectionsite.

Arroyo toadswerefoundin 1996on theFortHunterLiggett Military Reservation

alongapproximately8 kilometers(5 miles) of theSanAntonio River in southern

MontereyCounty(U.S. Army ReserveCommand1996;Figure7). This location,

althoughupstreamfrom LakeSanAntonio, is about64 kilometers(40 miles)

downstreamin theSalinasRiver basinfrom thehistoric SantaMargaritasite. The

site is approximately160kilometers(100miles) northofthenearestdocumented

extantpopulationon theSisquocRiver. Thesizeoftheadult populationalongthe

SanAntonio Riveris currentlyunknown,but arroyotoadsweredetectedalong

approximately27 kilometers(17 miles) of theriver in 1997(HeinzHormann,

U.S. Army ReserveCommand,in litt. 1997). Theeliminationofgrazingalong

theriver in 1991 mayhavebeena factorin theexpansionof thepopulation. The

arroyotoadsatthis locationcurrentlyareaffectedby introducedaquaticpredators

(suchasgreensunfish[Lepomiscyanellus]andbullfrogs [Ranacatesbeiana])and

by military activitiesin theriparianzone. Managementactionsto protectarroyo

toadhabitatsarebeingimplemented.
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Figure7. Historic andcurrentdistributionof thearroyo toadin Monterey,San

Luis Obispo,SantaBarbara,Ventura,andLos AngelesCounties(modifiedfrom

Campbelletat. 1996). Numberscorrespondto river basinsdiscussedin thetext.
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2) SisquocRiver,SantaMaria RiverBasin,SantaBarbaraCounty:

Arroyo toadshavebeenreportedfrom theSisquocRiver, LosPadresNational

Forest,sinceJuneof 1991 (Campbelletat. 1996;Figure7). Theareaof suitable

habitatfor thearroyotoadextendsfrom thevicinity of thejunctionwith Manzana

Creekupstreamto thevicinity ofSycamoreCampground(elevation350to 625

meters[1,150to 2,050feet]),adistanceofabout14.5 kilometers(9miles). Apart

from somegrazingand low-intensityrecreationaluse,this sectionoftheSisquoc

River is essentiallyfreefrom habitatdisturbancesandintroducedaquatic

predatoryspeciesthataffect arroyotoadpopulationselsewhere(Sweet1992).

Thenumberofadultarroyotoadspresentin thispopulationis unknown. There

maybe arroyotoadson privatelandsonthelower SisquocRiver (unpublished

CaliforniaNaturalDiversity Databaserecords).Theareawheretoadshavebeen

reportedis affectedby grazingandsandandgravelmining.

Arroyo toadpopulationsmaybe locatedon thelowerreachesoftheSisquocRiver

andits tributaries,suchasLaBreaandMazanaCreeks,andonothertributariesof

the SantaMariaRiver suchastheHuasnaRiver,CuyamaRiver, andAlamo

Creek. Theseareasshouldbe surveyedfor suitablehabitatandtoads.

3) SantaYnezRiverBasin, SantaBarbaraCounty:

Arroyo toadsarepresentat scatteredlocationson theupperSantaYnezRiver,

aboveGibraltarReservoir,from Mono Creekto Fox Creekupstreamof Juncal

Campground,belowJuncalDam(elevation430 to 560meters[1,400to 1,850

feet]),a distanceof about13.8kilometers(8.6miles) (Figure 7). Theyalsoare

presenton thelowerreachesof Mono Creek(attheupperendof Gibraltar

Reservoir)andIndianCreekfrom theirconfluenceswith theSantaYnezRiver to

elevationsofabout520 meters(1,700feet)and460 meters(1,500feet)

respectively,adistanceof about5.6 kilometers(3.5miles) (Figure7). Arroyo

toadsin theupperSantaYnezRiver drainagesprobablyrepresentthe remnantsof

amuchlargermetapopulationin thebasin. Thesubpopulationson themainriver

andthevariouscreekswereaffectedby theconstructionduringthe 1920’sand

subsequentoperationofGibraltarDam,andby theconstructionduring the 1930’s

and subsequentoperationofJuncalDam. Thereis a lackofsandand silt in the

SantaYnezRiverbedbelowJuncalDam(C. CharlesEvans,MontecitoWater

District, in litt. 1998),probablyasaresultof sedimenttrappingin JamesonLake
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by JuncalDam; thishasdegradedthebreeding andforaginghabitatfor arroyo

toads. The damsandreservoirs,with the associatedproblemsofalteredwater

regimes,sedimenttrapping,andsupportof exotic species,probablyarethe

primarycauseofthedeclineandfragmentationofthis metapopulation.

Themostrecentstudieson thesesubpopulationsindicatethat theyarecurrently

small,with the largestnumberoftoadsfoundin Mono Creek. All ofthesearroyo

toadsubpopulationsarethreatenedby off-highway vehiclesand recreationaluse

ofroadsandcampgroundsin the area(Sweet1992, 1993). Thetoadsalongthe

SantaYnez River additionallyareaffectedby introducedfishes(especiallygreen

sunfish,bluegill [Lepomismacrochirus],andfatheadminnows [Pimephales

promelas]),bullfrogs,andflow regulationoftheriver (Sweet1993). Louisiana

red-swampcrayfish(Procambarusclarkii) andbullfrogs arewell-establishedin

JamesonLake. Racoons(Procyonloror) and opossums (Dideiphisvirginianus)

alsomaythreatenlocal toadpopulations,especiallywhenreleasedby animal

controlagenciesduring thetoad’sbreedingseason,whentoadsarevery

susceptibleto predation. Tamarisk(Tamarixspp.),an invasivenon-nativeplant,

hasbecomeestablishedon somesandyterraces,reducingforaginghabitat.

Interactionsof currentsmall populationsizeswith naturaleventssuchasfires,

floods,anddroughts,andhuman-inducedchanges,including collecting,maylead

to local extirpationofsomesubpopulations.

4) SantaClaraRiver Basin,VenturaandLos AngelesCounties:

Arroyo toadswerefoundin theSantaClaraRiverbasinon May 22, 1912,at Santa

Paula,VenturaCounty(Camp1915; Figure7). This site(now locatedalong

Highway 150) apparently was part of aformerly extensiveoak (Quercusspp.)

woodlandon thefloodplainnearSantaPaulaCreek. Thecreekfloodplain from

75 to 120 meters(250to 400 feet)elevation,adistanceof about4.8kilometers(3

miles),hasbeenurbanizedextensivelyandarroyotoadshavebeenextirpatedfrom

thearea(M. R. Jennings,unpubl. data).

A largenumberofarroyotoadspersistsalongSespeCreek,Los PadresNational

Forest,VenturaCounty,from aboutHot SpringsCanyonupstreamto themouthof

TuleCreek(Figure7; Sweet1992). Theamountofstreamdistancewith suitable

arroyotoadhabitatis 24 kilometers(15 miles) andtheelevationalrangeis 690 to
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1,040meters(2,250to 3,400feet). Theupperhalfoftheportionof SespeCreek

inhabitedby arroyotoadshadlargeareasofexcellenthabitatandnumeroushigh-

quality breedingpools,while the lowerportionsupportsfew streamterraceswith

suitablesubstrates,andfewerpoolsappropriatefor useasarroyotoadbreeding

sites(Sweet1992). Sweet(1992,1993)foundthroughrepeatedsurveysof Sespe

Creekduring the 1980’sand 1990’sthatthearroyotoadpopulationfluctuated

between approximately 130 and250 adults. TheLions Creekfire in 1991

reducedvegetativecoverandledto severeerosionin approximatelyhalfof the

upland habitat in theupperhalfofthecreekbasin,reducingtheextentandquality

of theuplandandbreedinghabitat. Currentimpactsto thispopulationinclude

recreationalactivitiessuchasoff-highway vehicles,fishing, camping,random

eventssuchasfires andfloods, andthe spreadofintroducedaquaticpredators

suchasgreensunfish,blackbullheads(Ameiurusmelas),andbullfrogs.

Along Piru Creek,VenturaandLos AngelesCounties,arroyotoadshistorically

werefoundbetweenthemouth(elevation205 meters[660feet]) andBearGulch

(elevation945 meters[3,100feet]; Figure 7, Sanders1950). With the

constructionof LakePiru in the 1950’sandPyramidLakein the 1970’s,arroyo

toadswereeliminatedfrom muchoftheirhistoric rangein thedrainageandnow

arerestrictedto shortsegmentsaboveeachofthetwo reservoirs(Sweet1992).

Thelower segmentis from Blue PointCampgroundupstreamto lower PiruGorge

(elevation340 to 410 meters[1,100to 1,350feet]), a distanceof 5.6 kilometers

(3.5 miles),andthe uppersegmentis from theheadwatersof PyramidLake

upstream to Bear Gulch (elevation 760 to 945 meters [2,500to 3,100 feet]), a

distanceof7.2 kilometers(4.5 miles). There is also a population of arroyotoads

in the lower 1.6 kilometers (1 mile) sectionof AguaBlancaCreek(Sweet1992).

UpperPiru Creekgenerallyhassmall populationsofarroyotoadsdistributedin a

rangeofgoodto marginalhabitats,while lower PiruCreekgenerallyhaslarger

numbersof arroyotoadsdistributedoverareasofgoodto excellenthabitatthat

generallyareundisturbedby humanactivities(Sweet1992). Toadsin bothareas

areaffectedby recreationalactivities. TheuppersectionofPiruCreekalsohas

beenimpactedby placermining andoff-highway vehicleuse. Thelowersection

ofPiruCreekis affectedby theintroductionofLouisianared-swampcrayfish,

bullfrogs,exoticfishes(especiallygreensunfish,blackbullhead,prickly sculpin

[Cottusaspen,andlargemouthbass[Micropterussalmoides]),recreational

18



activities in andaroundcampgrounds,flow regulationfrom PyramidLake,and

grazingoftheriparianzoneby livestock(Sweet1992; Campbelletat. 1996; D. C.

Holland, in litt. 1997).

Along CastaicCreek,Los AngelesCounty, onCaliforniaDepartmentofWater

ResourceslandandtheAngelesNationalForest,arroyotoadsrecentlywerefound

below thedamat CastaicLake,overadistanceof3.2 kilometers(2 miles), aswell

asabovethereservoirin thedredgespoils,overadistanceofabout1.6 kilometers

(1 mile) (Campbelletat. 1996;FrankT. Hovore,PlanningConsultantsResearch,

SantaMonica,CA; pers.comm. 1997)(Figure7). Thetoadsprobablyweremore

widespreadin the CastaicCreekdrainagebetween 440 to 480 meters(1,450to

1,575 feet)elevationbeforethereservoirwasconstructedin the 1970’s. Toadsat

bothsitescurrentlyareaffectedby exoticaquaticpredators,off-highway vehicles,

flooding,andrecreationalactivities. Toadsat the lower sitearethreatenedalsoby

waterflowregulationandpotentialurbandevelopmentofthesurrounding

hillsides(Campbelletal. 1996).

Potentialhabitatfor arroyotoadsprobablyexistsin theupperSantaClaraRiver

basin,Los AngelesCounty,in someof theothercanyonsthat drainfrom the

north. Likely candidatesincludepartsoftheSanFrancisquitoCanyondrainages

andBouquetCanyondrainages(S. S. Sweet,pers.comm. 1997)(Figure 7).

5) Los AngelesRiver Basin,Los AngelesCounty:

Arroyo toadswerediscoveredin theLos AngelesRiverbasinon April 1, 1904,

alongBig TujungaWashnearSunland(Camp1915)(Figure7). Between1915

and1954,dozenswerecollectedin Big TujungaCanyonnearthepresent-day

crossing of Interstate 210 (CAS39868—39874;LACM 1040, 11513—11522;

AMNH14510). Although arroyotoadsapparentlyhavebeenextirpatedfrom the

Big Tujungadrainagebelow theAngelesNationalForestboundary,theyare

presenton forestlandsaboveTujungaReservoirbetween760and 1,070meters

(2,500and 3,500feet)elevationin UpperBig TujungaCanyon,Mill Creek,and

Alder Creekdrainages(Figure7). During recentsurveys,toadswerefound along

about10 kilometers(6miles) ofstreamin thethreedrainages(W. J.Brown,Jr.,

pers.comm. 1997). Arroyo toad populations at theselocationsaresmall andare

affectedby recreationalactivities (suchashiking, fishing,andcamping),
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introducedbullfrogs,andthespreadofgiantreed(Arundodonax),a non-native

plant.

An arroyotoadwascollectedon July 6, 1970, from thewesternmostpartofthe

LosAngelesbasinin theChatsworthDrain, CanogaPark,atanelevationof242

meters(795 feet)(UCSB 9382)(Figure7). Theentire areahasbeenurbanized

andarroyotoadsarenowextirpatedfrom this partofthebasin(S. S. Sweet,pers.

comm. 1997).

Therewereseveralreportsof sightingsofarroyotoadsduring June,1992,in

Arroyo SecobelowDevil’s GatenearPasadena(e.g., seeYork 1992). Subsequent

carefulexaminationofthesite revealedmanyhundredsofjuvenileCalifornia

toadspresent,but no arroyotoads(MichaelC. Long, EatonCanyonNature

Center,pers.comm. 1997). Thesite is within thehistoric rangeofthearroyotoad

andprobablycontainedarroyotoadhabitatattheturn ofthecentury,butappears

to be unsuitablebelowthereservoirbecauseofstabilizationofstreamflows

throughthedrainage.However,arroyotoadswere locatedalongasmall tributary

ofArroyo SecoaboveDevil’s GateReservoirin 1996(Caltrans1996)andin or

nearthesettlingpondsin themainchannelaboveDevil’s GateDam in 1997 and

1998(P. Krueger,AngelesNationalForest, in titt. 1997;M. Wickman,Angeles

NationalForest,in litt. 1998). Theamountofhabitatandthe sizeofthearroyo

toadpopulationarecurrently unknown. Impactsincludeintroducedpredatorsand

recreationalactivities(includinghiking, fishing, horsebackriding,andbiking).

6)Little RockCreekBasin,Los AngelesCounty:

Arroyo toadsin this basinoriginally werefoundon May 8, 1970,at JoshuaTree

Campgroundneartheupperendof Little Rock Reservoir,AngelesNational

Forest,atanelevationof 1,040meters(3,400feet)(Figure7) (M. C. Long, pers.

comm. 1997). Thetoadscurrentlyappearto be restrictedto a 4.8-kilometer(3-

mile) stretchofstreamhabitataboveLittle RockReservoirandnumbered

approximately20 adults in 1996(W. J.Brown,Jr.,pers.comm. 1997). The

populationis threatenedby introducedaquaticpredators(Louisianared-swamp

crayfish,variousfish species,andbullfrogs) andextensiveoff-highwayvehicle

usealongthecreekterraces(M. R. Jennings,unpubl.data). Therearealsomajor

campgrounds on the creek that attractheavyrecreationaluseduringthesummer.
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7) MojaveRiver Basin, SanBernardinoCounty:

Althoughan arroyotoadwascollectedin theMojaveRiver atVictorville, by Loye

Miller on July 7, 1906 (LACM 11367), the specieswasnot recordedagainfrom

thebasinuntil LaurenceMonroeKlaubercollectedseveralspecimensat

Victorville while conducting herpetological surveys on April 17, 1930(SDSNH

2481 — 2482;2542 — 2543). Sincethen,arroyotoadswerefoundto bevery

commonin thebasinfrom Miller Canyon,DeepCreek,andtheForksofthe

Mojave(elevation1,070meters[3,500feet]) downstreamto belowVictorville

(elevation825 meters[2,700feet]), a distanceofabout37 kilometers(23 miles)

(JenningsandHayes1994)(Figure8). Hundredsofspecimenswerecollectedin

theregionnow underSilverwoodLakeand in thevicinity of theMojaveRiver

ForksDam between1940and 1970(SDSNH65641—65661;LACM 11371 —

11396,11401 — 11512,11523—11821,74545—74548.88007—88014,91832,

125968 —125969; CSPUP46—49,625, 63& UMMZ113731) andthiswasthe

locationofCunningham’s(1962)observations of habitat useandbehaviorduring

the late 1950’sandearly 1960’s. Arroyo toadswerealso commonin partsof Deep

Creekfrom its confluencewith theMojaveRiver to 1,310meters(4,300feet)

elevation(Beamanet al. 1995).

Annual flood controlactivitiesin theMojaveRiver nearVictorville severely

alteredthehabitatandprobablyaretheprimaryreasonfor theapparentextirpation

ot arroyo toads in that stretchof theriver. With constructionoftheMojaveRiver

ForksDam in the 1960’sandSilverwoodLakein the 1970’s,portionsofthe arroyo

toadhabitatin thebasinwereeliminatedthroughdirect inundationandalteration

of waterflow patierns. Adult arroyotoadsareseenbelow thedam,but heavyoff-

highwayvehicleusemayprecludesufficient successfulrecruitmentto maintain

thepopulation. Introductionsof beaver(Castorcanadensis)in the mainMojave

River alsohaveeliminatedshallowbreedingareas(D. Hyde-Sato,SanBernardino

NationalForest,pers.comm. 1997).

Arroyo toadpopulationscurrentlyappearto be restrictedto theWestFork ofthe

MojaveRiver, Little HorsethiefCreek,andthelowerandmiddle portionsof Deep

Creekon theSanBernardinoNationalForest. Therearealsoarroyotoadson

Little HorsethiefCreekdownstreamof theForestboundary. All ofthese

populationsareaffectedby introducedfishesandbullfrogsandrecreational
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Figure8. Historic andcurrentdistributionof thearroyotoadin Orange,

Riverside,SanBernardino,SanDiego,andImperialCounties(modified from

Campbellet aL 1996). Numberscorrespondto basinsmentionedin thetext.
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activitiessuchascamping,fishing, andoff-highway vehicles. TheLittle

HorsethiefCreekarroyotoadpopulationis threatenedby gold prospecting

activities andproposeddevelopmentin SummitValley, andtheDeepCreek

populationhasbeenaffectedby grazing(S. A. Loe, SanBernardinoNational

Forest, in litt. 1997).

8) WhitewaterRiver Basin, RiversideCounty:

PattenandMyers(1992)foundasmall populationof arroyotoadsin the

WhitewaterRiver, 3 to 5 kilometers(2to 3 miles) northof Interstate10 at an

elevationofabout420meters(1,380feet). Thearroyotoadsarefoundwith

Californiatoadsandred-spottedtoads(B. punctatus).Thetoadsareimpactedby

watermanipulationandoff-highway vehicleuse. Theextentofarroyotoad

breedinghabitatin thebasinis unknown. Most of thelandin thebasinis

managedby theBureauofLandManagement’sCaliforniaDesertDistrict andthe

SanBernardinoNationalForest.

9) SantaAnaRiver Basin,OrangeandRiversideCounties:

Arroyo toadshistorically werepresentin theSantiagoCreekbasinandthe San

JacintoRiver basin. Toadsfirst werefoundin SantiagoCanyonon May 18, 1974,

alongSantiagoCanyonRoad,2.8 kilometers(1.7miles) northofBoleroLookout,

OrangeCounty (FredM. Roberts,Jr.,U.S. FishandWildlife Service,Carlsbad,

CA; unpubl.data)(Figure8). Subsequentexaminationofthe canyonduringthe

1970’sand1980’srevealedarroyotoadsin BakerCanyonandatthe mouthof

SilveradoCanyon(R. N. Fisher,pers.comm. 1997). Thearroyotoadsapparently

wererestrictedto abouta 10-kilometer(6-mile) sectionof streamaboveSantiago

Reservoir(Irvine Lake)at elevationsbetween250 and340 meters(820and 1,100

feet). Accordingto P. H. Bloom (in litt. 1998),therehavebeenno sightingsof

arroyotoadsin this areaduring the 1990’s,andthepopulationtheremayhave

beenextirpated.Theentireareaofarroyo toadhabitatis ownedby theIrvine

Companyandif thepopulationis still extant,it currentlyis threatenedby sandand

graveloperations,waterdiversions,and groundwaterpumping,agricultural

activities,urbandevelopment,andintroducedaquaticpredatorssuchasgreen

sunfish.

Arroyo toadsin theSanJacintoRiver wererecordedinitially on July 24, 1953,8
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kilometers(5 miles) eastofHemet,RiversideCounty(LACM 11374)(Figure8).

Arroyo toadsatthatlocationapparentlywereextirpateddueto extensivehabitat

loss alongthatportionoftheriver dueto urbanization(JenningsandHayes1994).

An additional May, 1975,recordexists for arroyotoadsin lowerBautistaCanyon,

RiversideCounty,which is atributaryof theSanJacintoRiver (GlennR. Stewart,

Ph.D.,California StatePolytechnicUniversityatPomona;unpubl.data)(Figure

8). However,thispartof BautistaCanyonalsohasundergonesubstantialurban

developmentoverthepast20 yearsandarroyotoadsapparentlyhavebeen

extirpatedatthesite(JenningsandHayes1994). Habitatprobablystill exists

alongboththe SanJacintoRiver andBautistaCreekin the SanBernardino

NationalForest.

10) SanJuanCreekBasin, OrangeandRiversideCounties:

Arroyo toadsoriginally werefoundin SanJuanCreekon July 12, 1974,about1.6

kilometers(1 mile) southwestoftheLower SanJuanPicnic Area, Cleveland

NationalForest,OrangeCounty(F. M. Roberts,Jr.,unpubl. data)(Figure8).

Subsequentsurveysby the CaliforniaDepartmentofFishandGameandthe

ClevelandNationalForestfoundarroyotoadsin thedrainagefrom InterstateS

nearSanJuanCapistrano,OrangeCounty, upstreamthroughRonaldW. Caspers

WildernessParkandtheClevelandNationalForest,to theUpperSanJuan

Campgroundarea,RiversideCounty(P. H. Bloom,perscomm. 1997;F. M.

Roberts,Jr.,pers.comm. 1997;Mary ThomasandBenMatibag,Cleveland

NationalForest,in litt. 1995). Therearealso afewarroyo toadsin the lower part

ofBell Canyon(P. H. Bloom, in titt. 1998)andin TrabucoCreek(D. C. Holland,

in titt. 1997),althoughBloom(in litt.) foundnonein 1998. Bloom alsohas

surveyedCafiadaGobernadoraandCafiadaChiquitafor severalyearsin themid-

1990’swithout finding arroyotoads,hasfoundnonerecentlybetweenI-S and

CafiadaChiquita, very few betweenthereandVerdugoCanyon,but several

hundredin about6.5 kilometers(4miles) ofstreambedaboveVerdugoCanyon.

Threatsincludetraffic alongadirt roadadjacentto TrabucoCreek(B.

Leatherman,PsomasandAssociates,in titt. 1998)andtheplannedcompletionof

theFoothill TransportationCorridor,whichcouldcrossboth SanJuanandSan

MateoCreeks(S. Letterly,TransportationCorridorAgencies,in litt. 1998). In

additionto beingaffectedby exotic fishes,bullfrogs, andcrayfishin the creekand

by recreationalactivitiesin theriparianzones,arroyotoadsarebeingaffectedby
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countyflood controlactivitiesandsandand gravelminingoperationsin the lower

partsof SanJuanCreek(P. H. Bloom, in tit. 1997,1998). Themostpotentially

damagingactivity is the annualmovingof ripariangravelsin theriver bottomat

CaspersWildernessParkwith theuseof heavyequipment.Thereare alsoa few

arroyotoadskilled on Highway74 andotherroadswithin theParkeachyear.

Tadpolesarecollectedin thepark,primarily by children. Contaminants

(pesticides,h’erbicides,andfertilizers)from plant nurseriesandrun-offfrom

residentialareasalsomaybe affectingarroyotoadsnegatively(P. H. Bloom, in

titt. 1998). Developmentpressurein this basinis high.

11) SanMateoCreekBasin,Orange,Riverside,andSanDiegoCounties:

Arroyo toadswere foundfirst atthemouthof SanMateo Creek,SanDiego

County,onApril 2, 1932,whenaseriesof fourspecimenswascollectedby L. M.

Klauber(SDSNH7404,7423 — 7425). Thesiteis nearthepresentInterstate5

highway bridgeon MarineCorpsBaseCampJosephH. Pendleton(Camp

Pendleton).From 1995through1997,surveysdocumentedarroyotoadsfrom the

mouthof SanMateo Creek,upstreamon CristianitosCreek,TalegaCanyon,and

SanMateoCanyonto theCampPendletonboundary(D. C. Holland,pers.comm.

1997;Figure8). Arroyo toadsalsoarepresentin CristianitosCreek,Gabino

Canyon.andLa PazCanyon,upstreamfrom theCampPendletonboundaryto the

Girl ScoutCamp(P. H. Bloom,pers.comm. 1997)(Figure8). Thetoadsare

presentalso in theheadwatersof SanMateo Creekandsometributariesin theSan

MateoCanyonWildernesswithin theClevelandNationalForest(John

Stephenson,ClevelandNationalForest,pers.comm. 1997; AnneS. Fege,

ClevelandNationalForest,in litt. 1998). Toadsin thelowerportionof theSan

Mateo basincurrentlyareaffectedby introducedaquaticpredators(especially

greensunfishandbullfrogs),sandandgravelmining, roadconstructionand

traffic, livestockgrazingon private lands,andmilitary activities(especially

training in theriparianzones). Thecompletionof theFoothill Transportation

Corridor couldaffect toadsin theSanMateobasin. Thetoad’sriparianhabitat

alsois threatenedby theinvasionof exoticvegetation(e.g.,tamariskandgiant

reed)that is stabilizingstreamterraces.Threatson national forestlands include

introducedaquaticpredators,roadand trail traffic, andtamariskinvasion(A. S.

Fege,in litt. 1998).
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Thelower portionsoftheSanMateoCreekbasinandthefollowing two basins,

SanOnofreCreekandSantaMargaritaRiver,which arelocatedonCamp

Pendleton,maybe theonly remainingcoastalplain landsin southernCalifornia

onwhichthe arroyotoadoccurswithin 10 kilometers(6 miles)ofthecoastline

anddownto thecoastalmarshzone. As such,theymayharborpopulationswith

phenotypiccharacteristicsthatare nowlimited in representationthroughoutthe

rangeofthearroyotoadin California. Thelackof agriculturalandurban

developmenton theselandsprobablyhasallowedthesepopulationsto persist.

12) SanOnofreCreekBasin, SanDiegoCounty:

Arroyo toadswerefoundin the lower SanOnofreCreekbasin,at leastto 366

meters(1,200feet)elevationin JardineCanyon,during surveysconductedfrom

1995 through1997onCampPendleton,(D. C. Holland,pers.comm. 1997)

(Figure8). Currently,theknownextentofarroyotoadbreedinghabitatis about

11 kilometers(7 miles) alongSanOnofreCreekand5 kilometers(3 miles) along

JardineCanyon(D. C. Holland,pers.comm. 1997). Thesizeof theadult

populationis unknown. Overlandmovementof arroyotoadsbetweentheSan

MateoCreekandSanOnofreCreeksystemsmaybe possible,buthasnotbeen

documented.Like theSanMateobasintoads,theSanOnofrebasinarroyotoads

currentlyareaffectedby introducedfishes(especiallygreensunfish)and

bullfrogs,andmilitary activities(especiallytraining in theriparianzones),aswell

asthe invasionof exoticvegetation(e. g., tamariskandgiantreed)that is

stabilizingstreamterraces.

13) SantaMargaritaRiver Basin,SanDiego andRiversideCounties:

Arroyo toads have beenfound in theSantaMargaritaRiverbasinsinceJune,

1929,whenL. M. Klaubercollectedaseriesofspecimensfrom theriver 3.2

kilometers(2 miles) northwestof Fallbrook(SDSNH 12049— 12059;MVZ

11206— 11211). Over the next68 years,arroyotoadshavebeenfoundovermuch

of thebasinbelowelevationsof 610 meters(2,000 feet). Specificstreamsinclude

themain SantaMargaritaRiver from 2.1 kilometersabovethemouthtd 150

meters(500feet)elevation,DeLuz Creekfrom theconfluencewith theSanta

MargaritaRiverto 120 meters(400feet)elevation,RoblarCreekfrom the

confluencewith theSantaMargaritaRiverto 110 meters(350feet)elevation,

SandiaCreek,TemeculaCreekfrom Vail Laketo Aguanga,andArroyo Seco
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Creekfrom Vail Laketo aboveDripping SpringsCampground(Figure8).

Arroyo toadsin all of theabovedrainagesarebeingaffectednegativelyby

introducedaquaticpredators(fishes,crayfish,andbullfrogs),roadsand road

crossings, andintroducedplants. OverhalfoftheSantaMargaritaRiver, aswell

asthe lowerpartofDeLuz Creekand all ofRoblarCreekareunderthe

managementof CampPendleton.Abouthalfof theArroyo SecoCreekdrainage

is managedby theClevelandNationalForest. Therestofthearroyotoadhabitat

in the SantaMargaritaRiver basinis on privatelandsor underthemanagementof

FallbrookWaterDistrict. As indicatedpreviously,toadson military landsare

impactedby military activities,especiallytrainingmaneuversin theriparian

zones. Toadsonprivatelandsareaffectedby livestockgrazing,manipulationof

streamflows, off-highwayvehicles,andagriculturalactivities. Toadson the

ClevelandNationalForestareaffectedby recreationalactivities,especiallyin the

vicinity of campgrounds,trails, andrecreationalareas.

14) SanLuis Rey River Basin, SanDiegoCounty:

Arroyo toadsinitially werefoundin the SanLuis Rey Riveron May 23 — 24,

1927,whenJ. R. Slevincollectedalargeseriesofspecimenson theriver 4.8

kilometers(3 miles) westofBonsall(CAS 62908— 62915). Overthenext70

years,arroyotoadshavebeenfoundin manypartsofthe basin,includingthemain

andWestForksSanLuis ReyRiver,PalaCreek,andAguaCalienteCreek.

Historically, arroyotoadswerenotedfrom nearthemouthof theSanLuis Rey

River (L. M. Klauber,unpubl.field notes,April 2, 1932)to IndianFlats

Campgroundin theClevelandNationalForest(CAS 173699— 173700),a

distanceofabout32 kilometers(20 miles) and an elevationalrangeof 25 to 1,280

meters(80to 4,200feet). Today,arroyotoadshavescatteredbreedingsites

within themainriver downto thecity ofOceanside,andanotherdisjunctbreeding

siteaboveLakeHenshawto IndianFlats Campground(elevation825 to 1,280

meters[2,700to 4,200feet]). Additionally, arroyotoadscurrentlyinhabit the

WestFork ofthe SanLuis Rey River to abovethe BarkerValley Trail (elevation

1,250meters[4,100feet]), andAguaCalienteCreekto aboveWarnerSprings(M.

R. Jennings,unpubl.data). Arroyo toadshavebeenfoundat theLost Valley Boy

ScoutCamp(approximately1400meters[4600feet]). Thehabitattherehasbeen

degradedby recreationalactivities (W. E. Hansetat., in litt. 1998). Thestatusof
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thePalaCreekpopulationis currentlyunknown. Therearealso arroyotoadsin

otherstreamsoftheSanLuis Rey River basin,especiallyaboveLakeHenshaw.

Thebasinis largely in privatelandsin the lower section,IndianReservationsin

themiddleand uppersections,andtheClevelandNationalForestin theupper

section. Toadsin themainriver belowLakeHenshawarethreatenedby urban

developmentandareaffectedby agriculturalactivities,waterdiversions,flood

controlactivities, sandandgravelmining, andintroducedplantsandanimals

(especiallyaquaticspecies).Toadsin thebasinaboveLakeHenshaware

threatenedby urbandevelopment,andaffectedby waterdiversions,livestock

grazing,introducedpredators(especiallybullfrogs), recreation,androaduse.

Manyoftheseactivitiesoccuron theVista IrrigationDistrict andprivatelands.

Grazinghasbeenexcludedfrom riparianareasonthe ClevelandNationalForest.

15) SanDieguito River/SantaYsabelCreekBasin,SanDiego County:

Arroyo toadsoriginally werefoundin theSanDieguito River/SantaYsabelCreek

basinon April 26, 1935,whenWallaceF. Woodcollecteda specimenin Witch

Creek(MVZ 29833). Sincethen,arroyotoadshavebeenfoundin Guejito Creek,

SantaMaria Creek,PamoValley (TemescalCreek),SanPasqualValley, Santa

YsabelCreek,andWitch Creek(Campbelletat. 1996;DaveBacon,Cleveland

NationalForest,in titt. 1997; W. E. Hansetat., in titt. 1998)(Figure8). Although

thecreationofLakesSutherlandandHodgeseliminatedsomeof thehistorical

arroyotoadhabitatin thebasinthroughflooding, andcontributedto the lossor

degradationofadditionalhabitatdueto theinterruptionofsedimentdeposition

andhydrologicchanges,extensivestretchesof suitablehabitatremainalongthe

abovecreeks. In additionto thelossesofriverine andriparianhabitats,upland

habitatshavebeenlost to andarethreatened by development. Much of the

availablearroyotoadhabitatis onprivatelandsexceptfor thePamoandSan

PasqualValleys,which areownedby the City of SanDiego. Theselocations

currently are impacted by introduced plants andanimals,livestockgrazing,water

diversions,agriculturalactivities,andoff-highway vehicleuse,andarethreatened

by proposedurbandevelopment.Theareaneedsfurthersurveysto documentthe

currentextentofarroyotoadpopulations.

16) SanDiegoRiver Basin, SanDiego County:

Arroyo toadswerefoundinitially in theSanDiegoRiverbasinat Lakesideon
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May 14, 1923,whenaCaliforniaAcademyof Sciencesexpeditioncollecteda

single specimen (CAS 58080). During the next 2 decades, arroyo toads were

found in SanVicenteCreek(SDSNH 13805— 13821, 14345 — 14352) and at El

Capitan(SDSNH21295 —21299). Both locationsnow areinundatedby

reservoirs that have eliminatedaportionofthehistoricarroyotoadhabitatin the

basin. Arroyo toadsarepresentin theSanDiegoRiver aboveEl CapitanLake,at

leastto them’outhof CedarCreek(J. Stephenson,pers.comm. 1997),andabove

SanVicente Reservoir(Figure8). Thesizeof theadultpopulationis unknown.

Foot, equestrian,andmotorcycletraffic on trails to CedarCreekFalls from

surroundingcommunitiescontributeto habitatdegradationanddisturbanceof

toads(A. Davenport,U.S. Fishand Wildlife Service,Carlsbad,California,pers.

comm. 1998). High waterflows in BoulderCreekfrom CuyamacaReservoirat

certaintimesof theyear(D. R. Kaiser,Helix WaterDistrict, LaMesa,California,

in titt. 1998)mayadverselyaffect arroyotoadsin theSanDiegoRiver aboveEl

CapitanReservoir(K. Marsden,U.S. FishandWildlife Service,Carlsbad,pers.

comm. 1998). Arroyo toadsprobablyarepresentin otherstreams(suchasConejo

andKing Creeks)within thebasinon theCapitanGrandeIndianReservation.

Impactsto thepopulationsincludeintroducedwatercontroloperations,aquatic

predators,livestockgrazing,off-highway vehicles,andrecreationalactivities.

17) Sweetwater River Basin, SanDiegoCounty:

Arroyo toadsfirst werefoundin theSweetwaterRiver nearDehesaduring June,

1930, when a series of 10 specimenswascollectedby L. M. Klauber(CAS-SU

2601 — 2610) (Figure 8). Since then, arroyo toads have beencollectedand

observed on the main SweetwaterRiver eastofLovelandReservoirandin

CuyamacaStatePark(M. R. Jennings,unpubl. data),in ViejasValley Creek

(Campbelletat. 1996), and in Peterson Creek (W. E. Haas etat., in titt. 1998).

Extensiveurbanizationdownstreamfrom SweetwaterReservoirhasprobably

eliminatedall habitatin thatarea. Thecreationof Sweetwaterand Loveland

Reservoirseliminatedor degradedsomeofthehistoric habitatfor arroyotoads

within thebasin,butarroyotoadsarestill commonupstreamfrom Loveland

Reservoirandin CuyamacaStatePark,and arepresentbetweenSweetwater

ReservoirandLovelandReservoir.Continueddevelopment,includinggolf

courses,betweenSweetwaterandLovelandReservoirsthreatensthearroyotoads

in that area. Currentarroyotoadhabitatis managedprimarily by theCleveland
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NationalForest,theCaliforniaDepartmentof ParksandRecreation,andthe

SweetwaterAuthority (a waterdistrict), with afewprivateinholdings. The

CaliforniaDepartmentof FishandGamemanagesan ecologicalpreservein Sloan

Canyon;thereareno arroyotoadswithin thepreserve,but therearesomewithin

thedrainagebelowthepreserve.ThestatusoftheViejasCreekarroyotoad

population,within theViejasIndianReservation,is currently unknown. Arroyo

toadsatmany siteswithin the drainageareaffectedby introducedplantsand

animals,andby recreationalactivities.

18) Otay River Basin, SanDiegoCounty:

Arroyo toadsinitially werefoundin theOtay Riverbasinon April 14, 1930,when

F. E. Walkercollecteda seriesof five specimenson DulzuraCreekatDulzura,

SanDiegoCounty(SDSNH 13358 — 13362)(Figure 8). Arroyo toadsprobably

arepresentwithin thedrainage,althoughUpperandLowerOtayLakes,which

wereconstructedbeforeWorld WarII, haveeliminatedsomehabitat. This

populationis entirelyon privatelandsandcurrentlyis impactedby livestock

grazing,introducedaquaticpredators(especiallyfishes,bullfrogs,andAfrican

clawedfrogs [Xenopuslaevis]), introducedplants,sandandgravelmining,

recreationalactivities,andoff-highway vehicles.

19) SanFelipeCreekBasin, SanDiegoCounty:

William EdwardDuellmanobservedarroyotoadsatthe“CountryClub at

Borrego,”SanDiegoCounty(L. M. Klauber,unpubl. field notes,July 25, 1950)

(Figure8). Thisrecordshouldbe verifiedwith field surveysoftheBorrego

Springsarea.Surveysalsoshouldbe conductedin BorregoPalmCanyon,Banner

CreekandCoyoteCreek.

20)VallecitosCreekBasin, SanDiegoCounty:

Thereis a singlerecordfor theVallecitosCreekbasin,consistingofthreetadpoles

collectedon April 12, 1954,by RobertC. Stebbins,16 kilometers(10miles)

southeastoftheVallecitoStageStation,SanDiegoCounty(MVZ 61061)(Figure

8). Thestatusofthis populationis currentlyunknownandshouldbeverified.
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21)TijuanaRiver-CottonwoodCreekBasin, SanDiegoCountyandBaja

California:

Arroyo toadswerefoundinitially in theTUuanaRiver-CottonwoodCreekbasin

on May 12, 1923, when a single specimen was collected at Campo (along Campo

Creek,CAS 57897)(Figure8). Sincethen,arroyotoadshavebeenfoundin

severaldrainagesin thebasinincluding PineValley, Noble,Cottonwood,Kitchen,

Potrero,andMorenaCreeksandScoveCanyon. AlthoughBarrettLakeandLake

Morenahaveeliminatedanddegradedsomeofthehistoric habitat,arroyotoads

arestill presentin CottonwoodCreekaboveLake Morenaandin PineValley

Creek. Today,theremainingarroyotoadhabitatis threatenedby developmentof

privatelands,and affectedby waterdiversions,livestockgrazingonprivatelands,

roadsacrossstreams(suchasatPineValley), off-highway vehicles,recreational

activities,travel by illegal immigrants,BorderPatrolactivities,andintroduced

plantsandaquaticpredators(Wells and Tumbull 1998). Many creeksin the basin

needto be surveyedforpotentialarroyotoadhabitatandtoads. Thestatusofthe

arroyotoad in theTijuanabasinin Mexico is unknown.

22) Pinto WashBasin,ImperialCounty:

A populationof 50 juvenilearroyotoadswasfoundin thePinto Washbasin,

ImperialCounty,by JerroldJ.FeldnerduringMay, 1992(Campbelletat. 1996).

Thesite is atthebaseofthecanyonat about150 meters(500feet)elevation,near

theSanDiego-ImperialCountyline on theJacumba(In-Ko-PahMountains)

WildernessStudyArea,managedaspartoftheEl CentroResourceAreaof the

CaliforniaDesertDistrict, BureauofLandManagement(Figure8). Theamount

ofarroyotoadhabitatis unknown. Currentthreatsincludeoff-highwayvehicle

useandtravelby illegal immigrants.

Life History and Ecology

Thearroyotoadhasspecializedrequirementsfor breedinghabitats. Specifically,

it requiresshallow,slow-movingstreamhabitats,andriparianhabitatsthatare

disturbednaturallyon aregularbasis,primarily by flooding. Thisspecialization

makestheir life history andecologicaltraits differentfrom thetypical pattern

associatedwith otherspeciesin thegenusBufo in thewesternUnitedStates,

which oftenusepondsand otherstandingwaterratherthanstreamandriver
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systems(Sweet1992). Thefollowing discussionis adaptedfrom Sweet(1992),

JenningsandHayes(1994),andCampbellet at. (1996). Adult toadsarethose

thathavereachedsexualmaturityandarecapableofreproducing,juvenilesare

recentlymetamorphosedtoadsin theirfirst year,andsubadultsareafter-hatching-

yeartoadsthatarenotsexuallymature.

In thenorthernportionoftherange,arroyotoadsarefoundin foothill canyonsand

intermountainvalleyswheremedium-to large-sizedrivers areborderedcloselyby

low hills, riverbedgradientsarelow, andthesurfacestreamflows frequentlypool

orareintermittentfor at leasta fewmonthsoftheyear(Miller andMiller 1936,

Stebbins1951,Sweet1992). In southernCalifornia(centralportionofthearroyo

toad’srange),theyalsooccuron thecoastalplain andonafewdesertslopes.

For breeding,adult arroyotoadsuseopensitessuchasoverflowpools,old flood

channels,andpoolswith shallowmarginson streamsthat, in thenorthernportion

oftherange,arethirdto sixthorder(Sweet1992)(Figure9). In thecentral

portionoftherange,toadsarefoundon first to sixthorderstreams(D. C. Holland,

in titt. 1997;A. S. Fege,in litt. 1998). Suchhabitatsrarelyhaveclosedcanopies

overthe lowerbanksofthestreamchanneldueto regularflood events. Heavily

shadedpoolsaregenerallyunsuitablefor larval andjuvenilearroyotoadsbecause

oflowerwaterandsoil temperaturesandpooralgal matdevelopment(Sweet

1992). Episodicflooding is critical to keepthe low streamterracesrelatively

vegetation free and the soils friable enoughforjuvenileandadulttoadsto create

burrows (Jennings andHayes1994).

Shallowpools (lessthan30 centimeters[12 inches]deep)with clearwaterare

favoredby adultsfor breeding(Sweet1992, 1993). Breedingsitesgenerallyhave

flow rateslessthan5 centimeterspersecond(0.2foot per second)andbottoms

composedof sandor well-sortedfinegravel,althougha significantcomponentof

largegravelor cobblemaybe present(D. C. Holland, in tin. 1997;A. S. Fege,in

titt. 1998). Areasthatareusedby juvenilesconsistprimarilyofsandor fine

gravelbarswith varyingamountsof largegravelorcobblewith adjacentstable

sandyterracesand oakflats. Areasthataredampandhavesome(lessthan10

percent)vegetationcoversuchasAmericanbrooklime(Veronicaamericana)are

favoredby juveniletoadsbecausetheypossesstherefugeandthermal
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characteristicsrequiredforjuvenilesurvivalandrapidgrowth(Sweet1992). Bare

sandandgravelbarsmaysupportlargenumbersofjuveniletoads,but

survivorshipcanbe reduceddueto highlevelsofpredation(Sweet1992).

Theadjacentsandyterracesmaybe sparselyto heavilyvegetatedwith brushand

treessuchasmulefat(Baccharisspp.),California sycamore(Platanusracemosa),

cottonwoods(Poputusspp.),coastlive oak (QuercusagrWolia), andwillow (Satix

spp.). The understory ofstreamterracesmayconsistof scatteredshortgrasses,

herbs, and leaf litter, with patches of bare or disturbed soil, or have no vegetation

atall. For foraging,subadultandadultarroyotoadsoftenarefoundaroundthe

drip linesof oak trees. Theseareaslackvegetation,yet haveappropriatelevelsof

prey (Sweet1992). Whenactiveat night,toadsoftencanbeobservednearant

trails feedingon passingantsandotherprey.

Subadultandadulttoadsmayrangewidely into thesurroundinguplands,

commonly up to 0.5 kilometer(0.3 mile) and as much as 2.0 kilometers(1.2

miles) fromthe stream(D. C. Holland, in titt. 1997; W. E. Hanset at., in titt.

1998). Thedistancetoadsarefoundfrom thebreedingsitesdependson the

topographyandtheextentofsuitablehabitat. Dispersalmovementsmaybeeven

further— over3 kilometers(2 miles) (W. E. Hansetat., in litt. 1998).The

uplandsareoftencoastalsagescrub,chaparral,grassland,oroakwoodland.

Substantialareasof fine sand,into which adulttoadsburrow,mustbepresent,but

canbe interspersedwith gravelor cobbledeposits.AlthoughCaliforniatoadswill

usesmall mammalburrowsin areaswheresoils arecompacted,arroyotoads

apparentlywill not (W. E. Haasetat., in litt. 1998).

Little is knowncurrentlyaboutoverwinteringhabitatsandthreatsto adulttoads

during thenonbreedingseason.Factorsinfluencingsurvivalbetweenbreeding

seasonsmayincludedessication,starvation,predationby nativeandintroduced
species,andactivitiesthatdisturbnonbreedinghabitats(Sweet1992). In the

centralportionof therange(Orange,RiversideandSanDiegoCounties),arroyo

toadsmaybe activeall year. Activity usuallyis associatedwith rainfall and

moderatetemperatures(above7 degreesCelsius[45degreesFahrenheit]).All age

classesofpost-metamorphictoadsmaybe activeon rainy nightsandon some

nightsofvery highrelativehumidity (W. B. Hansetal., in titt. 1998).
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Adult arroyotoadsbeginbreedingin lateMarch in thenorthernportionofthe

range(Sweet1992)andas early as January in thecoastalareasofsouthern

California(D. C. Holland, in litt. 1997). Breedingmaycontinueinto earlyJuly

dependingonwhenindividual femalesreachreproductiveconditionandwhenthe

malesstopcalling (Sweet1992). Malesusuallybegincallingwhenwater

temperaturesreach14 degreesCelsius(57degreesFahrenheit)andmaybreed

with severalfemalesduring thecourseofthe season(Sweet1992;M. R. Jennings,

unpubl. data). Calling activity generallybeginswithin onehouraftersunsetand

maycontinueaftersunrise,but thepeakcallingperiodusuallyoccursseveral

hoursaftersunset(W. E. Hansetat., in titt. 1998). Thereceptivefemalesseekout

calling malesbasedon thesizeofthemaleandthe soundofhis call (Sweet1992,

1993). Themalesusuallycall attheedgeofpools in shallowwaterlessthan5

centimeters(2 inches)deep,althoughtheymaycall from sandbarsoutof thewater

(D. C. Holland, in titt. 1997),andareparticularlysusceptibleto predationatthis

time (Sweet1992). Amplexus(embracingofthefemaleby themale)andegg-

laying generallyoccurat thesitewherethe malewascalling. However,in rare

instances,thefemalemaycarry themaleup to 1 meter(3.3feet)awayfrom his

calling site(Sweet1992). Femalearroyotoadsapparentlyreleasetheirentire

clutchof 2,000to 10,000eggsasa singlebreedingeffort andprobablyareunable

to producea secondclutchduringthematingseason.If conditionsareunsuitable,

femalesmaynotobtainsufficient resourcesfor eggproductionand will forgo

breedingduringthatyear. Theeggsarelaid on substratesofsand,gravel,cobble,

ormud generallylocatedawayfrom vegetationin theshallowmarginsof thepool

(Sweet1992).

Embryosusuallyhatchin 4 to 6 daysatwatertemperaturesof 12 to 16 degrees

Celsius(54to 59 degreesFahrenheit). Larvaemaytake8 to 14 daysto become

free-swimming,dependingon thewatertemperature(Sweet1992). Larvaeare

solitary, excellentswimmersand,oncemobile,distributethemselvesrandomlyor

evenlyalongtheshallowbottomofthebreedingpool. Maturelarvaeswim in

shortbursts,oftenremainingmotionlessfor 1 to 4 minutesbetweenmovements

(Sweet1992).

Thelarvalperiodfor arroyotoadslastsabout65 to 85 days,dependingonwater

temperatures(Sweet1992). Larvaedo not consumemacroscopicvegetation,but
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arehighly specializedforagers.Theyfeedby insertingtheirheadsin thesubstrate

andingestinglooseorganicmaterial suchasdetritus,interstitialalgae,bacteria,

anddiatoms(Sweet1992,JenningsandHayes1994). For severaldaysbefore

metamorphosis,arroyotoadlarvaeceasefeedingand aggregatein shallowwater

alongtheedgesof gravelor sandbars,oftenunderoralongstrandedalgalmats.

Metamorphosismayoccurat any time betweenApril andthebeginningof

September,dependingon thetime of breeding,weather,andwaterquality. Peak

metamorphosisoccursfrom theendofJuneto mid-July in thenorthernpartofthe

toad’srange(Sweet1992, 1993)andfrom lateApril to mid-May in southern

California(D. C. Holland, in titt. 1997). Most newly metamorphosedindividuals

are12 — 15 millimeters(0.S—0.6 inch)in length,but maybeassmall as10— 11

millimeters(0.4inch) in poorquality habitatsor aslargeas17 millimeters(0.7

inch) in highquality habitat. If conditionspermit,juvenilearroyotoadsremain

alongthemarginsof thebreedingpoolsfor up to 6 months(Sweet1992; D. C.

Holland,in titt. 1997).

Juvenilearroyotoadsremainin thesaturatedsubstrateattheedgesofbreeding

pools for 1 to 3 weeks. Theyoftenareexposedonthebarrensandbecausethey

lacksufficient sizeto burrowinto thesubstrate.During thisperiod,manytoads

arelostdueto predationunlesstheycanfind somecoversuchascobble,algal

mats,or piecesofdebristo hideunder(Sweet1992). Thejuveniletoadsare

diurnalfor thefirst 4 to 5 weeks(Cunningham1962)andsubsistlargelyon ants

(Liometopumoccidentale). Onthis dietandwith thehighsubstratetemperatures,

thejuveniletoadsgrowrapidly. Uponreachinga lengthof 16 — 17 millimeters

(0.6— 0.7 inch) theybeginto createshallowburrowsin loosesandandmaymove

fartherawayfrom thepoo1onto sandandgravelbarswith somevegetation(Sweet

1992).

Uponreachinglengthsof 17 —23 millimeters(0.7 — 0.9 inch),juveniletoadsare

ableto dig burrows2 — 5 centimeters(0.8— 2.0 inches)deepandcompletelybury

themselvesin thesand(Sweet1992). At this time,juveniletoadschangeto a

nocturnalactivity patternandspendthedaylighthoursin theirburrows

(Cunningham1962). At night, theyforagefor nocturnalantsandbeetles.If the

substrateis not friable enough,juveniletoadsoftendispersefartherawayfrom the

breedingpool into nearbystandsofwillows andmulefatthickets. Suitablesandy
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habitatcanbehighly localizedresultingin denseconcentrationsofjuveniletoads.

Suchsitesgenerallyarewell-shaded(Sweet1992).

Uponreachingasizeof 28 — 30 millimeters(1.1 — 1.2 inch)in about8 to 9 weeks,

juvenilearroyotoadsbeginto shift theirbehavioranddisperseawayfrom

streamsidehabitatinto nearbywillows (Sweet 1992),althoughtheymayremain

streamside uiitil theyreachsizesgreaterthan35 millimeters(1.4 inches)(D. C.

Holland,in liti’. 1997). Thetiming of dispersal,whichmaybe delayeduntil

OctoberorNovember,is affectedby local diying conditionsandthepresenceof

suitablemicrohabitatfor burrowing. Juveniletoadsmaytakerefugeunderground

within theriparianzoneanddispersefartheraway following thedampeningof

streamterracesby fall andwinter rains(Sweet1992). Nocturnal activity is

normalfor adultsandlargerjuveniles,but theyoccasionallymaybe observed

duringtheday. Juveniletoadsreach30 —40 millimeters(1.2 — 1.6 inches)and

occasionally 50 millimeters(2.0 inches)by thefall oftheirnatalyearanddo not

begin growing again until the following spring (Sweet 1992).

Male arroyo toadsusuallyreachadulthoodin 2 years. Femalesbecomesexually

mature in 2 to 3 years,whentheyattainlengthsgreaterthan 54 millimeters(2.1

inches)(Sweet1992, 1993). However,malesmayreachadulthoodat 1 yearif

conditionsarefavorable(Sweet1993). Femalesgenerallyaveragelargersizes

thanmales.Dataon longevityarelargely unavailable,althoughage-size

distributionsindicatethatmanyindividualslive only about5 years(Sweet1992,

1993). Longevity mayvary with local conditions.

Little is knownoftheseasonalandannualmovementsorphysiologicalecologyof

adults,but recentdatasuggestthat manysubadultsandsomeadult malesmove

along streams as muchas0.8kilometer(0.5mile) and over 1.0 kilometer (0.6

mile) in afewcases(Sweet1993). In SanDiegoCounty,adultarroyotoads

regularly arefoundwithin 0.5 kilometer(0.3 mile) andup to 2.0 kilometers(1.2

miles) perpendicularlyfrom streams(D. C. Holland, in litt. 1997; W. E. Haaset

al.,in titt. 1998). Extendedmovementawayfrom streamsmaybe facilitatedby

microclimateswhereinlower temperatureandhigh humidity on foggydaysin the

springandsummercreatesmoistsubstratesin uplandhabitatswhereadult arroyo

toadscansubsist(D. C. Holland, in titt. 1997; 5. 5. Sweet,in titt. 1997).
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Recaptureratesofmarkedindividualsfrom onebreedingseasonto thenexthave

beenaslow as15 to 50 percent(Sweet1993; in titt. 1997). Insufficientdataexist

to characterizeaccuratelyoverwinteringactivities andhabitatuse.

All life stagesofthearroyotoadaresusceptibleto predation(Sweet1992;D. C.

Holland, in litt. 1997; W. E. Haaset at., in litt. 1998). Althoughnot ingested,

disturbanceandfragmentationofeggstrandsby mallards(Anasplatyrhynchos)

canreducehatchingrates. Predatorsoflarvaeincludegiant waterbugs(Abedus

indentatus),two-stripedandcommongartersnakes(Thamnophishammondiland

T. sirtatis), greensunfish,largemouthbass,fatheadminnows,andbullfrogs.

Predatorsofjuvenilesandadults includekilldeer (Charadriusvociferus),two-

stripedgartersnakes,bullfrogs,green-backedherons(Butoridesstriatus), and

greatblueherons(Ardeaherodias). Otherpotentialpredatorsoflarvae,juvenile,

oradultsincludeblackbullheads,prickly sculpins,Africanclawedfrogs,western

pondturtles (Ctemmysmarmorata),racoons,opossums,Americancrows(Corvus

brachyrhynchos),and commonravens(C. corax).

Reasonsfor Declineand Current Threats

Amphibiandeclinesareoccurringon a globalbasis. For somespecies,thecauses

areapparent,but for others,thereasonsfor thedeclinesareunknown. Habitat

lossanddegradationaretheprimarycausesfor declinesofmanyspecies,and

appearto be themajorreasonfor thereductionin arroyotoadpopulations.A

numberofothercauses,including disease,pollution,andintroducedspecies,are

knownor thoughtto contributeto the lossofmanyfrogs,toads,andsalamanders.

Pollution canhavebothdirectandindirecteffects,andcaneffect amphibiansin

areasfar from whereit originates. For example,pesticidesandother

contaminantscanbedepositedhighup in mountainousregionsin snowandrain,

andthereductionin theprotectiveozonelayerfrom highly volatile compounds

hasaffectedareasfrom NorthAmericato Australia. Contaminantsalsocanaffect

the immunesystem,leavinganimalsmoresusceptibleto diseases,or

reproduction,resultingin fewerhealthyadultsenteringthebreedingpopulation.

Althoughmanyofthesethreatsarenotyetunderstood,therearethreatswe do

understandandcanwork to reduce.By reducingtheknownthreats,wemaybe
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betterableto dealwith the impactsofthosewe do notyet understand.

Thedistributionofthe arroyotoadappearsto be restrictednaturallyastheresult

of specifichabitatrequirementsfor breedingand development.Thesenatural

restrictions,coupledwith thesmall sizesofmanyarroyotoadpopulations,make

themparticularlyvulnerableto thenegativeeffectsof human-inducedchangesto

theirhabitats(JenningsandHayes1994). Thefollowing discussionof thereasons

for arroyotoaddeclinesandcurrentthreatsto populationsis modifiedfrom Sweet

(1992,1993)and Campbelletal. (1996).

Thereareseveralhuman-relatedactivitiesthat affectthehydrologyofarroyotoad

streamhabitatsanddestroyor severelymodify thedynamicnatureof theriparian

systemsuponwhich arroyotoadsdependfor reproduction,development,and

survival. Arroyo toadbreedinghabitatis createdandmaintainedby the

fluctuatinghydrological,geological,andecologicalprocessesoperatingin riparian

ecosystemsandtheadjacentuplandswithin a Mediterraneanclimate. These

riparian/washhabitatsaswell asadjacentuplandhabitatsareessentialfor this

species’survival. Periodicandunpredictablefloodingthatreworksstream

channelsandchannelsedimentsand alterspool locationandform, coupledwith

upperterracestabilizationby vegetation,is requiredto keepastreamsegment

suitablefor all life stagesof thearroyotoad. Humanactivitiesthat affectwater

quality, influencetheamountandtiming ofnonfloodflows or frequencyand

intensityof floods, affectriparianplant communities,or alter sedimentation

dynamicscanreduceoreliminatethesuitability ofstreamchannelsfor arroyo

toadbreedinghabitat. Degradationor lossof surroundinguplandsreducesand

eliminatesforagingandoverwinteringhabitat. Theeffectsof suchactivitiesmay

not becomeapparentuntil manyyearslaterwhenthehabitatfinally becomes

sufficiently degradedthatarroyotoadscanno longerreproduceandsurvive.

Thesenegativehumanactivitiesincludeurbanizationandagriculturewithin and

adjacentto riparianhabitats,dambuilding andtheresultingreservoirs,waterflow

manipulations,sandandgravelmining, suctiondredgemining, roadplacement

acrossandwithin streamterraces.‘livestockgrazing,off-highway vehicleuseof

roads and stream channels, the placement of campgrounds in arroyo toad habitat

(especiallyon streamterraces),andthe useof streamchannelsandterracesfor

otherrecreationalactivities.
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Besidesphysicalhabitatalteration,thestabilizationof waterflows andriparian

vegetationalsobenefitsanumberofexotic speciesof plantsandaquatic

predators,asdiscussedbelow. Theseplantsandanimals,oncetheybecome

established,tendto becomewidespreadandbuild up largepopulations,which

resultin the loss of arroyo toads eitherindirectly throughthedegradationof

habitator directly throughpredation. Theinvasionofexoticplantscanalterthe

fire regimes,leadingto intensefires in theriparianzones. Somehabitatchanges

mayfavorseeminglybenignnativespeciessuchastheCaliforniatoad,which is

ableto survivein avarietyofhabitats. In habitatswith smallbreeding

populationsof arroyotoads,increaseddensitiesof Californiatoadscaninterfere

with thecalling activitiesofmale arroyotoads(Awbrey 1972,Sweet1992). In

laboratorystudies,juvenile Californiatoadsout-competedjuvenilearroyotoads

for prey (Sweet1993).

In thefollowing discussion,eachoftheabovephysicalandbiological factorsis

discussedin detail. Examplesareprovidedwheresuchfactorshaveeliminated

arroyotoadpopulationsand wheretheycurrentlythreatenor impactremaining

populations.

AnricultureandUrbanDevelopment

Agriculture,mining, andurbandevelopmentof streamterracesandadjacent

uplandshavedestroyedlargeareasofarroyotoadhabitatthatformerly supported

theseanimals. In additionto theoutrightdestructionofthestreamterraces,water

is pumpedoutofthegroundor divertedto supportirrigationof farmlandsand

developmentssuchasgolf courses.Groundwaterpumpinghasreducedflows in

manycreeksandriverson thecoastalplain, addingto thenegativeimpactsof

upstreamdamsandreservoirs,discussedbelow. Naturalstreambedsoftenare

channelizedandstabilizedfor flood control. Thesemodificationscanextendthe

negativeeffectsofstreamsidedevelopmentbothupstreamanddownstream,and

maybe particularlysignificantby destroyingthearroyotoad’spotentialdispersal

routesbetweenclosely-spacedtributarystreamswithin awatershedorbetween

closelyspacedwatersheds(suchasin SanMateoandSanOnofreCreeksin San

DiegoCounty). Examplesof lossesdueto urbandevelopmentincludeSanta

PaulaCreekat SantaPaula,VenturaCounty;ChatsworthDrain in CanogaPark,

Los AngelesCounty;theBig TujungaRiverbelow Interstate210, Los Angeles

40



County;SantiagoCreek,OrangeCounty;andthelower SanLuis Rey River, San

DiegoCounty. Developmentandagriculturalactivitiesalsoalter runoffpatterns,

degradewaterquality, changeerosionandsedimentationrates(Campbellet at.

1996;D. C. Holland, in titt. 1997),andmayprovidehabitatfor, andleadto the

colonizationandestablishmentof, exotic plantsandanimalsdetrimentalto arroyo

toads(seethediscussionbelow).

Flood controlactivities associatedwith agricultureandurbandevelopmentmaybe

conductedonayearlybasis(suchasin lower SanJuanCreek,OrangeCounty) or

during“emergencyconditions”without adequateinvolvementby regulatory

agencies(including theArmy CorpsofEngineersandtheService).Rip-rapping

ofstreambanksmaydecreaseor eliminatesuitablehabitat,actasabarrierto

movements,alterflow regimes,orprovidehabitatfor exotic species.

Agriculturalrunoffoftencontainscontaminantssuchasherbicides,pesticides,and

fertilizersthat mayaffectarroyotoadsdirectly or indirectly. Contaminantsmay

kill toads,affectdevelopmentof larvae,or affect theirfood suppliesor habitat.

Thereis apotential for lossesfrom theapplicationofgranularfertilizers,

particularlyammoniumnitrate,which is highly causticandhascausedmass

injuriesandmortality to frogsandnewtsin Europe(Schneeweissand

Schneeweiss1997). Increasedflows in streamsdueto runofffrom agricultural

fieldsor urbanareas(golf coursesandlawns)or dischargesofeffluentsfrom

sewagetreatmentplantscanhaveeffectssimilarto thoseof persistentreleases

from dams(seebelow).Theeffectsmaybe exacerbateddueto thehigherlevelsof

nutrientsusuallypresentin suchdischarges.Habitatmaybe alteredasmuchas2

kilometers(1.2miles) downstream.Changesin the invertebratecommunitiesmay

leadto decreasedsurvivalof arroyotoadtadpolesdueto competitionorpredation,

andmayreducethefood supplyofpost-metamorphictoads(D. C. Holland, in tdt.

1997).

Mining

Suctiondredgemining andprospectingactivitieshavebecomeimportantissues

on severalcreeksin thenationalforests. Suctiondredgemining causessignificant

alterationof aquatichabitatsanddegradationof waterquality. This form ofplacer

mining oftenoccursin andadjacentto breedingpools,whicharedestroyedby
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filling with sediment and the physical rearrangement ofthesubstrate.Such

activities can increase siltation more than 1 kilometer (0.6 mile) downstream and

canquickly kill many arroyotoadlarvae. Siltation in arroyotoadbreedingpools

canasphyxiateeggsandnewly hatchedlarvae(Sweet1992). Suctiondredge

mining alsocancreatedeeppools in thestreamthatoftenholdwaterall yearand

becomerefugiafor introducedpredatorsofarroyotoadeggsand larvae(seethe

discussionbelow). Prospectingactivitiesoccurringon somestreams,suchas

Little HorsethiefCreekin theSanBernardinoNationalForest,includingthe

diggingof“glory holes” (pits up to 1.3 meters[4 feet] in diameterand0.7 meter

[2 feet] deep)in thestreambedsanddiggingdrypits into thebanksofthe creeks,

with subsequentsiftingoftheremovedmaterialsin thestream,building

temporarydamsto facilitatesuchactivities,andthecollateraluseofoff-highway

vehicles,canhaveseriousnegativeeffectson arroyotoadsandtheirhabitat(S. A.

Loe, in tiu. 1997;DebbyHyde-Sato,SanBernardinoNationalForest,pers.comm.

1997). Sandandgravelmining within andadjacentto rivers andcreekscan

destroyand degradebreedinganduplandhabitat. Theseactivities alsooccuron

private landsthroughoutsouthernCalifornia.

DamsandReservoirs

Thecreationofreservoirshasdestroyedasignificantportionof thearroyotoad’s

estimatedhistoric rangeby flooding suitablebreedingand adjacentupland

habitats(JenningsandHayes1994). Within thearroyotoad’s currentrange,at

least25 impoundments,discussedin thedistributionsection,havefloodedover

200 kilometers(124miles) of suitablebreedinghabitataswell asadjacent

overwinteringhabitat. Introducedbeaveralsobuild dams,which mayraisewater

levelsin arroyotoadbreedingpools,makingthemunsuitable.Similarly, small

temporarydamsbuilt by swimmers,miners,andprospectorsmayalterpools

sufficiently to reduceoreliminatebreedingsuccessin someareas.

Besidesdestroyinghabitatthroughinundation,reservoirsaffect thequality of

arroyotoadhabitatdownstreamby regulatingwaterflows, therebyalteringstream

hydrology. Alterationsincludehalting thescouringand depositionprocesses

necessaryto produceandmaintainarroyotoadbreedingpoolsand openterrace

structures.Trappingofsedimentabovea damcanrenderlong stretches

downstreamunsuitablefor breedingandrearinghabitatasthefinesandsare
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strippedawayandnot replaced.Primeexamplesofthis aredownstreamfrom

GibraltarandJamesonReservoirson theSantaYnezRiver,PyramidLake onPiru

Creek,El CapitanLakeon the SanDiegoRiver, andLakeMorenaonCottonwood

Creek. Restrictionoreliminationofflow alsoreducessummerwaterlevels

resultingin prematuredrying ofbreedingpools andthefailure of arroyotoad

reproductiveefforts. Releasesof surpluswaterandunseasonalreleasesdisrupt

thenaturalprocessesthatproducerequiredpoolandterracehabitatandalterwater

depthandtemperature.Unseasonalreleasesmaypreventsuccessfulreproduction

or recruitmentby alteringbreedingpool characteristicsor by washingaway arroyo

toadeggsor larvae. Examplesofthe latterhaveoccurredonPiru Creekin

VenturaCountyandCottonwoodCreekin SanDiegoCounty(Sweet1992,

Campbellet at. 1996).

Persistentreleasesthroughoutthenormaldryseasoncanalso causechangesin

vegetationby encouragingthegrowthofriparianspecies,somenative(e.g.,

willow, sycamore,cattails[Typhaspp.]) andsomeintroduced(e.g.,tamariskand

giantreed),in low frequencyflood zones. This growthstabilizesthebanks,

deepenschannelsbeyondadepthsuitablefor breedingpools,andshadesthe

water,thusloweringwatertemperaturesbelowthe level requiredfor larval growth

andsurvival. Whenfloods do occurin areaswheregiantreedexists,it canspread

very quickly from root massestransportedby thehigh water. Reservoirreleases

alsomaintainintroducedaquaticpredators(seediscussionbelow). Virtually all

knowncurrentarroyotoadpopulationsdownstreamfrom reservoirsareaffectedor

threatenedby thesefactors.

Reservoirsalsomayactasbarriersto instreammovementsofany surviving

arroyotoadpopulations. If arroyotoadssurvivetheconstructionandfilling ofthe

reservoir,thentheindividualsofaformerly interconnectedpopulationthatwere

scatteredalongthedrainagemaybeisolatedfrom oneanotherin majortributaries

upstreamofthereservoirandin themain channeldownstreamfrom thedam

(JenningsandHayes1994). Dueto the inherentlydynamicandpatchynatureof

arroyotoadhabitat,individualsmayhavemovedup or downstreamasconditions

changed.Suchmovementslikely areprecludedby dambuilding, reservoirfilling,

andsubsequentalterationofflow regimes.Theselimitations greatly increasethe

chanceofextinctionofthe remainingarroyotoadpopulationthroughrandom
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naturallyoccurringeventssuchasfires, floods, anddrought,aswell asincreased

predationoflarval toadsfrom introducedaquaticpredatorsth~tthrive in

reservoirsanddownstreamchannels(seethediscussionbelow). The isolated

remnantsofthepopulationmaybe precludedfrom recoloniziagany partofthe

remaininghabitatsthatlost arroyotoads(Campbelletat. 1996). This logic

follows thetheoryof islandbiogeography,which statesthatsmall isolated

populationsaremuchmorelikely candidatesfor extirpationthanpopulations

(largeorsmall) thatareinterconnectedwith oneanother(MacArthurandWilson

1963).

Roads

Bothpavedandunpavedroadscanhavenegativeeffectson arroyotoads,

especiallywhentheroadsareon streamterracescloseto arroyotoadbreeding

habitats. Althougharroyotoadscrossingorforagingonpavedroadsaresubjectto

highmortality attimes,especiallyon rainy nights,(D. C. Holland, in titt. 1997;

W. E. Hanset at., in titt. 1998).thelossof arroyotoadsto traffic is particularly

apparentonunpaveddirt roadswhereincreasedfoodavailability causestoadsto

congregateat nightto feed. Manysubadultandadulttoadscanbekilled by even

oneorafewvehicles. Roadsareespeciallyaproblemin campgroundsnear

arroyotoadbreedingsites,wherenighttraffic cankill manyadulttoads,especially

on holidayweekendsorduringhuntingseasonswhencampgroundshavehigh

levelsoftraffic evenafterall campsitesarefilled. Toadsmayuseroadsandtrails

asdispersalroutes,exposingthemto traffic risksat significantdistancesfrom the

breedinghabitats(W. B. Hanset at., in titt. 1998). Toadsalsoburrowintosandy

roadbedsduring theday,whentheyalsomaybecrushedby vehicularandfoot

traffic (NancySandburg,Los PadresNationalForest,pers.comm. 1997; 5. 5.

Sweet,in titt. 1997). Wetseasonburrowstendto beveryshallowandareoftenin

areasaccessibleto foot or vehiculartraffic, aswell aslivestock(W. E. Hansetat.,

in titt. 1998).

Theproblemsassociatedwith roadsarenot limited to thoserbearcampgrounds.

On CampPendleton,SanDiegoCounty,andFort HunterLiggett,Monterey

County, roadsonstreamterracesand streamcrossingsareutilized by military

vehicles,oftenduringmaneuversor trainingsessionsatvarioustimes oftheday

andnight, throughouttheyear. Theseactivitiescanleadto highmortalitiesof
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toadswithin areasofarroyotoadhabitat(D. C. Holland,pers.comm. 1997).

Constructionof majorroadssuchastheFoothill TransportationCorridor canhave

significantdirect andindirecteffectson arroyotoadsandtheirhabitat.

LivestockGraziua

Grazingby livestockaffectsarroyotoadsdirectly and indirectlythroughimpacts

onhabitatfeatures(Sweet1992, 1993). Livestockcantrampleegg clutches,

larvae,andmetamorphsin breedingpools,andjuvenilesandadult toadsmaybe

crushedaslivestockwalk throughalluvial terraces.Theseimpactscanbecome

pronouncedaslivestockmayalsoconcentratein riparianzonesin largenumbers

afterfires destroy,at leasttemporarily,upslopevegetation(M. Freel,in litt. 1997).

However,astheupslopevegetationrecovers,cattlewill movebackinto those

areas(D. Bacon,in litt. 1997). Sandbarsandterracehabitatsoftenarealteredby

theactivitiesof livestockherds,renderingthemunsuitablefor juvenilearroyo

toads. Theincreasein surfaceareacausedby churningofthesubstratemaycause

prematuredrying ofbreedingpoolsby increasingevaporationrateson thebars

andsubsequentwicking ofwaterfrom thepools(S. Sweet,in titt. 1997). Grazing

maychangethestreammorphologyby alteringerosionandflow processes

(Campbelletal. 1996). Excessivegrazingon upstreamslopescanincrease

siltation,degradingwaterquality downstreamandnegativelyaffectingarroyotoad

reproduction.Livestockgrazingin theriparianhabitatsusedby arroyotoads

occursprimarily on privatelands in OrangeCounty(e.g.,SanJuan,Gabino,La

Paz,Cristianitos,andTalegaCreeks)and SanDiego County(e.g.,Witch,

Temescal,andGuejito Creeks),onprivateinholdingson lowerPiruandAgua

BlancaCreeks(Los AngelesandVenturaCounties)within theboundariesofthe

Los PadresNationalForest,and on privatelandalongtheSisquocRiver andits

tributaries(SantaBarbaraCounty)just outsidetheForestboundary.

RecreationalActivities

Numerousrecreationalactivitiesoccurin arroyotoadbreedingandupland

habitats.Theseincludeoff-highway vehicleuse,camping,fishing, hunting,

hiking, waterplay,andhorsebackriding. Therealso arerecreationalcabin

developmentsalongsomearroyotoadstreams.Theeffectsofmanyof these

activitiesaresimilar, althoughtheintensityandtiming mayvary. Extensiveuse

ofbreedingsitesandadjacentareascanjeopardizetheexistenceofapopulation,
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andevenmoderateusecanhavesignificantdeleteriouseffects. Continued

pressureon populationscanreducerecruitmentto levelsthatwill notsustainthe

populationthroughyearsof low or moderatereproduction,suchasduring

droughtsorfollowing otheradverseconditions.

Off-highwayvehicleuseofarroyotoadhabitat,bothuplandandwithin the

streambeds,is incompatiblewith thespecies~survivalbecauseit causesdirect

mortality and degradeshabitatthrougherosion,siltation,soil compaction,and

possiblythroughhydrocarbonpollution (Sweet1992). Tiretracksandruts can

isolateordrainportionsofpools usedasbreedingor foragingareas,decreasing

survivalofeggsandtadpoles(S. S. Sweet,in titt. 1997). Off-highwayvehicleuse

in someareascanbeextremelyheavyandmayresultin theextirpationoflocal

arroyotoadpopulationsandothersensitivespecies.For instance,off-highway

vehicleuseoftheMojaveRiver aboveVictorville andbelowtheMojaveForks

Damwasprobablyasignificantfactorin theneareliminationoftoadsfrom that

partofthe drainage(JenningsandHayes1994). Sweet(1992,1993)observed

off-highway vehiclesin arroyotoadbreedingsiteson theLos PadresNational

Forestthat resultedin thedeathsof arroyotoadeggclutches,larvae,andjuveniles.

In threeof thefour southernCalifornianationalforests(i.e., Los Padres,Angeles,

andCleveland),campgroundsfrequentlyarelocatedon ornear(within 50 to 100

meters[165to 330feet]) arroyotoadhabitat(i.e., on thestreamterrace;Sweet

1992). Recreationalcabindevelopmentsandsomeprivatelyownedcampgrounds

occurbothoutsideFederallandsandon inholdingssurroundedby Federallands.

Thesedevelopmentscanfocuslargenumbersof peopleandintensiveuseon

limited habitats.Becauseit canbe difficult at timesevenfor trainedpersonnelto

avoidnegativeeffectsto toads,just amoderatenumberof peoplecancause

seriousimpacts. A few peopleusing ormovingthrougha breedingsitecan

disrupteggmassesandcrushlarvae. Useoftheseareasin theearlysummerto

fall whenyoung toadsarediurnal,essentiallysedentary,andliving on sandbars

cancauselossesfrom trampling. Peoplebuilding small damsor diggingout pools

to createdeeperpools for swimmingandwaterplaycanalterstreammorphology,

which canaffectlarval survival. Vehicularor foot traffic cancrushsubadultsand

adultsforagingatnight in opencampgroundareasandon accessroads.
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Recreationists,especiallychildren,maycollector kill sometoads(M. R.

Jennings,unpubi.data;P.H. Bloom, in litt. 1998);so do poachersintent on

selling theanimals. Collectionofadulttoadsduring breedingseasonsmayalter

sexratios,decreasingreproductivepotentialfor somepopulations,ormay

eliminatesomepopulations.Light andnoisepollution from campgroundsand

streamsidedevelopments(suchasalongPineValleyCreekin SanDiegoCounty)

mayreducethecallingrateof malearroyotoads(Sweet1992,JenningsandHayes

1994),potentiallyreducingreproductiveeffort. Becauselittle is knownabout

arroyotoadoverwinteringecology,the effectsoffall andwinteruseof

campgroundson streamterracesandin adjacentuplandsareunknown.

Fishermenalsoposeaproblemfor larval andadult arroyotoads,andhuntershave

similareffectsin someareas(Sweet1992;D. C. Holland, in titt. 1998).

Tramplingandthedisturbanceofstreamsidegravelsis likely to occur,since

manyfishermenin southernCaliforniafish for nativeor stockedtrout

(Onchorynchusmykiss)in streamsduringthetoad’sbreedingandlarval

developmentseasons,wheneggsandlarvaearepresentin poolsandjuvenilesare

vulnerableonopensandandgravelbars. Theproblemis exacerbatedby

fishermenwalking alongopensandandgravelbarsor in theshallowportionsof

thestreamsto accesssuitablesites. Evena fewtrips up anddownstreamside

gravelbarsorpoolscankill manytoads. Theproblemis particularlyapparent

nearcampgroundswhereindividualsoftenwalk backandforth from thestreamto

thecampgroundseveraltimesaday andinadvertentlykill toadswith eachtrip.

Thisproblemis mostapparentin heavilyusedareasthatareconvenientto public

access.SuchareasincludeSespeCreek,Piru Creek,CastaicCreek,andLittle

Rock Creek. In general,peopleareattractedto andrecreatein theopensandy

areasofdrainages;theiractivitiesconflictwith theneedsofarroyo toadsfor

breedinganddevelopment.

Hikers,mountainbikers,andequestriansalso canhaveseriousdetrimentaleffects

on arroyotoadbreedinghabitatsif activities areconcentratedin thestream

coursesandriparianareas.Mountainbiking canincreaseerosionon streamside

trails and leadto siltationof breedingpools. Hobblingortetheringhorsesin

riparianareaswill haveeffectssimilar to thosecausedby cattle,andallowing

horsesto play in streamscanleadto thedeathoftadpolesandtoads,anddecrease
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recruitment(Kate Symonds,U.S. FishandWildlife Service,Ventura,pers.comm.

1998;T. C. Farley,CaliforniaDepartmentof FishandGame,in litt. 1998).

IntroducedPlantsandAnimals

Theintroductionofaquaticpredatoryorganismsthat did notco-evolvewith

arroyotoadscancausesubstantialreductionsin thesizeof extantarroyotoad

populationsandmayhavecontributedto extirpationofsomepopulationsofthe

species (Jennings and Hayes 1994), such as along the upper Santa Ynez River

wherebullfrogsandcrayfishnow arewell establishedin formerarroyotoad

habitat. Theintroductionof aquaticspeciesnotnativeto southernCalifornia

watercourseshasbeenfacilitatedby constructionoftheCaliforniaAqueductand

othersourcesofinterbasintransport.Currently,theCaliforniaAqueductis linked

directly to theSantaYnezRiver, SantaClaraRiver, SanJacintoRiver,and

MojaveRiver basins,andmoreconnectionsareproposed.Predatoryspecies,

manyof whichhaveusedtheaqueductto colonizetheseriver basins,include

greensunfish,largemouthbass,blackbullhead,prickly sculpin,stockedrainbow

trout, orientalgobies(Tridentigerspp.),redshiners(Cyprinetlatutrensis),and

crayfish. Severalofthesespecieshavebeenshownto feedon arroyotoadlarvae

in laboratory trials (Sweet 1992), and could cause high larval mortality in arroyo

toadbreedingpools in thewild. Theytendto buildup largepopulationsin the

artificial reservoirsthathavebeencreatedin arroyotoadhabitats. In manycases

thesepopulationsextendfrom thereservoirsinto thestreams.Thesespecies

couldalsoharbordiseaseorganismsto whicharroyotoadsmaybe susceptible.

In additionto thesepredators,introducedbullfrogs andAfrican clawedfrogs

(whichareaggressivecolonizers)arepresenton manystreamsthat supportarroyo

toadpopulations.Bullfrogs aredocumentedpredatorsof arroyotoads,and

African clawedfrogsarepotentialpredators.Artificially sustainedflow regimes

and activitiesthatcreateponds(including theintroductionof beaverinto central

andsoutherncoastalmontaneregions)makehabitatmoresuitablefor bullfrogs

and Africanclawedfrogsthanfor arroyotoads(Sweet1992;M. R. Jennings,

unpubl. data). Adult bullfrogshavebeenobservedto eatjuvenileandadultarroyo

toadsin thewild (Sweet1993,Griffiths 1998)andtheyaresuspectedofcausing

thelocalizeddeclineofseveralnativeamphibiansin California(Jenningsand

Hayes1994). ThespreadofAfricanclawedfrogs in southernCaliforniamayalso
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be increased unwittingly by the planting of mosquitofish by vector control

agencies,dueto thepresenceofAfricanclawedfrog larvaein several

mosquitofishsourcepondsin SanDiegoCounty(R. N. Fisher,pers.comm.

1997). Mosquitofishmayhavenegativeeffectson arroyotoads,althoughthis has

notyet beendocumented.Introducedspeciesalsomaycompetewith larval and

post-metamorphicarroyotoadsfor food.

In additionto theaboveaquaticpredators,therealsoare introducedterrestrial

predatorssuchastheopossumthat havebuilt up largepopulationsin southern

California,includingsomein areasstill inhabitedby arroyotoads. For example,

opossumtracksareverycommonalongthe Santiago,Cristianitos,Gabino,La

Paz,andSanJuanCreekdrainagesin OrangeCountyandtheyprobablyeatarroyo

toadsif theopportunityarises(P. H. Bloom, in litt. 1997). Thedevelopmentof

rural areasalsoincreasestheamountof garbageavailableto nativeanimalsthat

thrive in suchsituations. TheseincludeAmericancrows,commonravens,and

raccoons,which maybecomevery efficientatfeedingon arroyotoads. Although

native,raccoonsareoftenrelocatedby animaldamagecontrolpersonnel.Large

numbersreleasedin limited areasovera short time spancanhaveaserious

detrimentaleffect on arroyotoadsandothersensitivespecies(M. Freel,pers.

comm. 1997).

An additionalnegativeeffect of developmentandhuman-producedgarbageis the

establishmentof introducedArgentineants(Linepithemahumile, formerly

Iridomyrmexhumi/is). It is notknownif theantsarea direct threatto arroyo

toads,but theycolonizedisturbedareasand build up largecolonies. In doing so,

theyalso eliminatethenativeant faunathat is amajorfood sourceofthearroyo

toad (Ward 1987,Holway 1995,HumanandGordon1997). Argentineantsare

well establishedin somearroyotoadhabitatssuchasthe lowerportionofthe

SantaMargaritaRiver(M. R. Jennings,unpubl. data).

In additionto the introducedpredators,introducedplantscanhavea negative

effect on arroyotoadsandtheirhabitat. Tamariskandgiant reedcolonizenewly

createdflood terracesandsoonbecomean impenetrablemassof vegetation.They

also stabilizestreamterracesandhelpto deepenflood channels,resultingin

habitatunsuitablefor arroyotoads. Densestandsmayhavehigherratesof
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evapotranspirationthannativevegetation,increasingtherateatwhichbreeding

poolsdry. Suchstandsmayalsoalterfire regimeswithin theriparianzones. The

spreadofintroducedplantsis amajorthreatto arroyotoadpopulationson Castaic

Creekin LosAngelesCounty,andSanOnofreandSanMateoCreeks,the lower

SantaMargaritaRiver, theSanLuis Rey River,andotherdrainagesin SanDiego

County(S. S. Sweet,pers.comm. 1997;D. C. Holland, in /itt. 1998; P. H. Bloom,

pers.comm. 1999).

Otherintroducedplantsthatmakeripariananduplandhabitatsunsuitablefor

arroyotoadsincludewhite sweetclover(Melitotusa/ba)and iceplant

(Mesembryanthemumspp.)(S. S. Sweet,pers.comm. 1997). Whitesweet-clover

becomesso well establishedthatit oftenactsasadebristrapcoveringmostorall

oftheavailablesandystreamterracesrequiredby toadsfor burrowing. Iceplant

tendsto takeover largeareasofuplandcoastalsage,grasslands,andchaparral,

eliminatingthenative floraovertime. It createsdensethicketsof foliagethat

arroyotoadscannotget throughorusefor cover. Iceplantalsosupportsvery few

nativeinvertebrates,thepotentialfooditems ofarroyotoads.

Theproblemsof introducedplantsand animalsnegativelyaffectingarroyotoads

arebecomingvery serious.Almostall theknownsiteswherearroyotoadsare

presenthaveatleastone introducedplantor animal,andmanyhaveseveral. The

problemis particularlyacutewith introducedplantsat lower elevationsin Orange

andSanDiegoCounties. Thesituationwill continueto degradein favorofthe

exoticsunlessmethodscanbe foundto controlthegrowthandcolonizationof

thesespecies.

NaturalandUnnaturalDisturbances

Becausearroyotoadhabitatshavebeenand arebeing affectedby human

activities,small isolatedpopulationsareatrisk dueto naturaldisturbancessuchas

extendeddroughts,fires, andrarelargefloods. Drought,especiallyofprolonged

duration,resultsin atemporarylossofsuitablehabitat,particularlybreeding

pools. Thenumberandintensityof floods decreasesduringdroughts,limiting the

formationandfilling ofbreedingpools in flood channels.Adult andjuvenile

toadsareaffecteddirectlyby droughtswhensuitableforagingconditionsoccurfor

shortertime periods. Femaletoadsin particularmaybeadverselyaffectedby
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drought. Two monthsofintensivefeedingeffort arerequiredforvitellogenesis

(yolk production)(Sweet1992). Underdroughtconditions,femalesmaynotbe

ableto obtainadequateenergyreservesfor eggproductionbeforethemaletoads

ceasecalling, leadingto reproductivefailure for that season.If the life spanofthe

arroyotoadaverages5 yearsor less(Sweet1992, 1993),prolongeddroughts

couldpreventsuccessfulbreedingor recruitmentlong enoughto extirpatesome

populations. Naturalcyclesofdroughtandflood canhavebeneficialeffectsby

reducingoreliminatingpopulationsofintroducedspeciesthatdid not evolve

undersimilarconditions.

Largefloods arerarebutcanaffectarroyotoadsby excessivescouringand

sedimentation,washingoutadulthabitaton upperalluvial benches,alteringthe

quality ofbreedingpools andjuvenilearroyotoadhabitat. Suchfloods canbe

beneficialin thatdensevegetationmaybe removedfrom streambanksand

terraces,providingadditionalbreedingandforaginghabitat. Unseasonalfloods

can wipe out an entire watershed’s reproductive effort by scouring eggs or larvae

outofbreedingpools,ordepositingsilt in downstreambreedingpools. The

impactsarecompoundedby humanactivitiessuchaswaterreleasesandflood

controlstructures(seethediscussionabove). Urbandevelopmentscanincrease

thefrequencyandintensityof floods, andtherunoffis likely to contain

contaminantssuchashydrocarbons,fertilizers,andpesticides.Theseeffectsneed

to beaddressedin largescaleurbanandindustrialexpansionplanningefforts.

Periodicfires affect arroyotoadsby causingdirectmortality anddestructionof

streamsideor terracevegetation.Erosionincreasesfollowing bothnaturaland

human-causedfires, including largedebrisflows thatcanbe triggeredby small

amountsof rain(lessthan15 millimeters[0.6 inch]) (Winter 1995). Sucherosion

cancausemajorchangesin streammorphologyandcomposition,reducingthe

numberandsizeof pools. Thosechangescanaffecttheamountof habitat

availablefor amphibianbreedingandrearing,reducingreproductiveoutputand

recruitment(S. S. Sweet,in /itt. 1997;GamradtandKats 1997). Theactual

effectsof individual fires on arroyotoadsandtheirhabitatwill dependonseveral

factors,including thetime of year,time sincelastburn,soil type,topography,and

rainfall.
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Althoughfire is anaturaloccurrencein coastalCalifornia, andthusa

characteristicof theenvironmentin whichthearroyotoadevolved,human

activitieshavealteredthenormalpatternsof fire, bothspatiallyandtemporally.

Historically, theerosionfollowing fires mayhavebeenan importantsourceof

sedimentsfor thestreamsystems(ShawnaL. Bautista,AngelesNationalForest,in

litt. 1998),reestablishingerodedsandbarsandgravelbanks.Thelossofhabitatto

damconstruction,agriculture,andurbandevelopmenthasalteredthehabitat

mosaicinhabitedby toadsandhasdecreasedtheavailability ofareassuitablefor

useby arroyotoadsfollowing fires. Becauseriparianzoneshavebeenaffectedby

fire suppression,the invasionofexoticplantspecies,andincreasedhuman

activities, fires nowtendto be morefrequentin thosezones,especiallynear

establishedcampgroundsandrecreationalareas.This alteredregimemayhave

negativeimpactson thestability ofbreedingpools,sandandgravelbars,and

streamsideterraces.Alteredfire regimesin thesurroundinguplandsmayaffect

thesuitabilityofsoils for burrowingandthecapacityofvegetationto provide

coverfor migratingtoadsaswell astheirprey base. Prescribedburnsmaybe

appropriateasamanagementtool undersomecircumstances,suchaswherepast

fire suppressioneffortshaveallowedan abnormalbuild-upoffuels.

In 1991,theLionsFire onupperSespeCreekoftheLos PadresNationalForest,

which startedin theriparianzone,severelyalteredhabitatfor thesinglelargest

extantpopulationofarroyotoadsknownatthat timeandtheonly population

knownto havesuccessfullyreproducedin thenorthernpartof its rangefrom 1989

to 1991 (Sweet1992, 1993). Theresultofthefire wasextensiveerosionfrom the

terraces,filling ofbreedingpools,andlossof arroyotoadreproductionthrough

1995(5. 5. Sweet,in /itt. 1997). Reproductionoccurredin 1996, 1997(Los

PadresNationalForestsurveyrecords),and 1998(McLaughlin, pers.obs.). In

1998,Lion andBeavercampgroundswereclosedto thepublic dueto extensive

landslideson anearbyStatehighwayasaresultofEl Niflo conditions. Thelack

ofhumandisturbancewasundoubtedlya factorin the largenumbersoftadpoles

andmetamorphictoadsobservedin thevicinity ofbothcampgrounds.
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ConservationMeasures

A numberoftoolsareavailableto effect conservationof thearroyotoad;some

havebeenutilized to a greaterextentthanothers. Below is asummaryofagencies

attheFederal,State,county,and local levels,thathavejurisdictionover lands

supportingthesespecies,theauthoritiesavailablefor conservingarroyotoadsand

theirhabitats,andsomeof theconservationactionsthathavebeenimplemented.

FEDERAL

• Fish and Wildlife Service

Thearroyosouthwesterntoadwaslisted asendangeredin accordancewith section

4 oftheAct onDecember16, 1994(59FR 241: 64859—64866).Section4

furtherdirectstheServiceto developandimplementrecoveryplansfor listed

species;this documentwas developedaccordingto that directionandfollowing

“Guidelines for PlanningandCoordinatingRecoveryof Endangeredand

ThreatenedSpecies”(Service1990). Onceaspecieshasrecoveredandis

removedfrom thelist, the Servicemust, in cooperationwith theStateof

California, “effectivelymonitorfor not lessthanfive years”thespecies’status,

andthe Servicemustbe preparedto restorethespeciesto the list if necessary.

Section5 oftheAct authorizestheDepartmentof theInteriorto acquirehabitat

essentialto preservinglisted species,andsection6 directstheServiceto

cooperatewith theStateofCaliforniato maintainadequateprogramsfor their

conservation.ThroughSection7 oftheAct, Federalagenciesarerequiredto use

theirauthoritiesto carryout programsfor theconservationoflisted speciesandto

consultwith theServicewhena Federalactionmayhaveaneffecton listed

species.Section9 oftheAct providesfor protectionof listed species,andsection

10 permitsexceptionsto theprotectionsgrantedundersection9. Theexceptions

arepermittedin theform of scientific,recovery,andincidentaltakepermits,and

othercircumstancesasdetailedin section10.

TheServicefundedtheNationalBiological Service(nowtheBiological

ResourcesDivision of theU.S. GeologicalSurvey)to reviewtheavailable

literatureon arroyo toadsandprovidean accessiblesummaryreferencefor land

managersandplannersconcernedwith potentialimpactsto thearroyotoad

(Campbelletat. 1996). Thedocumentprovidesa goodreviewoftheknown
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locationsand breedinghabitatrequirements,but includeslittle informationon

uplandhabitatrequirements.It doessuggestareasin whichresearchis needed.

TheServicehasconductednumerousformalandinformal consultationspursuant

to section7 of theAct with theArmy Corpsof Engineers(Corps),Departmentof

theArmy, MarineCorps,andtheForestServiceacrosstherangeof thearroyo

toad. Theseconsultationsresultedin measuresto avoidorreduceimpactsto the

arroyotoad,includingbullfrog reductionoreradication,exoticplantremoval,

habitatrestorationandenhancement,cattleexclusion,roadandoff-highway

vehicletrail closuresor relocations,campgroundandrecreationareaclosuresand

relocations,roadcrossingimprovementsandmonitoring,uplandhabitat

preservation,andprojectchangesfor avoidanceofbreedinghabitatorseason.

• ForestService

In additionto therequirementsofFederalagenciessetforth in section7 ofthe

Act, theForestServiceManual(FSM) establishespoliciesrelatingto the

managementofNationalForestlandsandresources,including theconservation

andmanagementof listed species.NationalForestlandsareto be managedto

encouragespeciesrecoverysothat theycanbe reclassifiedordelisted(FSM

2670.21),and“top priority” is to be placedon the“conservationandrecoveryof

endangered,threatened,andproposedspeciesandtheir habitats,”including

avoidingadverseimpactsto listed speciesandtheirhabitats,andprotecting

individualorganismsorpopulationsfrom harmor harassment(FSM 2670.31).

Individual Forestsaddressthemanagementof listed andsensitivespeciesthrough

theirLandandResourceManagementPlans,and otheravenues,suchastheLos
PadresNationalForestRiparianConservationStrategyandMemorandumof

Understandingwith theServicefor addressingmanagementissues,including

reducingimpactsto arroyotoadsandotherriparian-associatedresources.The

foursouthernCalifornianationalforestsarecurrentlyplanningfor multispecies

conservationfor forestandwoodlandspeciesandhabitats,includingthearroyo

toad.

Theearliestefforts to determinethelife historyandthreatsto arroyotoadson the

Los PadresNationalForestwerebegunin 1980andwerefundedprivately,by the

UniversityofCalifornia,SantaBarbara,andby theU.S. ForestService(Sweet
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1992, 1993).TheLos PadresNationalForestalsohasparticipatedin some

preliminarybullfrog removalandfoodhabitsstudiesin JamesonLake. In

additionto thosestudies,therehavebeensurveysof knownarroyotoadhabitats

on theAngeles,SanBernardino,andClevelandNationalForests(1992-1998).

Wells andTurnbull (1998)documentedthepresenceoflow numbersof arroyo

toadsatscatteredlocationsalongapproximately4.3kilometers(2.6miles) ofPine

Valley Creekin theUpperCottonwoodCreek/TijuanaRiverbasin. Cleveland

NationalForestplansto continuestudiesofthatpopulation.

TheForestServicehasbeenundertakingmeasuresto promotetheconservation

andrecoveryofthe arroyotoad. Consultationsby the ForestServicewith the

Army CorpsofEngineersandtheServicefor roadmaintenanceoperationsshould

resultin avoidingor minimizing impactsto arroyotoadsandotherlisted or

sensitivespecies.Methodsto avoidthenegativeeffectsof roadsonarroyotoads

includereplacingchannelculvertswith moreappropriatestreamcrossings.

Roadsidetoadfencesandsaferoadcrossingsneararroyotoadbreedinghabitat

mayreducemortality. Seasonalclosuresofcampgroundsandroadsin arroyotoad

habitatson.theLos Padreshaveresultedin increasedbreedingsuccessin the

UpperSantaYnezRiver basin. Othermeasuresincluderestrictingaccessby

installingtemporaryorpermanentfencing,closingorreroutingroadsandtrails,

andoutreachefforts suchasinformationalsigns. Someoftheseactionshave

resulted in improvements in arroyo toad reproduction.

TheForestServiceregulatesprospectingandmining on theLos PadresNational

Forestby requiringaNoticeofIntentto be filed andaPlanofOperationto be

developedto ensureprotectionofthearroyotoadandothersensitivespecies.

UpperPiru Creekis underconsiderationfor adoptioninto theWild andScenic

Riversprogram. Becauseofthis, it hasbeenwithdrawn, atleasttemporarily,from

mineralentry(M. Freel,pers.comm. 1999). Although apermanentwithdrawal

cantakeseveralyearsto implement,thestrategycouldbeusedto protectarroyo

toadsandothersensitivespecieson additionaldrainagessubjectto mining and

prospectingactivities.

TheAngelesNationalForestclosedportionsof Little Rock Creekto protectthe

arroyotoadfrom April 1 to October1, beginningin 1996. Unfortunately,there
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weremanyviolationsoftheclosures,with nearly200 citationsbeingissuedin a

singleweek. As aresult,theForestclosedapproximately3000acres(1200

hectares)of thewatershedin January1999,to all use,year-round,until February

2003. This closurewill affect onecampgroundandtwo off-highwayvehicle

routes. Theclosurewill bemaintainedor modifiedbasedon theresultsof survey

andmonitoringefforts (M. Rogers,in /itt. 1999).

TheSanBernardinoNationalForesthasinstitutedprogramsto reduceor

eliminateoff-highway vehicle useon theMojave River,DeepCreek,andLittle

HorsethiefCreek,to controllivestockuseoftheDeepCreekdrainage,andto

controlprospectingandmining activitiesin Little HorsethiefCreek. These

actionswereundertakenboth to protectarroyotoadsandto enhancethehealthof

theripariansystems.Theseactionshavereducednegativeeffectsto thearroyo

toadsandtheirhabitat,but it is too soonto assesstheeffectson reproductionand

recruitment.

TheLosPadres,Angeles,andClevelandNationalForestshaveconsultedwith the

Serviceregardinggrazingon theirlands;theseconsultationshaveresultedin the

adjustmentofallotmentboundaries,closingof allotments,andfencingof

sensitivehabitats. Someofthesemeasureswereput into effectbeforethe

consultationswerecompleted.Approximately40 miles of riparianhabitatwithin

theClevelandNationalForest,includingseveralknownarroyotoadbreeding

localities,hasbeenexcludedfrom grazing(A. S. Fege,in litt. 1998). Efforts are

beingmadeto removeor reduceexoticplantandanimalpopulationsin several

areas,includingtheUpperSantaYnezbasinon theLos PadresNationalForest,

and SanFrancisquitoCreekon theAngelesNational Forest. ForestService

personnelhavealsoworkedwith animalcontrolagenciesto reducethereleasesof

raccoonsandopossumsin arroyotoadhabitats.

• DepartmentofDefense

TheDepartmentofDefenseDirective4715.1,EnvironmentalSecurity,establishes

policy for enviroumentalsecuritywithin theDepartmentof Defense(Defense)and

establishesvariousBoardsandCouncilsto ensurethepoliciesarecarriedout.

TheDirectiveestablishedpoliciesthatinclude,in part, integratingenvironmental

factorsinto theDefensedecision-makingprocess;complyingwith applicable
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UnitedStatesstatutes,regulations,Executiveorders,bindinginternational

agreements,otherlegal requirements,and UnitedStatesenvironmentalpolicies;

protecting,preserving,and,whenrequired,restoringandenhancingthequality of

theenvironment;reducingrisk to theenvironmentby identifying,evaluating,and

wherenecessary,remediatingcontaminationresultingfrom pastDefense

activities;preventingpollutionandminimizing adverseenvironmentalimpacts;

conserving,andrestoringwherenecessary,thenaturalheritagerepresentedon

Defenseinstallationswithin theUnitedStates;cooperatingwith andinvolving

appropriateUnitedStatesFederal,State,inter-State,IndianNationandlocal

officials, andpublic stakeholdersin the implementationofenvironmentalsecurity

programs;andintegratingenvironmentalvaluesinto Defenseacquisition,

procurement,maintenance,andrepairprocessesfor systems,equipment,facilities,

andland.

TheDepartmentof DefenseInstruction4715.3,EnvironmentalConservation,

implementspolicy, assignsresponsibilities,andprescribesproceduresunderthe

Directivefor the integratedmanagementofnaturalandcultural resourceson

propertyunderDefensecontrol; authorizesthepublicationof”A Resource

Manager’sGuideto VolunteerandPartnershipPrograms”and “A Guideto

IntegratedNaturalResourcesManagement;”establishestheConservation

Committeethatreportsto theEnvironmentalSafetyandOccupationalHealth

(ESOH) Policy Board,anddesignates“ExecutiveAgents” to leadDefense

implementationof keyconservationissues.TheInstructionappliesto all Defense

organizationalentities,includingtheArmy, Navy,Air Force,andMarineCorps

(Military Services);andto all Defenseactivities,installations,andlandsin the

U.S. andits territories. AlthoughtheprimarymissionofDefenseis to support

realisticmilitary training andtestingactivities,programs,andfacilities, policies

implementedunderthis instructiondirect, in part,that 1) conservationprograms

ensurethatthenaturalresourcesaresustainedin a healthyconditionfor scientific

research,education,andothercompatibleusesby futuregenerations;2) facilities

and installationsshall achieve,monitor,andmaintaincompliancewith all

applicableExecutiveordersand Federalnaturalresourcesstatutoryand regulatory

requirements;3) internalandexternalconservationself-assessmentsshallbe

conductedat appropriateintervals;4) naturalresourcesshallbemanagedto

protectandenhancethoseresourcesfor multiple use,sustainableyield, and

57



biological integrity; 5) landusepracticesanddecisionsshallbebasedon

scientificallysoundconservationproceduresandtechniques,andusescientific

methodsandanecosystemapproach;6) biologically significantorsensitive

naturalresourcesor speciesshallbe inventoriedandmanagedto protectthese

resourcesandto promotebiodiversity;7) threatenedandendangeredspecies

managementandrecoveryefforts on Defenselandsandwatersshallbe consistent

with otherlegal mandatesduring consultation,speciesrecoveryplanning,and

managementactivities;8) opportunitiesto conserveFederallylisted speciesand

theecosystemson whichthosespeciesdependshallbe identified. TheInstruction

alsospecifiesmany otherpoliciesto conserve,maintain,restore,andrehabilitate

ecosystems.

TheMilitary Serviceshavedevelopedfurtherguidelines,suchastheMarine

CorpsEnvironmentalComplianceandProtectionManual. TheManual

establishesMarineCorpspolicy andresponsibilitiesfor compliancewith

proceduralandstatutoryrequirementsfor managingnaturalresourcesat Marine

Corpsinstallations. Among otherthings,theManualidentifiesFederalActs and

ExecutiveOrdersthatrelateto naturalresourceprotectionandmanagement,

summarizestherequirementsunderthoseregulatorymechanisms,andprovides

guidanceon howthoserequirementswill be met.

CampPendletoncompleteda consultationthatincludedongoingtraining,

maintenance,andspecificprojectson October30, 1995(Service1995). This

consultationaddressedtheimpactsof theseactivitiesonly on riparianand

estuarine/beachecosystems.Oneofthemaingoalsof theconsultationis to

maintainthenaturalprocessesofthewetlandhabitats. Thebiological opinion

providesinstructionsfocusedon avoidance,minimization,andmitigation

measures.For all unavoidableimpactsto theseecosystems,theprimary

mitigationmeasureis theremovalofgiant reed. CampPendletonis currently in

the earlystagesofaprogrammaticconsultationinvolving speciesthatuseupland

habitat,including thearroyotoad.

Surveysfor arroyotoadsandotheramphibianshavebeenconductedonFort

HunterLiggett (1996-1998)andCampPendleton(1995-1998). TheCamp

Pendletonsurveyswereespeciallyimportantin documentingdifferencesin habitat
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usebetweenpopulationsin thenorthernandcentralportionsoftherange. Toads

in thecentralportionusesmallerstreamsanddeepercanyons,havedifferent

activity patterns(breedingasearlyasJanuary,juvenilesremainingat streamside

longer),andexhibit differentmovementpatterns(maymovefurther from streams)

(D. Holland, in /itt. 1997;pers.comm. 1999)thantoadsin morenortherlyareas

(SantaBarbaraandVenturaCounties)wheretheyhavebeenstudiedintensively

(Sweet1992, 1993).

Grazingon FortHunterLiggett washaltedin 1991 dueto droughtconditions. In

1996, arroyotoadswerefoundat two locationsapproximately8 kilometers(5

miles) aparton theSanAntonio River (U.S. Army ReserveCommand1996). In

1997, arroyotoadswerefoundat aboutadozenlocationsalongapproximately28

kilometers(17 miles) oftheriver (H. Hormann,in /itt. 1997). Thecessationof

grazingalongtheriver is believedto bethemostsignificantfactorin therecovery

andexpansionofthearroyotoadpopulation(U.S. Army ReserveCommand1996,

Service1997).

• Army CorpsofEnalneers

TheArmy Corpsof Engineers(Corps)hasjurisdictionfor implementingsection

404 oftheCleanWatersAct of 1972(CWA) andsection10 of theRiversand

HarborsAppropriationAct of 1899(RHAA). Along with theEnvironmental

ProtectionAgency, theService,andtheNaturalResourcesConservationService,

theCorpshastheauthorityto identify and delineatewetlands. TheCorpsand

EnvironmentalProtectionAgencyhavetheauthorityto makejurisdictional

determinationsunderSection404, andtheCorpshastheauthorityto issuepermits

regardingdredging,filling, andconstructionin wetlandsand waterways,including

thoseinhabitedby arroyotoads. Undersection7 of theAct, TheCorpsmust

consultwith theServicebeforeissuing apermitfor any actionthatmayaffect

arroyotoadsor theirhabitat.

STATE

TheStateof Californiahasseveraldepartmentswhosejurisdictionincludesarroyo

toadsandtheirhabitats.
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• TheCaliforniaDepartmentofFishandGame(Department)fundedaproject

to determinetheoverall statusof variousspeciesofamphibiansandreptilesin the

State,including thearroyotoad(JenningsandHayes1994). Thisstudyhelped

determinetheoverall historic rangeandcurrentstatusofarroyotoadpopulations

in southernCaliforniathrough1994,andresultedin thearroyotoadbeing

designatedasa Speciesof SpecialConcernby theState,which affordsit

considerationunderthe CaliforniaEnvironmentalQuality Act Section15380.

Thearroyotoadis designateda“protectedamphibian”undertheFishand Game

Code,whichprohibitsany takewithout a specialpermit(T. C. Farley,in /itt.

1998). TheDepartmentalsofundedsurveysfor arroyotoadsin potentialhabitats

during thesummersof 1992and 1993. Thoseefforts locatedarroyotoad

populationsin CastaicCreek,SanJuanCreek,andthe SantaMargaritaRiver

(Campbelletat. 1996).

TheDepartmentrecognizessuctiondredgemining asa threatto arroyotoad

populationsandhabitats.Permitsfor mining activitiesareissuedby the

Department,whichalsohastheauthorityto designatestreamsas“ClassA, no

dredgingpermittedatthis time.” Currently,theDepartmentis preparingan

environmentalimpactreviewofmining activitiesstatewide. TheDepartmenthas

beenrequestedby theClevelandNationalForestto designatestreamswith known

arroyotoadpopulationsasClassA (Fege,in /itt. 1998),in additionto theNational

Forest’sown conservationefforts. FederalandStateagenciesneedto work

togetherto determinewhich streamsshouldbe closedto mining andprospecting

activities.

Arroyo toadscurrentlyarebeingaddressedin theDepartment’sNatural

CommunityConservationPlanning(NCCP)process.Specifically, theyare

includedin theOrangeCounty Central/CoastalSubregionNCCP/Habitat

ConservationPlan(HCP) andtheSanDiego CountyMulti-SpeciesConservation

Plan(MSCP)(discussedbelowunderCountyAgencies).

• CaliforniaDepartmentofParksandRecreationpoliciesinclude adirective“in

concertwith otheragenciesandorganizations,to acquireandpreserveoutstanding

examplesofnativeCaliforniaspecies;andto acquireandperpetuatesignificant

naturalplant communities,associations,andexamplesof rare,endangered,and
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endemic,or otherwisesensitivenative Californiaplants,asindicatedon Stateand

Federallists.” (StateParkandRecreationCommission1994). Arroyo toadsdo

occuron landsownedandmanagedby ParksandRecreationat CuyamacaRancho

StatePark,andmayoccuron otherParklands,particularlyLakeSanAntonio

RecreationArea(MontereyCounty),CastaicLakeStateRecreationArea(Los

AngelesCounty),SilverwoodLakeStateRecreationArea(SanBernardino

County),andPalomarMountain StateParkandAnza-BorregaStateParkand

WildernessArea(SanDiegoCounty). OtherParklandsalsomayharborarroyo

toads.

COUNTIES

Thearroyo toadoccursin 9, possibly10,countiesin California. Regulationsand

provisionsfor addressingthreatenedandendangeredspeciesvary from county to

county. Listed speciescanbe addressedatbothcounty-widelevels,suchasin the

developmentof GeneralPlans,andon aproject-by-projectbasis. Thereareno

largescaleplanningefforts in thenorthernportionof thespecies’range

comparableto thosein thecentralportionof therange. Evenif suchefforts were

occurring,theywould havelittle impactonnorthernarroyotoadpopulations,as

nearlyall ofthemareon Federallands. However,manypopulationsor

subpopulationsofarroyotoadsin Orange,Riverside,and SanDiego Countiesare

foundon private,city, or StatelandsandareaddressedthroughtheStateNCCP

andFederalHCP processes.

Thearroyo toadhasbeenidentifiedasa “conditionally covered”speciesby the

OrangeCountyCentral/CoastalSubregionNCCP/HCP. “Conditional coverage”

allows for projectsto proceedwithin theCentral/Coastalsubregionthatwill

impact“smaller [arroyotoad]populations(includingthelower LimestoneCanyon

population[unconfirmed]),reintroducedpopulations,orpopulationsthathave

expandeddueto NCCPreservemanagement”(pg.11-231,OrangeCounty

Central/CoastalNCCP/HCP). However,suchprojectsarestill requiredto be

consistentwith amitigationplanthat minimizesimpactsandaffordsappropriate

feasibleprotections,andlorarroyotoadrelocationcoupledwith compensatory

habitatmanagementandenhancementthatmaintainthecarryingcapacityoftoads

attherelocationsite. TheNCCP/HCPdoesnotcoverhabitatsthat supportmajor

arroyotoadpopulationsthatplay essentialrolesin thespecies’distributionin this
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subregion.

Two NCCPsubregionalplansareunderwayin westernSanDiego County. The

northwesternMultiple HabitatConservationPlan(MHCP) is in theplanning

process.Thesouthwesternplan,theMultiple SpeciesConservationPlan(MSCP),

proposesto conservetheknownlocationsof thearroyotoadwithin SantaYsabel

Creekin SanPasqualValley, SanVicenteCreekaboveSanVicenteReservoir,

SweetwaterRiver, Otay River,andCottonwoodCreekin MarronValley. Area-

specificmanagementdirectivesfor theseplansmustaddresstheconservationof

the arroyotoadby protectingandmaintainingsufficient suitablelow gradient

sandystreamhabitatto meetbreedingrequirements,preservingshelteringand

foraginghabitatswithin 1 kilometer(0.6mile) ofoccupiedbreedinghabitatwithin

preservedlands,controllingnonnativepredators,andcontrollinghumanimpacts

within designatedpreserves.

OTHERLOCAL JURISDICTIONS

• WaterDistricts

Severalwaterdistrictsmanagelands,dams,andreservoirswithin therangeofthe

arroyotoad,andwithin occupieddrainages.TheseincludeMontecitoWater

District (SantaBarbaraCounty),UnitedWaterConservationDistrict (Ventura

County),CastaicWaterDistrict (LosAngelesCounty),Vista IrrigationDistrict,

Helix WaterDistrict, theCity of SanDiego, andSweetwaterAuthority (San

DiegoCounty). Theoperationsofotherwaterdistrictsalso mayaffect arroyo

toadsandtheirhabitat.

MontecitoWaterDistrict, theLos PadresNationalForest,andtheServicehave

beenworking on modifications to waterdiversionschedulesassociatedwith

JamesonLakeandnearbycreeks.RecentcoordinationbetweenCastaicWater

District, theCaliforniaDepartmentsofWaterResourcesandFishandGame,the

AngelesandLosPadresNationalForests,andtheServicehaveresultedin

releasesfrom PyramidDamonPiruCreekthatmorecloselymimic naturalflows

in lowerPiru Creek. Themodified releaseshavebenefittedarroyo toadsin lower

PiruCreek(S. S. Sweet,pers.comm. 1997). TheClevelandNationalForestand

theCity of SanDiegoarecooperatingin determiningwaterreleasepatternsfrom

LakeMorenathat will minimize negativeeffectson arroyotoads(A. S. Fege,in
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/itt. 1998),but no dataareavailableyetto evaluatetheresultsofthemodified

regimes.

TheSweetwaterAuthority,which manageslandsandwaterin the Sweetwater

River basin,hasbeenconductingsurveysfor arroyotoads(W. E. Haaset at., in

/itt. 1998),monitoringbreedinganduplandareas,andremovingexoticplantsand

animals. Theyareparticipatingin theNCCPprocess,with the goalsof

maintainingandoptimizing the“wateroperationswhile allowing for the

protectionofmultiplehabitatsandspecies,”andaredevelopinga Watershed

ManagementProgramwith theparticipationofvariousstakeholdersin thebasin

(DennisBostad,SweetwaterAuthority, ChulaVista, California, in /itt. 1998).

POTENTIAL CONSERVATIONMEASURES

In additionto thetypesoftasksdescribedin therecoverytasknarrativein PartII,

therearegeneralguidelinesthat areappropriatefor manyprojects.Thefollowing

stepsandmeasuresshouldbe takenon all projectswithin thecurrentandhistoric

rangeof thearroyotoadwherehabitatconditionsaresuitablefor thespecies.

Eachprojectmustbeevaluatedto assesstheneedfor furtherconservation

measuresorrestrictions.

As earlyaspossiblein theprojectdesignphase,assessthepotential for the

work siteto supportthearroyotoador othersensitivespecies.Such

assessmentsshallbe conductedby qualifiedbiologistsusing approved

methodsorprotocols.

Requestinput from the Serviceandotherrelevantregulatoryagenciesearlyin

theprojectdesignphase. Stafffrom theseagenciescanprovideproject

proponentswith technicalassistanceon measuresto reducetheproject’s

impactson arroyotoadsandhabitat. For certaintypesof projects,proper

projectdesignor timing mayavoideffectsto theextentthatauthorizationfor

incidentaltakeis not necessary.Therefore,theprojectproponentmaysave

considerabletime in receivingapprovalfrom the Service. Projectsthat are

well designedfrom theearlystagescanbe efficientfor both theproponentand

theServiceby reducingthetime, numberofmeetings,andthenumberof
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timesprojectproposalsarereviewed. Well-designedprojectsalso maybenefit

thespecies.

Measuresto avoidorreduceimpactsby projectsvary onacase-by-casebasis.

However,thefollowing measureshavebecomestandardfor amajority of

projectsthat areconductedin arroyotoadhabitat. TheServicemaymodify

someof themeasuresasappropriatefor eachgivencase,andadditional

measuresmaybe includedasappropriate.Adherenceto these

recommendationsdoesnotprecludetheneedfortakeauthorization.Thetake

authorizationorpermitissuedby theServicemay incorporatesomeorall of

theprotectionmeasurespresentedin this document.Thetakeauthorizationor

permitmayincludemeasuresspecificto theneedsoftheproject,andthose

requirementssupersedeany requirementsfoundin this document.

1) A qualifiedbiologist shallconductatrainingsessionforall project

personnelprior to proposedactivities. At aminimum,thetrainingshall

includeadescriptionofthearroyotoadandits habitats,the general

provisionsoftheEndangeredSpeciesAct (Act), theneedto adhereto the

provisionsoftheAct, thepenaltiesassociatedwith violating the

provisionsoftheAct, thegeneralmeasuresthat arebeingimplementedto

conservethe listed speciesastheyrelateto theproject,andtheaccess

routesto andprojectsiteboundarieswithinwhichthetreatmentsmaybe

accomplished.

2) Accessto sitesshallbeviapre-existingaccessroutesto thegreatest

extentpossible. Project-relatedvehicletravel shouldbe limited to

daylighthoursasarroyotoadsuseroadwaysprimarily duringnighttime

hours.

3) Thefootprint ofdisturbanceshallbeminimizedto themaximumextent

feasible.

4) A water pollution control plan shall be developed that describes sediment

andhazardousmaterialscontrol,dewateringordiversionstructures,

fuelingandequipmentmanagementpractices,andotherfactorsdeemed

64



necessary by reviewing agencies.

5) Theupstreamanddownstreamlimits ofprojectdisturbanceplus lateral

limits of disturbanceon eithersideofthe streamshall be clearlydefined

andmarkedin thefield andreviewedby thebiologistprior to initiation of

work.

6) Projectsshouldbedesignedto avoidtheplacementofequipmentand

personnelwithin thestreamchannelor on sandandgravelbars,banks,

andadjacentuplandhabitatsusedby toads.

7) Projectsthat cannotbe conductedwithoutplacingequipmentorpersonnel

in sensitivehabitatsshouldbe timedto avoidthebreedingseasonofthe

arroyo toad (generally March through August) when eggs and tadpoles

arepresent.To minimize furthereffectsto breedingpopulationsandto

reducesedimentationanderosion,suchprojectsshouldbe timed so that

work within or near the stream channel is conducted during the dry

seasonwhenflows areattheir lowestor arenonexistent.

8) Whenstreamflowsmustbe diverted,thediversionsshallbe conducted

usingsandbagsor othermethodsrequiringminimal instreamimpacts.

Silt fencing or other sediment trapping materials shall be installed at the

downstream end of construction activity to minimize the transport of

sedimentsoff-site. Settlingpondswheresedimentis collectedshallbe

cleanedout in amannerthat preventsthesedimentfrom re-enteringthe

stream.Careshallbe exercisedwhenremovingsilt fences,asfeasible,to

preventdebrisor sedimentfrom returningto thestream.

9) Equipmentstorage,fueling,andstagingareasshallbe locatedon upland

siteswith minimal risksof directdrainageinto riparianareasor other

sensitivehabitats.All necessaryprecautionsshallbe takento preventthe

releaseof cementor othertoxic substancesintosurfacewaters. All

projectrelatedspills of hazardousmaterialsshallbecleanedup

immediately and contaminated soils removed to approved disposal areas.
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10) Erodiblefill material shouldnot bedepositedinto watercourses.Brush,

loosesoils, or othersimilardebrismaterialshallnot bestockpiledwithin

thestreamchannelor on its banks.

11) Theprojectbiologistshallvisit thework siteperiodicallythroughoutthe

durationoftheprojectto ensurethatall practicablemeasuresarebeing

employedto avoidincidentaldisturbanceofstreamhabitatandany listed

species.Theprojectbiologist shouldbeempoweredto haltwork activity

if necessaryandto conferwith stafffrom the Serviceto ensuretheproper

implementationof speciesandhabitatprotectionmeasures.

12) Theremovalof nativevegetationshouldbe minimized. Thework site

shouldbereturnedto pre-existingcontoursandrevegetatedwith

appropriatenativespecies.

13) Bullfrogsandotherexoticspecieswhichprey uponor displacelisted

species should be permanently removed from the wild.

14) To avoid attracting predators of the arroyo toad, the project site shall be

keptascleanofdebrisaspossible.All food relatedtrashitemsshallbe

enclosedin sealedcontainersandregularlyremovedfrom thesite(s). Pets

of projectpersonnelshallnotbe allowedon-sitewheretheymaycome

intocontactwith any listed species.

15) To minimize the injury to ormortality of individual arroyotoads,the

Servicemayauthorizequalifiedprojectbiologiststo relocateindividual

arroyotoadsoutofharm’swayto nearbysuitablehabitat. Such

authorizationwouldbegrantedonly throughabiological opinion,

preparedby theService,pursuantto section7 oftheAct, or throughthe

issuanceofan incidentaltakepermitby the Service,pursuantto section

1 0(a)(1 )(B) oftheAct. Recoverypermitsarenotappropriateto authorize

thetakeassociatedwith therelocationoflisted speciesto avoidproject-

related effects.
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If deador injuredarroyotoadsarelocated, initial notificationmustbemade

within threeworkingdays,in writing, to the Service’sDivision of Law

Enforcementin Torrance,California(370AmapolaAvenue,Suite 114,

Torrance,California90501),andby telephoneandin writing to theVentura

Field Office in Ventura,California,(2493PortolaRoad,SuiteB, Ventura,

California93003,805/644-1766).Thereportshallincludethe date,time,

locationofthecarcass,aphotograph,causeof death,if known,andanyother

pertinentinformation.

Careshallbe takenin handlinginjuredanimalsto preventadditionalinjury.

Injuredanimalsmaybereleasedto thewild afterreceiptofconcurrencefrom

theService.Careshallbetakenin handlingdeadspecimensto preserve

biologicalmaterialin thebestpossiblestatefor later analysis.

Theremainsof intactarroyotoadsshall beplacedin appropriatemuseumsor

collections,suchastheCaliforniaAcademyof SciencesHerpetology

Departmentin SanFrancisco,theSanBernardinoCountyMuseumin

Redlands,TheLos AngelesCountyMuseumofNaturalHistory in Los

Angeles,ortheSanDiegoNaturalHistory Museumin SanDiego.Other

institutionsalsomaybe appropriate.Arrangementsregardingproper

dispositionofpotentialmuseumspecimensshallbemadewith theappropriate

institutionby theprojectmonitorprior to implementationoftheaction.

RecoveryStrategy

Therecoverystrategyforthe arroyotoadis focusedon providingsufficient

breedinganduplandhabitatto maintainself-sustainingpopulationsofarroyo

toadsthroughoutthehistoricrangeofthespeciesin California,andminimizing or

eliminating impacts and threats to arroyo toad populations. Self-sustaining

populationsarethosedocumentedashavingsuccessfulrecruitment(i.e.,inclusion

ofnewly maturedindividualsinto thebreedingpopulation)equalto 20 percentor

moreof theaveragenumberofbreedingadultsin 7 of 10 yearsofaverageto

aboveaveragerainfall amountswith normalrainfall patterns.Suchrecruitment

would be documentedby statisticallyvalid trenddataindicatingstableor
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increasing populations. The level of recruitment is based on the currently

available information, which indicates that arroyo toads may live for only about 5

years, and that losses of overwinteringadultscanbehigh. Having 20 percent or

greater recruitment in 7 of 10 good rainfall years should provide a sufficient

populationbaseto maintainthepopulationthroughadverseconditionssuchas

duringdroughtyears,highflow years,or following fires. Yearswith appropriate

rainfall will be determinedby thereviewofavailableclimatologicaldata.

Self-sustaining populations require little or no direct human assistance such as

captivebreedingor rearing,or translocationof arroyotoadsbetweensites.

Indirect assistance may continue to be needed, such as patrolling or closing of

roads,campgrounds,or recreationalareas,ormaintainingstreamcrossingsor

fencing. Protectedareasmustbe largeenoughto allow a dynamicspatialand

temporal distribution of suitable breeding, foraging, dispersal, and migration

habitats in the event of random natural or human-related events such as fires,

floods, anddroughts. Protectionandmanagementof areasona watershedbasisis

themosteffectivemeansofachievingsuchdistributionsofhabitat. This plan

prescribesspecific tasksnecessaryto maintainhealthyaquatic,riparian,and

adjacent upland ecosystems that provide habitat for arroyo toads.

Therecoverystrategyfor thearroyotoadconsistsof five parts: 1) stabilizeand

maintainpopulationsthroughouttherangeofthearroyotoadin Californiaby

protectingsufficient breedingandnonbreedinghabitat,2) monitorthestatusof

existing populations to ensure recovery actions are successful, 3) identify and

secure, by appropriate management and monitoring, additional suitable arroyo

toadhabitatandpopulations,4) conductresearchto determinethepopulation

dynamics and ecology of the species to guide management efforts and determine

the best methods for reducing threats, and 5) developand implementan outreach

program. The five parts of the strategy will work as follows:

1) In-streamandriparianhabitatsthat supportbreedingof arroyotoads,aswell as

uplandhabitatsthat provideforagingandoverwinteringhabitat,needto be

managedto maintainandenhanceexisting populationsthroughouttherange

ofthearroyotoadin California. Managementactionsmayinclude, butarenot

limited to altering water use and control activities, recreational use patterns,
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andlivestockgrazing,andmayalsoincludereducingor eliminating

introducedplant andanimalpopulations. In addition,ecosystembased

conservationplansneedto be developedfor thoseportionsofthe river basins

noton Federallands.

2) Populationsshouldbemonitoredto assesstheeffectivenessofthe

management actions.

3) Potential arroyo toad habitat should be surveyed to locate currently unknown

arroyo toad populations. Appropriate managementof newly foundarroyotoad

populationsandhabitatsshouldbeplannedandimplementedassoonas

possible after discovery. Arroyo toads and their habitats may be protected

throughoutright acquisitionby Federal,Stateor local agenciesorprivate,non-

governmentalorganizations,dedicationofconservationeasements,watershed

management plans, habitat conservation plans, and similar avenues. Such

planswill includegoals,objectives,specificactionsandmonitoring

requirements.

4) Research is needed to determine differences in the arroyo toad’s life history

traits and ecologic parameters in differentpartsof its range,to guide

management efforts and the development of conservation agreements and

plans, and to evaluate the impacts of human activities on arroyo toad

populations.Researchto determinethecriteriafor arroyotoadpresencein

drainages can provide information necessary to guide habitat enhancement and

restoration efforts.

5) Development of an outreach program will gamer support for the Service’s

recovery efforts and reduce negative human-related effects on arroyo toad

habitats and populations.

An important component of the recovery strategy for the arroyo toad is adaptive

management. Adaptive management can be defined as an iterative or feedback

approach to managing ecosystems, where the precise methods of achieving the

desired objectives are unknown or uncertain, with the goal of improving the

outcome (Holling 1978, Walters 1986). Under adaptive management, the
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possibility for changes to the original plan is understood. The basic framework of

adaptive management consists of six parts: 1) assessment of theavailable

information;2) establishmentofgoals,objectives,andcriteria; 3) determination

and implementation of tasks to achieve the objectives; 4) establishment of a

monitoring program; 5) evaluation of the results of the monitoring activities; and

6) changing the tasks as appropriate. Tasks that are not successful should be

modified or deleted. Only those tasks that are successful should be continuedand

incorporated into future plans.

This recovery plan is based on the best availableinformation. Therecovery

objectives (downlisting and delisting) are intended to be accomplished by the

implementation of specific recovery tasks, some of which will provide

information on which future management actions and recovery tasks will be

based. Although some site-specific tasks have been detailed below, it is

impossible at this time to determine appropriate actions for each known arroyo

toad population and potential site. Site-specific tasks will be determined on a

case-by-case basis through appropriate planning and consultation processes.

Monitoring of toad populations will allow determination of the most effective and

appropriate methods for protecting, stabilizing and rehabilitating arroyo toad

habitats and managing the populations. Monitoring in anadaptivemanagement

context focuses on early identification of undesirable trends and provides the

guidance, through contingency plans and a flexible managementapproach,to

determine the appropriate remedial action to reverse an undesirable situationor

trend. Review of the monitoring data will allow land managers to continue

appropriate activities or to make necessary changes in management direction.

Recovery Units

Arroyo toads survive in areas that are ecologically and geographically distinct

from one another, and the threats in those areas differ. To better address the

recovery needs of the arroyo toad in each of theses areas, we have established

three recovery units, identified as Northern, Southern, and Desert, that reflect the

ecological and geographic separations, and cover the known and historic range of

the species. Stabilizing and expanding the populations in these units will preserve

the species’ genetic diversity as well as the distinct ecological environments in

which the species is found. The recovery units are based on U.S. Geological
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Surveyhydrologicsubregionandaccountingunit boundariesasdelineatedon the

“Hydrologic Unit Map — 1978,StateofCalifornia(SouthHalf).” All unitsarein

Region18 (California),andarein subregions6 (CentralCaliforniaCoastal),7

(SouthernCaliforniaCoastal),9 (NorthernMojave-MonoLake),and 10 (Southern

Mojave-SaltonSea).

TheNorthernRecoveryUnit encompassesarroyotoadpopulationsandhabitatin

Monterey,SanLuis Obispo,SantaBarbara,andVenturaCounties,andon the

coastalslopesofLos AngelesCounty. All ofthearroyotoadlocationscurrently

receivingprotectionandmanagementareon Federallands. Thereare

unconfirmed reports of arroyo toads on a few private lands. The threats to arroyo

toads in the Northern Recovery Unit are of low to moderate intensity, and

management efforts have been successful in reducing some of the negative

impacts. Continued monitoringofthepopulationsandmodificationof

management efforts to increase protectionis warranted.

The Southern Recovery Unit encompassesarroyotoadpopulationsandhabitatin

the coastal drainages of Orange, San Bernardino, Riverside, and San Diego

Counties. Arroyo toads occur on Federal, State, County, City, water district, and

private lands in these counties. The threats are moderate to high, and will

continue to increase as the demands for suitable development sites continue. As

the human population grows, the negative effects from increased water needs and

recreational desires will put more pressure on the remaining habitats, even those

sitesreceivingsomeprotection.

The Desert Recovery Unit includes arroyo toad populations and habitat on

streams and rivers that drain the northern and eastern slopes of the San Gabriel,

San Bernardino, and peninsular mountain ranges in Los Angeles, San Bernardino,

Riverside, San Diego, and Imperial Counties. These streams flow into closed

desert basins, including the Antelope Valley, Mojave basin, and the Salton Sea

basin. Of the four known populations, two are believed to occur entirely on

Federal lands, one on both Federal and private lands, and one is believed to be

entirely on private lands. The threats are moderate and are primarily from

recreational activities, with some threat of development. Historically known
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populationsin what is nowAnza-BorregoStateParkmayhavebeenextirpated

due to groundwaterwithdrawal.
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Table 1. Recovery units for the arroyo toad.

NorthernRecoveryUnit
Subregion 6, Central California Coastal (all one accounting unit)

County River Basin’ Stream
Monterey Salinas San Antonio River
San Luis Obispo Salinas Upper Salinas River2Santa Barbara Santa Maria Sisquoc Rivei9

Upper Santa Ynez
Indian Creek
Mono Creek
AguaCaliente

Santa Ynez

Management
FortHunterLiggett
Private
Private and U.S.
Forest Service (USFS)
USFS,MontecitoWD
USFS
USFS
USFS

Subregion7: Southern California Coastal; accounting unit 1: Ventura-San Gabriel Coastal
County River Basin Stream Management

ventura Santa Clara Sespe Creek USFS
Piru Creek USFS, United Water

ConservationDistrict, Private
USFS
USFS,Castaic WD
USFS

Agua Blanca Creek
Castaic Creek
San Francisquito and

Bouquet Creeks4
Big Tujunga Creek
Mill Creek
Alder Creek
Arroyo Seco

SouthernRecoveryUnit
Subregion 7: Southern California Coastal; accounting unit 2: Santa Ana

County River Basin Stream
Orange Santa Ana Santiago Creek
Riverside Santa Ana San Jacinto River

Bautista Creek

USFS
USFS
USFS
USFS

Management
Private, USFS
Private, USFS
Private, USFS

Subregion 7: SouthernCalifornia Coastal; accounting unit 3: Laguna-San Diego Coastal
County River Basin

Orange Aliso-San Onofre

Santa Margarita

Stream
San Juan Creek
Bell Canyon
Trabuco Creek
San Mateo

Cristianitos Ck
Gabino Canyon
La Paz Canyon
Talega Canyon
San Onofre
San Juan Creek
San Mateo
Santa Margarita R.
Temecula Creek
Arroyo Seco Creek

Management
Private, County, USFS
Private, County
Private
Private, Camp Pendleton,
USFS
Private, Camp Pendleton
Private
Private
Private, Camp Pendleton
Camp Pendleton
USFS
USFS
Private, USFS
Private, USFS
Private, USFS

Los Angeles
(coastal)

Los Angeles

Riverside Aliso-San Onofre
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Santa Margarita

San Luis Rey-
Escondido

San Diego

Cottonwood -

Tijuana

Santa Margarita R
De Luz Creek
Roblar Creek
Sandia Creek
San Luis Rey River

Keys Creek
Pala Creek
Agua Caliente Creek
San Dieguito River
Santa Ysabel Creek
Guejito Creek
Temescal Creek
Santa Maria Creek
Witch Creek
San Diego River

Sweetwater River

viejas Creek

Peterson Creek
Otay River
Duizura Creek
Cottonwood Creek

Pine valley Creek
Potrero Creek
La Posta Creek

Camp Pendleton
Camp Pendleton
Camp Pendleton
Private
Private, Indian
Reservations, USFS
Private
Private, Indian Reservation
Private, water districts
Private, water districts, USFS
Private, USFS
Private
City of San Diego, USFS
Private
Private, USFS
Private, water districts,
USFS,Indian Reservations
Private, water districts,
California State Parks, USFS
Private, USFS, Indian
Reservations
USFS
Private, water districts
Private, water districts
Private, water
districts, USFS
Private, USFS
Private, USFS
Private, USFS

DesertSlopeRecoveryUnit
Subregion 9: Northern Mojave-Mono Lake; accounting unit 2: Northern

County River Basin Stream
Los Angeles Little Rock Creek
San Bernardino Little HorsethiefCreek

Deep Creek
Mojave River

Antelope-Fremont
Mojave River

Mojave, in part
Management
Private, USFS
Private, USFS
Private, USFS
victor valley Water District,
Army Corps

Subregion10: Southern Mojave-Salton Sea; accounting unit 2: Salton Sea,in part
County River Basin Stream Management

Riverside Salton Sea Whitewater River Private
San Diego San Felipe Creek California State Parks

vallecitos Creek California State Parks
Imperial Pinto Wash Bureau of Land Management

‘Basin names correspond to U.S. Geological Survey cataloguing units.

2 Possible rediscovered or reestablished population on the upper Salinas River.

Potential habitat also exists along the Huasna Riverand Alamo Creek - private
Potential habitat exists on these creeks

San Diego
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II. RECOVERY

Objectives

Thisrecoveryplandefinestwo objectives:first, to recoverthearroyotoad

sufficiently to warrant reclassification to threatened status; and second, to recover

the species sufficiently to warrant delisting.

RecoveryCriteria

Downlistmnn:Thearroyotoadwill beconsideredfor reclassificationfrom

endangeredto threatenedstatusin eachrecoveryunit whenmanagementplans

havebeenapprovedandimplementedon federallymanagedlandsto providefor

securing the genetic and phenotypic variation of the arroyo toad in each recovery

unit by conserving, maintaining, and restoring the riparian and upland habitats

used by arroyo toads for breeding, foraging, and wintering habitat. For each

recovery unit, the minimum number of self-sustaining metapopulations or

populationsto bemanaged,andthetargetedriver basins,areasfollows:

Northern RecoveryUnit (7 populationsor metapopulations):

Fort HunterLiggett Army ReserveTrainingCenter

1 population:SanAntonio River

LosPadresNationalForest

4 populationsormetapopulations:SisquocRiverpopulation,

Upper Santa Ynez River basin metapopulation (including Indian

and MonoCreeks), Sespe Creek population, upper and lower Piru

Creek populations

Angeles National Forest

2 populations or metapopulations: Castaic Creek population, Los

Angeles River basin metapopulation (including Upper Big

Tujunga, Mill, and Alder Creeks)

SouthernRecoveryUnit (10 populations or metapopulations):

Marine Corps Base CampJoseph H. Pendleton

2 metapopulations: San Mateo and San Onofre Creeks, Santa

Margarita River
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ClevelandNationalForest

8 populations or metapopulations: San Juan Creek basin, San

Mateo Creek basin, Upper Santa Margarita River basin, San Luis

Rey River basin, San Dieguito River basin, San Diego River basin,

Sweetwater River basin, Tijuana River-CottonwoodCreekbasin

DesertRecoveryUnit (3 populationsormetapopulations)

AngelesNationalForest

1 population:Little RockCreek

SanBernardinoNationalForest

1 metapopulation: Mojave River basin (including West Fork of the

Mojave River, Little Horsethief Canyon, and Deep Creek)

Bureau of Land Management

1 population: Pinto Washbasin, in the Jacumba (In-Ko-Pah

Mountains) Wilderness Study Area.

Self-sustaining metapopulations or populations are those documented as having

successful recruitment (i.e., inclusion of newly matured individuals into the

breedingpopulation)equalto 20 percent or more of the average number of

breeding adults in 7 of 10 years of average to above average rainfall amounts with

normal rainfall patterns. Such recruitment would be documented by statistically

valid trend data indicating stable or increasing populations. In addition, self-

sustaining populations require no direct human assistance (such as captive

breeding or rearing, or translocation of toads between sites). This does not

include activities such as patrolling or closing of roads, campgroundsor

recreational areas, or maintaining stream crossings or fencing.

Delistmnn criteria: The arroyo toad will be considered for delisting when the

genetic and phenotypicvariationof thearroyotoadthroughoutits rangein

California is secured by maintaining 15 additional self-sustaining populations of

arroyo toads in coastal plain, coastal slope, desert slope, and desert river basins,

including known populationsoutsideof Federaljurisdiction. For eachrecovery

unit, the minimum population numbers and targeted river basins are as follows:
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Northern RecoveryUnit
Thereis potentialfor finding previouslyunknownpopulationsor of

reestablishingpopulationson rehabilitatedhabitatin theupperSalinasRiver,

tributaries to the Santa Maria and Sisquoc Rivers, and tributaries to the upper

Santa Clara River such as San Francisquito and Bouquet Creeks. At least one

additional population should be protected in the northern recovery unit before

delisting the arroyo toad.

SouthernRecoveryUnit
It is essential that at least one existing population on non-Federal lands in each

of the following systems (for a minimum of eightprotectedpopulations)is

protected and managed in order to delist the arroyo toad: 1) San Juan Creek,

2) Santa Margarita River, 3) San Luis Rey River, 4) San Dieguito River/Santa

Ysabel Creek, 5) San Diego River, 6) Sweetwater River, 7) Otay

River/Dulzura Creek, and 8) Tijuana River-Cottonwood Creek basins.

Additionalpopulations,particularlyany foundin theSantaAna/SanJacinto

River basin,shouldbe protectedasappropriate.Theremayalso be

opportunitiesfor reestablishingpopulations,or offindingpreviouslyunknown

sites.

DesertRecoveryUnit

Protectionof thetwo knownpopulationson privateandothernon-Federal

lands in the Mojave River and Whitewater River basins is essential for

delisting the arroyo toad. Historically, populations were found in the San

Felipe Creek and Vallecitos Creek basins in what is now Anza-Borrego State

Park. These drainages, as well as Coyote Creek and other potential desert

slope sites should be surveyed and protected as appropriate.

Conserving 15 additionalpopulations,distributedsothat eachoftheabove

drainages has at least one population, should conserve the full range of genetic

and phenotypic variation now found within the species. If populations are

rediscovered in historically-occupied drainages, or if new populations are found

through survey efforts, those should receive high priority for securing and

managing sufficient habitat to maintain viable populations of arroyo toads.
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RecoveryTask Narrative

Task 1 Secure Populations

.

Populations should be secured by protecting, maintaining, restoring, and

enhancing breeding and upland habitats by conductingthefollowing:

Task 1.1 Develop and implement management plans

.

The objective of the management plans should be to minimize or

eliminate impacts to arroyo toads and their habitats on Federal

lands (including Forest Service, Military Reservation, and Bureau

of Land Management lands) and to reduce conflicts between the

needs of the species and the activitiesoftheagencies.

Management plans may include, but are not limited to, tasks that:

Task 1.1 .1 Minimize or eliminate impacts to arroyo toads and

their breeding habitat near campgrounds to prevent

the killing or injury of all life stages of arroyo toads.

Actions may include posting of informational signs,

fencingof essentialareas,seasonallyclosingor

restricting use of campgrounds, closing or

relocating campgrounds, as appropriate.

Task 1.1.2 Seasonally close roads and trails in or near, or

otherwise limit access to, arroyo toad breeding

habitats during the spring and summer to prevent

the killing of subadult and adult toads on roads and

trails. Such restrictions or closures could apply to

regular and off-highway vehicle, bicycle, horse, and

foot traffic.

Task 1.1.3 Control mining and prospecting activities in

drainages with arroyo toad populations to prevent

habitat degradation, death of and injury to toads.

Task 1.1.4 Restrict fishing and other recreational activities in

arroyo toad breeding habitats when arroyo toads are

present in the stream channel and on the sand and

gravel bars (late spring and summer). State and

Federal agencies will work together to establish

appropriateguidelinesfor closuresorrestrictionsin
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specific areas. Minimizing fishing and other

activities will help eliminatetramplingofeggs,

larvae,andjuveniletoadsin riparianareaswhen

they are most vulnerable to such activities.

Task 1.1.5 Monitor and remove exotic vegetation (iceplant,

tamarisk, and giant reed) in affected drainages.

Determine if the removal benefits arroyo toad

populations.

Task 1.1.6 Replace inadequate stream crossings on roads

within arroyo toad habitats with appropriate

crossings(Seetask4.4).

Task 1.1.7 Minimize impactsfrom livestockgrazingin arroyo

toad habitats. This will prevent the trampling of

toads and degradation of their habitat. Where plans

already exist, monitor the arroyo toad populations

and the results of the management actions and

maintain or alter those actions as appropriate.

Task 1.1.7.1 Develop and implement a livestock

management plan on the Los Padres

National Forest.

Task 1.1.7.2 Develop and implement a livestock

management plan on the San Bernardino

National Forest.

Task 1.1.7.3 Develop and implement a livestock

management plan on the Cleveland National

Forest.

Task 1.1.7.4 Develop and implement a livestock

management plan on Fort Hunter Liggett.

Task 1.1.7.5 Develop and implement a livestock

management plan on CampPendleton.

Task 1.1.8 Identify breeding sites (e.g., stock ponds, reservoirs,

etc.) of introduced fishes and aquatic predators such

as bullfrogs in or near arroyo toad habitat.

Eliminate or minimize the production of introduced

species at those sites by appropriate management
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actions. Prevent further introductions of nonnative

aquatic animals into arroyo toad habitats. Work

with mosquito abatement districts to prevent the

introduction of mosquitofish and African clawed

frogs into arroyo toad habitats.

Task 1.2 Coordinate the activitiesof law enforcementagencies

.

Work with the Border Patrol and other law enforcement

agencies to reduce negative effects to arroyo toad populations.

Specific problems include driving in creeks, building roads on

stream terraces, building fences, and using spotlights and

floodlights in the drainages during the arroyo toad active

season(s).

Task 1.3 Manage dams, water releases, and diversions

.

In drainagesthathavearroyotoadpopulations,managestream

flows downstreamfrom damsanddiversionsconsistentwith

arroyotoadreproductionandsurvivalandto themaintenanceof

arroyo toad habitat. Appropriate stream flows will be determined

based on reviews of historic rainfall records and hydrologic data.

Such efforts will require cooperation among appropriate Federal,

State, and local agencies. Monitor the arroyo toad populations and

the results of the management actions and maintain or alter those

actions as appropriate.

Task 1.3.1 Determine and maintain a compatible pattern of

stream flow downstream from Jameson Lake and

associated water diversions.

Task 1.3.2 Determine and maintain a compatible pattern of

stream flow downstream from Pyramid Lake.

Task 1.3.3 Determine and maintain a compatible pattern of

stream flow downstream from Castaic Lake.

Task 1.3.4 Determine and maintain a compatible pattern of

stream flow downstream from Lake Henshaw.

Task 1.3.5 Determine and maintain a compatible pattern of

stream flow downstream from Lake Sutherland.

Task 1.3.6 Determine and maintain a compatible pattern of

stream flow downstream from Lake Cuyamaca.

80



Task 1.3.7 Determine and maintain a compatible pattern of

stream flow downstream from El Capitan Reservoir.

Task 1.3.8 Determine and maintain a compatible pattern of

stream flow downstream from Loveland Reservoir.

Task 1.3.9 Determine and maintain a compatible pattern of

stream flow downstream from Barrett Lake.

Task 1.3.10 Determine and maintain a compatiblepatternof

stream flow downstream from Morena Reservoir.

Task 1.4 Reduce adverse effects to arroyo toads and their habitat

.

With the assistance of non-Federal land management agencies

(including State, county, and local agencies and governments,

water management districts, non-profit organizations, land

conservancies, and private landowners) reduce adverse effects to

arroyo toads and their habitat by establishingenvironmentalor

conservation easements or conservation agreements; by developing

multi-species conservation plans, habitat conservation plans, and

land and watershed managementplans;andby acquiring land.

Such agreements and plans may include, but are not limited to,

actions such as those detailed in Task I . I and its subtasks

(modifying recreationaluse,controllingmining andprospecting,

controlling exotic species,establishingappropriatetime framesfor
road maintenance and flood control activities, developing

appropriatewatermanagementplans,andminimizing impacts

from livestockgrazing).

Task2 Monitor theStatusof ArroyoToadBreedingPopulations

.

Populations must be monitored to determine if recovery actions are

achieving desired results. If valid trend data indicate that the populations

are increasing, then management direction should continue. If the data

indicate that populations are stable, management direction and actions may

be altered slightly or continue. If populations are declining and the

declines are due to management activities, management actions should be

altered to halt the declines.Monitoringprogramsmayactasan “early
warning system” in the event of region- or range-wide population declines.

Task 2.1 Develop a comprehensive arroyo toad monitoring protocol

.
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Monitoringneedsto bedonein amannerto providesufficient

baseline information on the status of each adult population, and in

a consistent fashionthroughouttherangeof thespecies.

Task 2.2 Conduct monitoring of the adult populations at least every

other year for 12 years.

Task 2.3 Assess the results of population monitoring and management

actions and modify management direction as necessary.

Task 3 Identify andSecureAdditional PopulationsandSuitableHabitat

.

Surveys need to be conductedon manystreamsthroughouttherangeofthe

arroyo toad in California. Whenadditional populationsandunsecured

habitat are found, they maybe securedthroughavarietyofmechanisms,

including thoselisted in Task1.4.

Task3.1 Developan arrovotoadsurveyprotocol

.

A comprehensivesurveyprotocolcompletewith habitat

characteristicsanda field cardshowingall life stagesofthe species

shouldbedeveloped.Thiswill assistbiologistsin determiningif

thereis a likelihood for arroyotoadsto be foundin aprojectarea,

andif theydo existthere. Theprotocolshouldincludeguidanceon

conductingsurveysin amannerto reduceimpactsto arroyotoads

andtheirhabitat,andto othersensitivespecies.It shouldalso

includeguidanceon assessingthreatsto targetspeciesandthe

habitat.

Task3.2 Surveyareaswithin thepotentialrangeof thearroyotoad

.

Surveysfor suitablehabitatandthepresenceorabsenceofarroyo
toadsshouldbe conductedthroughoutthehistoric rangeof the

species,includingbut notnecessarilylimited to thespecific

drainagesidentifiedbelow.

Task3.2.1 UpperSalinasRiverbasin.

Task3.2.1.1 Main SalinasRiverupstreamfrom King

City.

Task3.2.1.2 SanAntonioRiver.

Task3.2.1.3 NacimientoRiver.

Task3.2.2 CuyamaRiveraboveTwitchell Reservoir.

Task3.2.2.1 Main CuyamaRiver
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Task3.3.2.2 HuasnaCreek

Task 3.2.3 Santa Ynez River basin.

Task 3.2.3.1 Cachuma Creek.

Task 3.2.3.2 Santa Cruz Creek.

Task 3.2.3.3 Horse Canyon.

Task 3.2.3.4 Redrock Canyon.

Task 3.2.4 Upper Santa Clara River basin.

Task 3.2.4.1 Elizabeth Creek

Task 3.2.4.2 SanFrancisquitoCanyondrainages.

Task 3.2.4.3 Bouquet Canyon drainages.

Task 3.2.4.4 Mint Canyon drainages.

Task 3.2.5 Upper Santa Ana/San Jacinto River basin.

Task 3.2.5.1 San Jacinto River upstream from Hemet.

Task 3.2.5.2 Bautista Creek.

Task 3.2.6 San Juan Creek basin.

Task 3.2.6.1 Arroyo Trabuco.

Task 3.2.6.2 Caftada Chiquita.

Task 3.2.6.3 Cai~ada Gobernadora.

Task 3.2.7 Santiago Creek Drainage.

Task 3.2.7.1 Fremont Canyon.

Task 3.2.7.2 Black Star Canyon.

Task 3.2.7.3 Baker Canyon.

Task 3.2.7.4 Silverado Canyon.

Task 3.2.8

Task 3.2.9

Task 3.2.10

Task 3.2.11

Task 3.2.12

Task 3.2.13

Task 3.2.14

Task 3.2.15

Task 3.2.16

Task 3.2.17

Task 3.2.18

TemeculaCreekaboveVail Lake,UpperSanta

Margarita River basin.

San Luis Rey River basin.

San Dieguito River/Santa Ysabel Creek basin.

San Diego River basin.

SweetwaterRiverbasin.

Otay River basin.

Cottonwood Creek drainage basin.

San Felipe Creek basin.

Borrego Springs and Coyote Creek area.

Vallecito Creek basin.

Pinto Washbasin.
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Task3.3 Identify andimplementnecessarymanaaementactions

.

Whennew populations or subpopulations and habitats are found as

a result of surveys or by other means, management actions

necessary for securing them should be implemented.Suchactions

may include but are not limited to modifying recreational use,

controlling mining and prospecting, controlling exotic species,

determining appropriate road maintenance and flood control

activities,developingappropriatewatermanagementplans,

minimizing impactsfrom livestockgrazing,andmonitoring.

Task4 ConductResearch

.

Researchshouldbeconductedto determineecologicalparameters

associatedwith arroyotoadpresenceandpopulationdynamicsthroughout

its rangein California. Researchto determinetheeffectsofhuman

activities on arroyotoadsandtheirhabitatwill helpguidemanagement

efforts anddeterminethebestmethodsfor reducingthreats.Suchresearch

also couldprovideinformationof interestto thoseaddressingtheproblems

of amphibiandeclinesworldwide. Incorporatenewinformation intoTasks

1 and2.

Task4.1 Determineandpuantifydifferences

.

Apparentdifferencesin the life history,ecology,andpopulation

dynamicsofthearroyotoadrelativeto latitudeandelevation,

includingoverwinteringhabitatuseandmortality factors,should

bequantifiedto assistin developingsite-specificmanagement

plans.

Task 4.2 Ouantify the ecological parameters

.

The biotic and abiotic factors associated with arroyo toad presence

within basins throughoutthespeciesrangein Californiashould be

determinedandcorrelatedwith arroyotoadpopulationdynamics.

Task4.3 Evaluatepotentialfor reestablishment

.

Evaluatecurrentlyunoccupiedhabitatwithin therangeofthe

arroyotoadfor potentialasreestablishmentsitesandmethodsfor

relocatingandestablishingarroyotoads. Severaldrainagesthat

historically had arroyo toads may be suitable for reestablishment.

Because adequate surveys for the species have begun only recently,
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it is possiblethatsomeunoccupiedstreamswithin thecurrent

rangeof thespecies,particularlythosein occupiedbasins,had

arroyo toads until recentlyand,with appropriatemanagement,may

support viable arroyo toad populations or subpopulations.

Task 4.4 Conduct research on exotic species

.

Task 4.4.1 Investigatetheinteractionsofexoticspecieswith

arroyo toads. Interactions can include, but are not

limited to, predation, competition, toxic effects, and

habitat alteration.

Task 4.4.2 Experiment to find effective methods of removing

exotic species from arroyo toad habitats.

Experimentally remove exotic aquatic species from

arroyo toad habitats and monitor the projects long

enough to determine the effects on both the exotic

species populations and the arroyo toad populations.

Task 4.5 Reduce roadkill of arrovo toads

.

Determine the best types of stream crossingsand roadbarriersfor

protecting arroyo toads.

Task 4.6 Determine if arrovo toads are movina between drainages

.

Movements of arroyo toads between drainages may play a role in

metapopulation dynamics and allow recolonizationof streamsfrom

which toads have been temporarilyextirpatedby naturalorhuman-

relatedcauses.

Task 4.7 Assessimoactsof differentarazingregimeson arroyotoads

.

Somegrazing regimes may not cause significantnegativeimpacts

to arroyo toads and their habitats.

Task 4.8 Assess impacts of recreational activitieson arrovotoads

.

Different recreationalactivitiesprobablyhavevarying levelsof

effectsonarroyotoadsandtheirhabitat. By understandingthe

magnitude of the risks posed by different activities and their

intensity and timing, better management guidelines can be

developed.
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Task 4.9 Assess the effects of fire on arroyo toads

.

Research may include, but is not limited to, the effects of fire on

vegetation patterns, arroyo toad reproduction and recruitment, the

suitability ofhabitatfor arroyotoads,etc.

Task4.10 Conductgeneticresearch

.

Collect tissuesamplesfrom knownandnewarroyotoad

populationsto determinegeneticdifferencesandsimilaritieswithin

andamongpopulations.Such analysescouldhelpdetermine

appropriatepopulationsor subpopulationsto usefor re-

establishmentstock.

Task5 DevelopInformationand Education Programs

.

Public and agency support is essential to recovery of the arroyo toad.

Information brochures should clearly explain the impacts to arroyo toads

from introduced aquatic and terrestrial species; off-highway vehicles,

fishing, camping, and other recreational uses of streambeds and riparian

zones; livestock grazing; collection; dam construction and flow regulation;

mining; and other activities. Brochuresshoulddetailactionsthat

minimize adverse impacts to arroyo toads and highlight successful

examples of mitigation and remediation.

Task 5.1 Develop educationalbrochures

.

Educationalbrochurescanbemadeavailableto agencieswith

regulational jurisdiction over arroyo toad habitat and to users of

lands on which arroyo toads occur. This outreach effort should

help reduce negative effects on arroyo toads.

Task 5.2 Provideeducationalprograms

.

Educational programs for visitors to National Forests, and State

and county parks where arroyo toads occur should include

information on the species’ biology and role in the ecosystem, the

threats to the species, and problems that amphibians are facing on a

larger scale.
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Part IV. Implementation Schedule

Theschedulethat follows is a summaryofactionsandestimatedcostsfor the

arroyotoad recoveryprogram. It is aguideto meetthe objectivesof therevised

recoveryplanaselaboratedin PartII, NarrativeSection. This scheduleindicates

taskpriorities, tasknumbers,taskdescriptions,durationof tasks,theresponsible

agencies,and,lastly, estimatedcosts. Theseactions,whenaccomplished,should

bringabouttherecoveryofthespeciesandprotectits habitat. It shouldbenoted

thattheestimatedmonetaryneedsfor sometasksremainto bedeterminedand,

therefore,PartIV reflectstheminimumestimatedfinancialrequirementsfor the

recoveryofthe species.

DefinitionsandAbbreviationsUsedin theImplementationSchedule

:

Priorities in columnoneofthefollowing implementationscheduleareassignedas

follows:

1 An actionthatmustbetakento preventextinctionorto preventthe

speciesfrom decliningirreversibly in theforeseeablefuture.

2 = An actionthatmustbe takento preventasignificantdeclinein species’

population,habitatquality, or someothersignificantnegative impact

shortof extinction.

3 = All otheractionsnecessaryto providefor full recoveryof thespecies.
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Key to Abbreviations:

BLM — BureauofLandManagement

BP — BorderPatrol

BRD — BiologicalResourcesDivision, U.S. GeologicalSurvey

CDFG — CaliforniaDepartmentofFishandGame

CDPR — CaliforniaDepartmentof ParksandRecreation

CDWR — CaliforniaDepartmentofWaterResources

CSD — City ofSanDiego

CWD — CastaicWaterDistrict

FERC — FederalEnergyRegulatoryCommission

FHLMR — FortHunterLiggett Military Reservation

FNWA — FalibrookNavalWeaponsAnnex

HWD — Helix WaterDistrict

MCBCP — MarineCorpsBaseCampPendleton

MWD — MontecitoWaterDistrict

SA — SweetwaterAuthority (awaterdistrict)

TBD — To Be Determined

USFS — U.S.ForestService

USFWS — U.S. Fishand Wildlife Service

USMR — U.S. Military Reservations

VID — VistaIrrigation District

* Denotesleadagency.

Taskduration:Theestimatednumberofyearsto completethetask. For tasksthat

alreadyareunderimplementationandarelikely to continuefor theforeseeable

future,thedurationis listed as“ongoing.” Fortasksthatarenotyet implemented

but will continueinto theforeseeablefuture,thedurationis designatedas

“continuous.”
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ImplementationSchedulefor arroyosouthwesterntoadrecovery

Priority Task
~guumher Number

Task

Duration

Tnq~k De~erintion (Yrs~

Total Cost

Responsible Through

Party FYIOifI

Cost Estimates,thousandsof

dollars, by fiscalyear

1999 2000 2001 2002 2003

Need 1: Protect, maintain, and enhancebreeding and upland habitats.

2 1.1.1 Minimize or eliminateimpactsto arroyotoadsand Continuous

theirbreedinghabitatnearcampgroundsto
preventthekilling or injury of all life stagesof
arroyotoads.

USFS 120 10 10 10 10 10 10

2 1.1.2 Annually closeroadsin orneararroyotoad
breedinghabitatduring thespringandsummerto
preventthe killing of subadultand adulttoadson

roads.

2 1.1.3 Controlmining andprospectingactivitiesin
drainageswith arroyotoadpopulationsto prevent

habitatdegradation,deathof andinjury to toads.

2 1.1.4 Restrict fishingactivitiesin arroyotoadbreeding
habitatswhenarroyotoadsarepresentin the

streamchannelon thesandand gravelbars.

2 1.1.5 Monitor andremoveexoticvegetationwhere
found. Determineif theremovalbenefitsarroyo

toads.

Continuous USFS*,
water

districts

Ongoing CDFG*,
USFS

Continuous CDFG*,
USFS

Continuous USFS*,

CDFG,
FNWA,
MCBCP

120 10 10 10 10 10 10

120 10 10 10 10 10 10

12 1 1 1 1 1 1

TBD TBD TBD TBD TBD TBD

Annual Cost

Estimates

2004—2010
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Priority Task

Nuuni her Niumher T2~k Deqrrintunn

Task Total Cost
Duration Responsible Through

(Yrs) Party FY 2010 1999

Cost Estimates,thousandsof

dollars, by fiscal year
2000 2001 2002 2003

2 1.1.6 Replaceinadequatestreamcrossingson roads
within knownarroyotoadhabitatswith
appropriatecrossings.

TBD USFS* TBD TBD TBD TBD TBD TBD

USMR TBD TBD TBD TBD ThD TBD

2 1.1.7.1 Developandimplementa livestockmanagement
plan to minimize,as necessary,impactsto arroyo

toadson Los PadresNationalForest.

2 1.1.7.2 Developandimplementa livestockmanagement
plan to minimize,asnecessary,impactsto arroyo

toadson SanBernardinoNationalForest.

2 1.1.7.3 Developandimplementa livestockmanagement
plan to minimize,as necessary,impactsto arroyo

toadson ClevelandNational Forest.

2 1.1.7.4 Developandimplementa livestockmanagement
plan to minimize, asnecessary,impactsto arroyo

toadson FortHunterLiggett.

2 1.1.7.5 Developandimplementalivestock management
plan to minimize,asnecessary,impactsto arroyo
toadson CampPendleton.

Ongoing USFS

Ongoing USFS

Ongoing USFS

Ongoing USFS

Ongoing USFS

68 20 20 10 2 2 2

68 20 20 10 2 2 2

68 20 20 10 2 2 2

68 20 20 10 2 2 2

68 20 20 10 2 2 2

2 1.1.8 Identify and eliminatebreedingsitesof introduced
fishesand aquaticpredatorsneararroyotoad

habitat,andcontrol oreliminateexoticspecies.

5 CDFG* 260 50 50 50 20 20 10

Annual Cost
Estimates

2004 —2010

USFS 260 50 50 50 20 20 10



Priority Task
Number Number Tsr~k fle~.e~rintinn

Task Total Cost Cost Estimates,thousandsof Annual Cost

Duration Responsible Through dollars, by fiscal year Estimates
~Vr~ Party FYIOlO 1999 2000 2001 2002 2003 2004—2010

2 1.2 Coordinatewith the Serviceregardingthe

activitiesof lawenforcementagenciesto reduce
impactsto arroyotoads.

Continuous BP*

USEWS

12 1 1 1 1 1

12 1 1 1 1 1

2 1.3.1 Determineand maintaina compatiblepatternof Ongoing CDWR*,

streamflows downstreamfrom JamesonLake and MWD, USFS
12 1 1 1 1 1

associatedwaterdiversions.

2 1.3.2 Determineandmaintaina compatiblepatternof Ongoing CDWR*,
streamflows downstreamfrom PyramidLake. CWD, USFS,

12 1 1 1 1 1

CDFG

1.3.3 Determineandmaintaina compatiblepatternof Continuous CDWR*,
streamflows downstreamfrom CastaicLake. CWD, USFS,

12 1 1 1 1 1

CDFG

2 1.3.4 Determineandmaintaina compatiblepatternof Continuous CDWR*,
streamflows downstreamfrom LakeHenshaw. VID, CDFG,

USFS

2 1.3.5 Determineandmaintaina compatiblepatternof Continuous CDWR*,
streamflows downstreamfrom LakeSutherland. CSD,CDFG,

12 1 1 1 1 1

12 1 1 1 1 1

USFS

2 1.3.6 Determineand maintaina compatiblepatternof Continuous CDWR*,
streamflows downstreamfrom LakeCuyamaca. HWD,

CDFG, USFS

12 I 1 1 1 1

1

2
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Priority Task
Number Number Task fl..,~’..in*inn

Task Total Cost CostEstimates,thousandsof Annual Cost
Duration Responsible Through dollars, by fiscalyear Estimates

(Yrs) Party FY2O1O 1999 2000 2001 2002 2003 2004—2010

2 1.3.7 Determineand maintaina compatiblepatternof Continuous CDWR*,

streamflows downstreamfrom El Capitan CSD,CDFG,
Reservoir. USFS

2 1.3.8 Determineandmaintainacompatiblepatternof Continuous CDWR*, SA, 12

streamflows downstreamfrom Loveland CDFG,USFS

12 1 1 1 1 1

1 1 1 1 1

Reservoir.

2 1.3.9 Determineandmaintainacompatiblepatternof Continuous CDWR*,

streamflows downstreamfromBarrettLake. CSD,CDFG,
USFS

12 1 1 1 1 1

1.3.10 Determineandmaintainacompatiblepatternof Continuous CDWR*,

streamflows downstreamfromMorenaReservoir. CSD,CDFG,

12 1 1 1 1 1

USFS

2 1.4 Reduceadverseeffectsto arroyotoadhabitat
throughappropriatemeans,with theassistanceof
non-Federalpublic landownersandmanagers,

nonprofitorganizations,landconservancies,and
privatelandowners.

Continuous USFWS* TBD TBD TBD TBD TBD TBD

CDFG

2

1

1

1

Need 1 Subtotal Cost: 1376 243 243 193 93 93 73



Priority Task
~ Number T,a.k fleQerintinn
11UJ&flLFtI —.—— — —..—-

Task Total Cost Cost Estimates,thousands of Annual Cost

Duration Responsible Through dollars, by fiscalyear Estimates

(Yrs~ Party FY2O1O 1999 2000 2001 2002 2003 2004—2010

Need2: Monitor arroyo toad breeding populations.

2 2.1 Developacomprehensivearroyotoadmonitoring
protocol.

USFWS*

USFS

BRD

2 2 0 0 0

2 2 0 0 0

2 2 0 0 0

2 2.2 Conductbi-yearly monitoring of adult
populations.

Continuous CDFG*

USFS

120 10 10 10 10 10

600 50 50 50 50 50

2 2.3 Assesstheresultsof populationmonitoringand Continuous CDFG*
modify managementdirectionas necessary. USFS

Need2 SubtotalCost:

12 1 1 1 1 1 1

120 10 10 10 10 10 10

858 77 71 71 71 71 71

Need3: Identify and secureadditional populations and suitable habitat throughout the rangeof the arroyo toad.

2 3.1 Developacomprehensivearroyotoadsurvey
protocol.

2 3.2.1.1 Surveythe main SalinasRiver upstreamfrom
King City for suitablehabitatandthe

presence/absenceof arroyotoads.

2 3.2.1.2 SurveytheSanAntonioRiver for suitablehabitat
andthepresence/absenceof arroyotoads.

1 USFWS*, 5 5 0 0 0 0

USFS,CDFG

CDFG 2 2 0 0 0 0

I FI~lLMR* 20 20 0

CDFG 2 2 0

0

0

0 0

0 0

2 3.2.1.3 SurveytheNacimientoRiverfor suitablehabitat
andthepresence/absenceof arroyotoads.

FHLMR* 20 20 0

CDFG 2 2 0

0 0 0

0 0 0

0

0

0

10

50



Priority Task
NI...nhar Nluimh.r Task ~‘•—-JF~LIIUIIUU -

Task Total Cost CostEstimates,thousands of Annual Cost

Duration Responsible Through dollars, by fiscalyear Estimates

(Yrs~ Party FYZOlO 1999 2000 2001 2002 2003 2004—2010

2 3.2.2.1 Surveythemain CuyamaRiver aboveTwitchell
Reservoirfor suitablehabitatandthe
presence/absenceof arroyotoads.

1 CDFG*

USFS

2 2 0 0 0 0

20 20 0 0 0 0

2 3.2.2.2 SurveyHuasnaCreekaboveTwitchell Reservoir
for suitablehabitatandthepresence/absenceof
arroyotoads.

2 3.2.3.1 SurveyCachumaCreekfor suitablehabitatand
thepresence/absenceof arroyotoads.

2 3.2.3.2 SurveySantaCruzCreekfor suitablehabitatand
thepresence/absenceof arroyotoads.

2 3.2.3.3 SurveyHorseCanyonfor suitablehabitatandthe
presence/absenceof arroyotoads.

2 3.2.3.4 SurveyRedrockCanyonfor suitablehabitatand
thepresence/absenceof arroyotoads.

2 3.2.4.1 SurveyElizabethCreekupstreamfrom Castaic
Lakefor suitablehabitatandthepresence/absence
of arroyo toads.

2 3.2.4.2 SurveySanFrancisquitoCanyondrainagesfor
suitablehabitatandthepresence/absenceof
arroyotoads.

1

1

I

CDFG

USFS*

CDFG

USFS*

CDFG

USFS*

CDFG

USFS*

CDFG

USFS*

CDFG

USFS*

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

CDFG 2 2 0 0 0 0



Priority Task
Number Number Tn~k—.-— —.—- ——~—— A,tos.us.,iaQu

Task Total Cost Cost Estimates,thousandsof Annual Cost
Duration Responsible Through dollars, by fiscal year Estimates

(Yrs) Party FY2010 1999 2000 2001 2002 2003 2004—2flhI)

2 3.2.4.3 SurveyBouquetCanyondrainagesfor suitable
habitatandthepresence/absenceof anoyotoads.

I USFS*

CDFG

20 20 0

2 2 0

0 0 0

o o 0

2 3.2.4.4 SurveyMint Canyondrainagesfor suitablehabitat

andthepresence/absenceofarroyotoads.

2 3.2.5.1 SurveySanJacintoRiver upstreamfrom Hemet
for suitablehabitatandthepresence/absenceof
arroyotoads.

2 3.2.5.2 SurveyBautistaCreekforsuitablehabitatandthe
presence/absenceofarroyotoads.

2 3.2.6.1 SurveyArroyoTrabucofor suitablehabitatand
thepresence/absenceof arroyotoads.

2 3.2.6.2 SurveyCailadaChiquitafor suitablehabitatand

thepresence/absenceof arroyotoads.

2 3.2.6.3 SurveyCafiadaGobernadorafor suitablehabitat
andthepresence/absenceof arroyotoads.

2 3.2.7.1 SurveyFremontCanyonfor suitablehabitatand
thepresence/absenceof arroyotoads.

1

1

1

1

I

1

USFS*

CDFG

USFS*

CDFG

USFS*

CDFG

USFS*

CDFG

CDFG

CDFG

CDFG

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

2 3.2.7.2 SurveyBlack StarCanyonforsuitablehabitatand
thepresence/absenceof arroyotoads.

USFS*

CDFG

20 20 0

2 2 0

0 0 0

0 0 0



Priority Task
Nnmh.r Ni.mnh.r

Task
Duration

Task ~ (Yrs)

Total Cost Cost Estimates,thousandsof Annual Cost
Responsible Through dollars, by fiscalyear Estimates

Party FV2O1O 1999 2000 2001 2002 2003 2004—2010

2 3.2.7.3 SurveyBakerCanyonfor suitablehabitatandthe
presence/absenceof arroyotoads.

2 3.2.7.4 SurveySilveradoCanyonfor suitablehabitatand

the presence/absence of arroyo toads.

2 3.2.8 SurveyTemeculaCreekaboveVail Lake,Upper

Santa Margarita River basin for suitable habitat
andthepresence/absenceofarroyotoads.

2 3.2.9 SurveytheSanLuis ReyRiverbasinfor suitable

habitatandthepresence/absenceof arroyotoads.

2 3.2.10 SurveytheSanDieguito River basinfor suitable
habitatandthepresence/absenceof arroyotoads.

2 3.2.11 SurveytheSanDiegoRiver basinfor suitable
habitat and the presence/absence of arroyo toads.

2 3.2.12 SurveytheSweetwaterRiverbasinfor suitable
habitatandthepresence/absenceof arroyotoads.

2 3.2.13 SurveytheOtayRiver basinfor suitablehabitat
and the presence/absence of arroyo toads.

2 3.2.14 SurveytheCottonwoodCreekdrainagebasinfor

suitablehabitatandthepresence/absenceof
arroyotoads.

1

1

1

USFS*

CDFG

USFS*

CDFG

USFS*

CDFG

CDFG

USFS*

CDFG

CDFG

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

20 20 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

ongoing USFS*, SA, 20 20 0 0 0 0
CDFG 2 2 0 0 0 0

1

I

CDFG

USFS*

2 2 0 0 0 0

20 20 0 0 0 0

0
0

CDFG 2 2 0 0 0 0



Priority Task
Nuniher NJ..... L~..flM.I.ucI — ——-— —Tn~k fle~crintinn

Task Total Cost Cost Estimates,thousandsof Annual Cost
dollars, by fiscal year

Duration Responsible Through Estimates
JYrs) Party FY2OIO 1999 2000 2001 2002 2003 2004—2010

2 3.2.15 Survey the San Felipe Creekbasinfor suitable

habitatandthepresence/absenceof arroyotoads.

2 3.2.16 SurveyBorregoSpringsand CoyoteCreekarea

for suitable habitat and the presence/absence of

arroyo toads.

2 3.2.17 Surveythe VallecitoCreekbasinfor suitable

habitatandthe presence/absenceof arroyotoads.

2 3.2.18 SurveythePintoWashbasinfor suitablehabitat
andthepresence/absenceofarroyotoads

1

1

CDFG

CDPR*

CDFG

CDFG

BLM*

CDFG

2 2 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

2 2 0 0 0 0

3 3.3 Identify andimplementmanagementactions
necessaryfor securingadditional populationsof
arroyotoads.

2 USFWS*

CDFG

4 2 2 0 0 0

4 2 2 0 0 0

Need 3 Subtotal Cost:

Need 4: Conduct research to determine ecology and threats.

503 499 4 0 0 0 0

2 4.1 Determineandquantifydifferencesin the life
historyand ecologyof thearroyotoadrelativeto

latitudeand elevation.

3 CDFG*

BRD

25 10 10 5 0 0

25 10 10 5 0 0



Priority Task
Number ‘~~•—‘--~•

Task Total Cost Cost Estimates, thousandsof Annual Cost

Duration Responsible Through dollars,by riscal year Estimates

(Vr~ Party FY2O1O 1999 2000 2001 2002 2003 2004—2010

2 4.2 Quantify the ecologicalparameters,both abiotic
andbiotic, for arroyotoad presencewithin

drainages.

1 CDFG*

BRD

2 4.4.2 Experimentto find effectivemethodsof removing
exoticspeciesfrom arroyo toadhabitats.

3 USFS,CDFG 90

5 0 5 0 0 0

5 0 5 0 0 0

30 30 30 0 0

3 4.3 Evaluatethepotentialof habitatswithin the
historic rangefor reestablishment

5 BRD TBD TBD TBD TBD TBD TBD

3 4.4.1 Investigatethe interactionsofarroyotoadswith
exotic species.

3 4.5 Reduceroadkill of arroyotoadsby determining
thebesttypesstreamcrossingsandroadbarriers.

3 BRD,CDFG 30

USFS, CDFG 30

0 10 10 10 0

30 0 0 0 0

3 4.6 Determineif arroyotoadsaremovingbetween
drainages.

3 4.7 Assessimpactsof differentgrazingregimeson
arroyotoads.

3

5

CDFG

BRD

USFS

0 0

0 0

25 10 10 5

25 10 10 5

50 10 10 10 10 10

3 4.8 Assessimpactsof recreationalactivitiesontoads. 3 USFS,CDFG 30 10 10 10 0

3 4.9 Assessthe effectsof fire onarroyotoadhabitat
andpopulations.

S USFS,BRD 50 10 10 10 10 10

V• UIUU~fl Lfl aLl .u.iui. — - —. — —- - - -

0
t~)

0



Priority Task
Number Nuimh~.• Task Descrintion

Task Total Cost CostEstimates,thousands of Annual Cost
dollars, by fiscal year

Duration Responsible Through Estimates
(Yrsh Party FY2OhI) 1999 2000 2001 2002 2003 2004—201fl

3 4.10 Determinegeneticdifferencesand similarities
within andamongpopulationsby collectingand
evaluatingtissuesamples.

3 BRD*

CDFG

Need 4 Subtotal Cost:

27 15 10 2

27 15 10 2

Need 5: Developinformation and education programs.

3 5.1 Developeducationalbrochuresand makethem

availableto agencies.

— 3 5.2 Provideeducationalprogramsfor visitorsto

arroyotoadhabitats.

ongoing USFWS,

CDFG, USFS

ongoing USFS,CDPR 120

16 5 1 1 1 1

10 10 10 10 10

Need 5 Subtotal Cost:

0 0

0 0

444 160 140 94 30 20 0

10

TOTAL COST 3317 994 469 369 205 195 155



APPENDIX: Summaryoftheagencyandpublic commentson theDraft RecoveryPlanfor the

Arroyo SouthwesternToad

In August 1997,theServicereleasedapreliminarydraftrecoveryplanfor thearroyo

southwesterntoadto selectedpartiesfor reviewand comment.Thesereviewerswere invitedto

attenda workshopon September15, 1997. On October10, 1997,the Servicerequested

additionalcommentsfrom Federalagencies.On May 6, 1998,the ServicereleasedtheDraft

RecoveryPlanfor theArroyo Toadfor a 90-daycommentperiodthatendedonAugust4, 1998,

for Federalagencies,Stateandlocal governments,andmembersofthepublic (63 Federal

Register25062).

In responseto thereleasesof thepreliminaryanddraftplans, 14 letterswerereceived,each

containingvaryingnumbersofcomments.Verbalcommentswerenotedduringtheworkshop.

Federal,State,andlocaljurisdictionsthatrespondedorattendedtheworkshopincludedU.S. Fish

andWildlife Service,U.S. ForestService,U.S. DepartmentofDefense,CaliforniaDepartmentof

Fishand Game,MontecitoWater District, Helix WaterDistrict, andSweetwaterAuthority (a

waterdistrict). Copiesofthedraft recoveryplanweresentto morethan 130 interestedparties.

Of these,threeindividuals(PeterH. Bloom, SamuelS. Sweet,andErik W. A. Gergus),were

askedto peerreviewthe document;all threepeerreviewersresponded.Peerreviewerswere

selectedfor their familiarity with thetaxonomicgroup,ageographicarea,and/orjurisdictional

issues.

The number of parties responding, by affiliation:

Federalagencies 3

Stateagencies 1

Local governmentsor agencies 4

Environmental/conservationorganizations 1

Academia/professionals 5

Summary of Significant Commentsand ServiceResponses
TheServicereviewedall of thecommentsreceivedduringthe commentperiodsandthe

workshop. Commentsthatwereeditorialor technicalin nature,or wereupdatingtheinformation
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in thedraft recoveryplan,havebeenincorporatedinto theappropriatesectionsof therecovery

plan. Someletterssimply expresseda desireto work with theServicein effortsto conserve

populationsof arroyotoadson landsundertheagencies’jurisdictions. Somecommentsdealt

with mattersofopinion,which arenot relevantto therecoveryof thearroyotoad,anddid not

resultin changesto theplan. Severalcommentssuggestedshifts of emphasisorconcurredwith

partsof theplan. While thesereviewcommentswerehelpful, theygenerallydid not resultin

changesto therecoveryplan. TheServicedid notreceiveany commentsthatit considered

controversialorsignificantin thesenseofmakingadifferencein thefundamentalway that

recoveryofthe arroyotoadis beingapproached.

Comment: Onecommenteraskedwhatwould be theeffect ofachangein thearroyotoad’s

taxonomicstatusfrom asubspeciesto afull species.

Response: If acceptedby theherpetologicalcommunity,a proposedchangein thearroyo

toad’sstatusandaconsequentnamechange(from Bufomicroscaphus

ca/Wornicusto Bufocal~fornicus)would resultin achangein theRecovery

Priority numberfrom 9 to 8. Thismight resultin achangein how moniesare

allocatedthroughthesection6 process,whichallocatesfundsthroughState

agenciesto accomplishrecoverytasks.

Comment: During thepublic commentperiod,theU.S. Fishand Wildlife Serviceconducted

further internalreviewanddiscussionoftherecoveryplan. Manycommentsfrom

thosesessionshavebeenincorporatedinto thefinal recoveryplan. In particular,

thepossibility ofestablishingrecoveryunitswasbroached.

Response: After furtherdiscussionin the Service’sVenturaandCarlsbadFishandWildlife

Offices,we incorporatedrecoveryunitsaspartof therecoverystrategyforthe

arroyotoad. We feel thatanapproachincorporatingrecoveryunits will allow us

to betterevaluateandreducethethreatsto thearroyotoad,andto develop

recommendationsthatcanbe appliedonaregionalbasis.

Comment: Onecommenterstatedthat datasubmittedsince1994hasnotbeenused.

Response: TheServicerespectfullydisagrees.Theauthorsincorporatedthedatathat were
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madeavailableto them, including recentdatafrom anumberof agenciesand

individuals. Furtherinformationwassubmittedthroughthepublic comment

period. Whereappropriate,the informationwasincorporatedinto thefinal plan.

It is not necessaryfor theplanto incorporatedetailedinformationfrom every

sightingofarroyotoads.

Severalcommentersexpressedconcernsthat specificpotentialactions,suchas

airportexpansion,urbandevelopment,highwayprojects,or flood control

activities,werenot addressedin therecoveryplan. Onecommenterstatedthat

suchprojectsshouldbe prohibited.

Response: TheEndangeredSpeciesAct addressestheseconcernsthroughits section7

consultationprocess.If aproposedprojectis to be authorized,funded,orcarried

outby a Federalagencyandmayaffecta listed species,theFederalagencymust

consultwith theService.Thesection7 processis intendedto ensurethatFederal

actionsdo notjeopardizethecontinuedexistenceof listed speciesor adversely

modify theircritical habitat. During thatprocess,measuresto avoid,minimize,or

mitigatefor effectsto arroyotoadsandtheirhabitatshouldbe identifiedand

incorporatedinto theresultingbiological opinion. Theprojectmustbe carriedout

underthespecific termsandconditionsdetailedin thebiologicalopinion.

If aproposedprojectdoesnot involve aFederalagencybut mayresultin thetake

ofa listed animalspecies,theprojectproponentshouldapply for an incidental

takepermit,pursuantto section1O(a)(1)(B)of theAct. Whenan applicationis

madefor an incidentaltakepermitundersection1 0(a)(1 )(B), measuresto avoid,

minimize,or mitigatefor effectsto arroyotoadsandtheirhabitatwill be identified

andincorporatedintoahabitatconservationplan. If theplanandtheapplication

for thepermitmeetthe issuancecriteria,a permitcanbe issued. Beforean

incidentaltakepermit undersection10(a)(1)(B)oftheAct canbe issued,the

Servicemustensurethatissuanceof thepermitis not likely to jeopardizethe

continuedexistenceof listed speciesor adverselymodify critical habitatand

determinethattheeffectsofany incidentaltakeare minimizedandmitigatedto

themaximumextentpracticable.

Comment:
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RecoveryplansproviderecommendationsthatguidetheServiceand othersin

recoveringlisted species.Recoveryplansarenot landuseplansandcannot

restrictactivities proposedby otheragenciesorthepublic. The Servicecannot

identify everypotentialactionthatmay occurwithin aspecies’range,norcanthe

Serviceidentify everysitewherethoseactionsmightbeproposed.Proposed

actionswill be evaluatedundertheproceduresestablishedby sections7 and

I0(a)(1 )(B) oftheAct. Thereview,consultation,andpermittingprocessesarethe

avenuesby whichthoseactionsmaybe identifiedandevaluated,andany negative

effectsavoidedorminimized.

Comment: Onecomrnenterstatedthatsomeactivitiesthat areintendedto improveconditions

for apopulationhavethepotentialfor ormaycauseashort termnegativeeffect

(e.g.,takeof oneor afew individuals). Thecommentersuggestedthatprojects

intendedto benefitthepopulationasawhole,wheretherewasa“likely to

adverselyaffect” determination,couldbe handledunderaprogrammatic

consultation.

Response: TheServiceagreesthat short-termnegativeeffectsto individualsmaybeoffset by

long-termpositiveeffects. Thesection7 processandresultingbiological opinions

aredesignedto takethispossibility into accountin renderingthedetermination

regardingjeopardyandtheaccompanyingincidentaltakestatement,if oneis

includedin thebiological opinion. TheServiceagreesthatsomeactionsdesigned

to benefita speciescanbedealtwith throughprogrammaticopinions,andthis

shouldbedonein appropriatecases.

Biological assessments,which arepreparedby orunderthe directionoftheaction

agency,areintendedto assisttheagencyin determiningif aprojectis likely to

adverselyaffect any individualsorpopulationsoflisted species.If theagency

finds thattheprojectis likely to adverselyaffect listed species,evenin theshort

term, thenformalconsultationmustbe initiated. Ourresultingbiological opinion

will determinewhethertheproposedactionis likely to jeopardizethecontinued

existenceofa species.In casesinvolving listed animal species,wewill often

providean incidentaltakestatement,whichprovidestheactionagency(and an

107



applicant,if appropriate)an exemptionfrom theprohibitionsagainsttakefor the

actionanalyzedin thebiological opinion.

Comment: Severalcommentersquestionedthebiological basisfor therecoverycriteria.

Most ofthosecommentshavebeendealtwith by expansionof thecriteriain the

plan. Onecommenter,in particular,questionedthenumberofpopulations

requiredto beprotectedfor downlisting.

Response: Therecoverycriteriaarebasedon ourreviewof theavailabledataanddiscussions

with speciesexpertsandotherprofessionals.We believethat it is reasonableto

tentativelyprescriberecoverycriteriathat wouldat leastdemonstratepopulation

stability andgoodhabitatmanagementoveraperiodof years,substantially

improvingthecurrentsituation. Weanticipatedevelopingbetterinformationon

thestatusand needsof arroyotoads,basedon thesurveys,research,and

monitoringprescribedin the plan. As this recoveryplanincorporatesanadaptive

managementapproachto recoveryofthearroyotoad,the informationwill be used

to modify therecoverytasksandcriteria,asappropriate.

Thenumberofpopulationswasdeterminedbasedonanexaminationofthe

distributionofthearroyotoadandsuitablehabitatthroughoutthe species’range.

Webelievethatprotectingthenumberof arroyotoadpopulationsandtheirhabitat

asidentifiedin therecoverycriteriawill allow thepreservationofthegeneticand

phenotypiccharacteristicsofthespeciesthroughouttherange,andthe

maintenanceofconnectivitybetweensubpopulationswhereapplicable. Thelatter

will ensurethatmetapopulationdynamicscanfunctionproperly; thatis, thatthere

will beadequategeneflow betweensmallsubpopulationsto preventdeleterious

foundereffectsfrom becomingestablished,that dispersingarroyotoadsfrom

expandingpopulationswill beableto moveinto nearbysuitablehabitats,andthat

thenaturalrecolonizationof habitatsfrom whicharroyotoadshavebeen

extirpatedby naturallyoccurringrandomeventswill takeplacewithin a

reasonabletime frame. Theactualdistributionofthoseprotectedpopulationsor

metapopulationsandhabitatswill be determinedbasedonhydrologicunitsand
watershedmanagementareas,connectivitybetweenandamonghabitatpatches,
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and existing reserves,asappropriate.

Comment: Severalcommentersexpressedconcernsoverthebudgetassetforth in the

ImplementationSchedule.

Response: Recoveryplansdo notcommit funds,but areusedto identify, wherepossible,the

costfor recoveryofthespeciesandin settingregionalandnationalfunding

priorities. Recoveryplanscanbe usedto justify recoveryappropriationsto

Congress.Thefundsnecessaryto attaintheobjectiveswill bemadeavailable

subjectto budgetaryandotherconstraintsaffectingthepartiesinvolved,aswell as

theneedto addressotherpriorities. Budgetestimatesarebasedon information

providedto us,andaremodifiedaccordingly.

Comment: Severalcommentersfelt that theemphasisandburdenof recoveryis on Federal

agenciesandignorestherole of non-Federalandprivatelandowners.Onestated

thebeliefthat full recoveryofthespeciesis notpossibleunlessnon-Federallands

aregivenpriority.

Response: TheServiceagreesthattheemphasisfor downlistingthearroyo toadto threatened

statusis on Federallands,butdisagreesthattherole ofnon-Federalandprivate

landownersis ignored. Section7 oftheAct statesthatall Federalagenciesshall

further thepurposesoftheAct by carryingoutprogramsfor theconservationof

endangeredandthreatenedspecies.Dueto theoccurrenceofsuitablehabitatand

arroyotoadpopulationson Federallandsthroughoutnearlytheentireknown

(currentandhistoric)rangeofthespecies,we feel thatsecuringthosehabitatsand

documentingstableor increasingpopulationson thoselandswill justify the

reclassificationto threatenedunderthe Act. Weconcurwith thebelief thatfull

recoveryof thetoadis notpossibleif only thosepopulationsonFederallandsare

protected,which is why additionalpopulationson State,county,local, land

conservancy,andprivatelandsareto be securedand shownto bestableor

increasingbeforethe arroyotoadwill be consideredfor delisting.
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Comment: Severalcommentersstatedthat site-specificplansneededto be presentedin the

recoveryplanor questionedthelackofsite-specificrecoverytasksonnon-Federal

lands.

Response: TheEndangeredSpeciesAct (section4(f)(1)(B)(i)) requirestheServiceto

incorporatein eachplan“a descriptionofsuchsite-specificmanagementactions

asmaybe necessaryto achievetheplan’sgoals.” TheServiceis alsoexpectedto

developrecoveryplansexpeditiouslyandto revisethemasnewinformation

becomesavailable. Thearroyotoadhasasufficiently broaddistributionthat,

while it is practicalfor theplanto describewhat sortsof measuresneedto be

takenlocally andto setgeographicallyspecificrecoverycriteria,theplancannot

anticipateactivitiesthatwill beplannedon specificsitesduring its lifetime. Site-

specific tasksfor non-Federallandswill bedeveloped,basedonthe guidance

presentedin therecoveryplan,duringtheplanningandpermittingprocesses

appropriatefor thosesitesandprojects.

Comment: Onecommenterexpressedconcernovermeasuresfoundinpreviouslyissued

habitatconservationplansdesignedto offset unavoidableimpactsto arroyo toads.

Thecommenterwasespeciallyconcernedaboutthepotentiallossof habitatfor

arroyotoads,andwith theoptionthattherelocationofarroyotoadpopulations
from proposedprojectsitescouldbeusedto offsetimpacts.

Response: Thebasicpurposeofarecoveryplanis to identify whatmeasuresneedto be taken

to recovera listed species.In additionto whathabitatconservationplansmay

contributetowardsrecovery,theyalsomayidentify furthermeasuresthat

contributeto theconservationofthespecieswhich Federalor Stateagenciesand

otherentitiescanimplement. Whenarecoveryplan is in placeprior to the

developmentofhabitatconservationplansandtheissuanceofincidental take

permitsundersection10 of theAct, thearchitectsof suchplansand permitscan

benefitfrom referencingrecoveryplansand developavoidance,minimization,and

mitigationmeasuresthat would further theconservationofthelisted species.

Unfortunately,arecoveryplanoften is notavailableduringthepreparationof

habitatconservationplans,theamountof informationis limited, andwe later find

thattherelativevalueof somemeasureschangesastheinformationregardingthe
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speciesbecomesmorecomplete.

Thedevelopmentofa recoveryplandoesnot includethetechnicalreviewof

incidentaltakepermits andtheirassociatedhabitatconservationplans. Although

suchplansmaybe identifiedandreferenced,therecoveryplanis not the

appropriateplatform for critical analysisofthosehabitatconservationplans. The

Servicewill usetheguidelinesandrecommendationsin thisrecoveryplanwhile

participatingin thedevelopmentoffuturehabitatconservationplans. Issuanceof

incidentaltakepermitsis subjectto the issuancecriteriaat 50 CFR17.22(b). The

Servicecannotdirectapplicantsto applyfor incidentaltakepermits;however,

properlyfunctioninghabitatconservationplansdevelopedin supportof incidental

takepermit applicationscouldplay amajorpositiverole in therecoveryof the

arroyotoad.

We do notdisputethattheremaybea lossof arroyotoadhabitatasaresultof

habitatconservationplanningefforts. However,areasof habitatconservedwithin

planboundariesshouldoffsethabitatlossesby allowing for activemanagement

andmonitoringof arroyotoadpopulations.Suchmanagementis intendedto

guardagainstthe continueddegradationofarroyotoadhabitatandlossof

conservedpopulations.

Comment: OnecommenternotedthattheOrangeCountyCentral/CoastalNatural
CommunityConservationPlanallows for the lossofsmallerarroyotoad

populations,reintroducedpopulations,orpopulationswhichhaveexpandeddueto

NaturalCommunityConservationPlanmanagement,but doesnot allow for loss

ofmajorarroyotoadpopulations.Thecommenterstatesthat no arroyotoad

populationshouldbe impacteduntil it canbe determinedwhat is a small” or

“major” population. Thecommenterfurtherstatesthatexpandingpopulations

shouldbe protectedno matterwhatthereasonis for theirexpansion,asthis is a
sign of recovery. Finally, thecommenterarguesthattherecoveryplanshould

acknowledgethatall small, reintroduced,orexpandingpopulationswithin the

NaturalCommunityConservationPlanwill beextirpatedandshouldnot be
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includedin therecoveryscheme.

Response: ThesecommentsarepredominantlycriticismsoftheNaturalCommunity

ConservationPlanratherthantherecoveryplan. Determinationofwhat

constitutesa“small” or “major” arroyotoadpopulationwill bemadebasedon the

bestavailableinformationatthetime thattakeof apopulationis proposedwithin
NaturalCommunityConservationPlanboundaries.In instanceson participating

landowner’spropertywheretakeofa “covered”arroyotoadpopulationis

proposed,mitigationby meansofrelocationshallberequiredto areaswithin the

ReserveSystemin amannerandlocationspecifiedby theService. Thus,while

theNaturalCommunityConservationPlanallowsfor thedisturbanceofsmall,

reintroducedorarroyotoadpopulationsexpandingasaresultofreserve

management,applicationofappropriaterelocationmethodologiesis intendedto

preventtheextirpationofsuchpopulations.

Comment: Onecommenterstatedthat consistencyin rulingsfrom the ServiceonFederaland

non-Federalprojectswill benecessaryfor therecoveryofthearroyotoad.

Response: We agreethatdeterminationsonFederaland non-Federalprojectsshouldbe

consistentwith theobjectiveof recovery.Therecoveryplanprovidesinformation

on particularthreatsthat occurin knownandpotentialarroyotoadhabitat. The

planoutlinestasksandgoalsthat, whenaccomplished,webelievewill resultin

therecoveryofthespecies.By reviewingthethreatsandthetasks,Service

biologistsshouldbe ableto developappropriatestrategiesfor specificwatersheds,

whichthencanbeappliedto all projectswithin thosewatersheds.

Comment: Onecommenterexpressedthe concernthattherecoveryplanmight “invalidate”

agreementspreviouslymadethroughformal consultation,but recognizedtheir

responsibilityto reassessthe impactsofactivitiesdiscussedin therecoveryplan

and updatetheirmanagementplansbasedon newinformation.

Response: Therecoveryplandoesnot invalidateagreementspreviouslymadethroughformal

consultationundersection7 oftheAct. Reinitiationofformal consultationis

coveredunder50 CFR402.16andin the“No Surprises”assurancespublishedin

63 FR 8859. Reinitiationis triggereda) if the incidentaltakein theoriginal
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biological opinion is exceeded,b) if newinformationleadsto theconclusionthat

theactionwill haveeffectspreviouslynotconsidered,c) if the identifiedactionis

modified in amannerthatcauseseffectsnotoriginally considered,d) or if a new

speciesis listed orif critical habitatis designatedthatmaybe affectedby the

identifiedaction. Recoveryplansin andofthemselvesdo not requirereinitiation

unlesstheinformationcontainedwithin themfulfills criteriab, above. Weconcur

regardingtheagency’sresponsibilities,andappreciatetheirrecognitionof them.

Comment: Onecommenterstatedthatsometasksin theImplementationSchedule,suchas

thedevelopmentof managementplansandagreements,havealreadybeen

completed.

Response: Althoughmanagementplansand agreementsmayhavebeendeveloped,their

implementationis anongoingprocess.Onceaplanhasbeendevelopedand

initiated,ongoingmonitoringoftheeffectsis necessary,andmaynecessitate

modificationoftheplan. As aresult,sometaskstruly cannotbeconsidered

completedaslong astheactivity is still occurringwithin thedrainageor in the

areaofinterest(suchason aNationalForest).Tasksthathavebegungenerally

areidentifiedas“ongoing” in the“TaskDuration” columnof theImplementation

Schedule.

Comment: Onecommenterstatedthatthefirst taskoftherecoveryplanshouldbeto

designatecritical habitat.

Response: We respectfullydisagree.Theevaluationoftheneedfor anddesignationof

critical habitatis accomplishedthroughthelisting processundersubsections

4(a)(3) and4(b)(2)oftheAct. Thedevelopmentandimplementationof a
recoveryplan is accomplishedundersection4(f) of theAct, andis aseparate

process.In addition,recoveryplansaredifferentfrom critical habitatin that they

arenot legallybinding documents.Thatis, thedesignationof critical habitat

imposesspecific legal requirementson Federalagenciesundersection7 ofthe

Act. In comparison,arecoveryplanprovidesguidance,thatif followed,can

achievethe objectivesof theplan(e.g.,downlistingofan endangeredspecies).

Furthermore,webelievethatrecoveryplansallow theServiceto protectidentified
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habitatmoresufficiently thanformally designatedcritical habitat. Through

recoveryplanning,appropriatehabitatareascanbe addressedandprotected

without creatingundueconcernamonglandownerswhoroutinely do not

understandthemeaningofcritical habitat.

Comment: Onecommenterstatedthat grazingis usedasamanagementtool forblacktoads

andimplied thatit maybe appropriatefor arroyotoads.

Response: Althougha specificgrazingregimemaybe appropriatefor blacktoads,it doesnot

follow thatthesameorsimilar regimeis automaticallyappropriatefor all toad

species.Therecoveryplandiscussestheknownadverseeffectsof grazingon

arroyotoadsandtheirhabitat,points outa situationwheretheremovalof grazing

within arroyotoadhabitatappearsto beassociatedwith the dramaticrecoveryof a

population,andincludesresearchon theeffectsof grazingon thespeciesasa

recoverytask. Therecoveryplandoesnotrequirethecompleteremovalof

grazingwithin knownarroyotoadhabitat,but it doesseekminimization(i.e.,

reductionto an insignificant level orelimination)of impactsfrom grazing. The

methodsby whichthat goalwill be accomplishedwill dependon thespecific sites

to bemanaged.

Comment: Onecommenterexpresseda concernthat alterationsin themanagementoftheir

resourceswould requirefull evaluationand considerationundertheNational

EnvironmentalPolicyAct andstatedthatrecoveryplansarerequiredto balance

thebenefitsoftheconservationmeasureswith theeconomiccost.

Response: Recoveryplansarebroadplanningdocumentsthatoutlinethetasksthatwill

contributeto therecoveryof aspeciesor groupofspecies.Therefore,theyare

categoricallyexcludedfrom analysisrequirementsundertheNational

EnvironmentalPolicyAct. Further, the“Guidelines for Planningand

CoordinatingRecoveryof EndangeredandThreatenedSpecies”(Service1990)do

not statethatbenefit-costanalysesareto be conductedin orderto finalize

recoveryplans. Recoveryactionsto becarriedout by Federalagenciesmaybe

subjectto NationalEnvironmentalPolicy Act analysisatthetimetheyare

“proposed”within theguidelinesoftheNationalEnvironmentalPolicy Act.
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Similarly, habitatconservationplansaresubjectto National EnvironmentalPolicy

Act review.

Comment: Thewaterdistrictsexpressedconcernsabouttheirability to comply with recovery

tasksthat guidethemto manageflows downstreamfrom damsin drainagesthat

havearroyotoadpopulationsin amannerconduciveto arroyotoadreproduction

andsurvivalandto themaintenanceofarroyotoadhabitat,and to maintain

appropriatestreamflow patterns.

Response: Watermanagementdistrictsandotherpublic agencieshaveresponsibilitiesunder

section9(a)(l) of theEndangeredSpeciesAct, whichmakeit unlawful for any

personsubjectto thejurisdictionof theUnitedStatesto engagein specific

activitieswith respectto endangeredspecies,including,butnot limited to, the

takeof any suchspecies.Federalandnon-Federalactionsthatmayaffector take

arroyotoadsandtheirhabitatwill bereviewedby theServiceunderthesection7

andsection10 processes,asdiscussedpreviously. Thesection10 (habitat

conservationplan)processin particularrecognizeseconomicfactorsandprovides

permitapplicantswith long-termassurancesthattheiractivitieswill be in

compliancewith EndangeredSpeciesAct requirements.

Appropriatestreamflows will bedeterminedthroughsection7 and/orsection10

processes,basedon reviewsofhistoric rainfall recordsandhydrologicdata. Such

efforts will requirecooperationamongappropriateFederal,State,andlocal

agenciessuchthattheguidelinesandplansdevelopedwill allowforthe

conservationofarroyotoads,otherlisted species,candidatespecies,andspecies

ofconcern,while still meetingsafetyguidelinesandregulations,andtheneedsof

thecustomers.

Recoveryplansareguidancedocuments,andset forth whattheServicebelievesto

be theactionsandmanagementdirectionsnecessaryto downlistanddelist

species.Many recoverytasksareintendedto provideguidancein the

developmentof appropriatemanagementplansthatwill conserveandrecover

species,includinghabitatconservationplans.
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Comment: Onecommenternotedthatno researcheffortsweredirectedtowardarroyotoad

populationsin Mexico.

Response: We agreethattherecoveryplandoesnot identify specificresearcheffortsdirected

towardarroyotoadpopulationsin Mexico. Theplanaddressesrecoveryactions,

includingresearchthatwill allowusto securearroyotoadpopulationsandhabitat,

andreducethreatsto thespeciesin theUnited States.

Comment: Onecommenterurgedthatweadopta landscapeperspectivefor describingthe

threatsandtheconservationneedsofthearroyotoad,andthatwe shouldapply

recoveryactionsto all streamswithin thespecies’geographicrange,notjust those

knownto supportarroyotoads.

Response: Thedraft recoveryplandid discussthethreatsandrecoverystrategyin a

landscapeperspective.Forexample,the impactsofdamswerediscussedin terms

ofthedirect lossofhabitatfrom inundation,thedegradationofhabitatbelow the

damsdueto the retentionofsedimentsandalterationofwaterflow patterns,the

introductionandfacilitationofthe spreadofexotic species,andasbarriersto the

movementoftoads. Otherthreatswerediscussedin asimilarmanner.

Therecoverystrategyclearlystatedthatthefocus is to providesufficientproperly

functioningaquatic,riparian,anduplandhabitatsfor arroyotoadpopulations. It

alsostatedthatecosystem-basedconservationplansneedto be developedto

properlymanagearroyotoadrecovery.

Wedo not believethattheapplicationof recoverytasksto all streamswithin the

rangeof thearroyotoadis necessaryto achieverecoveryofthespeciesto a point

atwhich it no longerneedsprotectionundertheAct. TheCaliforniaDepartment

ofForestryhaspreparedmapsofsmall-areawatershedsandhydrologicplanning

unitswhich can,in manycases,be usedasabasisfor determiningappropriate

areasfor specificrecoverytasks. Thearroyotoadis foundin six ofCalifornia~s

ninehydrologicregions. In Region9, SouthCoast,alone,which includespartsof

Orange,Riverside,andSanDiegoCounties,thereareover 150hydrologic
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subareas,someofwhich covermorethanone stream.Manyofthestreamsnever

supportedarroyotoadhabitat,or arecurrentlyor potentiallyincapableofdoingso

dueto human-relatedchanges.Oneof themain taskssuggestedin theplan is to

surveypotentialhabitatwithin therangeofthespecies,andto identify and

implementappropriaterecoveryactionsfor newly identifiedpopulations.

Comment: Onecommentersuggestedthat we focuson “restoringecologicalintegrity” asa

meansto eliminateexotic species.

Response: Webelievethatwhereverpossible,restorationoflocalecosystemsshouldbethe

goalof recoveryactions.Webelievethatremovalofexoticspeciesis onepartof

returningwatershedsto health,andthatit shouldbedonein concertwith other

actions,asappropriate.Dueto theextensivechangesaffectingmostdrainagesin

which arroyotoadsarefound,including damsandreservoirs,roads,and

urbanization,it is impossibleto restorefull “ecologicalintegrity” to manyofthe

watershedsin muchofthecurrentrangeof thespecies.

Althoughecosystemscanbemademorehospitablefor thereturnof native species

by undoingmodificationsandthroughbiological controlmeasures,it is generally

unrealisticto expectexotic speciesto be spontaneouslyreplacedby natives

without removalmeasures.

Comment: Onecommenterexpressedconcernsthatthe long turnaroundtimes for processing

1 O(a)(1 )(A) permit applicationscaninterferewith conductingnecessarysurvey,

siteverification,andmonitoringefforts.

Response: Werecognizethat delaysin processingpermitapplicationscaninterferewith

expedientcompletionof tasks. Permitapplicationsareprocessedasquickly as

possiblegivenestablishedprioritiesandworkloads.TheServiceis seekingways

to streamlineandexpeditethepermitprocess.

Comment: Two commentersexpressedconcernthatthe CaliforniaDepartmentofFishand

Gameissuespermits for suctiondredgemining withoutconsultingwith theU.S.

ForestServiceandtheFishandWildlife Serviceregardingendangered,
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threatened,and sensitivespeciesissues.

Response: TheService,theForestService,andCaliforniaDepartmentofFishandGameare

currentlyinvolved in discussionsto resolvethis issue.

Comment: Onecommentersuggestedthateffortsto acquireadditionallandsin SloanCanyon

aspreserveareashouldbe identifiedasarecoverytask.

Response: Therecoveryplanincludesthepossibility of landacquisitionasanappropriate

recoverytask. As arroyotoadpopulationsandhabitatsareidentifiedandtheir

statusandthreatsevaluated,therole of individualpopulationsor subpopulations

and sitesin meetingtherecoverygoalswill be analyzed.Decisionsregarding

conservationmechanisms,includingacquisition,will be madeona case-by-case

basis,within the overall recoveryframework,asprioritiesandresourcesallow.

Comment: Onecommenterstatedthat“a morediversegroupofresearchers”shouldhave

beenconsulted,thatthereshouldbe aninstitutionalizedformatfor information

exchange,thatthetiming ofthedraftrecoveryplanreleasewasinopportune,and

thatthe draftwasnotwidely distributed.

Response: Werecognizethattherewill alwaysbeanarrayofopinionsregardinghow

recoveryplandevelopmentandimplementationshouldoccur. TheServicedoes

havenationalguidelinesfor thepreparationofrecoveryplans,andwehave

developedthisplan in accordancewith thoseguidelines. During thedevelopment

ofthedraft recoveryplan,wecontactedawide rangeofFederal,State,andprivate

sectorbiologistsfor input regardingthebiology,ecology,andmanagementofthe

arroyotoad. Thetiming ofthereleaseofrecoveryplansis dependentonseveral

factors,includingworkloadsandprioritiesatbothField Office andRegional

Office levels. Thepublic commentperiodforthedraft recoveryplanwaslonger

thanthe minimumreviewperiod(90versus60 days). During thatperiod,wesent

morethan 150 copiesoftheplanto Federal,State,andlocal agenciesandto

privateindividuals. We specificallyrequestedpeerreviewfrom additional

experts. Wecannotrequireany individual or agencyto commenton thedraft

recoveryplans,nor do wediscourageanyonefrom providingcomments.
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Wearegrateful to individualswho providednewbiological informationforthe final versionof

theplan.

Any interestedpartieswith outstandingconcernsareinvitedto contactus atthefollowing

address:

U.S. FishandWildlife Service

VenturaFishandWildlife Office

2493PortolaRoad,SuiteB

Ventura,California93003

telephone805/644-1766
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