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* * *

This recoveryplandelineatesreasonableactionsneededto recoverand/orprotect

thethreatenedCheatMountainSalamander.Theplan doesnot necessarily

representtheviews or official positionof any particularindividualsor agencies

involved in plan formulation,otherthan theU.S. FishandWildlife Service. The

proposalsin thisplan aresubjectto modificationasdictatedby new findings,

changesin speciesstatus,andthe completionof recoverytasks. Objectiveswill be

attainedandfundsexpendedcontingentuponappropriations,priorities, andother

budgetaryconstraints.

Literature citationsshouldreadas follows:

U.S. Fish andWildlife Service. 1991. CheatMountainSalamanderRecovery
Plan. Newton Corner,Massachusetts.35 pp.

Additional copiesmaybe purchasedfrom:

Fish andWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland 20814
301-492-6403
or
1-800-582-3421

Feesvary accordingto numberof pages.



EXECUTIVE SUMMARY
CheatMountainSalamanderRecoveryPlan

CurrentSpeciesStatus: The CheatMountainsalamanderis currentlyknown to exist at 68 sites
within an approximately700 square-mileareain WestVirginia. Most of thesepopulationsaresmall,
with less thanten salamandersobserved.Although historicallevelsarenot known, it is likely that
the currentpopulationrepresentsoniy a smallportionof thespecies’formerdistributionand
population levels. Plethodonnettingi was listedas a threatenedspecieson September28, 1989.

HabitatRequirementsandLimitiur Factors: This small woodlandsalamanderis foundin red spruce
andmixed deciduousforestsabove2,980feet in microhabitatsthathave relativelyhighhumidity,
moist soils,andcool temperatures.The CheatMountainsalamander’sdeclineis attributedprimarily
to extensiveloss of andchangesto its habitatfrom colonial daysto the present. Extantpopulations
of thespeciesarethreatenedby removal of the forest canopyandwildfires, as well as by roadsand
possiblytrails which removeforestfloor litter, thus affecting the salamander’sterritory.

RecoveryObjective: To removethe CheatMountainsalamanderfrom the list of Federally
endangeredandthreatenedspecies.

RecoveryCriteria: The speciescan bedelistedwhen: (a) monitoringof ten populationsover a
periodof tenyearsshowsthem to be stableor expanding,(b) 100populationsdistributedthroughout
its rangearein protectedownership,(c) sufficient life history informationexists to assure
appropriatemanagementas needed,and(d) monitoringand managementprogramsare
implementedon a continuingbasis.

Actions Needed

:

1. Populationsearchesand monitoring
2. Delineationandprotectionof occupiedhabitat
3. Habitatcharacterization
4. Other ecologicalandlife historystudies
5. Long-termmonitoring andmanagement
6. Educationalandinformationalprogram

EstimatedCostsof Recovery($0O0’s’~

:

Need1 Need2 Need3 Need4 Need5 Need6

FYi 17 19 15 8 3 4

FY2 32 21 25 20 3 4

FY3 17 16 25 18 5

FY4-1O 60 64 20 10

TOTAL 126 120 85 46 21 8

Total EstimatedRecoveryCost: $406,000-- not including possibleland acquisitioncosts,which are
unknownat this time.

Date of Recovery: If recoverytasktimetablesaremet, delistingshouldbe possiblein 2002.
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PART I: INTRODUCTION

The CheatMountainsalamander(Plethodonnettingi Green)was listed asa

threatenedspeciesby theU.S. FishandWildlife Serviceon September28, 1989

(FederalRegister,Vol. 53, No. 188:37814-37818).

This smallwoodlandsalamanderwas first observedon White Top Mountainin

WestVirginia in 1935by M. GrahamNetting and LeonardLlewellyn (Brooks

1965). Dr. N. BayardGreen(1938) thendescribedthe speciesfrom specimens

takenat BartonKnob in RandolphCounty,WestVirginia. AlthoughHighton and

Grobman(1956) consideredthe CheatMountainsalamandera subspeciesof the

ravine salamander(P. richmondi), HightonandLarson(1979) subsequently

conductedelectrophoreticstudiesandassignedit full speciesstatus.

Description

Plethodonnettingi reachesa maximumlengthof 4.0 inches(Conant1975) andhas

17-19 costalgrooves(Highton 1971). Th’~ dorsal color is blackish,usuallywith

brassyor white flecks. Theventeris Tmly dark gray to black.

Similar Species:

Threesalamanderspeciesfound within its rangebearsomemorphological

resemblanceto the CheatMountainsalamander:theredbacksalamander(P.

cinereus),Wehrle’ssalamander(P. wehrlei), andthe mountaindusky salamander

(Desmognathusochrophaeus).Of these,only the redbacksalamanderand
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mountaindusky salamanderhavebeenfound to be associatedwith theCheat

Mountainsalamanderin all knownpopulations(Pauley1980).

While typical specimensof eachspeciesarefairly easyto distinguish,thereare

phaseandsizevariationsthatcan beconfusing,including the leadbackphaseof

the redbacksalamander,anddark phasesof themountainduskysalamanderand

small Wehrle’ssalamanders.The leadbackphaseof the redbacksalamandercan

be distinguishedfrom the CheatMountainsalamanderby a mottled(salt and

pepper)venterasopposedto thedark gray venterof thelatter species.The

mountainduskysalamanderhasa chunkierbody, larger hind legsrelative to the

front, a white line or spotbetweenthe eyesandangleof thejaws, and14 costal

grooves. JuvenileWehrle’ssalamandersdiffer from theCheatMountain

salamanderby thepresenceof small orangespotson the dorsum,white spots

alongtheir sides,anda whitish chin andthroat.

Speciesoutsidebut nearthe rangeof theCheatMountainsalamandersimilar in

appearanceinclude thevalley andridge salamander(P. hoffinani) andthe ravine

salamander(P. richmondi). Both specieshavea longertail (i.e., longerthan the

body) thanP. nettingi andmorecostalgrooves(19-22).

PopulationStatusand Distribution

The currentknown rangeof theCheatMountainsalamanderis a696 m12 area

falling entirelywithin WestVirginia (Figure 1). The northernmostpopulationwas

discoveredin BlackwaterFalls StatePark(Tucker County) during 1989 field

surveys(Pauleyunpubi.data). Themost southernextantpopulationknown is a

small populationfoundwestof Bald Knob at the headwatersof OatsRunin

PocahontasCounty.
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Surveysconductedover the yearshaveresultedin expansionof theknown range

sinceBrooks (1948) originally describedit asan areaextendingfrom the

headwatersof CondonRunin RandolphCounty southto Thorny Flat in

PocahontasCounty. Highton(1971) found thatthe salamander’srangeextended

to thehigher elevationsof the AlleghenyFront in TuckerCounty,andPauley

(1981) describedtherangeasextendingeastof McGowanMountain(Randolph

County) to Dolly Sods (TuckerCounty), southto SpruceKnob (Pendletonand

PocahontasCounties),southwestto Thorny Flat (PocahontasCounty),andnorth

to BartonKnob (RandolphCounty). Prior to the 1989 surveys,apopulation

found on BackboneMountainjustnorth of BlackwaterCanyonin TuckerCounty

extendedtherangenorthwardby 3.9 miles (Pauley1987).

Despitethis apparentexpansion,the knownrangeprobablyrepresentsonly a

small portionof the historical distributionof the CheatMountainsalamander.

Vast acreagesof forestedsalamanderhabitathavebeencut andburnedsincethe

settlementof WestVirginia began,asdescribedin FactorsAffecting theCheat

Mountain Salamander.

During surveysconductedin 1980 and1989, two known historical populations

(Bald Knob andThornyFlat) were found to be extirpated;thesepopulationsmay

havebeendestroyedby timberingactivities. A third populationlocatedon

ShaversMountaineastof Yokum Runwas destroyedby the developmentof a

deepcoal mine in 1981 (Pauleyunpubl.data).

To date,surveyshavebeenconductedat 499 siteswithin the known rangeof the

CheatMountainsalamander.P. nettingi hasbeenfound in 68 sites(Table 1;

Pauleyunpubl. data),but otherpopulationsprobablyexist. Sixty (88.2%)of the

known populationsoccur on U.S. ForestServicelands (MonongahelaNational

Forest),three(4.4 %) occurwithin WestVirginia stateparks,andfive (7.3%)

4



Elevation and number of Plethodonnettingi sites.
Sites are listed from north to south.

Site Location

(Quadrangle)

BlackwaterFalls

Blackbird Knob

Parsons

Mozark
Mountain

Bowden

Harman

Laneville

Hopeville

Beverly East

Whitmer

Widell

Sinksof Gandy

SpruceKnob

SnyderKnob

Durbin

Cass

Site Location

(County)

Tucker

Tucker

Tucker

Tucker

Randolph

Randolph

Tucker/
Randolph
Pendleton

Randolph

Randolph

Randolph/
Pocahontas

Randolph

Pendleton

Randolph/
Pocahontas
Randolph

Pocahontas

ElevationRanges

(in Feet)

3,980 - 4,100

3,840 - 4,140

3,728

2,980 - 3,843

3,450 - 3,920

4,430

4,080 - 4,770

3,780 - 4,020

3,600 - 3,955

4,445

3,680 - 4,069

4,675

4,800 - 4,200

4,434 - 4,640

4,200 - 4,520

3,960 - 4,747

Numberof Sites

2

1

1

4

12

1

1

6

9

1

14

1

4

3

3

5

occuron private lands. Of the 60 populationsfound on U.S. ForestServicelands,

five arein WildernessAreas,14 arein areasdesignatedasManagement

Prescription6.2 (i.e., semiprimitive,nonmotorizedareasfor dispersedrecreation

with a low level of disturbance)in theMonongahelaNationalForestLand and

ResourceManagementPlan,andtwo arein NationalRecreationAreas(sincethe

Table 1.
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ForestPlanallows timber managementin NRAs, protectionis not necessarily

assuredby this areadesignation).

All of the 68 known populationsarerestrictedto elevationsabove3,500 feet in

thesouthernpart of its rangeand2,980 feet in thenorthernpart of its range.

Only five populations(at Dolly Sods,StuartKnob, GaudineerKnob, Cabin

Mountain,and SpruceKnob) havebeenstudiedin detail, including examination

of vertical andhorizontaldistributionpatterns.Populationsextendvertically 200

feet or lessin four of thesefive populations. The fifth population(SpruceKnob)

hasthegreatestvertical distribution(480feet) aswell asthe highestelevation

(4,800feet) of any population(Pauley1980). Studiesto determinehorizontal

distributionswere startedin 1989 at two sites (Dolly Sods andStuartKnob).

Preliminaryresultsshow thatthe populationat Dolly Sodsextendsmorethan

2,624 feet. TheStuartKnob populationis oneof six small populations,eachof

which hasa horizontaldistributionof 1,148 feetor less(Pauleyunpubl.data).

Detailedpopulationstudies,i.e., estimatesof thenumberof individualsper

population,arein progress. During initial surveys,Pauley(1980, 1985, and1989)

uncoveredfewerthan ten specimensin 51 of the 68 populations(75.0%).

Populationestimatestudiesof otherPlethodonspecieshaveshownthat numbers

of individualsrangefrom 571 to 5,535 perhectare(Burger 1935, Testand

Bingham1948, KleebergerandWerner1982, Klein 1960, Merchant1972, Werner

1975). Factorsthat may limit populationsizesof P. nettingi includeenvironmental

parameters,habitatalterations,andinterspecificcompetition.
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Habitat

Brooks (1948) describedthehabitatof the CheatMountainsalamanderasnearly

pure standsof red spruce,or forestsin which red spruceis apredominantspecies.

However,Clovis (1979) foundno correlationbetweenthepresenceof theCheat

Mountainsalamanderandthe occurrenceof particulartreespecies.Further,

Cause(1978) found no differencesin bryophytespeciesat siteswhereP. nettingi

occurredcomparedwith siteswhereit did not occur,andPauley(1980) observed

theCheatMountainsalamanderin mixed deciduousforest (predominantlyyellow

birch, red maple,andblack cherry)wherefew or no red spruceoccur.

Nevertheless,red sprucemayhavebeentheprevalentspeciesin theseareasprior

to lumberingactivitiesin the early 1900’s (Bartgis 1988).

Pauley(1980) found no significantdifferencein environmentalfactors (e.g., soil

moisture,soil temperature,air relativehumidity, air temperature,andinsolation)

betweenspruceandnon-sprucepopulationsof the CheatMountainsalamander.

He did, however,find thatthe CheatMountainsalamanderoccurredin

microhabitatsthat havehigher relativehumiditiesandlower temperaturesthan

microhabitatsof syinpatricspecies(P. cinereusandD. ochrophaeus).

Laboratorydehydrationandtemperaturetoleranceexperimentsdemonstratedthat

theCheatMountainsalamanderrequiresamore moist habitat,but cantolerate

warmertemperaturesthanmontane,sympatricspecies(Pauley1980). This

suggeststhatP. nettingi could surviveat lower elevations,but interactionswith D.

ochrophaeuspreventexpansionof its vertical distribution. Experimentsionducted

to determinethe importanceof soil chemistry,soil structure,soil types,andsoil

pH factorsin limiting the CheatMountainsalamander’srangeshowedno

significantdifferences(Pauley1980).
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Life History

Reproduction:

Little is known aboutthereproductivebiology of theCheatMountainsalamander.

Brooks (1948)observednestsfrom May 28 to August25 with four to 17 eggs.

Pauleyobserveda femalewith ten eggson July 23, 1976 anda femalewith eight

eggson June29, 1990. The eggsobservedon July 23 hatchedbetweenAugust21

and23, andthehatchlingsrangedfrom 1.7 to 1.8 cm. Pauleyalsoobserveda

femaletendingeight hatchlings(1.8 cm averagelength) on September24, 1976

(GreenandPauley1987).

The age at which P. nettingi becomessexuallymaturehas not beendetermined.

Its growth patternsareprobablysimilar to its sympatriccongenerP. cinereus.

Sayler (1966),in a study in Maryland,found thatP. cinereusmalesbecome

sexuallymatureat age threeandfemalesat agefour. While the life spanof P.

nettingihas not beenstudied,mostsmall Plethodonlive approximately20 years.

Sinceeggsareprobablylaid in alternateyears,femalescan potentiallyreareight

broods.

Food:

The diet of the CheatMountainsalamanderhasbeenstudiedby Pauley(1980).

He examined the digestive tract of 42 specimensand found the major food items

to be mites,springtails,beetles,flies, andants.

8



BehavioralStudies:

In a preliminarystudy, Pauley(unpubl.data) found thatP. netting] probablydid

not movemore thanonelinear meter. This is well within the homerangesfound

in studiesof otherPlethodonspecies;for example,KleebergerandWerner(1982)

found thehomerangeof P. cinereusto be from 12.97 m2 to 24.34 in2. Further

studies,including night observations,areneededto validatePauley’spreliminary

findings.

Preliminarybehaviorallaboratoryexperimentsby Pauleyand Pauley(1990)

showedthat the CheatMountainsalamanderdefendsits territory againstother

species.They found thatwhen a congener(redbacksalamander)was introduced

into its territory, the CheatMountainsalamanderwas the aggressor89% of the

time, but theredbacksalamanderwon 75.% of confrontationsbecauseit bit more

frequentlyandbit the headof the CheatMountainsalamander.Jaegeret al.

(1982) determinedthat salamandersthatbite theheadof a competitorare the

winners in confrontations. PauleyandPauleyconcludedthattheredback

salamanderis probablymoresuccessfulwhenin competitionfor resourcessuchas

spaceandfood.

Factors Affecting the Cheat Mountain Salamander

Most of the forestwithin the rangeof P. netting] has beencompletely cut at some

time during thelast 100years. Mielke et al. (1986) estimatethatwhen thefirst

Europeansettlersenteredwhat is now WestVirginia, therewere nearly 1.5

million acresof red spruce(Piceanibens),andthat sprucewas reducedto

approximately750,000acresby 1865 dueto naturalandhuman-causedfactors.

Hopkins (1899)statedthat redspruceacreagehadbeenreducedto 225,000acres
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acresby 1895, andClarkson(1964)statedthatvirtually all sprucehadbeencut

over by 1920. Todayit is estimatedthatthereare110,685acresleft (Mielke et al.

1986), representinga loss of approximately93% of the original acreage.

Wildfires duringthe earlypart of the20th centurywere probablydevastatingto

woodlandsalamandersincludingP. netting]. Clarkson(1964)statedthat in 1908

therewere wildfires in everycounty in the stateandmanyof theselastedfor

threemonths. He further statedthat wildfires in the spruceforestwere

particularlydamagingbecausedeephumuswas burnedto thebedrock.

Salamanderscould only survivesuchheatintensity if theycould find deep,cool

refugiabeneaththe ground. While it is speculative,theseeventscould have

extirpatedsomeP. netting] populations.

Habitatmodificationsthat removethe forestcanopyareprobablytheprimary

factors affectingthehabitatof the CheatMountainsalamander.Activities that

removethe forestcanopyincluderoad development,ski slopes,variousmethods

of timberharvesting,wildlife openings,utility rights-of-way,mining activities,

insectinfestationssuchasthe gypsymoth, andsomewildfires. SincePlethodon

netting] requiresmoist cool habitatsabove2,980 feet, any alterationof the habitat

that reducessoil moistureand/orrelative humiditymay have detrimentaleffects

on CheatMountainsalamanderpopulations.Removalof the forestcanopy

permitsa greaterpercentageof sunlight to reach the forest floor, resultingin an

increasein soil temperatureandadecreasein soil moisture.

Habitatalterationscould alsoact to divide populationsinto subpopulatklns,thus

preventingcompletegeneflow throughoriginal populations. For example,Pauley

(unpubl.data)found that roads,andprobablytrails, serveasbarriersthat prevent

territoriesof different individuals from overlapping,thusfragmentingpopulations

(genepools). While roadsaremoreobviously detrimental,limited datasuggest
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that heavily travelledtrails can result in removalof leavesandotherforestlitter,

leavingbare trail treads. Salamandersuseforest floor litter asforaging coverand

refugia(especiallyduring the day); removalof this litter can createabarrier to

theseactivitiesandrenderthemunsuitablefor territories. Such barrierscould

also interferewith reproduction,sincematingapparentlyoccurswhereterritories

overlap (Horne1988).

All 68 known populationshavebeendisturbedby habitatalterationsdueeither to

the activitiesdescribedaboveor to naturalevents. The MonongahelaNational

Forestrecognizesthethreatsto this salamanderandis contributingto its

protectionby assessingtheimpactsof managementactivitieson the salamander

andits habitatasdescribedin the Forest’sLand andResourceManagementPlan.

Smallerpopulationscould be more susceptibleto extirpationdueto natural

pressuressuchasperiodsof drought,naturalreductionof the canopyby storms,

andparticularlyby interspecificcompetition.

Hairston(1980) found thatnarrowpopulationoverlaps(lessthan400feet)

betweenPlethodonglutinosusandP. jordani resultedin keeninterspecific

competition,whereasbroadpopulationoverlaps(over400 feet) resultedin

reducedcompetition. In populationsstudiedfor verticaldistribution,populations

overlapsbetweenP. netting] andP. cinereuswere 300 feet or less andoverlaps

betweenP. netting] and D. ochrophaeuswere 320feet. ConsideringHairston’s

resultsandthe narrowverticaloverlapbetweentheCheatMountainsalamander

andthe redbackand mountaindusky salamanders,competitionamongthese

threespeciesis probablyvery keen. In addition,laboratorystudiesby Pauley

(1980)andPauleyandPauley(1990) demonstratedthatP. netting] is not askeen

a competitor for limited resourcesas P. cinereusandD. ochrophaeus.
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Pollution factors suchasacid precipitationmayalso affectthe survivalof the

CheatMountainsalamander.While it is not knownwhat thesoil pH tolerance

limits arefor theCheatMountainsalamander,WymanandHawksley-Lescault

(1987) found thatthe densityof a congener,the redbacksalamander,declined

when soil pH wasbelow 3.7. It would appearthatif soil pH in CheatMountain

salamandersitesdecreases,theremaybe a negativeimpact on thesalamander.

Conservation Measures

Sinceits listing asa threatenedspecies,the U.S. ForestServiceandtheU.S. Fish

andWildlife Service,in accordancewith Section7 of the EndangeredSpeciesAct,

haverequiredon-sitesurveysfor P. netting] on Federallandsin areasbeing

consideredfor developmentor whereFederalpermits,licenses,or grantsare

beingsought. Such surveysareconductedin areasproposedfor pipelines,ski

slopes,andcoal mines. Also, in accordancewith MonongahelaNationalForest’s

Land andResourceManagementPlan, the U.S. ForestServicehasconducted

surveysin areasproposedfor projectssuchas timber salesandroads.

The West Virginia Division of NaturalResourceshasdesignatedP. netting] asa

Speciesof SpecialConcern. While WestVirginia lackslegislation to protect

speciesso listed, the Division of NaturalResourcesandtheU.S. Fish andWildlife

Servicehave attemptedto makelandownersawareof potentialP. netting] sites

andencouragedthemto protectP. netting] populations.

Previousstudiesfundedby the U.S. ForestServiceandU.S. Fish andWildlife

Servicehavedetermined,to a largeextent, the knownrangeanddistribution

within therange,verticaldistributionof four populations,horizontaldistribution

of two populations,effectsof roadsandhiking trails on two populations,and

habitatcharacteristics.Studiessupportedby Section6 fundsthroughthe
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U.S. Fish andWildlife Serviceduring 1990-91 arebeingconductedto examinethe

effectsof hiking trails, makepopulationestimates,anddeterminehorizontal

distributionof two populations. In addition, a study fundedby theTimberline

FourSeasonResort(througha specialusepermitwith the U.S. ForestService)is

attemptingto determinethe effectsof a ski slopeon anadjacentP. netting]

population.

A RecoveryGroup consistingof speciesexperts,endangeredspeciesbiologists,

andland managershasbeenestablishedto carry therecoveryprogramforward.

This group will remaininvolved in a numberof the tasks describedin Part II:

Recovery.

RecoveryStrategy

The limited rangeanddistributionof P. netting] dictatethat habitatprotectionand

knowledgeof the species’biology areessentialfor recovery. The initial recovery

strategyfor theCheatMountainsalamanderthusconsistsof ascertainingan

accurateoverview of thespeciesby determiningits total rangeandsearchingfor

additionalpopulations. With intensivesurveying,it is felt thatat least100

populationscan be located. Theviability of currentknown populationsalsoneeds

to be ascertainedthroughmonitoring.

Concurrentwith defining thespecies’status,protectionof occupiedhabitatand

determinationof managementneedswill be a continuingeffort. Protectionof

knownandnewly discoveredpopulationsshouldleadto a secureenoughtotal

populationlevel to considerdelisting. Life history andecologicalinformationwill

be usedto determinethe needandappropriatemeansfor site-specific

management.
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Specifically, thefollowing recoveryactionsneedto beundertaken:

1. Define the total rangeof thespecies. (While the northern,eastern,and

westernlimits of the rangearegenerallyknown, thereis still somequestion

as to its southernextent.)

2. Surveyadditionalareaswithin theknownrangeto gainadditional

information aboutthe species’distributionandabundance.

3. Monitor known populationsto determinetheir status,territoriality, home

range,environmentalchanges,andcompetitivepressures.

4. Assesspopulationcharacteristics.

5. Determinethe effectsof human-inducedhabitatalterations.

6. Determinebiological factorssuchasreproductivebiology, growthrates,

andgeneticvariability amongpopulations.

It is likely thateggsand/orjuvenilesaremorevulnerableto habitatstressthan

adults. Sinceit probablytakesthreeto four yearsfor sexualmaturity to be

attained,someof theseconservationmethodsmay be time consumingandrequire

significantfunding.
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PART II: RECOVERY

RecoveryObjective

The objectiveof this recoveryplan is to removethe CheatMountainsalamander

from the list of threatenedspecies.The speciescan be delistedwhen:

(a) TenP. netting] populations,representingboth largeandsmall populations

anddistributedrange-wide,areshownto be stableor expandingovera

period of tenyears.

(b) At least100 extantpopulationsthroughoutthe rangearepermanently

protected. Permanentprotectionwill consistof public stewardshipof

CheatMountainsalamanderhabitatby theU.S. ForestService,U.S. Fish

andWildlife Service,Stateof WestVirginia, TheNatureConservancy,etc.

c) Sufficient life history information existsto conductappropriate

management,as needed.

d) Regularmonitoringandmanagementprogramsare establishedand

scheduledoveraperiod thatwill extendat leastfive yearsbeyondthe time

of delisting.
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RecoveryTasks

1.0 Monitor Populations

.

1.1 Determinethe quality andextentof eachpopulation. Characterize

eachpopulationaslargeor small in termsof areaanddensity,based

on numbersobservedat thefirst visit and correlatedwith numbers

observedat later visits. This will providea relativeestimateof

observedpopulationdensity. It will alsobeuseful for establishing

correlationswith certainhabitatfeatures(e.g., sprucevs. non-spruce

habitats),otherpopulationcharacteristics(e.g., extentof vertical and

horizontaldistributions),andperhapsevenprovide information on

interspecificcompetition.

Areasin termsof horizontalandvertical distributionsof each

populationneedto be determined.To determinewhat factorsregulate

thesize of demesandto properly establishbuffer zones,environmental

factorsandsalamanderspeciescompositionsneedto be quantified.

1.2 Monitor benchmarkpopulations. Ten“benchmark”populationswill be

monitoredeveryyearfor tenyears. Thesepopulationsshouldbe

distributedthroughoutthe species’rangeandshouldinclude at least

one“small’t (as definedthroughTask 1.1) population. A one-year

monitoringscheduleis moreappropriatethanlessfrequenttime

periodsdueto habitatthreatssuchasacid precipitation,droughts,

gypsymoth infestations,andother environmentalperturbations,aswell

ascompetitiveinteractionswith othersalamanders.Guidelinesfor

monitoringarepresentedin theappendix. Field datashouldbe

collectedto determinepopulationstatus(including sexratio,

adult/youngratio, andsize classes),snout-ventlengthmeasurements,
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soil andair temperatures,soil andair relativehumidities, and

insolation.

Monitoring shouldbe implementedimmediatelyuponapprovalof this

plan. Only biologistswith knowledgeof salamanderbiology and

ecologyshouldconduct monitoringstudies. All datacollectedby

biologistsshouldbe sentto andcompiledby a datacoordinator

designatedby the RecoveryGroup andreleasedto appropriateFederal

andstateagencies.

1.3 Periodicallysurveyall knownpopulations. In addition,eachof the

remaining58 knownpopulations,aswell asany newly discovered

populations,shouldbe monitoredat leastonceeveryfive yearsto

assesssurfaceabundanceanddetermineanypotentialthreats. Small

populationsneedto be studiedto determinefactorsthatmay limit

their sizesandto determineif populationshavedeclinedin size and

densityor perhapsbecomeextirpated. Surveysshouldinclude surface

density,populationestimates,andvertical distribution.

1.4 Searchfor additionalpopulations. Severalareaswithin the known

rangehavenot beensurveyed. In order to fill in distributionalgaps

within the range,eight potentialCheatMountainsalamander

geographicareasthat havebeenidentified needto be surveyed(Table

2). Surveysshouldbe conductedaccordingto guidelinespresentedin

the appendix.

1.5 Determinerangeboundaries.Basedon the information obtained

throughtheprecedingtask, thesouthernextentof thesalamander’s

rangewill be delineatedandother distributionalgapswill be remedied.
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Table2. PotentialPlethodonnettingi areasneedingadditional surveys.

1. Rich MountainbetweenWhitmer andSinksof Gandy

2. Rich Mountainwestof Harman

3. BeechMountain

4. GrassyMountain

5. Elk Mountain

6. SpruceMountainbetweenOnegoandJudySprings

7. Middle MountainbetweenLaurel Fork andOtter Creek

WildernessArea.

8. GreenMountain

2.0 Protectoccupiedhabitats. Ownersof private landswith P. netting]

populationsshouldbe made awareof the species’presenceandencouraged

to protectthesepopulations. Further,since92.6%(63 of 68) of the known

populationsoccuron public land, thereis anexcellentopportunityto

monitor andprotecta largeproportionof the known populationsof P.

netting].

2.1 Delineateoccupiedhabitats. Location andhabitatareaof all known

populationsshouldbeprovidedto stateandFederalagencies.

2.2 Monitor threats. Potentialthreatsto any CheatMountainsalamander

occupiedhabitatwill be monitoredon a regularbasis.
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2.3 ProtectoccupiedhabitatsandP. netting] populationson public lands

.

In additionto controlling collection of specimensthroughpermit

proceduresby stateandFederalagencies,thefollowing subtaskswill

be implementedto protectknown occupiedhabitatson public lands.

2.31 Developinterim managementguidelinesand reviseasnecessary

.

Managementguidelineswill applyto habitatson public lands,and

shouldinclude (1) avoidanceof known sites,(2) on-sitesurveys

when groundor vegetation-disturbingprojectsareproposedin

high potentialareasfor P. netting] or nearknownpopulations,(3)

establishmentof abuffer zoneof at least300feet aroundknown

P. netting] populationswithin which treesandothervegetation

shouldnot be removed,and(4) re-routingof trails or other

barriersto go aroundratherthan throughknownpopulations(or,

alternatively,replacementof trail segmentswith boardwalks).

Until additionalknowledgerelatingto managementof this

speciesis obtainedthroughresearchandstudies,interim

protectionmeasuresshouldbe applied in both known andhigh

potentialhabitats.

2.32 EnsurethatFederalactionsdo not adverselyaffectthe Cheat

Mountainsalamander.Section7 of theEndangeredSpeciesAct

requiresthe U.S. Fish andWildlife Serviceto review all Federal

actionsto ensurethatendangeredandthreatenedspeciesand

theirhabitatarenot adverselyaffected. This is donerohtinelyby

maintainingcloseinteragencycontact. Theseactivitieswill

continue.
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2.4 ProtectoccupiedhabitatsandP. netting] populationson private lands

.

2.41 Developcooperativeagreementswith private landowners

.

Cooperativeagreementsbetweenlandownersandgovernment

agenciesshouldbe developedto assistin surveyingfor P. netting]

in potentialhabitatsandin protectingknownpopulationson

private landsfrom habitatalterations. State andFederalagencies

shouldassistin delineatingthe extentof thepopulationand

reviewingmanagementoptions.

2.42 Wherefeasible.considerplacing privately-ownedhabitatunder

public ownership.on a willing sellerbasisonly. Appropriate

agenciessuchasthe U.S. ForestService,U.S. Fish andWildlife

Service,WestVirginia Division of NaturalResources,or possibly

The NatureConservancywill considereitherpurchasingprivate

sitesor establishingdeedrestrictions.

3.0 Characterizehabitatparameters.Habitat alterationsandfragmentationsof

populationsmay limit salamandermovementsand, therefore,geneflow.

Smallerpopulationsaremoreproneto extirpation. Habitatparametersare

of key importancefor P. netting] dueto theapparentlynarrowrangeof

habitattolerance.

3.1 Ascertainvariablesassociatedwith “quality” habitats. Habitat

characteristicsassociatedwith eachpopulationshouldbe idenlified and

quantified. Habitatcharacteristicsto be assessedinclude dominant

overstory species(sprucevs. non-spruce),percentcanopycover, major

vegetationtypes,and availability andtypesof coverobjects.

Informationgainedmight be usedto improve habitatsof “poor”

populations.
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3.2 Determineeffects of habitatalterations. It hasbeenshownthat

certainland activitiessuchasroads,clear-cutting,ski slopes,utility

rights-of-way, deepmines, andsurfaceminesaredefinitely detrimental

to P. netting] habitatsandneednot be studiedfurther. However,other

activitiessuchashiking trails, temporaryroads,andvarioustypesof

timberharvesting(e.g., thinnings,seedtreecuts, shelterwoodcuts,

selectioncuts) needto be assessed.Assessmentsshoulddetermineif

particularhabitatalterationsseparatepopulationsinto subpopulations,

decreasesurfacedensities,affectreproductivesuccess,andinfluence

growthrates.

3.3 Determinehabitatparameterscommonto largepopulations

.

Parametersthat shouldbe consideredinclude vegetationtypesand

timber size-classes,air relativehumidity, soil relativehumidity, air

temperature,soil temperature,quantityandquality of forestlitter, and

coverobjects.

3.4 Compareelevationdisparitybetweennorthernandsouthern

populations. Investigationsshouldbe conductedto determinewhy

thereis morethana 500-footdisparity in elevationbetweenthe

northernandmoresouthernlimits of the range. Theseinvestigations

shouldinclude effectsof environmentalfactorssuchassoil andair

temperatures,soil andair moisture,insolation,aspect,andsoil

characteristics,aswell ascompetitiveinteractionswith other

salamanderspecies.Resultsmayprovide informationaboutecological

factorsthat influencevertical distributionof theCheatMountain

salamander.
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4.0 Conductotherstudiesof ecologyandlife history

.

4.1 Determinefood items. Additional studiesneedto be consideredin

termsof dietaryactivities. Studiesshouldbe doneseasonallyto

comparespruce/nonsprucehabitatsandnorthern/southern

populations.

4.2 Identify significanceof interspecificcompetition. Additional territorial

studiesbetweenthe redbacksalamanderandCheatMountain

salamanderneedto be conducted. InteractionsbetweentheCheat

Mountainsalamanderandmountaindusky salamanderandWehrle’s

salamander(especiallyimmaturesaboutthe samesize asthe Cheat

Mountainsalamander)alsoneedto be investigated.

4.3 Determinereproductivebiology. This researchshouldincludetime of

mating, time of eggdeposition,activity of femaleduring brooding,

energyexpenditureby femalesduringbrooding,period of egg

gestation,frequencyof femalereproductiveactivity (annualor

biennial), rate of growth, andageof sexualmaturity of malesand

females.

4.4 Identify any phenotypicvariability amongpopulations. Populations

with greatestphenotypicvariability andseparatedby greatestdistance

shouldbe analyzedfor geneticvariability usinggelelectrophoresis.

Suchstudiesneedto identify inter-populationvariability, north-south

genotypes,andpossiblegenetic“bottlenecks”.

4.5 Conductotherecologicalstudies. Timesof activity (annualanddiel)

needto be determined,asdo homerange,homingability, and
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territoriality. Thesedatashouldbe recordedduringand outsidethe

breedingseason.

5.0 Developamonitoringprogramandestablishlong-term, site-specific

managementstrategies. In order to protectP. netting], aprogramto monitor

knownpopulationsaswell asa long-termmanagementplan needto be

developedby stateandFederalagencies.

5.1 Implementa monitoringprogram. StateandFederalagenciesshould

developandimplementaprogramto monitorhabitat conditionsand

statusof thepopulationsof all known P. netting] colonies. The

monitoringplan shouldinclude techniquesdescribedin the appendix.

5.2. Implementa long-termmanagementprogram. In addition,government

agenciesshouldestablisha long-term,site-specificmanagement

programdesignedto protectall populationsandto enhance

populationsconsideredto be the most fragile. If certainhabitat

alterationsarefound to havea detrimentaleffect on CheatMountain

salamanderpopulations,asdeterminedin Task 3.2, eithermethodsfor

habitatmitigationshouldbe designedandimplemented,or theactivity

shouldbe prohibitedwithin any knownsite andits buffer. For

instance,barrierssuchas roadsandtrails shouldbe removedas

neededto unite split populations,andresearchto determinetimber

harvestingpracticesthatwill not damagesalamanderpopulations

shouldbe pursued. Habitatparametersthatarefound to be common

amonglargepopulations(seeTask 3.3) shouldbe emulatedin smaller

populations.
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6.0 Develop an educationandinformationprogram. Educationaland

informationalprogramsshouldbe developedto inform pertinentaudiences

of the fragile existenceandprotectionneedsof P. netting].

6.1 Developtraining andawarenessprogramsfor governmentagencies

.

Training andawarenessprogramsshouldbe developedto teach

governmentbiologistsandlandmanagers(non-biologists)thefield

techniquesnecessaryto surveyfor potentialpopulationsaswell ashow

to monitorandprotectknownpopulations. Suchsessionsshouldbe

conductedby field biologistsfamiliar with the ecologyof P. netting].

6.2 Releaseeducationalinformation to the generalpublic

.

Announcementsandpresentationsshouldbe preparedand

disseminatedto the generalpublic describingthe precariousexistence

of P. netting] andtheecological significanceof protectingits habitat.

Announcementscould be in the form of brochuresand/ornews

releases.Materialsshouldbe preparedfor school-agedchildren,

possibly in conjunctionwith the West Virginia NongameProgram.
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Part III: IMPLEMENTATION

The ImplementationSchedulelists andranks tasksthat shouldbe undertaken

within thenext threeyears in order to implementrecoveryof Plethodonnetting].

This schedulewill be reviewedannuallyuntil the recoveryobjectiveis met,and

priorities andtaskswill be subjectto revision. Tasksarepresentedin orderof

priority.

Key to ImplementationScheduleColumn 1

Task priorities aresetaccordingto the following standards:

Priority 1:

Priority 2:

Priority 3:

Thoseactionsthatmust be takento preventextinctionor to prevent
the speciesfrom decliningirreversiblyin the foreseeablefuture.

Thoseactionsthat must betakento preventa significantdeclinein
speciespopulation,or someothersignificantimpact short of
extinction.

All otheractionsnecessaryto provide for full recoveryof the
species.

Key to AgencyDesignationsin Column5

USFWS = U.S. FishandWildlife Service
R5 FWE = Region5, Division of Fish andWildlife Enhancement,U.S. Fish and

Wildlife Service
USFS = U.S. ForestService
WVDNR = WestVirginia Division of NaturalResources
P0 = Privateorganizationsandinstitutions, e.g., Marshall University, TheNature

Conservancy
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IMPLEMENTATION SCHEDULE
Cheat Mountain Salamander

July 1991

Priority Task Description

Task

Number Duration

ResponsibleAgency

USFWS Other

Cost Estimates($000)

FYi FY2 FY3 Comments

1 EnsurethatFederalactionsdo not
adverselyaffect P.nettingi.

2.32 Ongoing R5FWE USFS 5 5 5 Plusan additional5,000/yr
over 7 moreyears

2 Determinequabtyandextentof each
population.

1.1 3 years R5FWE WVDNR,
USFS,P0

7 7 7

2 Monitor ten benchmarkpopulations
on anannualbasis.

1.2 10 years R5FWE WVDNR,
USFS,P0

5 5 5 Plusan additional5,000/yr
over 7 moreyears

2 Searchfor additionalpopulationsand
determinerangeboundaries.

1.4, 1.5 5 years R5 EWE WVDNR,
USFS,P0

5 5 5 Plusan additional5,000/yr
over 2 moreyears

2 Delineateoccupiedhabitats. 2.1 5 years R5 FWE USFS,
WVDNR

4 4 4 Plusan additional4,000/yr
over 2 moreyears

2 Monitor threatsto populations!
habitat.

2.2 Ongoing R5FWE USFS,
WVDNR

7 7 5 Plusan additional3,000/yr
over 7 moreyears

2 Developmanagementguidelinesand
reviseas necessary.

2.31 2 years R5 FWE USFS,
WVDNR

3 3

2 Developcooperativeagreementswith
private landowners.

2.41 2 years R5 EWE WVDNR,
P0

2 2

2 Ascertainvariablesassociatedwith
quality habitats.

3.1 3 years R5FWE WVDNR,
PG

7 7 7

2 Determineeffectsof habitat
alterations.

3.2 5 years R5FWE WVDNR,
USFS,P0

5 5 5 Plusan additional5,000/yr
over 2 moreyears

2 Implementhabitatimprovementsas
appropriate.

33 3 years R5 EWE WVDNR,
USFS

10 10 Plusan additional10,000over
1 moreyear



CheatMountainSalamanderImplementationSchedule(continued) July 1991

Priority TaskDescription

Task

Number Duration

ResponsibleAgency

USFWS Other

Cost Estimates($000)

FYi FY2 FY3 Comments

2 Determinereproductivebiology. 4.3 3 years R5FWE P0 2 2 2

2 Identify phenotypicvariability among
populations.

4.4 2 years R5FWE P0 5 5

2 Developa programto monitor
habitatconditionsandpopulation
status.

5.1 2 years RSFWE WVDNR,
USFS

3 3

2 Establisha long-termmanagement
plan.

5.2 3 years RSEWE WVDNR,
USFS,P0

5 Plusan additional5,000/yr
over 2 moreyears

3 Surveyall known populations. 13 Once
every5
years

R5FWE WVDNR,
USFS,P0

15 Plusan additional 15,000
within 10 years

3 Wherefeasible,placehabitatson
private landsunderpublic ownership,
on awelling selierbasisonly.

2.42 5 years R5FWE WVDNR,
USFS,P0

3 Compareelevationdisparitybetween
northernandsouthernpopulation.

3.4 3 years RSEWE P0 3 3 3

3 Determinefood items. 4.1 2 years RS EWE P0 2 2

3 Identify significanceof interspecific
competition.

4.2 3 years R5EWE P0 4 4 4

3 Conductotherecologicalstudies. 4.5 2 years RS EWE P0 7 7

3 Develop a trainingand awareness

programfor governmentagencies.

6.1 2 years R5FWE WVDNR,

USFS

2 2

3 Releaseeducationalinformationto
the generalpublic.

6.2 2 years R5EWE WVDNR,
USFS

2 2



APPENDIX: Methodology for SalamanderSurveys

1. Surveysshouldbe conductedby biologistsor personsproperly trainedin

salamanderidentification.

2. Surveysshouldbe conductedduring springthroughfall providingnighttime

temperaturesareabove55 0F andwithin 48 hoursfollowing rain,or

preferably,duringrain.

3. The amountof time/personspentsearchingwill vary accordingto the size

of areaandshouldbe carefully notedaswell asspeciesandnumbersof

salamandersfound.

4. In performinggroundsurveys,all rocks anddownedwoody debrisshould

be turnedin a systematicpattern. Covermoved shouldbe replacedto its

original position.

5. In areasthatappearto be favorablehabitatsfor P. nettingi but day surveys

do not producespecimens,night surveysshouldbe conductedif possible.

6. Surveydatashouldbe given to the datacoordinatorto maintaina log of all

sitessurveyedfor this species.


