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DISCLAIMER

Recoveryplans delineatereasonableactionsbelievedto be required to recover
and/orprotectlisted species.Plansarepublishedby theU.S. FishandWildlife Service,
sometimespreparedwith the assistanceof recoveryteams,contractors,Stateagencies,
andothers. Objectiveswill be attainedandany necessaryfunds madeavailablesubject
to budgetaryand otherconstraintsaffectingthe partiesinvolved, aswell as theneedto
addressotherpriorities. Recoveryplansdo notnecessarilyrepresentthe views, official
positions,approval,etc.of any individualsor agenciesinvolved in the plan formulation,
otherthantheU.S.FishandWildlife Service. Theyrepresenttheofficial positionof
the U.S. Fish and Wildlife Serviceonly after they havebeensignedby the Regional
Directoror Director asapproved.Approvedrecoveryplansaresubjectto modification
asdictatedby newfindings, changesin species’status,andcompletionof recoverytasks.

LITERATURE CITATIONS

Literaturecitationsshouldreadas follows:

U.S. Fish and Wildlife Service. 1993. Concho Water Snake Recovery Plan.

Albuquerque,New Mexico. vii + 66 pp.

AVAILABILITY

Additional copiesmaybe purchasedfrom: FishandWildlife ReferenceService
5430 GrosvenorLane, Suite 110
Bethesda,Maryland 20814

Phone: (301) 492-6403or 1 (800) 582-3421

Thefee for RecoveryPlansvariesdependingon the numberof pages.
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EXECUTIVE SUMMARY OF CONCHO WATER SNAKE RECOVERYPLAN

CurrentSpeciesStatus: TheConchowater snakeis listed as threatened. Presently,it
occupiesabout400 river-kmin the Colorado-ConchoRiver systemin centralTexas. It
is vulnerableto habitatloss in the form of decreasedstreamflows, sedimentation,and
vegetationencroachment.

Habitat Requirementsand Limiting Factors: The Concho water snake requiresan
adequateandaccessiblefish preybase,shallowriffles andrapidswith rocky cover,dirt
banks,rockyshorelines,woodyvegetationneartheriver andadequatestreamflows (both
continuousandperiodic flushing flows).

RecoveryObjective: Delisting.

RecoveryCriteria: TheConchowater snakewill be consideredfor delistingwhen: (1)
adequateinstreamflows areassuredand (2) stable,viablepopulationsoccur in all three
main reachesof the snake’srange. Thesereachesarethe ColoradoRiver aboveFreese
Dam, Colorado River below FreeseDam, and the Concho River. Additionally,
movementof anadequatenumberof Conchowatersnakesmustalsobeassured,as long
as 0.11. Ivie Reservoir exists, to counteract the adverse effects of population
fragmentation.

ActionsNeeded

:

1. Protectstreamflows in Coloradoand ConchoRivers.

2. Monitor andevaluatepopulationsand habitatsrangewide.

3. Eliminateor reducethreatsto populations,includinghabitatdegradation,through

a combinationof consultation,permitting,andcooperativeprograms.

4. Reintroducethe Conchowater snakeinto suitablehabitatin historic range.

5. Maintaingeneflow amongthe threenearestneighborpopulationsisolatedby O.H.
Ivie Reservoir.
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Total EstimatedCostof Recovery: Costs(Dollars times 1000):

Priority 1 Tasks

53.0
53.0

53.0
53.0

53.0
53.0

53.0
53.0

Priority 2 Tasks

187.0
170.0

163.0
161.0

161.0
161.0

168.0
161.0

Priority 3 Tasks

35.0
35.0

11.0
11.0

11.0
11.0

11.0
11.0

2002
— 2003

2004
2005

Total

53.0
53.0

50.0
50.0

630.0

161.0
161.0

129.0
136.0

1,919.0

11.0
11.0

11.0
11.0

180.0

225.0
225.0

190.0
197.0

2,729.0

Dateof Recovery: Currentrequirementsfor delistingshouldbemet by 2005,assuming
full implementationof this plan.

Year

1994
1995

1996
1997

1998
1999

2000
2001

Total

275.0
258.0

227.0
225.0

225.0
225.0

232.0
225.0
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AbbreviationsandAcronyms Usedin RecoveryPlan

cfs = cubic feetpersecond
cm = centimeter
CRMWD = ColoradoRiver Municipal Water District
CRP = ConservationReserveProgram
CWA = “CleanWater Act” = FederalWater Pollution ControlAct, as amended
DNA = deoxyribonucleicacid,a moleculethat storesgeneticinformation
ES = EcologicalServices
ESA = EndangeredSpeciesAct of 1973, asamended
FIFRA = FederalInsecticide,Fungicide,andRodenticideAct, as amended
FM = Farmto MarketRoad
FR = FederalRegister
IFIM = InstreamFlow IncrementalMethodology
in= inch
km = kilometer
LCRA = Lower ColoradoRiver Authority
LE = Law Enforcement
in = meter
mi = mile
MOA = Memorandumof Agreement,herebetweenUSACE, USFWS,andCRMWD
msl = meansealevel
mtDNA = mitochondrialDNA
NEPA = NationalEnvironmentalPolicy Act
PHABSIM = PhysicalHabitat SimulationProgram
PIT = passiveintegratedtransponder
PVA = populationviability analysis
RPA = randomprimer amplification
SCS= Soil ConservationService
SVL = snout-ventlength
TAC = TexasAdministrativeCode
TPWD = TexasParksand Wildlife Department
TWC = TexasWater Commission
UCRA = UpperColoradoRiver Authority
USACE = U.S.Army Corpsof Engineers
USEPA = U.S.EnvironmentalProtectionAgency
USFWS = U.S. Fishand Wildlife Service,also shortenedto Service
USGS = U.S. GeologicalSurvey
WUA = weightedusablearea
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I. INTRODUCTION

A. Legal Status.Critical Habitat.andRecoveryPriority

TheStateofTexaslisted theConchowatersnake(Nerodiaharteripaucimaculata)
as endangeredon July 18, 1977 (31 TAC section65.181-65.184). On September3,
1986, the U.S. Fish and Wildlife Service(USFWS) listed the Conchowater snakeas

threatened(51 FR 31412).

Critical habitatwasdesignatedby the USFWSon June29, 1989 (54 FR 27377)
(Figure 1). Critical habitatconsistsof the following threeareas:

1. ConchoRiverin Tom GreenandConchoCounties,Texas. A stretchextending
from Mullin’s Crossinglocated5 miles northeastof the town of Veribest,downstream
to the confluenceof the Conchoand ColoradoRivers.

2. Colorado River in Runnels, Concho, Coleman, and McCulloch Counties,
Texas. A stretchextendingfrom the Farmto MarketRoad(FM) 3115 bridgenearthe
town of Maverick downstreamto the confluenceof the Colorado and Salt Creek,
northeastof the town of Doole.

Both stretchesinclude boththe river channeland the river bankup to 15 vertical
feetabovethewaterlevel at mediandischarge. However,the critical habitatis limited
to no morethan ½mile upstreamon any tributariesof eitherthe Conchoor Colorado
Rivers.

3. The entire 0.11. Ivie (formerly Stacy) Reservoirbasinup to the maximum
waterlevel of 1551.5foot elevationmsl, includingreservoirbanksup to 15 verticalfeet
abovethe 1551.5 foot elevation.

The characteristicsof theseareasthatareneededby the Conchowater snakeare
known asthe constituentelements. Theconstituentelementsimportantto thesurvivalof

—~ viable Conchowater snakepopulationsinclude: “shallow riffles and rapidswith rocky
cover, minimum stream flows, dirt banks, rocky shorelines, and woody riparian
vegetation. Minimum flows include the following:
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(a) a continuous,daily flow of 10.0cubic feet/second(cfs) in the ColoradoRiver
from E.V. SpenceReservoirto Ballinger, Texas;

(b) a flushing flow of 600 cfs from E.V. SpenceReservoirfor a durationof 3
consecutivedays(at any timeduringthemonthsof NovemberthroughFebruary),

at leastevery otheryear for channelmaintenance;

(c) a continuous,daily minimum flow of 11.0cfs in the ColoradoRiver between
Stacy[Freese]DamandPecanBayoubetweenApril andSeptembereachyear,and

a minimumof 2.5 cfs betweenOctoberandMarchof eachyear; and

(d) flushing flows of 2500cfs from Stacy [0.11.Ivie] Reservoirfor 2 consecutive
daysat leastonceevery2 yearsfor channelmaintenance.”

TheUSFWShasdevelopedguidelinesfor assigningpriorities to thedevelopment
and implementationof recoveryplans for listed species(48 FR 43098). The recovery
priority of the Conchowater snakeis 9C, indicating that it is: (1) taxonoinically, a
subspecies;(2) facing moderatedegreeof threat; (3) ratedhigh in terms of recovery
potential; and (4) in conflict with constructionor otherdevelopmentproject(s)or other
forms of economicactivity. Becausethe Conchowater snakewas the subjectof a
consultationpursuantto section7 of the ESA that resulted in a jeopardybiological
opinion (with “reasonableand prudentalternatives”), it is assignedto the conflict
category. TheUSFWSregularlyreviewsthetaxonomy,threats,recoverypotential,and
degreeof associatedconflict(s) and may changethe recoverypriority basedon that
review.
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B. Description

The Concho water snake (Nerodia harteri paucimaculata), a nonvenomous
(nonpoisonous)snake, is a memberof the family Colubridae. With the Brazoswater
snake(Nerodiaharteri harteri), it constitutesthe speciesNerodia harteri, collectively

known asHarter’swatersnake.

Hatter’swater snakewasdescribedin 1941 from the BrazosRiver drainageof
north-centralTexas(Trapido1941). Shortly thereafter,JohnMart discovereda disjunct
populationin the SouthFork of the ConchoRiver, a tributaryof theColoradoRiver in
west-centralTexas(Mart 19~). Subsequently,DonaldTinkle andRogerConant(1961)
describedthe Colorado and ConchoRiver populationsas a distinct subspecies,N. h.

paucimaculata(Conchowatersnake). TheBrazosRiver populationwasdescribedasthe
subspeciesN. h. harteri (Brazoswater snake).

The Conchowater snakeis characterizedby a small sizerelative to mostother
watersnakes.Adults rarelyexceed1 meter(in) (39 in) total length. It hasfour rows of
alternatingdark-brownspots/blotcheson its back, two rows on eachside(Conantand
Collins 1991). The colorationon its back hasbeencomparedto a checkerboardof
dark-brownspotson a gray, brown, or reddish-brownbackground. The Conchowater
snakehasa light-colored(oftenpinkishororange)ventralsurface(belly) thatisunmarked
or haslaterallyplacedspots,whichareusuallysomewhatindistinct (Wright and Wright
1957; ConantandCollins 1991;Tennant1984, 1985;Roseand Selcer1989). For more
information describingthe subspeciesand speciesas a whole, seeTinkle and Conant
(1961), Mecham(1983), Scott et al. (1989), Rose and Selcer (1989), Rose (1989),
ConantandCollins (1991),and Deusinoreet al. (1992).

TheConchowatersnakeis easilydistinguishedfrom theothertwo speciesof water
snakesin its range. The blotchedwater snake(N. erythrogastertransversa)has three
rows ofdarkblotchesonthe dorsalsurface(back). Adult diamondbackwatersnakes(N.

rhomb~fer) and blotchedwater snakesare larger and havedarkerdorsal patternsand
yellow or cream-coloredbellies. The diamondbackwater snakehasa black chain-like
dorsalpattern. Theblotchedwater snakehas threeseriesof largesquarishblotcheson
the backand sideswhen young. Thesechangeto a seriesof dorsalcrossbarsin young
adults. Largeblotchedwatersnakesare darkand may appearto lack markings.
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Comparedto the Brazoswatersnake,the (ionchowater snakeusually: (1) is more
reddish; (2) has lessprominentdorsalspots; (3) haslessconspicuousdarkdots on the
belly; and(4) hasa singlerow of scalesbetweentheposteriorchin shields(Conantand
Collins 1991). TheBrazoswatersnakeusuallyhastwo rowsof small scalesbetweenthe
posteriorchin shields(Conantand Collins 1991).

Tinlde and Conant (1961) regardedthe differencesin color patternsand scale
charactersbetweenthe Brazoswatersnakeand theConchowatersnaketo be consistent
with a subspecificlevel ofdivergenceanddescribedthemasseparatesubspecies.More
recently, Roseand Selcer(1989) have maintainedthat they are distinct at the species
level. Their conclusionwasbasedonwhat theauthorsregardedas “substantialmeristic
differences...andthe factthatsimilardifferencesbetweenotherclosely-relatedNerodia
populationshavebeendeemedsufficientfor specificsta~s...” (Roseand Selcer1989).
The Colorado-Conchoand Brazos River basins may have been separatedsince the
Miocene (between25 and 7 million years before present) (Rose and Selcer 1989).
Densmoreet al. (1992) havearguedthat the Conchowater snakeis a distinct species
based,in part,on its geographicisolationandfixed differencesin geneticmarkers. Rose
and Selcer(1989) and Densinoreet al. (1992) advocatethe useof the scientific name
Nerodiapaucimaculatafor the Conchowater snake.
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C. Historic Distribution

The Conchowater snakewas first collectedfrom the SouthConchoRiver and
DoveCreek,which aretributariesto theConchoRiver westofSanAngelo,Texas(Marr
1944, Tinlde andConant1961) (Figures2 and 3). Whenthe subspecieswasdescribed
in 1961, theserecordsandthe type locality on the ColoradoRiver southof RobertLee,
Coke County, were the only known localities. The historic distribution basedon
collectionsites(before 1987) of the Conchowatersnakeis presentedin Figure2.

Mecham(1983)summarizedthedistributionof theConchowater snakebasedon
unpublishedrecordsanda few museumrecordsavailableat that time. The uppermost
recordsin theConchoRiver drainagewerethe DoveCreekandSouthConcholocalities.

The uppermostrecordfor the ColoradoRiver wasthe type locality nearRobert Lee.
Downstream,Conchowater snakeswere known to occur as far as GormanFalls near
Bend, SanSabaCounty(Mecham1983). Thedistributionbetweentheseendpointswas
poorly known. Dixon (1987) addedseveralcounty recordssupportedby specimens.
Rose (1989) found the Conchowater snake(about 1985) aboveSanAngelo on Spring
Creek,a tributary to Twin ButtesReservoir,nearMertzon, Irion County.

TheConchowatersnakemayhavebeenmorewidely distributed,butE.V. Spence
(Spence)Reservoirupstreamand Lake Buchanandownstreamhave inundatedmany
kilometersof riverinehabitatat bothendsof the currentrange. Spence’slocationmay
have coincidedwith the marginof the snake’sdistributionat the time of construction
(1968). While snakeswere not known from Spencefor a numberof yearsafter its
construction,a populationwasdiscoveredtherein 1987 (Thorntonand Dixon 1988).

The Conchowater snake’sprobablehistoric range,at a minimum, includedthe
ColoradoRiver from SpenceReservoirdownstreamto the vicinity of LakeBuchanan,
Elm Creek(a tributary of the ColoradoRiver) and its tributaries,Bluff and Coyote
Creeks,all in RunnelsCounty, and the entireConchoRiver (Tom Greenand Concho
Counties)andits headwatertributaries,DoveCreek,SpringCreek,andtheSouthConcho
River in Irion andTom GreenCounties.

6
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- D. PresentDistribution

Presently,theknowndistributionofthe Conchowatersnakeincludesthefollowing
counties: Brown, Coke,Coleman,Concho,Lainpasas,McCulloch, Mills, Runnels,San
Saba,andTom Green.

Scottet al. (1989),Thornton(1992a),and Whiting (1993) havesummarizedwhat
is essentiallythecurrentdistributionofthe Conchowatersnake(Figures4 and5). Their
datashow relatively continuousoccupationof riverine habitat of the Colorado River
below the town of Bronte, Coke County, of Elm, Coyote, and Bluff creeksbelow
Winters, RunnelsCounty, and of the Concho River from San Angelo, Tom Green
County,downstreamto its confluencewith the ColoradoRiver, andthencedownstream
to the vicinity of FM 45 bridgeoverthe ColoradoRiver in Mills andSanSabacounties,
a distanceof about375 river-km (233 river-miles). Lakepopulationsthat appearto be
isolatedwere found in E.V. SpenceReservoirand Ballinger Municipal Lake (formerly
LakeMoonen). Somewhatdisjunctriverinepopulationsoccuralongthe ColoradoRiver
near the towns of Regency, Harmony Ridge, Adams, and Bend (all above Lake
Buchanan).Althougha recentlycollectedspecimenfrom SpringCreekaboveSanAngelo
exists(Rose1989), the continuedpresenceof a populationtherehasnotbeenconfirmed
despite several searches (James R. Dixon, Texas A&M University, personal
communication,1991).

Colorado River Drainage - TheaquatichabitataboveSpenceReservoirhasbeen
drastically alteredby three large reservoirs: Lake Colorado City, Champion Creek
Reservoir,andLakeJ.B. Thomas. Becauseof recurringperiodsof little precipitation,
therearelongperiodsoftimewhenno wateris releaseddownstreamfrom the reservoirs.
TributariesthathavebeensurveyedincludeChampionCreek,which is impounded,and
BealsCreek(Scottet al. 1989). ImmediatelyaboveLakeThomas,BordenCounty,on
the ColoradoRiver proper,the riverbedis anaridwash. Here the river is dry for too
longduring the year to supportwater snakepopulations(Scottet al. 1989).

Early studiesfound Conchowater snakesto be abundantjust below the town of
RobertLee, CokeCounty (Tinide andConant1961, Williams 1969). Theconstruction
of RobertLeeDam(impoundingE.V. SpenceReservoir),about4-kmupstreamfrom the
site, hasalteredthe ColoradoRiver nearRobertLee, suchthat neitherBrnovak (1975)

9
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nor Scottet al. (1989)were ableto find Conchowater snakesin the ColoradoRiver any
fartherupstreamthanthevicinity of Bronte,CokeCounty,which is about27 river-km
(17 river-miles) below RobertLee. However,an isolatedpopulationwasfound along
24 km (15 miles) ofshorelineat E.V. SpenceReservoir(Figure5), whichhasabout220
km (137miles) of shorelineat conservationpoollevel (Scottet al. 1989). Conchowater
snakeshavebeenfound atall six recently(1989)constructedartificial riffles in the 27km
(17 mile) stretchbetweenRobertLeeDamandBronte(Thornton1991)(seeFigure4 and
SectionI, Conservation Measuresfor a discussionof the artificial riffles).

In theColoradoRiverbelowBronte,Conchowatersnakepopulationsappeartobe
fairly continuousto abouttheFM 45 bridgeupstreamfrom themouthof PecanBayou,
Mills County,a distanceof about256river-km (159river-miles). Conchowatersnakes
occur in Elm, Coyote,andBluff Creeks,in RunnelsCounty. Conchowater snakesare
found in recently (1984) createdBallinger Municipal Lake (formerly Lake Moonen),
formedby an impoundmenton Valley Creek (Figure 5). Conchowater snakesare
scatteredin the 129 river-km (80 river-miles) betweenthe FM 45 bridge over the
ColoradoRiver and Bend, SanSabaCounty. Despiteseveralsearchesof this reachof
the ColoradoRiver, Conchowater snakeshavebeenfound only in two localitiesnear
Regencyand two localitiesnearHarmonyRidgeandAdams(Figure4). However,this
areashouldbesurveyedagainduringconditionswhensnakeswouldbe mostlikely tobe
detected. The Conchowater snakesare also found in a reachof the ColoradoRiver
(about 18 km (9 miles) of river) nearGormanFalls andthe town of Bend.

The Conchowatersnakehasnotbeenfound in PecanBayou and SanSabaand
Llano Rivers, all tributariesto theColoradoRiver.

Thornton (1992a) found Conchowater snakesat 19 sites, which correspondto
about 13 generallocalities, in O.H. Ivie Reservoir(Figure5). Neonate,juvenile, and
adult Concho water snakeshave been found at some of theselocalities indicating
reproductionis taking place in 0.11. Ivie Reservoir. The statusof the Conchowater
snakein 0.11. Ivie Reservoirwill be the subjectof a report, due in December,1995,

from theColoradoRiver MunicipalWater District (CRMWD) to the USFWS.

ConchoRiver Drainage- Although Conchowater snakespecimensexist from
Dove Creek(Tinlde andConant1961)and the SouthConchoRiver (Marr 1944) above
San Angelo in Tom GreenCounty, recentsurveysfailed to find the speciesdespite

12



intensivecanoeandshorelinesearches(Scottet al. 1989). The SpringCreekpopulation
probablydoesnotexist.

Althoughthe ConchoRiver hasbeendammedandchannelizedwithin the City of

San Angelo, a populationof Conchowater snakespersistsjust below the Bell Street
bridge. Given recentdispersaldata,thesesnakesare probablyin geneticcontactwith
Concho water snakesbelow San Angelo. In the Concho River below San Angelo,
Concho water snakeshavebeen found in an area about 6 river-km (4 river-miles)
downstreamfrom Bell StreetDam. Fromthispointtheyarepresentin all suitablehabitat
to the confluence with 0.11. Ivie Reservoir, a distanceof about 69 river-km (43
river-miles).
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E. Habitat Descriotion

Riverine Habitat - Typical riverinehabitatsuitablefor the Conchowater snake
is centered around riffles (Dixon et al. 1988,Rose1989). Scott et al. (1989)considered
the density of riffles to be one of the major determinants of Concho water snake
distribution. Riffles area sectionof a river wherethe wateris usuallymoreshallowand
the currentis of greatervelocity than in the connectingpools. Riffles beginwhenthe
upperpool overflows at a changein gradientand forms rapids. The streamflows over
rockrubbleor solid to terracedbedrocksubstratethrougha chutechannelthat is usually
narrowerthanthestreambed.The riffle endswhentherapidsenterthe nextdownstream
pool. Therunof the riffle includesthe areajustbelow theupperpool (headof theriffle)
wherethewaterbecomesnoticeablyfasterandextendsto apoint (foot of theriffle) where
the water becomesquiet againas it entersthe lowerpool. The streambeddebrisin a
riffle often forms bars, shoals,or islandsseparatedby flowing water. Partsof some
riffles maybestabilizedby vegetationor theymay be constrictedby low-headdams,low
watercrossings,or otherartificial structuresacrossthe channelbed.

Thornton (1992b) discussesthe geologic setting, streamgradients,and channel
configurationsfor reachesof theColoradoandConchoRiverssupportingConchowater
snakes.

Limestonebedrockshelvesin and along the streamchannelseemto supportthe
largestsnakepopulations(ThorntonandDixon 1988;Thornton1989,1990,1991, 1992a;
Dixon et al. 1988, 1989). Shelf rock hasnumeroussplits, crevices,and cracks; and
flakessloughoff to createa jumbledstreamcobblethatthe Conchowatersnakeusesfor
foraging and refuge. In the absenceof shelf rock, other rock, suchas limestone
boulders,canprovide adequatehabitat.

Juvenilesnakesare largely restrictedto rocky riffles (Rose 1989, Scott et al.
1989). Neonatesaregenerallyfoundin gravelbarsor shorelinesettingswhererock sizes
rangefrom small cobbles(64-128mm or 2.5-5 in) to smallboulders(256-512 mm or
10-20in) usingLane’s(1947) rockclassification. However,somehabitatswith thriving
populations(e.g.,PaintRock, ConchoCounty)lackthis typicalgravelbarsetting. Here,
thejuvenilesnakesmayusebouldersand shelfrock for cover. During their secondyear,
snakesbegin to use larger rocks usually medium (51-102 cm or 20-40 in) to large
boulders(102-204cm or 40-80in) (Scottet al. 1989).
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Scottet al. (1989)andRose(1989) reportedthat maturing/olderindividualsusea
muchwiderrangeof habitatsthanjuveniles. A recentlycompletedradiotelemetrystudy
on theConchowatersnakefoundthatadult snakesuseda varietyof availablecover sites
for resting including exposedbedrock,thick herbaceousvegetation,debris piles, and
crayfishburrows(Figure 6 takenfrom Dixon et al. 1989). However,only riffles were
usedfor foraging. Gravidfemalesoccupieddensepatchesof vegetationanddebrispiles
almost exclusively during the latter stages of gestation (JamesDixon, personal
communication).Conchowatersnakeutilizationofmicrohabitattypes(underground/soil,
rock, herbaceousvegetation/organicdebris,water, andwoody vegetation)wasdescribed
by Greene(1993). Usageanddifferencesamongageclass(neonate,juvenile,andadult)
andsexby monthweredetailed.

In thecourseof consultationwith theU.S. Army CorpsofEngineersregardingthe
constructionof O.H. Ivie Reservoir,the USFWScollectedhydrologicandphysicaldata
to establishflow levelsnecessaryfor the snake’ssurvival (Michael Spear,U.S.Fishand
Wildlife Service,in litt., 1986). The USFWS’sInstreamFlow IncrementalMethodology
(IFIM) wasusedto analyzeexisting andpredictedConchowater snakehabitat. Habitat
at various flows was modeledusing the Physical Habitat Simulation (PHABSIM)
program. This analysisestimatedthat inundationof 0.11. Ivie Reservoirandprojected
streamflow changeswould resultin atotal lossof 26% of Conchowatersnake’sjuvenile
foraginghabitat.

LakeHabitat - In reservoirsettings,the typical habitatelementis brokenrock
along the shoreline(Dixon et al. 1988). Although snakesseemto preferthe shallower
areas, they are occasionally found on steeper shorelineswhere rock is available.
Differencesamongageclassesin theirusesof different-sizedrocksis similarto thosein
river settings. Juvenilesand adultsbaskon deadshrubsandtreesthathavebeenkilled
by fluctuating lake levels. At E.V. SpenceReservoir,wheretherearevirtually no dead
treesor shrubs,snakesbaskon the ground, generally among the protectionof rocks
(Martin Whiting, Texas A&M University, College Station, in litt., 1992). Whiting
(1993)describedthedistribution,movements,growthrates,habitatuse,andagestructure
for the Conchowater snakein E.V. SpenceReservoir.
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Hibernation Sites - Most of the information on adult hibernationsiteshasbeen
gatheredby the excavationof sevenradio-taggedsnakesfrom threesites(hibernacula)in
the winter (Dixon et al. 1989). All threesiteswere within 5 m (16 ft) of water and
containedmoist substrates. Cloacal temperaturesof the sevenConcho water snakes
rangedfrom 6.3 to 18.30 C (43.3 to 64.90 F). The adult snakeswere using spaces
beneathshelf rockandcrayfish burrowsashibemacula. Young of theyearwerefound
usingsubterraneanspaceswithin looserock/soilaggregationsduring hibernation(Dixon
etal. 1990).

Vegetation- Bank andshorelinevegetationplaysan importantrole in providing
coverandbaskingsitesfor Conchowatersnakes.Theexacttypeof vegetationdoesnot
appeartobe important,butits usedependsonvegetationdensityandorientation. Gravid
femaleswill seekbaskingsitesprotectedby thick, densevegetation. Larger treesand
shrubs,suchassalt-cedar(Tamarixgallica), pecan(Caryaillinojensis),cedarelm (Ulmus
crass~folia),andwillow (Sallxsp.) thathavelimbs over the water,providebaskingsites
for all agesexceptneonates. Switchgrass(Panicumvirgatum) and Mexicandevil weed
(Asterspinosus)are the most commonherbaceousvegetationalong the river banksand
bothprovidecover andbaskingsites for all age classes. Thornton and Dixon (1988)
reporta densevariety of the non-nativejohnsongrass(Sorghumhalepense)growing on
gravelbarsandalongriver banksapparentlyunaffectedby high flows (greaterthan500
cfs). Greene(1993)describedriparianvegetationincluding: mesquite(Prosopisjulzflora
var. glandulosa),westernsoapberry(Sapindusdrummondi),hackberry(Celtis laevigata),
button-bush(Cephalanthusoccidentalis), agarita(Berberistrifoliolata) , Texaspricklypear
(Opuntiaengelmann~,slenderstemcactus(Opuntialeptocaulis),greenbriar(Smilaxsp.),
andpoisonivy (Rizusradicans).
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F. Ecology and Life History

Activity - Conchowatersnakesareactiveprimarily from MarchthroughOctober
with considerablevariationdependingon seasonand weather. Funneltrappingshowed
thatpeakannualadult activity occursduringthespring (Dixonet al. 1991). Maleswere
caughtin muchgreaternumberthanfemalesduringApril andearly May. Thiscoincided
with the breeding seasonas determinedby the detectionof spermin the cloacasof
females. Basedon trapping success,adult activity graduallydecreasesduring Juneand
remainslow until mid-September.A secondaryincreasein activity occursduring late
Septemberand early October. Snakesprobably enter hibernaculain late October,
althoughtheymaybaskthroughoutthewinteronwarmdays(Rose1989,JamesMueller,
EG&G EnergyMeasurements,pers. comm.,and Dixon et al. 1989). NewbornConcho
watersnakes,born in AugustandSeptember,are commonunderrocks in late summer
andearly fall (Dixon et al. 1991).

Daily activity patternsof Conchowater snakeshave beenstudiedin detail by
Dixon et al. (1988, 1989) and Greene(1993). They found that, in the heatof the
summer,snakeswereactivein the morningsand eveningsuntil about2100hour. Rose
(1989) foundthem feedinggenerallyin themorningand earlyafternoon.

Daily movementsandhomerangesof adultConchowater snakeswerestudiedby
radiotelemetryandby recapturingmarkedsnakes(Dixon et al. 1988, 1989, 1990, 1991;
Mueller 1990; Greene1993). Therehasbeenno overall tabulationof the results,but
somepatternsare consistent. Basedon single-seasonsof observation(March through
October), threeradiotaggedmalesmoved on 56-72% of the daysof observation,and
gravid and non-gravid femalesmoved on 34% and 52% of the days, respectively.
Averagedaily movementsfor five males(calculatedon move-daysonly) variedbetween
43 and99 in/day (141 and 325 ft/day). Eight gravid femalesaveragedbetween19 and
40 in/day (62 and 131 ft/day), with the distancetravelleddiminishing as parturition
approached. A single non-gravid female averaged68 mlday (223 ft/day). Linear
distancesof river habitatoccupiedwere 350to 470 in (1148to 1542ft) for threemales,
andtwo femalesmoved210 in (689 ft) and 365 in (1198 ft). Mueller (1990) reported
the greatestdistancerecordedfor an individual snakebetweenrecaptureswasabout5km
(3.1 mi). Severallong-rangemovementshavebeenrecordedfor snakesbetweenriver
monitoringsites. Thornton(CRMWD, pers.comm.)hasrecordedmovementsof7.2km
(4.5 mi) and 14.9km (9.3 mi); the latter wasover a 4 yearperiod.
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Feeding - The Concho water snake’sdiet is composedalmostentirely of fish

(Williams 1969; Dixon et al. 1988, 1989, 1990, 1991, 1992; Thornton 1990, 1992a;
Rose 1989). In riverine habitats, primarily minnows (Cyprinidae) are consumed.
Neonatesfeed almost exclusively on minnows, especiallythe red shiner (Cyprinella
lutrensis) and bullheadminnow (Pimephalesvigilax). Dietary diversity increaseswith
snakebody size. In additiontominnows,largesnakesconsumemosquitofish(Gambusia
affinis), channelcatfish (Ictalurus punctatus), flathead catfish (Pylodictus olivaris),
gizzardshad(Dorosomacepedianum),andseveralspeciesofsunfish(Lepomiscyanellus,
L. macrochirus,andL. megalotis)(Dixonet al. 1991). Thediet ofConchowater snakes
in Ballinger Municipal Lakealsoincludeda varietyof minnowsandotherfish (Dixon et
al. 1991),but the bigscalelogperch(Percinamacrolepida)wasthedominantpreyin the
diet of neonatesandjuveniles(Dixon et al. 1991).

Snakescatchpreyfrom a stationarypositionnearfish concentrationsorby actively
searchingunderandaroundrocks in riffles (Thornton1987, Dixon et al. 1989, 1991;
Rose 1989). The “sit-and-wait” strategywasmostoftenseenin juveniles(Dixon et al.
1989).

A seriesof large fish kills in the ColoradoRiver segmentof the Conchowater
snake’srangeoccurredin Augustand September,1989. Theexactcauseof the fish kills
(which were not total kills) is not known. Toxin-producingphytoplankton,such as
Anabaenasp. andPrymnesiumparvum, may have contributedto the kill (Palafoxand
Glass,TexasParksandWildlife Department,in litt., 1989). SomeConchowatersnakes
wereobservedfeedingon deadfish during the kill (JamesDixon, pers. comm.). The
effectof the fish kill on the fish communitystructurein theColoradoRiver is notknown;
nor is it knownwhetheralgae-relatedtoxins wereactuallypresentin theColoradoRiver
beforeorduringthe fish-kill. Additionally, the effectof thesealgae-relatedtoxinsonthe
Conchowatersnakeis notknown. Dixon et al. (1989) reportedthe fish-kill occurredat
two of their monitoringsites. Fishwereapparentlyabsentat thesesitesfor threeweeks
following the kill. They suggestedthattheobserveddrop in Conchowatersnakeweight
in lateSeptemberof 1989 wasprobablydue to the fish-kill, butalsoconsideredthat the
weightlosswaspossiblypartof anaturalpatternofannualvariationrelatedto differences
in microclimate,food availability, orboth. Accordingto Scottet al. (in litt., 1992), the
fish-kill did notappearto affectthe snake’ssurvivorshipor reproduction.
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Reproduction - ThereproductivebiologyoftheConchowatersnakewasdescribed
by Dixon et al. (1988, 1989, 1990, 1991). Thepresenceof spermatozoain thecloacal
fluid of femalesindicatesthat matingoccurspredominantlyduringApril andearly May
andsecondarilyin October. Roughly85% of sexuallymaturefemalesweregravideach
year. Litter sizesestimatedby palpationaveraged10 (range = 4-29) embryosper
female. Greene(1993) reported a meanlitter sizeof 11 basedon follicle countsfrom
dissectedsnakes. In other studies, litter sizesbasedon follicle counts of dissected
femalesaveraged14.5 (range = 17-24;Rose1989)and 18.6 (range= 9-29; Williams
1969). Follicle countsprobablyoverestimateclutch size (Seigeland Ford 1987). All
threestudiesshoweda positive relationshipbetweenfemalebody sizeand litter size.
Births occur from late July throughSeptember(Dixon et al. 1988, 1989, 1990, 1991;
Mueller 1990). Bakeret al. (1972) describedtheConchowatersnakechromosomes.

Growth and Maturity - Conchowater snakesshow rapid growth and early
maturity (Dixon et al. 1990, 1991; Scott and Malcolm 1990). Femalesgrow more
rapidlyandmatureat largersizesthanmales,producinga sizedifferencebetweensexes,
with adult females averaging 30% longer than adult males. Among populations,
considerabledifferencesandvariability in growthratesand sexualmaturationsizeshave
beenobserved,apparentlyasa function of preyavailability (Dixon et al. 1991). The
growthrateof youngjuvenileConchowatersnakesfrom BallingerMunicipal Lake(Lake
Moonen)wasdeterminedtobeabouthalfof thosefrom the ColoradoRiver, implicating
differences in availability of food resourcesfor this age class (Dixon et al. 1989).
Growth in older juvenilesand young adults in Ballinger Municipal Lakeappearedto
compensatefor the early growth suppressionand may be related to pondweed
(Potamogetonsp.)productionin the latterhalfof June(Dixon et al. 1989). Reviewing
threeyearsofdata,Dixon etal. (1991) foundneonategrowthtobesignificantly different
betweenlakeandriverine locations. BallingerMunicipal Lakesnakesgrewat abouthalf
the rateof ColoradoRiver snakes. Dixon et al. (1991)found thatbothsexesof Concho
watersnakesgrewfasterat two riverine siteswhencomparedto the populationat E.V.

SpenceReservoir. Whiting (1993) foundthat femalesfrom a riverine population(near
CervenkaDam) had a higher mean growth rate than females from E.V. Spence
Reservoir.

Typically, malesbecomematureat about380 mm snout-ventlength (SVL) at an
ageof 11-12 months,and femalesmatureat about460 mm SYL. They producetheir
first litters at eithertwo or threeyearsof age(Dixon et al. 1990).
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The averageSVL of 287 neonatesborn in captivity from 25 litters was 175 mm
(Dixon et al. 1991). Williams (1969) reportedthat an averageneonate,when first
caught, had an averageSYL of 205 mm, increasingto 275 mm by the onsetof
hibernation. The maximumSVLs recordedfor Conchowater snakesare 615 mm for
malesand 820 mmfor females(Dixon et al. 1991).

Population Structure - Conchowater snakesurvivorshipappearsto be strongly
relatedtoage.Survivalestimatesoffirst-yearindividualsareabout20% (Williams 1969,
Mueller 1990). An adult survival rateof at least50% would be necessarytoproducea
stable age distribution and to counteractthe high mortality of the first-year cohort
(Mueller 1990). Theactualcausesof Conchowatersnakemortality havenotbeenwell
definedbutpredationis consideredto bea significantsourceofmortality (Greene1993).
Williams (1969) reportedthat almostall of the snakesin his study populationwereless
than4 yearsold. Similarly, a life tablederivedfrom mark-recapturedatapredictedthat
one in 100 snakesexceeds5 yearsof ageand only one in 1,000would survive 10 years
(Mueller 1990). Whiting (1993) developedlife tables for snakesfrom E.V. Spence
Reservoirandthe Cervenkalocality on the ColoradoRiver.

PopulationViability - A populationviability analysis(PVA) hasbeenconducted
for the Conchowater snake(Soul~ andGilpin 1986; Gilpin 1989; Souls 1986, 1989).

• TheseanalysesweredonewhenmuchlessinformationwasavailableontheConchowater
• snake. Soul~andGilpin (1986) recommendedfurther researchregardingConchowater

snakedemographicsandstudiesto estimatethe rateof turnover on riffle populations.
Althoughmuchmoreresearchhasbeenconductedon the snakeandbetterinformation
is now availableupon which a PVA couldbebased,additional researchis still needed.

Predators- Dixon et al. (1990) and Greene(1993) documentedseveralnatural
predatorsof the Concho water snake including kingsnakes (Lampropeltis getula),
coachwhip snakes (Masticophis flagellum), racers (Coluber constrictor), raccoons
(Procyonlotor), andgreatblue herons(Ardeaherodias). Raptorswerealso implicated
in severalinstancesof predation. The red-tailedhawk (Buteojamaicensis),Swainson’s
hawk (Butec swainsoni),greathornedowl (Bubo virginianus), and barredowl (Strix
varia) havebeenobservedin Conchowater snakehabitat,andall are known to include
snakesin their diets (Ross 1989). Additional potential predatorsreportedto preyon
relatedspeciesinclude bass (Micropterusspp.), channelcaffish (Ictaluruspunctatus),
bullfrogs (Rana catesbeiana),and watermoccasins(Agkistrodonpiscivorus) (Hamilton
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and Pollack 1955,McGrew 1963, Parmleyand Mulford 1985, Dixon et al. 1988, and
Mueller 1990).

The effects of the recreationalfishery in 0.11. Ivie Reservoir (and adjoining
upstreamriver segments)on the Conchowatersnakeand its preybaseare unknown.
Since its inundation, 0.11. Ivie Reservoirhas been stocked with largemouthbass
(Micropterus salmoides), smalimouth bass (Micropterus dolomieu), white crappie
(Pomoxisannularis), bluegill (Lepomismacrochirus),blue catfish (Ictalurusflircatus),
channel catfish (Ictalurus punctatus), flathead catfish (Pylodictus olivaris), walleye
(Stizostedionvitreum), and threadfln shad(Dorosomapetenense).The viability of the
Conchowater snakein 0.11. Ivie Reservoirwill depend,in part, on the availability of
preyand degreeof predationon Conchowater snakes.
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G. GeneticPopulationStructure

To date, studiesusing protein electrophoresishave failed to show any genetic
variability amongpopulationsof Conchowatersnakeor betweentheConchowatersnake

andBrazoswater snake(Lawson1987, Roseand Selcer1989, Sites andEvans 1990).
However, Sites and Densmore (1991), using a method involving random primer
amplification (RPA) of nuclear DNA, concludedvariation is presentin the nuclear
genomeof Conchowatersnakes,butnotdetectableby proteinelectrophoresis.Sitesand
Densmore(1991) found substantialmtDNA variability within and among localities
sampled. Their analysesindicatedapopulationstructureconsistingof a lineararrayof
demes(localpopulations)connectedby occasionalgeneflow.

UsingmitochondrialDNA (mtDNA), Dr. Lew Densmoreandco-workershavealso
found fixed differencesbetweenthe Concho water snakeand Brazos water snake
indicating the two taxahavenotbeenin contactfor asubstantialamountof time andare
“independentlyevolving lineages” (Densmoreet al. 1992).

WhenFreeseDam/OH. Ivie Reservoirwasconstructed,a continuouspopulation
of Conchowatersnakeswasfragmented. The dam and reservoir(filled in 1990) then
becamea barrierto movementandgeneflow. A Memorandumof Agreementbetween
theCRMWD, U.S. Army CorpsofEngineers,andUSFWSprovidesfor the maintenance
of geneticheterogeneityin the Concho water snake,including moving Conchowater
snakesas long asFreeseDamis in place.

Basedon work describedin Sitesand Densmore(1991), Dr. J. Sites (Brigham
Young University, in litt., 1992) estimatedthat the reciprocaltransferevery 5 yearsof
threesnakesbetweeneachpopulationisolatedby the filling of0.H. Ivie Reservoirwould
effectivelycounteractanygeneticeffects imposedby the reservoir. Sitesrecommended
both sexesbe transferred. Recommendedsnakesizes (greaterthan 420mm SVL for
malesandgreaterthan475 mm for females)are intendedto avoid the highermortality
associatedwith smaller/youngersnakes.Furthermore,femalesshouldnotbegravidsince
gravid femaleshavebeenobservedbaskingmorethan otherclasses,which presumably
makesthemmoresusceptibleto predation(J.R.Dixon, pers.comm.). Thebestfemales
-for relocationareonesthat arejust approachingsexualmaturity. Assumingsomegene
flow would likely occur between the upper Colorado River and Concho River
populations,Sitesrecommendedno transfersbetweenthosetwo localities. However,
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availabledataindicatethatthesetwo populationsarenotconnected.Thus,recoverytasks
describedin PartsII andm involvereciprocaltransfersbetweenthe ConchoRiver,upper
ColoradoRiver, and lower Colorado River. The generalbasis for the frequencyof
transfers(generationtime) and numberof individualstransferredcanbe foundin Lande
andBarrowclough(1987).
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H. Threats

The Conchowatersnakeoccupiesa restrictedgeographicrangein theConchoand
ColoradoRiver Basinsin centralTexas. Optimalhabitatconsistsof free-flowing streams
overrocky substratesperiodicallyscouredby floods (whichproviderelatively sediment
free rock rubbleand openbanks),abundantrock debrisand crevicesfor shelter,and
shallowriffles which are consideredcritical tojuvenile survival.

The threatsto the Conchowater snakeinclude: (1) habitat lossanddegradation
resultingfrom: (a) reservoirinundationand (b) modificationsto flow regimesrelatedto
waterdiversionand/orimpoundment;(2) pollutionor degradationof water quality in the
Concho and Colorado Rivers or tributaries; (3) fragmentationand isolation of
populationsfollowing habitatdisturbances; (4) lossof adequateinstreamflow due to
naturaland/orman-madeconditions; and (5) sedimentloading and depositioncoupled
with vegetationencroachmentof rockylbedrockriffle habitatsusedby Concho water
snakes. Thethreatsare interrelated. Below damson the Colorado(e.g., E.V. Spence
Reservoir)normalriver flow hasbeenseverelyreducedand scouringwhichmaintainsthe
streambedhasbeenvirtually eliminated. Sedimentdepositionarisesfrom this lack of
channelmaintenanceandaffectsthe suitability of juvenilehabitat.

In reservoirs, Concho water snakes need rocky shorelines. Lake-dwelling
populationsare presentin E.V. SpenceReservoir,Ballinger Municipal Lake (Lake
Moonen), and 0.11. Ivie Reservoir. The populationsat Spenceand Ballinger are
effectively isolatedfrom riverine populations. The long-term statusof the 0.11. Ivie
populationis uncertain.

As 0.11. Ivie Reservoirmatures,sedimentdepositionwill occur in the upper
reaches/armswherewater velocitydropsandsuspendedmaterialsettlesout. The filling
processis determinedin partby basinmorphometry/geologyand climatic factors(Wetzel
1983). Otherreservoirsin the basinactingassedimenttrapswouldalsoaffectthe filling
process.It is anticipatedthatsedimentationwill eventuallyextendto shallowerareasused
by Conchowater snakes.

Theeffectsof the recreationalfishery in O.H. Ivie Reservoir(andadjoiningriver
segments)on the Conchowatersnakeandits preybaseareunknown. A numberof fish
speciesstockedin Ivie may prey upon Conchowater snakesor competewith Concho
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watersnakesfor small fish. Available dataneedto be reviewed. If necessary,studies
shouldbe conductedto determineimpacts(presentand future as the fisherymatures)to
the Conchowatersnakein 0.11. Ivie Reservoirproperand adjacentriverinehabitat in
the ConchoandColoradoRivers. Any proposalto stockfishesin habitatoccupiedby the
Conchowatersnake,includingrivers, shouldbereviewedfor possibledirectandindirect

impactsto the snake. — ~.

Pollution may be reducingthe valueof habitat in certainportionsof the range.
The CleanRiver Act (SB-818) requiresriver authorities/entitiesand the TexasWater
Commission (TWC) to perform a basin-wide comprehensiveassessmentof the
environmentalfactors affecting water quality. The intent is to identify existing and
potentialpollution problemsand eventuallyreduceor eliminate certainwater quality
problems. Unfortunately,theassessmentwill notbe availableuntil the next reportcycle
in 1994. However,statementsmadeatanApril, 1992,CleanRiversAct public meeting
expresseda numberof concernsrelatedto the non-point sourcepollution in the San
Angelovicinity; petroleumproduction,refining, andtransportationin the watershed;and
treatedsewagedisposaland a feedlotnearthe ConchoRiver.

Pointsourceandnon-pointsourcepollutionin theConchoRiver in the vicinity of
SanAngelo havenotbeenadequatelyevaluated. CRMWD hasa limited surfacewater
monitoring program(Lower ColoradoRiver Authority 1992), consistingprimarily of
salinity measurements.

The City of San Angelo has a no-dischargepermit for sewageinvolving land
treatmentnearthe ConchoRiver. TheTWC hasissueda noncompliancepenalty to the

City for exceedingits permittedirrigation applicationrate (J. Naldepka,City of San
Angelo, in litt., 1992). The overapplicationhas resultedin seepageto the river. In
1992, the permitteewas under an enforcementaction by the TWC to addressthis
problem. The ConchoRiver may be ableto assimilatesomeof this nutrient loading;
howeveranassessmentof actualimpactsis notavailable.

The U.S.GeologicalSurveyreportshighnitratevaluesfor the ConchoRivernear
PaintRock. The source(s)of this high nitrateconcentrationmay be resolvedthrough
work stemmingfrom theCleanRiversAct. Pollutantswith concentrationsaboveState
or Federalwaterqualitystandardsfor theConchoandColoradoRivers include:nitrates,
sulphates,totaldissolvedsolids,chlorides,phosphorus,andfecalcoliform. Sedimenthas
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beenidentified as a non-point sourcepollutant in the part of the basinoccupiedby the
Conchowater snake.

A numberof pipelinesconveyinga varietyof oil and gasproductscrossConcho
watersnakehabitat. A concernis that leakageor spills could rendersegmentsof the
Colorado River, ConchoRiver, or certain tributariesunsuitablefor the snakeor the
fishery uponwhich it depends.

Theextentofunauthorizedwaterdiversionsfrom the ConchoandColoradoRivers
and impoundment/harvestingof water in tributariesof the Conchoand ColoradoRivers
is unknown.
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I. Conservation Measures

The conservationmeasuresnow m placefor the Conchowatersnakestemalmost
entirely from the requirementsof the December 19, 1986, biological opinion and
Memorandumof Agreement(MOA) associatedwith the U.S. Army Corpsof Engineers
permit for the constructionof 0.11. Ivie (Stacy) Reservoirby the CRMWD. These
measuresinclude, but are not limited to, minimum flows from Spenceand 0.11. Ivie
Reservoirson a continuous,daily basis; streamchannelmaintenance(flushing flows)
(describedin SectionA); studiesof Conchowatersnakebiology, genetics,andphysical
habitat; constructionof artificial riffles; and monitoring of habitats,prey species,and
snakepopulations.

The managementalternativesdevelopedin andrequiredby thebiologicalopinion
also involve habitatrehabilitationwheresilt andvegetationhasencroached,alongwith
protectionof existingandrehabilitatedhabitats. CRMWDis alsorequiredtouseits legal
authoritytopreventwaterdevelopmentprojectsthatimpoundmorethan200 acre-feetand
discouragethosethat impoundless than200 acre-feet.

The U.S. Departmentof Agriculture’s ConservationReserveProgram(CRP),
which providesincentivesto setasidehighly erodiblelands,benefitsConchowatersnake
habitat in that it reducessoil erosionand contributesto maintainingwater quality of
surfacewatersin the ColoradoRiver basin. It is anticipatedthat whenthe primary
sourcesof sedimentationin the watershedare identified, enrollmentin the CRP may
significantly reducethe threatof sedimentationof riffle habitat.

Monitoring - Since 1987, the CRMWD has monitored Concho water snake
populationsat 15 sites three times each year. Snakesare counted, measured,and
permanentlymarked. Since1989,physicalaspectsof the habitathavebeenrecordedand
changesnoted. The monitoring programis expectedto continuethrough 1996. The
shorelineof 0.11. Ivie Reservoirhasbeencharacterizedinto areasof potentialhabitat.
Presently,CRMWD researchersare searchingthe shorelineto documentthe reservoirs
Conchowater snakedistribution(Thornton1991).

Fishpopulationsweresurveyedat the monitoringsitesin the fall of eachyear. In
addition, several other sites and seasonswere sampled in an intensive seining and
snake-trappingeffort in 1991 (Thornton1991).
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HabitatRestoration- As partof the biological opinion for 0.H. lyle Reservoir,
six artificial riffles werebuilt in 1989in an apparentlyunoccupiedreachoftheColorado
River below SpenceReservoir. Colonization of all of the six artificial riffles is
encouraging.Thehabitatin this stretchofthe ColoradoRiver hadbeenheavilydegraded
by siltation and vegetationencroachmentafter the constructionof Robert LeeDam.
Thoughhistorically it had supportedan abundantConchowatersnakepopulation,none
were found during surveysin the late 1980s.The fish preybasewas surveyedin 1990

and foundto be similar to that in habitatoccupiedby the Conchowatersnake. In 1991,
four of theartificial riffles werefoundtobeoccupiedby Conchowatersnakes.In 1992,
all six riffles wereoccupied. This indicatesthatphysicalhabitatmaybelimiting Concho
water snakedistribution in somestreamsegments.

Instreamflows - TheCRMWD is releasingwaterfrom bothSpenceand 0.11.Ivie
Reservoirsaccordingto a schedulespecifiedin the biologicalopinionand criticalhabitat
describedin SectionA of this plan. Theseflows should be reviewedregardingtheir
sufficiencytorehabilitateandmaintainthehabitatdownstreamofthesereservoirsfor use
by the Conchowatersnake.

Studies- Severalongoingor recentlycompletedstudiesare:

Texas A&M University, Departmentof Wildlife and FisheriesSciences. Dr.
JamesR. Dixon, Brian Greene,JamesMueller, and Martin Whiting have conducted
researchof the Conchowater snakesince 1988. Studies of age distribution, growth,

movement,reproduction,hibernation,foodand feeding,behavior,predation,andhabitat
usewerecompletedin 1993.

ColoradoRiverMunicipal WaterDistrict. Okla W. Thornton,Jr. is thebiologist
in chargeof the District’s studies. Studies,completedto date, have investigatedthe
stability and changesin habitats and stream channel profiles, and availability and
distributionof food items (Thornton 1991). Thornton(1992b)reportedon geophysical
aspectsof Conchowater snakehabitat.

Brigham Young University, Departmentof Zoology and TexasTech University,
—~ Departmentof Biological Sciences. Drs. JackW. Sites,Jr., R. PaulEvans,and Lew

Densmorehavestudiedgeneticstructureofpopulationsof theConchowater snake,using
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proteinelectrophoresis,mtDNA, and RPA nuclear-DNAanalyses(Sitesand Densmore
1991). Their studieswere completedin 1991.

U.S. FishandWildlife Service,NationalEcologyResearchCenter. Dr. Norman
J. Scott,Jr., hascompletedlaboratorystudiesof the growthof the threespeciesofwater

snakesin the areaand the thermalpropertiesof the juvenilehabitat.
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J. RecoveryStrategy

Currentresearch(Thornton1987, 1989, 1990, 1991, 1992a;ThorntonandDixon
1988; Dixon et al. 1988, 1989, 1990, 1991)suggeststhat, if habitatconditionsremain
stable,thelikelihood of extinctionof the Conchowatersnakeis low for the foreseeable
future. Maintenanceof adequateinstreamflows is essentialto maintainingboth the
quantityand quality of Conchowater snakehabitat.

Thisplan describestheminimumeffort thoughtnecessaryto providefor the long
term survival of the Conchowater snakein its naturalhabitat. Many othermeasures
couldbeusedto enhancethis effort, suchas: (1) detailedstudiesof the effectsof the
managementof O.H. Ivie Reservoir(e.g., reservoiroperationrules) on snakesin the
reservoirand adjacentriverine habitat and further demographicresearchand (2) an
evaluation of the 0.H. Ivie Reservoir fishery, particularly regarding its potential
interactionwith riverinepopulations. If afterthesestudies,dataindicateadverseeffects
to riverinepopulations,correctivemeasuresshouldbe investigatedand implemented.

In general,the recoverystrategyis to maintainthe habitatanddistributionof the
Concho water snake throughoutall areascurrently occupied to provide for viable
populations. Actions must be taken to insure that a combinationof natural and/or
man-madefactorsdoesnotresultin inadequateinstreamflows, whichwouldhaveserious
effectson the Concho water snake,its habitat, and prey base. Additionally, time is
neededto evaluatechangessuchas sedimentationand the adequacyof currentflushing
flows (relatedin part to reservoirdevelopment)on Conchowater snakehabitat.

If significantamountsof habitat arelost in the future, it is likely to be due to a
combinationof factors. The outlinedrecoveryactionsare designedto:

(1) secureadequatestreamflows;
(2) identify andmonitor thecumulativeeffectsofall deleteriousfactorson thehabitat

and distribution of theConchowater snake, including sedimentation,vegetation
encroachment,andwater quality;

(3) provide for protectionunderthe law;
(4) furthersecurethe statusof the snakeby reestablishingthe Conchowater snakein

river segmentsandcreekswherethey havebeenextirpated;
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(5) mitigatethepossibleadversegeneticeffectsofpopulationfragmentationcausedby
theconstructionof FreeseDam (creating0.11. Ivie Reservoir);and,

(6) further refinedataby which an objectivedecisioncanbemadeaboutwhetherto
removethe Conchowatersnakefrom the Federallist of threatenedandendangered
speciesanddetermineif thedelistingcriteriahavebeenmet.

Several apparently vigorous Concho water snakepopulationshavebeenstudied
since 1986 (Dixon et al. 1988, 1989, 1990, 1991; Thornton 1987, 1989, 1990, 1991;

Thornton and Dixon 1988). Surveys, to date, indicate that age classes(neonates,
juveniles,oradults)arevariable in sizefrom yeartoyear (Mueller 1990). Adult Concho

water snakesare typically few in numberscomparedto other age classes. Pastand
currentresearchaugmentedby the 10-yearmonitoring plandescribedin the Recovery
Narrativeshouldprovideinformationonthestatusofthe Conchowatersnakerangewide.
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— II. RECOVERY

A. Objective

Theobjectiveof this recoveryplanis to outlinethe tasksnecessaryto recoverthe
Conchowatersnaketo thepoint that theprotectiveprovisionsoftheEndangeredSpecies
Act areno longernecessaryandit canberemovedfrom the threatenedand endangered
specieslist.

B. RecoveryCriteria

TheConchowatersnakewill beconsideredfor delistingwhenall of the following
criteria aremet:

(1) adequateinstreamflows are assuredevenwhenthe speciesis delisted;

(2) viablepopulationsarepresentin each of the three major reaches (the Colorado

River aboveFreeseDam, ColoradoRiver below FreeseDam, and the Concho
River). Here,populationis definedas all Conchowatersnakesin a given area,

in this case,eachmajor river reach.

(3) movementof an adequatenumber of Concho water snakesis assuredto
counteractthe adverseimpactsof populationfragmentation. Thesemovements
shouldoccuraslongasFreeseDam is in placeoruntil suchtimethat the USFWS
determinesthatConchowatersnakepopulationsin thethreereachesareviable and
“artificial movement”amongthem is notneeded.

A viable populationis one that: (1) is self-sustaining; (2) can persistfor the
long-term;and,(3) canmaintain“its vigorand its potentialfor evolutionaryadaptation”
(Soul~ 1987). Self-sustainingmeansthatthe populationhasthecapacitytomaintainitself
withoutsignificantintervention. Long-termis definedasthe foreseeableecologicalfuture
andwould involve typically hundredsof years(Soul~ 1987).

Concho water snakes within each major reach are found in “local populations” or

demes (following Mayr 1970), which are associated with patches of habitat, usually a

riffle complex. Here, deme is defined as all potentially interbreedingindividuals(snakes)
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at a given locality/riffle complex. Available informationindicatesthatthedistributionof
the Conchowatersnakeis alineararray(alonga river or creekcourse)ofdemes. In this
lineararrangementof habitatpatches(thelongitudinaldistributionofriffle complexesin
a river reach),demesexperiencebothlocal extinction(extirpation)andrecolonizationas
snakes move in from neighboring riffles. Although there may be temporary
discontinuitieswithin a population(reach),snakesprobablymoveregularly acrossthese
discontinuities,recolonizingsegmentsthat becomeextirpated,andforming a singlegene
pool. Geneticcontactsbetweensmalleroutlying groupsof snakes(i.e., E.V. Spence
Reservoir,BallingerMunicipal Lake)and snakesofthe upperColoradoRiverproperare
less certain,but mightoccur.

The future well-beingof the Conchowater snakeshouldbe ensuredif the three
majorpopulationsandseveralof thesmalleronesaremaintainednearpresentlevels. A
sampling plan is designedto characterizethe stability of eachmajor populationby

sampling40 siteseachyearovera ten-yearperiod. At least 12 monitoringsitesshould
be placedin eachmajor reach. The dataderivedfrom this monitoring will be usedto
help determine if the Concho water snake should be considered for delisting.

Theresultsof monitoringwill provideinformationon (or anestimateof) the rates
atwhich demesgo extinctandarerecolonized(i.e., “patchturnover” following Soul~and
Gilpin 1986). It will be causefor alarmif a numberof demesdisappearand are not
replaced.In this event,delistingshouldbe delayeduntil the causesof thedisappearances
canbe determinedand corrected.

Determinationof whethercriterion2 is metwill bebased,in part, on information
developedfrom 10 yearsofmonitoringat 40 localitiesdistributedthroughoutthe range.
The Servicewill considerit anindication that criterion 2 is met if:

(1) Conchowater snakesarepresentin at least7 of 10 yearsof monitoring in

38 of the40 sites and

(2) Conchowater snakesarepresentin a total of 11 of 12 monitoring sitesin
eachreachat leastoncem the last threeyearsof monitoring.
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C. RecoveryOutline

Thefollowing is anoudineof recoverytasksneededto attainthe objectiveof this
plan. Detailedinformationon eachofthe tasksis containedin the recoverynarrativein
SectionD.

1.Assureadequatestreamflows rangewideby appropriatemeans.

1.1. Monitor hydrologyandphysicalhabitatin ConchoandColoradoRiversand
review all relevant data.

1.2. Ensureadequateinstreamflows occur to maintain viable populationsof

Conchowatersnakes.

2. Evaluatethe statusof the Conchowater snakeand the extent of other threats
rangewide.

2.1. Identify 50 and establish40 monitoring sitesthroughoutthe rangeof the
Conchowater snakeon the ConchoandColoradoRiversandElm, Coyote,
andBluff Creeks.

2.2. Monitor 40 sitesannuallyfor a minimum of 10 years. Surveyfor snakes
andmonitor hydrologyandphysicalhabitat.

2.3. Assesspotential for contaminantsto affect Conchowatersnakeand/orthe
Concho - Colorado River ecosystem, and act to abate threat(s) from
contaminantsif identified.

3. Providelegalprotection.

3.1. Enforceexisting Federaland Statelaws.

3.2. Conductconsultationsundersection7 of the EndangeredSpeciesAct for

actionsthatmayaffect the Conchowater snakeand/orits critical habitat.

35



4. Reintroducethe Conchowatersnakeinto suitablehabitatin thehistoric rangeand
monitor thesepopulations.

4.1. Evaluatethe potential for reintroductionof the Conchowater snakein the
ConchoRiverdrainageupstreamfrom SanAngelo. If appropriate,proceed
with reintroductionand follow-up monitoring.

4.2. Monitor reintroducedpopulations.

4.3. Evaluatethe potentialand merits for otherreintroductionsitesin suitable
habitat in the historic range. If a potential site would contributeto the
long-termsurvivalof theConchowater snake,proceedwith reintroduction
and follow-up monitoring.

5. Maintain geneflow among populationsisolatedby 0.11. Ivie Reservoirthrough
snake translocations.

6. Developandimplementapost-recoverymonitoringplan with appropriateFederal,
State,public and/orprivate entities.

36



D. RecoveryNarrative

1.Assureadequatestreamflows rangewideby appropriatemeans.Adequatestream
flows areessentialto thecontinuedsurvival of the Conchowatersnake. Instream
flows in the Concho and Colorado Rivers and certain tributaries should be
evaluatedand adequateflows protectedby appropriateandavailablemeans.

1.1. Monitorhydrologyandphysicalhabitatin ConchoandColoradoRiversand
review all relevant data. Review all hydrologic, reservoir, meteorological,

and water diversiondata for effects to instreamflow. Monitor suitable
habitat for losses ftom sedimentationand vegetation encroachment.
Characterizestatus of physical habitat rangewide and determine if
sedimentation is a long-term threat. A rangewide evaluation of stream
channelstability, sedimentsourceanddeposition,vegetationencroachment
andwater chemistryshouldbe done. A comparisonof the number,size,
and distributionof riffle complexesrangewide shouldbe made. Water
quality shouldbemonitored. Theeffectsof spreader(check)dams(existing
andplanned)on Conchowater snakehabitat shouldbe evaluated.

1.2. Ensureadequateinstreamflows occur to maintain viable populationsof
Conchowater snakes. Protectstreamflows in the Conchoand Colorado
Riversandcertaintributariesthroughimplementationof the MOA andother
appropriatemeans. Assurancethatadequateflows will continueevenafter
the speciesis delistedmustbeprovidedbeforetheConchowatersnakecan
beconsideredrecovered.

2. Evaluatethe statusof the Conchowater snakeand the extent of other threats
rangewide.Establishanadequatenumberofmonitoringsites(40) andmonitor the
Concho water snakeand factors affecting suitability of habitat. To identify,
evaluate,and reducethreatsto the Conchowater snakeand quality and quantity
of its habitat,a monitoring programinvolving 10 yearsof datacollectionshould
beconducted. If, afterthis monitoring,thereis: (1) no significantreductionin the
rangeof the species,(2) no significant threats to its well-being, and (3) other
recoverycriteriaare met, it canbe consideredfor delisting.
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Dataallowing estimatesof local populationsize,net reproductiverate,deathrate,
andmovementof individualsamongpopulationshavebeencollectedby researchers
from TexasA&M University and CRMWD. It is intendedthat this information
be usedto the maximumextentpossiblein evaluatingthe statusof the Concho
watersnake.

Themonitoringplanshouldalsopermitanestimateofthe rateatwhich riffle/riffle
complexesturnover. Here, turnovermeansthe processof local occupiedpatches
of habitat(riffle complexes)going extinctand thenbeing recolonized.

2.1. Identify 50 and establish40 monitoring sites throughoutthe rangeof the
Conchowater snakeonthe Conchoand ColoradoRiversand Elm. Coyote

.

and Bluff Creeks. Fifty sitesshouldbe selectedfrom the breadthof the
Conchowater snake’srange. Forty will beusedformonitoringandtenwill
be used as alternatesites in the event that a monitoring site becomes
unusable. SeeAppendixC for details.

2.2. Monitor 40 sitesannuallyfor a minimumof 10 years. Surveyfor snakes
andmonitorhydrologyandphysicalhabitat. The same40 sitesshouldbe
monitoredeachyear, startingtheyearfollowing their establishment.If for
somereason,monitoringcannotbedonethatyear,monitoringresumesthe
nextspring,until 10 yearsof dataarecollected. SeeAppendix C.

2.3. Assesspotential for contaminantsto affect Conchowatersnakeand/orthe
Concho - Colorado River ecosystem.and act to abate threat(s) from
contaminantsif identified. All availableinformationrelatedto waterquality
in the Concho and Colorado Rivers and certain tributaries should be
reviewedand evaluatedfor potential to affect the snakeor its prey base.
Contaminantsof concerninclude: nitrates,sulphates,totaldissolvedsolids,
chlorides,phosphorus,fecalcoliform, municipalwastewater,urbanrunoff,
petroleum production and transportation, agricultural chemicals with
potential to affectaquaticwildlife (insecticides,herbicides,fungicides,and
fertilizers), and sediment. Neither the USGS nor CRMWD currently
monitorfor organiccontaminantssuchaspesticides. Sedimentwill bedealt
with underTask 1.1. The factorspotentially involved in the fish kills of
1989should alsobe reassessed.
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3. Providelegal protection. The majority of theConchowater snakeconservation
measuresin placetoday arethe resultof the interagencyconsultationrequiredby
theESA.

3.1. Enforceexistin2FederalandStatelaws. Regulationsunderthe Endangered
SpeciesAct, Lacey Act, and State endangeredspecies/wildlifeprotection
laws shouldbeenforcedto assistin conservationof the species.

3.2. Conductconsultationsundersection7 of the EndangeredSpeciesAct for
actionsthatmay affect the Conchowater snakeand/orits critical habitat

.

All Federalagenciesarerequiredto consultwith theUSFWSif any action
authorized,funded,or carriedout by the Federalagencymay affect the
Concho water snakeor its designatedcritical habitat. They are also
requiredtoavoidjeopardyto the snakeoradversemodificationof its critical
habitat.

4. Reintroducethe Conchowater snakeinto suitablehabitatin the historic rangeand
monitor thesepopulations. Generally, the larger the geographicrange that a
speciesoccupies, the less susceptibleit is to extinction, particularly due to
catastrophicevents. Two areasworth consideringasreintroductionsitesfollow:

(1) The Conchowatersnakeformerlyoccurredin tributariesto the ConchoRiver
aboveSanAngelo. Thecausesof their extirpationfrom this areaarenotknown,
butseveralstreamsretainmostof theirhistoric flows andthe habitatsappearto be
relatively unmodified. Reestablishmentof populationsaboveSanAngelo could
providean importantsourceof snakesin the eventthat a catastropheaffectsthe
ConchoRiver populationbelow SanAngelo.

(2) The Concho water snake appearsto have a spotty distribution along the
ColoradoRiverbetweenFM 45 andBendandmaybeabsentbetweenRegencyand
HarmonyRidge (seeFigure 4). Scott et al. (1989) suggestedthat the distance
betweenriffles may be a determinantof the snakesdistribution, andthe distance
between riffles in this portion of the Colorado may have resulted in this apparent
breakin the distributionof theConchowatersnake. They suggestedthat natural
recolonizationof habitatpatchesin this reachwould notbe likely due to: (1) the
relative distances between riffles in this reach, (2) lower density of riffles per km,
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and (3) the fact that Conchowater snakesdo not typically move largedistances.
The actualfactorsdeterminingthe sparsedistributionof Conchowater snakesin
portions of this reach are not known, but potentially could involve natural
conditions (such as geology, streamgradientand/or distancebetweenriffles
(Thornton 199Th), natural events (such as a long-term drought) and/or
man-affectedconditions. Scottet al. (1989) consideredtheir searcheffort in this
reach (3.5 hours per site) sufficient to detect the presenceof snakes. They
searched15 of 43 identifiedriffles betweenHighway45 and Bend. Their surveys
(1979 - 1987) did not report Conchowater snakesnear Harmony Ridge nor
Adams, thougha 1988survey(ThorntonandDixon 1988)did find oneadult and
twojuvenilesin thisarea. TheColoradoRiver betweenRegencyandBendshould
be consideredfor possiblehabitatmanagement/enhancementand potentially for
reintroductionefforts.

4.1. Evaluatethepotential for reintroductionof the Conchowater snakein the
ConchoRiver drainageupstreamfrom SanAngelo. If appropriate.proceed
with reintroductionand follow-up monitoring. Two securesitesshouldbe
chosenfor goodhabitatandpreybaseondifferent tributariesand40 snakes
releasedat eachsite. Thecandidatesitesshouldbe thoroughlyevaluatedfor
potential to support Concho water snakes. If the sites are suitable, 80
Conchowater snakesshouldbe capturedduring late April and May from
various sites in the upperConchoRiver. A good mix of juveniles and
adultsshouldberetained. Thesex,snout-ventlength,andweightshouldbe
recordedand a passiveintegratedtransponder(PIT) implantedin each.

4.2. Monitor reintroducedpopulations. Starting in the fall of the year of the
introduction,the introducedpopulationsshouldbemonitoredtwice ayear,
in the spring (May 1-15) and fall (September 1-15). At eachsite,efforts
should include trapping at least 100 trap-nightsusing 25 minnow traps
modified to retain all snakes,including neonates. The sex, weight, and
snout-ventlengthshouldberecordedandPIT implanted,if thesnakeis not
alreadycarryingone. The reintroductionsshouldbemonitoredfor at least
10 years.
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The decisionwhetheror not to add additionalsnakesto the reintroduction
sitesafterthe first yearshouldbemadeafterdataonthepersistenceof the
initial introductionsare available.

4.3. Evaluatethe potential and merits for otherreintroductionsitesin suitable
habitatin the historic range. If a potential site would contributeto the
long-termsurvival of theConchowatersnake,proceedwith reintroduction
andfollow-up monitoring. TheColoradoRiverbetweenRegencyandBend
should be resurveyed for Concho water snakes, potential habitat
enhancement,and reintroductionefforts. Reintroductionand monitoring
outlinedin 4.1. and 4.2. shouldbe followed, exceptthe numberof sitesto
be monitoredmay bedifferent.

5. Maintain geneflow amongpopulationsisolatedby 0.11. Ivie Reservoirthrough
snaketranslocations.Most of the following proceduresfollow recommendations
madeby Sites(in litt., 1992), building on SitesandDensmore(1991). Geneflow
should be maintainedthrough the translocationof snakes. A thorougheffort
should be made to evaluate the survivability of translocatedsnakes and the
productionof offspring. To providefor geneflow amongthe threepopulations
isolatedby the constructionof O.H. Ivie Reservoir,snakesof both sexesshould
be movedevery 5 yearsaccordingto the following pattern:

(1) move four snakes(two of eachsex) from the ColoradoRiverjust above0.11.
Ivie Reservoirto the ConchoRiver nearits confluencewith thereservoirandvice
versa;

(2) movefour snakes(two of eachsex) from the confluenceof theConchoRiver
and 0.11.Ivie Reservoirtothe ColoradoRiverbelow0.11.Ivie Reservoirandvice
versa;and

(3) movefour snakes(twoof eachsex)snakesfrom theColoradoRiverjustabove
0.11. Ivie Reservoirto the ColoradoRiver below 0.11. Ivie Reservoirandvice
versa.

Both sexesshouldbe transferred. Males shouldbe largerthan420 mm SVL and
femalesshouldbe largerthan 475 mm SVL and non-gravid. This will entail the
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moving of a total of 8 snakesfrom each of the threesites every 5 years. No
snakesfrom 0.11. Ivie Reservoirshouldbe involved in this translocationprocess.
Survivability and reproductionof translocatedsnakesshouldberesearched.The
likelihood of transferredindividualsproducingoffspring shouldbeevaluated. If
feasible, useof geneticmarkers should be employedto track geneflow in the
individuals associatedwith the translocations.To employthis method,it will be
necessaryto have good baselineinformation on selectedmarkers for all three
populations. Thus, the successand extent of gene flow provided by the
translocationsmaybeestimatedby the frequencyof theintroducedmarkers. The
potentialfor subpopulationsin 0.11. Ivie Reservoirto mix and exportindividuals
to adjacentupstreampopulationswithout humaninterventionshouldbe reviewed
every 2 years.

6. Developandimplementapost-recoverymonitoringplanwith appropriateFederal

.

State.public and/orprivate entities. All datafrom monitoringduring recovery
implementation should be evaluated and a post-recovery monitoring plan
developed. Monitoring should continuefor at least5 years after de-listing, as
requiredby the 1988 amendmentsto the EndangeredSpeciesAct. USEWSshould
work with TPWD and others to monitor the Conchowater snakerangewide,
possiblyin a mannersimilar to monitoring during recoveryimplementation.
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Ill. IMPLEMENTATION SCHEDULE

The following ImplementationScheduleoutlines actionsand estimatedcosts for
recoveringthe Conchowatersnake. It is a guide tomeetingthe objectiveelaboratedin
Part II of this plan. The scheduleindicatesrecoveryplan tasks,correspondingoutline
numbers,taskpriorities, durationof tasks(“continuous” denotesa taskthat oncebegun
shouldcontinueonanannualbasis),which agenciesareresponsiblefor performingthese
tasks, and estimatedcosts for various agencies involved. The estimatedcosts are
generally basedon staff time neededper task. One exceptionis the USGSline item
underTask 1.1. That cost estimateis basedon annualcosts to operatenine stream
monitoring stations in the Conchowater snake’scurrentrange. Theseactions,when
accomplished,shouldresult in therecoveryof theConchowatersnakeandprotectionof
its habitat.

The costsestimatedareintendedto assistin planning. This recoveryplandoesnot
obligateanyentity, privateor public, to expendthe estimatedfunds. Thoughwork with
privatelandownersis called for in the recoveryplan, theyarenotobligatedto expendany
funds.

RecoveryTask Priorities

1 = An actionthat mustbe takento preventextinctionor to preventthe speciesfrom
declining irreversibly in the foreseeablefuture.

2 = An action that must be taken to prevent a significant decline in species
population/habitatquality, or some other significant negativeimpact short of
extinction.

3 = All otheractionsnecessaryto providefor full recoveryof thespecies.
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Key to Acronyms Usedin Implementation Schedule

BR = Bureauof Reclamation
CRMWD = ColoradoRiver Municipal WaterDistrict
CWA = CleanWaterAct
FIFRA = Federal Insecticide,Fungicide,and RodenticideAct
FWS = U.S.FishandWildlife Service(Region2 is the responsibleregion)

FWS-ES = EcologicalServices
FWS-LE = Law Enforcement

SCS = Soil ConservationService
TPWD = TexasParksand Wildlife Department
TWC = TexasWater Commission
USACE = U.S. Army Corpsof Engineers
USEPA = U.S. EnvironmentalProtectionAgency
USGS = U.S.GeologicalSurvey
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CONCHO WATER SNAKE RECOVERY PLAN IMPLEMENTATION SCHEDULE I

NUMBER NUMBER TASK DESCRIPTION

TASK

(YEARS) PARTY

COST ESTIMATES ($000)

THOUSANDS DOLLARS

COMMENTSFISCAL

YEAR 1

FISCAL

YEAR 2

FISCAL

YEAR 3

11.2

PROTECT AND

ASSURE

ADEQUATE

INSTREAM

FLOWS RANGEWIDE

CONTINUOUS

FWS-ES

CRMWD

TPWD

TWC

USACE

4

4

4

40

5

4

4

4

40

5

4

4

4

40

5

SAME COSTS

ESTIMATED FOR

ALL FOLLOWING

YEARS

2 1.1

MONITOR

HYDROLOGY

AND PHYSICAL

HABITAT

RANGEWIDE

COt.mNuouS

FWS-ES

CRMWD

TPWD

USGS

1

10

2

Si

1

10

2

81

1

10

2

81

SAME COSTS

ESTIMATED FOR

ALL FOLLOWING

YEARS

2 2.1
ESTABUSH

MONITORING

SITES RANGEWIDE

1
FWS.ES

TPWD

18

7

2 2.2 MONITOR 40 SITES
FOR 10 YEARS 10

FWS.ES

CRMWD

TPWD

1

10

5

1

10

5

1

10

5

CRMWD ONLY FOR 1ST

srris. CRMwD WORK

INCLUDES MONJITIRINO

REQUIRED UNDER j7,

IS~YR FOR ALL

POLLOWINO YEARS

SPLIT DY FWS & TPWD

2 2.3
ASSESS AND ABATE

THREATS TO

WATER QUALITi’

coinmuous

~15.E5

CRMWD

TPWD

TWC

USEPA

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

SAME COSTS

ESTIMATED FOR

ALL FOLLOWING

YEARS

2 3 1 ENFORCE EXISTING
LAWS

AND REGULATIONS

CONTINUOUS

FWS-LE

CRMWD

TPWD

TWC

USACE

2

2

2

20

I

2

2

2

20

I

2

2

2

20

I

SAME COSTS

ESTIMATED FOR

ALL FOLLOWING

YEARS
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CONCHO WATER SNAKE RECOVERY PLAN IMPLEMENTATION SCHEDULE

NUMBER NUMBER TASK DESCRIPTION

TASK

(YEARS) PARTY

COST ESTIMATES ($000)

THOUSANDS DOLLARS

.iiil FISCAL

YEAR 2 YEAR 3

5 5 S

3 3 3

3 3 3

COMMENTSFISCAL

YEAR 1

2

3

3.2
PROTECT THROUGH

SECTION 7

CONSULTATION

CONTINUOUS

USACE

USEPA

ANY

FEDERAL

AGENCY

SAME COSTS

ESTIMATED FOR

ALL FOLLOWING

YEARS

USACE: CWA I 404

USEPA: FIFRA & CWA

2 5

TRANSLOCATE AND

MONITOR SNAKES

AMONG CONCHO,
LOWER COLORADO.

& UPPER

COLORADO RIVERS

CONTINUOUS

CRMWD 8 1 5 YR CYCLE

STARTS 1995.

8/YR FOR CYCLE
YEAR I AND I/YR

FOR CYCLE YEARS

2,3,4, 5

3 4.1
EVALUATE &

REINTRODUCE
SNAKES ABOVE

SAN ANGELO

2

FWS-ES

BR
TI’WD

2

25
2

2

2

3 4.2
MONITOR

REINTRODUCTION
ABOVE SAN

ANGELO

10

FWS-ES

BR
~IPWD

I

I
I

FUTURE COSTS

SAME AS YEAR 3
FOR NEXT 9 YEARS

3 4~3
EVALUATE SITES

RANGEWIDE,

REINTRODUCE.

MONITOR 10 YEARS

12

FWS-ES

TPWD

3

3

3

3

2

2

FUTURE COSTS

SAMEASYEAR3

FOR FOLLOWING 9

YEARS.

COSTS MAY BE

HIGHER IF HABITAT

ENHANCEMENT

NEEDED

3 6
DEVELOP AND

IMPLEMENT

POST-RECOVERY

MONITORING PLAN

FWS-ES

TPWD

USFWS 35 TOTAL

TPWD 10 TOTAL

FOR 5 YEARS POST-

RECOVERY
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Appendix A.

LIST OFINDIVIDUALS AND AGENCIESPROVIDING COMMENTS
ON THE DRAFT CONCHOWATER SNAKE RECOVERYPLAN

CharlesE. Bradshaw
Dr. JamesJ. Bull, University of Texas,Austin, TX
Will and KarenByler
Paul T. Chippindale,University of Texas,Austin, TX
Roger Conant
Dr. JamesR. Dixon, TexasA&M University, CollegeStation,TX
Kerry and ConnieS. Glass
Brian D. Greene
BerthaM. Ham
Dr. David M. Hillis, University of Texas,Austin, TX
Mitchell Jansa
PaulJansa
SteveJansa
Gerard A. Kasberg
Barbara Marshall
Dr. Terry C. Maxwell, Angelo StateUniversity, SanAngelo, TX
Charly McTee,TexasWildlife Association,SanAntonio, TX
JamesM. Mueller, EG&E Energy Measurements,Las Vegas,NV
Harry W. Oneth,Soil ConservationService,Temple, TX
FredOre, Bureauof Reclamation,Austin, TX
Craig D. Pedersen, Texas Water Development Board, Austin, TX
Dr. Andrew Price, TexasParksandWildlife Department,Austin, TX
Dr. NormanJ. Scott,Jr., USFWS,Univ. of NM, Albuquerque,NM
Dr. JackW. Sites,Jr., BrighamYoung University,Provo,UT
Olda W. Thornton,Jr., CRMWD, Leaday,TX
WayneVaughn
Paulaand JerryVinson
M.C. Vinson
FrankC. Wells, U.S. GeologicalSurvey,Austin, TX
Martin J. Whiting, TexasA&M University, CollegeStation,TX
JohnR. Wood
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AppendixB.

PRINCIPAL COMMENTS RECEIVED ON THE
CONCHOWATER SNAKE RECOVERY PLAN

In July and Augustof 1992,the USFWS (Service)distributed 166 copiesof the draft
ConchoWaterSnakeRecoveryPlan. TheUSFWSalsodistributed318 lettersnotifying
potentially interestedparties(including personswho had commentedon Conchowater
snake critical habitat designation,county commissioners,local, State, and Federal
agenciesandconservationorganizations)thattheplanwasavailablefor public review and
comment. The USFWS receivedletters of commentfrom 34 individualsor agencies.
One individual submittedtwo commentletters. Somelettersrepresentedcommentsof
more than one individual. All commentswere consideredwhen revising the draft
recoveryplan. The USFWS appreciatesthe time that eachof the commenterstook to
review thedraft and to submittheir comments.

Thecommentsdiscussedbelowrepresenta compositeof thosereceivedprior to the close
of the public comment period. Commentsof similar natureare grouped together.
Substantivecomments that questionapproachor methodologyare discussedhere.
Commentsregardingsimpleeditorialsuggestions,suchasbetterwordingor spellingand
punctuationchanges,were incorporatedasappropriatewithout discussionhere.

All commentsreceivedareretainedasapartof theadministrativerecordof recoveryplan

developmentin the USFWS’s Ecological ServicesField Office in Austin, Texas.
Referencesmadeare to the final versionof the RecoveryPlan, exceptwherenoted. A
summaryof principalcommentsand theUSFWS’sresponsefollows.

Comment 1. The draft recoveryplandoesnotdescribethe benefitsprovidedby Soil
ConservationServicefloodwater retarding strnctures(impoundments). Ninety-oneof
thesestructuresexist in the Concho and Colorado River watershedand 11 more are
plannedfor futureconstruction.

53



ServiceResponse:The USFWS is interestedin any information that would provide an
assessmentof the effectsof thesestructures. We agreethat reducedsedimentationof
Conchowater snakehabitat is beneficial. However,channelmaintenanceprovidedby
high flows andfloods are alsoconsideredbeneficialin termsof scouringsedimentfrom
riffle habitat. Additionally, the lossof instreamflow due to evaporation(or diversion)
from suchimpoundmentswould affectthe hydrology of rivers and creeksoccupiedby
Concho water snakes. Knowledge of the location and actual operation of these
impoundmentswould also aid in determining their effects on the hydrology and
sedimentationof riverinehabitatoccupiedby Conchowatersnakes.Additionalanalysis
is neededto determinethe impacts (positive and adverse)of thesestructureson the
Conchowatersnake.

Comment 2. The draft recoveryplan doesnot describethe benefitsof conservation
treatmentssuchasthe ConservationReserveProgram.

ServiceResponse:We agree that the ConservationReserveProgramis beneficial to
Conchowatersnakehabitatsinceit reducessoil lossdueto wind and watererosionand
contributesto maintainingwater quality of surfacewaters and wetlands. The final
RecoveryPlanrecognizesthis benefit.

Comment 3. Since streaniflowis an importantdeterminantof Conchowater snake
habitatandthis informationis tobecollectedatmonitoringsites,whatmeanswill beused
to relategageheightto flow?

ServiceResponse:This is an importantpoint and relatesto both the establishmentof
monitoringsitesandphysicalparametersmeasuredduringmonitoring. Whenmonitoring
sitesare established(typically at riffles/riffle complexes),the intent is to placea staff
gageat the mostappropriatelocation (whichmaybenearthe headof the riffle andnot
the longitudinalcenterof the monitoring site)anddevelopa dischargeestimatebasedon
channelprofile, flow measurements,andstafflevel. Regardingthe rangeof discharges
at a site, lower (base)flows are theprimary interest. The stability of the channelwill
affect the ability to estimatedischarge. If during monitoring the channelprofile shifts,
newleveling work would be neededto reestablisha moreaccuratedischargeestimate.
Hopefully, monitoring visits would be supplementedby data collectedby interested
landowners/parties,sincestreaniflow is usually important to them. Weekly, perhaps
daily, staff readingscouldbe collectedby volunteers.
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Comment 4. Costsassociatedwith reconnaissanceand evaluationof the SpringCreek
area for reintroductionof the Conchowater snakewere providedby the Bureau of
Reclamation.

ServiceResponse:Thesecostshavebeenincorporated.

Comment 5. Thedraft recoveryplan lists protectionof streamflows in the Colorado
andConchoRiversamongtheactionsneeded.Severalcommenterswereconcernedabout
impactsto water rights.

ServiceResponse:TheTexasWaterCommissionis the authoritythat administersrights
to usethe state’ssurfacewater. The RecoveryPlanis a documentfor planning and
guidanceonly and doesnotconstitutean actiondecisionby the Serviceto affectwater
rightsacquiredby anyperson,corporation,or agency. The flows from E.V. Spenceand
O.H. Ivie Reservoirsdiscussedin SectionA stem from formal consultation betweenthe
U.S. Army Corpsof Engineersand the Serviceover the permit for the constructionof
O.H. Ivie Reservoir. The instream flows needed by the Concho water snakedo not
require withdrawal or diversion from the natural watercourse. The Texas Water
Commissionis responsiblefor determining: (1) if wateris availablefor use; (2) if the
useof water affects vestedwater rights; and (3) if the use is detrimentalto the public
welfare.

Comment 6. What is the relationship betweenthe designationof critical habitatfor the
Conchowater snakeand possibledesignationof segmentsof the Conchoor Colorado
Riversasa “scenic river” for hiking, camping,etc.?

ServiceResponse:This RecoveryPlandoesnotaddressthe issueof designatingareas
as a “scenic river”. Recreationalong the Conchoand ColoradoRivers, suchashiking
andcamping,is compatiblewith conservationofthe Conchowatersnake. However,the
Serviceis unawareof any attemptto designatetheseareas,in part or in whole, as a
scenicriver.
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Comment 7. Recoveryefforts should abandonplans to transfersnakesbetweenthe
ColoradoandConchoRiversaboveO.H. Ivie Reservoirdueto acombinationof various
points, including: (1) the persistenceof Conchowater snakesin O.H. Ivie Reservoir
wouldprovidefor geneflow, (2) transferredsnakeswould attempttoreturnto theirnatal
homeand fall prey to predators,(3) transferredsnakescould introducediseaseand/or
parasitesto newareas,and (4) handlingsnakesmaybe harmful. Thetransferof snakes
is not needed. The geneticconsequencesare notsevere. The reservoirmay provide
suitablehabitat(andpresumablysomeconnectivity). How longwould the translocation
program continue? The creationof suitablehabitat patchesalong strategicareasof
shorelinemay providegeneticcontact.

ServiceResponse: The general plan to transfersnakesto counteractthe effects of
fragmentationhasbeenmodified. Two scenarioswould provide for “genetic contact”
betweentheupperColoradoandConchopopulations.First, snakesmayeventuallymove
from the ConchoRiver to the ColoradoRiver throughIvie Reservoir(andvice versa).
However, a numberof factors could affect the likelihood of that movement(e.g.,
predation).A secondscenariois thatriverine snakesinterbreedwith reservoirsnakesand
their offspring, throughdispersal,would eventuallyprovidegeneticcontact. For this to
occur, the O.H. Ivie populationwould haveto providesomeconnectivity. Presently,
suchconnectivityis not in evidence.

Important factors that will affect the likelihood of connectivity through 0.11. Ivie
Reservoirinclude: (1) the suitability of habitatfor Conchowater snakesalongcertain
shorelinesegmentsof 0.11. Ivie Reservoir;and (2) the persistenceand distributionof
snakesin the reservoir. Monitoring snakesat sitesabovethe reservoiron the Concho
and ColoradoRiversand the reservoirmay provide informationon movementsin and
betweentheseareas.TheServicebelievesthatreciprocaltransplantationofsnakesamong
the threeisolatedareasis prudentuntil data showeither: (1) geneticcontacthas taken
place(or is likely to have takenplace); or (2) all threepopulationsof concern,even
thoughisolated,areviable. Thepossiblenegativeeffectsofsuchtransfersareconsidered
to be minimal.

The Servicebelievesthat movementamongfragmentedpopulationsshouldcontinueuntil
dataindicatethat suchactionsareno longerwarranted. If strategicsectionsof O.H. Ivie
shorelineare suitable(or madesuitable) for Conchowater snakes,the likelihood of
naturally maintainedgeneticcontactwould be substantiallyincreased.
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Comment 8. The frequencyof transfersshouldbe every 5 yearsand the numberof
individualstransferredshouldbe threeinsteadof five. Both sexesshouldbetransferred
but malesshouldbe largerthan420 mmSVL andfemalesshouldbe largerthan475 mm
SVL andnon-gravid.

ServiceResponse: With the exceptionof changingthe frequencyof transfersto four
snakes,so that equalnumbersof both sexeswould be moved,theserecommendations
havebeenincorporated.

Comment 9. Limiting recoveryeffort to the ColoradoRiver proper ignoresknown
populationsin tributaries.

ServiceResponse: Recoveryefforts encompassall known populations,including the
ConchoRiver andothertributariesof the Coloradosuchas Elm Creek.

Comment 10. Nowhere is the populationsize of Concho water snake statednor
populationgoalsset forth. Baselinepopulationsare neitherstatednorestimated,andit
is difficult to seehow valid judgmentsmay be madeas to the trendsof the various
populations.

ServiceResponse:An extensiveamountof good datahasbeencollectedover the past

5 yearsby researchersfrom TexasA&M University and CRMWD. Populationestimates
areavailablefor mostmonitoredpopulations.Becausemany ofthe threatsareto Concho
water snakehabitatwhich would affectall snakesin a givenarea,recoveryactionsare
focusedon habitatconsiderationsand not necessarilynumbersof individuals. Some
threatsarepopulationsizerelated(suchasadversegeneticeffectsdue toa smalleffective
population size) and the Service intends that adequateinformation is gatheredto
understandandminimize thesekinds of threatsaswell.

Comment 11. “Flows in the upper Colorado River basin are strongly affected by the
semi-aridweatherpatternsthey are derivedfrom. During dry periods,inflows to E.V.
Spenceand 0.11. Ivie Reservoirare less thanyour estimatedflow needsof the Concho
water snake. During such periods, . . . thesereservoirscannot makereleasesfrom
storagewithout forfeitinga significantamountof theirpreciouswatersupply yield. Does
the USFWS intend to requestreleasesfrom storagefor this purpose? It doesnot seem
possibleto meet [all of] the estimatedneedsall of the time.”
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Service Response: The U.S. Army Corps of Engineers is the Federal
permitting/regulatoryagencywith purviewoverreleasesfrom E.V. Spenceand0.11. Ivie
Reservoirs. The USFWS provideda biological opinion to the USACE that required
certainflows bemet to avoidjeopardytothe Conchowater snake. Thereare two types
of flow requiredfor bothE.V. Spenceand0.11. Ivie Reservoirs:(1) minimumflows and
(2) channelmaintenanceflows.

Regardingminimum flow releasesfrom E.V. SpenceReservoir,theseflows are not
dependentuponpresenceor absenceof flow into the reservoir,is in additionto releases
for downstreamwater rights, and shall not be depletedbelow the 10 cfs level by any
water user.

Regarding minimum flow releasesfrom 0.11. Ivie Reservoir, theseflows are not
dependent upon the presence or absence of water flowing into the reservoir and must be

protectedfrom legal and illegal water diversion. Furthermore,minimum flows from
0.11. Ivie Reservoir(FreeseDam) are to be sufficient to maintain 11 cfs from Freese
Damto theconfluenceof theColoradoRiver and PecanBayou.

Regardingchannelmaintenanceflow releasesfrom E.V. SpenceReservoir,theseflows
arenot requiredduringperiodsofextendeddroughtor conditionsthat maycall for water
rationingby themunicipalitiesservicedby the CRMWD.

Regardingchannelmaintenanceflow releasesfrom 0.11. Ivie Reservoir,theseflows are
not dependentupon flows into 0.11. Ivie Reservoir.

Comment12. Onecommenterrecommendedmultiple changesintheRecoveryNarrative
using terms suchas “must” and “must be”.

ServiceResponse: Recoveryplans are for planningand guidanceonly and do not in
themselves constitute action decisions made by the Service. Therefore, they use

terminologythat recommendsratherthan dictateswhatactionsare needed. We intend
for this recoveryplanto be consistentwith USEWSpolicy andall applicablelaws such
asNationalEnvironmentalPolicy Act (NEPA).
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Comment13. A groupof commentersopposedany further funding for Conchowater
snakeconservation(especiallyfor habitatconstruction). Someofthesesamecommenters
advocatedreleasesfrom FreeseDamat 11 cfs (OctoberthroughMarch)and22 cfs (April
throughSeptember)andthat warmerwatershouldbe releasedfrom FreeseDam.

ServiceResponse:The Serviceis encouragedby the resultsof the six artificial riffles
constructedto date. Conchowater snakeconservationefforts may be enhancedby the
constructionof additionalartificial riffles, particularlyin segmentsof theConchoRiver,
ColoradoRiver, or tributaries, wherephysicalhabitat limitations or distancesbetween
habitatmayberestrictingthe Conchowater snake. Regardingstreamtemperature,O.H.
Ivie Reservoirwill typically stratifyduringthewarmestmonthsof theyear. In summer,
thedeeperreservoirwatersareexpectedto be about130 C (550 F). This is substantially
coolerthanthe ambientriver temperaturein summer,which is about270 C (800 F). It
is the Service’sunderstandingthat when the reservoiris stratified, all releasesare to
comeonly from thewarmersurfacewaters. Permitreleaseflows requiredby theLCRA
shouldalsocome from the warmersurfacewaters.

Regardingthe dischargeof 22 cfs, the CRMWD, LCRA, TWC, and USACEare the
agencieswith authorityoverreleases.The instreamflow of 11 cfs mentionedin Section
A is the minimum that CRMWD may releaseto maintainConchowatersnakehabitat
betweenFreeseDam and PecanBayou and is basedon PHABSIM modelingfor the
Conchowatersnake. Releasesabove11 cfs betweenApril and Septemberareunderthe
purview of agenciessuchasCRMWD and LCRA.

The remainingcommentsweresubmittedby the ConchoWater SnakeRecoveryTeam.

Comment14. Regardingthe designationof recoverypriority of 9C, there are no
ongoingor plannedconstructionprojects that are in conflict with the recoveryof the
snake.

ServiceResponse: Serviceguidelinespublishedat 48 FR 43104state: “Conflict with
construction or other developmentprojects would be identified in large part by
consultationsconductedwith Federalagenciesundersection7 of the Act. Any species
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identified through section7 consultationsas having generateda negative biological
opinionwhich concludedthat a given proposedprojectwould violate section7(a)(2)of
theEndangeredSpeciesAct or resultedin the recommendationofreasonableandprudent
alternativesto avoid a negativebiological opinion, would be assignedto the conflict
category and would be given priority over all other candidatesfor recoveryplan
preparationandimplementationin the samenumericalcategorynot involving a conflict”.

Comment15. Regardingthe third paragraphin the sectionon GeneticPopulation
Structure,SectionG: With the establishmentof snakesin Ivie Reservoir,theConcho
andupperColoradoRiver snakesare still in geneticcontinuity. The dam separatedthe
upperColorado-Conchopopulationsfrom thoseof the lower Colorado River.

ServiceResponse: Definitive data are not available to indicate genetic interchange
betweensnakesin 0.11. Ivie Reservoirand the threeriver reaches. It is likely that
FreeseDam is a barrierto Conchowater snakemovement. If databecomeavailablein
the futurethat indicategeneticinterchangeoccursin this area,the recommendationsin
this recoveryplanmay change. Seeresponseto Comment7.

Comment16. RegardingThreatsin SectionH: The Spencepopulationhas persisted
for morethan20 yearsand theBallinger snakesfor 8 years. The 0.11. Ivie Reservoir
populationis expectedto be “similarly robust”.

ServiceResponse: We are unawareof any evidencefor occupationof E.V. Spence

Reservoirby Conchowatersnakesasearly as1972. Since1987,we would agree. The
historical distributionpreparedby the team would lead one to concludethat basedon
historical records,Conchowater snakeswere no further upstreamthan the vicinity of
RobertLee. Becauseofreservoirsedimentationand otherfactors,it is notknown if the
E.V. SpenceReservoirand Ballinger Municipal Lake populationswill persistin the
long-term. The Servicebelievesit is prudentto gathermore infonnationon the 0.11.
Ivie Reservoirpopulationprior to makingpredictionsabout its long-termpersistence.

Comment17. Regardingthe passagein the sectionon ConservationMeasuresin
SectionI dealingwithpopulationviability analysis: Theteambelievesthatthe population
viability analysis(PVA) conductedby Soul6andGilpin is basicallyflawed. Subsequent
researchhasshownthat thebasicassumptionsusedto developthe PVA were incorrect.
Theteambelievesit is extremelydoubtful that its long-termpredictionswill materialize.
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ServiceResponse:TheServicetries to touch on or cite all majorworks on a speciesin
thebackgroundof a recoveryplan. We recognizethe limitations inherentin this study.
However,we believeit providedpreliminary informationpertinentto the conservation

of the Conchowatersnake. Thereforethis study hasbeenincludedin thebackground.
We havemovedthediscussionof thePVA from ConservationMeasuresto asectionon

populationviability.

Comment 18. RegardingRecoveryCriteria: the teams’s recommendedrecovery
criterion was when Concho water snakesare presentin at least 94% (38) of 40

monitoringl~ties... at theendof a 10-yearmonitoringperiod. Thepersistenceor
disappearanceof the snakesat the monitoring sites will meaningfully summarizethe

combinedeffectsof reproductiveeffort, prey basefluctuations,habitatdisturbance,and
all otherfactors in thepopulationbiology ofthe Conchowatersnake. Theviability and

stabilityof thepopulationsis assessedby the combinedinformation from themonitoring
siteswithin eachpopulation.

ServiceResponse:The monitoringplan andrecoverycriteria havebeenmodified. The
intentof theplan’scriteriais to ascertainthestatusof theConchowatersnake(i.e., are

eachof thethreepopulationsviable) throughtheinformationdevelopedby monitoring40
sites(distributedrangewide)for 10 years.

Comment19. Theteamknowsof no evidencefor the statementthat “Historically, the
Conchowater snakeoccurredin the segment/reachof the ColoradoRiver betweenFM
45 and Bend,” and the teambelievesthat restockingefforts therewill not add much to
the future prospectsfor the survival of theConchowatersnake.

ServiceResponse: The currentdistribution includeslocalitieswithin this segment(see
Figure4). We believethat it appearsthis segmenthas significantpotentialto improve

thelong-termsurvival ofthe Conchowatersnake.The ideais thelargerthegeographic
rangeof a taxon, the less susceptibleit is to catastrophiceventswhich could leadto

extinction. Additionally, instreamflows maybemorecontinuousin the lowerpartof the
snake’srange. Task4.3 calls for evaluationof the potentialfor this areato contribute
tothe long-termsurvival (recovery)of the snakeprior to any decisionon reintroduction.

Comment20. RegardingTask 1.2of theRecoveryNarrative: TheMOA hasa limited
life span, is obsolete,and hasnot been effective. We believe that the needsof the
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Conchowatersnakearebetterservedwithout this complication. Streamflows mustbe
assuredin somemoredurableway.

ServiceResponse: We agreethat streamflows shouldbe assuredin the mostdurable
mannerpossible. The purposeof the MOA is to direct the implementationof the
reasonableandprudentalternativesspecifiedinthe biologicalopinionfor theconstruction
of 0.11. Ivie Reservoir. The CRMWD was directed to perform a numberof tasks
directly relatedto streamflow (e.g., useits legal authority to protect restoredhabitat
areasin the upperColoradoRiver from unauthorizedappropriation). We believe the
actionsrelatedto thatagreementarean importantpartof achievingrecoveryobjectives.

Comment21. RegardingTask6, 6.1, and 6.2 of theRecoveryNarrative: The team
recommendedeliminatingTask 6. They believethat theirplanto monitor snakesat 40
siteswill adequatelyevaluatethe effectsof fish introductionsinto 0.11. Ivie Reservoir.

ServiceResponse:Theteam’splanwould monitor thepresenceof snakesat sitesother
than 0.11. Ivie Reservoirand would not adequatelyevaluatethe statusof the Concho
water snakein 0.11. Ivie Reservoir. Directmonitoringof the populationof snakesat
0.11. Ivie Reservoirwasnotaddressedin the team’sdraft plan. The statusof the0.11.
Ivie Reservoirpopulation, the subjectof Task 6 in the draft plan, will be evaluated
throughother recoveryplan tasks (e.g., Task 2 throughmonitoring nearbydemesand
Task 3 throughconservationactions/measuresresultantfrom section7 consultations).
Task6 hasbeeneliminated. Nonetheless,the Servicebelievesthe potentialexistsfor the
recreationalfishery to affect the viability of the 0.11. Ivie Reservoirpopulationand
adjacentriverine populations. The statusof the 0.11. Ivie Reservoirpopulationmay
indirectly affect recoveryefforts since it may act as a sourceof (or sink for) Concho
water snakeswith referenceto nearbyriverine populations.

Comment22. Monitoring physicalhabitat should be deletedfrom Task 1.1 as it is
monitoredin Task2.2.

ServiceResponse:Task2.2will assessphysicalhabitatatmonitoringlocalities. Theaim
of monitoring physicalhabitat in Task 1.1 is to identify habitat changesthat may be
presentbut notdetectableat monitoring sites. Informationdevelopedin Task2.2 will
helpbuthaslimitations (e.g.,changesoccurringin a time framelongerthanthe 10 year
monitoringplanwould not be seen).
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Comment23. Monitoringhydrologyshouldbedeletedfrom Task2.2. asit is monitored
in Task 1.1.

ServiceResponse:Site-specifichydrologicmonitoringshouldoccuraspartof Task2.2
(e.g., dischargeestimatedwhen visited via staff gage). The hydrologic monitoring
intendedin Task1.1 involvesmonitoringreservoirreleasedataandUSGS/TWCrecords.

Comment24. Thecooperationof SCSshouldbe soughtto eliminate“check-dams”on
the ephemeraltributariesto the Conchoand ColoradoRiver.

ServiceResponse: An evaluationof the effects of smallerdams in the watershedis
includedunderTask 1. USFWSand SCSactionsare coveredunderTask 3.2.
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AppendixC.

Monitoring Planfor the ConchoWaterSnake

Fifty monitoring sites should be selectedfrom throughoutthe Conchowater snake’s
range. The main reachesare defined as the upper Colorado (Le, above 0.11. Ivie
Reservoir), lower Colorado,and ConchoRivers. Eachreachshould haveat least 12
monitoringsites. Riverinesitesselectedshouldinclude occupiedriffles (patches). Site
selectionshouldnotbe biasedwith referenceto estimatedpopulationsizes. Of the 50,
40 shouldbe establishedas monitoringsites. The remaining10 shouldbe usedin the
event thatmonitoring can not continue at an original site. In that event, the nearest
reservesite shouldbe monitored. The 10 sitesin reserveshouldbe evenly distributed
throughoutthe range. Fifteenofthe40 sitesshouldbe thosethat arecurrentlymonitored
by the CRMWD. The othersitesshouldbe chosenin the spring (May 1 to June15) on
thebasisof the resultsof trappingand searchingof juvenilehabitats. A site includes250
m upstreamanddownstreamand shouldbe establishedwith a permanentmarkerand a
streamheight staff gagein thebestlocation for estimatingflow (discharge). Thesites
shouldbe relativelyevenlydistributedthroughoutthe rangeof thesnake, includingone
eachin SpenceReservoirandBallinger Municipal Lake,andno closerthan5 km to each
other.

The40 sitesshouldbe monitoredannuallyfor a minimum of 10 years. Surveysshould
bedoneduringtheperiodMay 1 - June15 duringdaylighthours(0700-1800).Searches
should endwhen a Conchowater snakeis found or after all juvenile habitathasbeen
searched. If no snakesare found during the search,35 minnowtraps shouldbeplaced
in appropriatehabitatswithin themonitoringsite. Thetrapsshouldbe checkedat least
every 4 hours. Trapsshouldbe setuntil dusk. If no snakeshavebeenobserved,the
samesearchand trapping proceduresshould be followed during subsequentvisits at
two-weekintervals. If no snakeshavebeenobservedafterthreevisits, the Conchowater
snakeshouldbe consideredto be absentat that site for that year. Data for all Concho
water snakesobserved,trapped,PIT tagged,etc. shouldbe recorded.

Thegeneralhabitatconditionsshouldberecordedon videotape. Eachyear, panoramas
should be videotapedwhile standing in the middle of the streamat the centerof the
monitoringsiteandrecordingviewsofupstream,downstream,andbothbanks. Separate
videotapesshouldbe reservedfor eachsite to facilitatecomparisonsamongyears.
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At eachvisit, habitatobservationspertinentto possiblethreatsto the snakeshould be
recorded. Habitat observationsshould be recordedusing a checklist (Figure 7).
Especiallyimportantareobservationsof artificial discharges,diversions,run-off, changes
in waterquality, changesin vegetation,smells,fish die-offs, agriculturalpractices,bank
erosion,and sedimentationaffectingriffle substrate.

If accessto anestablishedsite is deniedby thelandowner,or is lost for anyotherreason,
monitoring shouldbemovedto thenearestextrasite for thedurationof the monitoring
program.
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FIGURE7 - ConchoWaterSnakeHabitatMonitoring ProgramDataSheet

Site Name
Observer
StartingTime
GageHeight
Weather
Videotape#
Temperature:

Site Number
Date

End Time

Air Water

Snakesfound (Yes/No) Time found:

Observations
Artificial discharges,runoff, diversions

Water quality
Smells
Saltdeposits
Algal blooms

Taste
Turbidity

DeadFish

Watershed
Adjacentlanduse
Agriculturalpractices
Sedimentation
Bank erosion
Degreeof vegetativeencroachment
Kind of vegetativeencroachment

Comments
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