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EXECUTIVE SUMMARY

CurrentStatus: TheendangeredOkaloosadarteroccursin only six streamsystems,
which arelocatedin OkaloosaandWalton Counties,Florida. Its restrictedrangehas
beenfurtherreducedby habitatmodificationandsubsequentincreasesin thebrowndarter
population.

HabitatRequirementsandLirnitin.g Factors: Okaloosadarterstypically inhabit the
marginsofsmall streamsfed by groundwaterseepingfrom surroundingsandhills.
Vegetation,woodydebris,androotmatsareusedasspawningsubstrate.Okaloosa
darterstendto avoidopensandstretcheswithoutcoverandareaswherestreamflow is
negligible. Thepotentially competitivebrowndarteroccupiessimilar habitatsin the
lower reachesof streamsin theRocky Bayousystem,althoughit toleratesareaswith
minimal current. Okaloosadartershavedecreasedin numbersand rangewherestreams
are impoundedor subjectedto extremesedimentloading. Naturalprocesses(i.e., fire,
flood, sedimenttransport,andvegetativesuccession)maintainheadwaterstreamsections
with characteristicsthat fosterhealthyOkaloosadarterpopulations.

RecoveryObjective: Downlisting,andeventuallydelisting,theOkaloosadarterby
enablingwild populationscapableof copingwith naturalhabitatfluctuationsto persist
indefinitely in thesix streamsystemstheyinhabit by restoringandprotectingstream
habitat,waterquality, andwaterquantity.

RecoveryCriteria: Downlistingto threatenedmaybeconsideredwhen(1) thehabitatand
historical flows in all six systemsareprotectedby cooperativeagreementsthat appear
likely to remainpermanent,and(2) monitoringshowsthat Okaloosadarterpopulationsin
all six inhabitedstreamsystemsremainstableor increasingfor 5 consecutiveyears.
Delisting maybe consideredwhen(1)historic habitatof all six streamshavebeen
restored,(2) cooperativeandenforceableagreementsto protecthabitat,waterquality and
streamflowsare in effect,and (3) monitoringshowsthepopulationsin all six stream
systemsremainstableor increasingfor a 20-yearhydrologiccycle.

ActionsNeeded

:

1. Restoreandprotecthabitatin thesix Okaloosadarterstreamwatersheds.
2. Protectwaterquality andquantity in thesix Okaloosadarterstreams.
3. Monitor andannuallyassesspopulationsandhabitatconditionsof Okaloosaand

brown darters,andwater qualityandquantityin thestreams.
4. Establishapublic informationandeducationprogramandevaluateits effectiveness.
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Year ~ I Need2 Need~ Need4
1999 990 68 136 2 1,196
2000 770 53 121 2 946
2001 549 31 121 2 703
2002 319 1 121 2 443
2003 319 • 1 121 2 443
Total £~i
ofRecovery 2,947 154 620 10 3,731

Costsareestimatedfor thenext five yearsofrecoveryefforts.

DateofRecovery: Downlistingshouldbe initiated in 2001, if recoverycriteriaaremet.
Delisting shouldbe initiated in 2016, if recoverycriteriaaremet.
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PARTI

INTRODUCTION

TheOkaloosadarter,Etheostomaokaloosae,is known to occur in only six clearstream
systems that drain into two Choctawhatchee Bay bayous in northwest Florida(Figure 1).
The U.S. Fish and Wildlife Service(Service)includedthespecieson the List of
EndangeredandThreatenedWildlife and Plantson June4, 1973(38 FR 14678). The
extremelylimited rangeofthedarterandtheamountof its habitatdegradedby roadand
damconstruction, as well as siltation from land clearing, were primary factors in the
initial listing. In 1964, a potential competitor, the brown darter, Etheostomaedwini, was
found in sections of four of the six Okaloosadarterstreams.Mettee(1970)documented
that the brown darter was increasingin both spatialrangeand numbersin someofthe
streams in the Rocky Bayou drainage. Siltation and impoundment continue to impact the
species, but the two darterspeciesseemto havereacheda tenuousbalance.Okaloosa
dartersdominateBoggy Bayoustreamsand headwater sections of Rocky Bayoustreams,
while browndartersoccupythe lower reachesofRocky Bayoustreams.Additional
threatsincludecontinuedurbanization,groundandsurfacewaterwithdrawal,and
vulnerability to catastrophic,hazardousmaterialspills.

A. Description~ Taxonomy

TheOkaloosadarteris a small percidfish (maximumsize49 millimeters Standard
Length)that is characterizedby a well-developedhumeralspot,a seriesof five to eight
rowsof small spotsalongthesidesof thebody, andthefirst analspinebeinglongerthan
the second.Generalbody colorationvariesfrom red-brownto green-yellowdorsally,and
lighter ventrally,althoughbreedingmaleshavea bright orangesubmarginalstripe on the
first dorsalfin (Burkheadet al. 1992). Thebrown darteris similar in size,but the
blotchedpatternson thesidesare not organizedinto rows andthebreedingmaleshave
bright red spotson thebody andfins.

The Okaloosadarterwas first describedasVillora okaZoosaeby Fowler (1941)from a
singlespecimencollectedby FrancisHarperin 1939attheheadwatersofLittle Rocky
Creek(Figure2, river kilometer(RKM) 10.9). Thespecieswasnotcollectedagainuntil
1959. Bailey etal. (1954)later synonymizedtheOkaloosadarterwith theGulfdarter,
Erheostomaswami,in theirEscambiaRiver study. Colletle andYerger(1962)
reestablishedtheOkaloosadarterasa legitimatespecies,which belongedin thesubgenus
Villora along with E. edwini, anddid thefirst comprehensivereviewof collections.They
concludedthat the Okaloosadarterwasa primitive relict speciesthat hadbeen
reproductivelyisolatedfrom thederivedbrowndarterby Pleistoceneinterglacialsea
levels(Neill 1957; ColletteandYerger 1962). Page(1981)reviewedthetaxonomic
relationshipsof 142 darterspeciesbasedon 52 morphologicalcharacters.He placedE.
okaloosae,alongwith E. niariae andE. fricksiuni, in thesubgenusBelophiox. Thelatter



Figure 1. The six stream systems of Rocky and Boggy Bayous that comprise the range of
the endangered Okaloosa darter (shaded area). Unshaded streams represent areas
where brown darters have been collected and possible sources of dispersing brown
darters. Brown darters are also found in the lower reaches of Swift, East Turkey, and
Rocky Creeks. Doi~ed line indicates the boundary between Eglin Air Force Base and the
cities of Nicevil!e and Valparaiso.
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Figure2. The geochronologyoftheOkaloosaand browndartersfrom collectionsofthe
Rocky Creeksystem, Choctawhatchee Bay drainage,Florida. Solid circlesreflect
sampling site, while the digits following “RKM” referto numberof river kilometersto a
confluence. The presence of Okaloosa darters (shadedcircles)andbrowndarters(shaded
squares) are followed by the year of collections, number of collections, and number of
individuals collected, respectively (Okaloosa darters:browndarters).
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two geographically-disjunctspeciesoccuron thelower Atlantic slopefrom Georgiaand
southeastern North Carolina, thus implying that the ancestor to the Okaloosa darter was
widespread. E. edwiniwas left as the sole species in the subgenus Villora, while E.
swamiwas put with 14 other species in the subgenus Oligocephalus.Bailey andEtnier
(1988)did themostrecentrevisionof dartersandplacedE. okaloosaein the subgenus
Oligocephalusandfollowing Page(1981),retainedE. edwini in themonotypicsubgenus
Villora.

B. Distribution

Okaloosadartershaveonly beenfoundin thetributariesandmainchannelsof Toms,
Turkey,Mill, Swift, EastTurkey,and Rocky Creeks. Approximately90 percentofthe
457-squarekilometer(176squaremiles) watershed drainage area is underthe
managementof Eglin Air ForceBase(Eglin AFB). Theystriveto maintainbiological
diversity andnaturalprocessesthroughan adaptivemanagementprogram. The
remainderofthe watershedis in theurbancomplexofNiceville andValparaiso(Fischer
etal. 1994).

A geochronologic analysis of the genusEtheostomain thesestreamswascompletedby
Burkheadetal. (1994)to assessthedistributionpatternsof Okaloosaandbrown darters
(Figures2, 3, and4). The705 collectionrecordsspan58 yearsof samplingandare
maintainedin ageoreferenceddatabaseat theU.S. GeologicalSurvey,Biological
ResourcesDivision in Gainesville,Florida(Mettee1970; Crittenden1974; Crews1976a,
b; MetteeandCrittenden1977, 1978, 1979, 1980; Bortone1989, 1990, 1991, 1992, 1993,
1994, 1995, 1996; Burkheadetal. 1994,JordanandJelks 1995, 1996, 1997). During the
first collectionreviewby ColletteandYerger(1962),theonly darterknownto co-occur
with Okaloosadartersin thestreamsof Rocky and Boggy Bayouswastheblackbanded
darter,Percinanigrofasciata. ColletteandYerger(1962)were awarethat, in some
places,only a kilometerseparatedthe headwaterstreamsthat containedboth Okaloosa
and browndarters,but thesetwo specieswerenot knownto occurtogetherat thattime.

Thebrowndarterrangesfrom thePerdidoto theSt. JohnsRiversin Florida,and northto
belowthefall line in Alabamaand Georgia(Williams 1981). Ei’heostomaedwini is
commonin theChoctawhatcheeandYellow River systems,andin thesmallerGamier,
Eagle,Trout, Basin,andAlaquaCreeksthat drain into ChoctawhatcheeBay. Thus,the
browndarteris a widespreadspeciesin drainagesthat surroundthestreamscontaining
the Okaloosadarter. FourotherEtheostomaspecies,E. colorosurn,E. davisoni,E.
fusfornze,andE. swami,arepresentin the Yellow and ChoctawhatcheeRiver systems,
but arenot foundin thesmallerChoctawhatcheeBay drainages.

In 1964,Mike Howell collectedfour browndartersfrom Swift Creekat theFlorida
Highway‘20 bridoe(Figure3, RKM 0.3). It shouldbe notedthatthesewerethefirst
Etheosto,’naevercollectedat this site, andthat Okaloosadartershaveneverbeencaptured
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Figure 3. The geochronology of the Okaloosa and brown darters from collections of the
Swift Creek system, East Turkey (Bolton) Creek, the mouth of Rocky Creek, and an
unnamedtributary to RockyBayou,ChoctawhatcheeBay drainage,Florida. Solid circles
reflect sampling site, while the digits following “RKM” refer to number of river
kilometers to a confluence. The presence of Okaloosa darters (shaded circles) and brown
darters (shaded squares) are followed by the year of collections, number of collections,
and number of individuals collected, respectively (Okaloosa darters:brown darters).
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Figure 4. The geochronology of the Okaloosa and brown darters from collections of the
streams of the Boggy Bayou system, Choctawhatchee Bay drainage, Florida. Solid
circles reflect sampling site, while the digits following “R.KM” refer to number of river
kilometers to a confluence. The presence of Okaloosa darters (shaded circles) and brown
darters (shaded squares) are followed by the year of collections, numberof collections,
and number of individuals collected, respectively (Okaloosa darters:brown darters).
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there (Mettee 1970). It is unknown how and when brown darters arrived in Swift Creek.
Somehypothesizethatbrown darterswerereleasedfrom bait-bucketsby fishermen.
Anotherpossibility is intra-estuarinedispersalfrom EagleCreekalongtheshorelineof
Choctawhatchee Bay during periods of low salinity. A third hypothesis is that the brown
darterhasbeenpresent in the lower reaches of Rocky Bayou streams for a long period of
time, but those areas were not sampled in earlier efforts, or the species was simply
overlooked in those collections.

Although the origin source andarrival time areuncertain,the browndarter’sultimate
success in Swift Creek below College Pond is well documented. College Pond Damwas
constructed in 1968 when College Boulevard was paved (Mettee er at. 1976). Only two
Okaloosadartershavebeencollecteddownstreamofthepondsince1977, andthesewere
captured with 78 brown darters in 1987 (Figure 3, RKM3.4). Essentially,thebrown
darterhasnumericallyreplacedthe Okaloosadarterbelowthepond. Thispattern
contributed to the concern that the brown darter might eventually out-compete the
Okaloosa darter to thepoint of extinction(Metteeet at. 1976; Britt etal. 1981). Above
College Pond, however,browndartershaveneverbeencollectedwhile Okaloosadarters
remain common(Figure 3, RKM4.3, 5.3, 7.7). It shouldalsobe notedthatOkaloosa
darters are the only Etheostomacollectedin ShawStill Branch,atributarythatjoins
Swift Creek over 2 km below College Pond(Figure 3, RKM 2.5).

Thereis a 3-meterverticaldropfrom CollegePondto theSwift Creekoutlet. It hasbeen
suggestedthat thisphysicalbarrierpreventsbrowndartersfrom movingupstream
(Metteeet at. 1976). Onecouldalsosurmisethatthe pondandspillway prevent
Okaloosadartersfrom movingdownstream.Thepondand damhaveaffectedwater
quality in the lowerreachof Swift Creek. Thehighestand lowesttemperatures(35.50C
and70C, respectively)of anysamplingsitesin thedatabaseweremeasuredat Swift
Creekbelowthedam. Higherwaterconductivity(120micromhos/centimeter)was
measuredat this sitethanin any otherstreamsectionsampled.Theseconditionsmay
favor thebrowndarteroverthe Okaloosadarter.

Following thediscoveryof browndartersin Swift Creek,E. edwini were collectedin
Rocky Creek(Fioure’2 RKM 11.1)in 1968,anunnamedcreekin thesoutheastsectionof
Rocky Bayou(Figure3, RKM 0.0) in 1976,andEastTurkey(Bolton) Creek(Figure3,
RKM 0.5) in 1987. This apparentexpansionof thebrowndarterinto whatwas
consideredallopatric(only onespecies)Okaloosadarterstreamscausedsomeresearchers
to predictthat thebrown darterposedabiological threatto theOkaloosadarterthrough
competitiveinteractions(Metteeet al. 1976). Besidesthetwo stationsin Swift Creek
below the dam(Figure 3, RKM 2.6,3.4),thereareonly ninesitesin theRocky Bayou
systemwhereOkaloosadarterswerecollectedprior to browndarters: EastTurkey
(Bolton) Creek(Figure3, RKM 0.5),WestLong Creek(Figure2, RKM 3.1, 5.5), Little
Rocky Creek(Figure2, RKM 4.0),Rocky Creek(Figure2, RKM 11.1, 18.7),
SchoolhouseBranch(Figure2, RKM 1.1),EastRocky Creek(Figure2, RKM 0.2), and
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EastLong Creek(Figure2, RKM 4.7). In themostrecentcollections,sevenofthesesites
were allopatric with E. okaloosae,while theothertwo weresympatric(both species
present). Forty-one sites in the Rocky Bayou system have only E. okaloosaerecords,
while 22 sites had some browndartersin the initial collection(Figures.2 and 3). Of the
22 siteswith brown darters,six wereconsistentlyallopatricbrown;sevenremain
sympatric; two went from sympatric to allopatricOkaloosa;andtheremainingsevensites
fluctuatedbetweensympatricandallopatricbrown.

In general,Okaloosadartersaredistributedallopatricallyin headwaterstreamsof Rocky
Bayou, while thebrowndarterbecomesmoreprevalenttowardthemouth. Theonly
exceptionto this patternis theanomaloussinglebrowndartercaughtin theextreme
northeastpartof thesystem(Figure2, RKM 0.1). This unnamedtributary to Rocky
Creekhasapondwhereabait-bucketreleaseis probable. With the exceptionofSwift
Creekbelow CollegePond,thereis no consistenttrendofbrowndartersreplacing
Okaloosadarters.As theaboveexamplesillustrate,theretendto be fluctuationsin the
ratioofthetwo speciesin the lower reachesofthe RockyBayoudrainage.To date,there
havebeenno reportsofhybridizationbetweenthetwo species.

With one exception,theOkaloosadarteris completelyallopatricin theBoggy Bayou
streamsystems.Only one browndarterwasevercollectedin 113 collectionswithin this
drainage.This individual wascapturedwith nineE. okaloosaein JuniperCreekat the
FloridaHighway85 bridge(Figure4, RKM 1.6). This site is nearAndersonPond,a
popularfishing locationatEglin AFB. This collectionrecordmight be additional
evidencesupportingthebait-bucketreleasehypothesis.

Figure 5 summarizesfigures2 to 4 showingthat Okaloosadartersoccupyheadwater
streamsexclusivelyand all oftheBoggy Bayoustreams,while browndarterstendto
occupythelower reachesof Rocky Bayoustreams.Areasof sympatry(both species
presentatany collection)fluctuatein theratiosofthetwo species.

After consideringall of thegeochronologydataon Okaloosaandbrowndarters,thereis
evidencesupportingall threetheoriesproposedfor thepresenceofthebrowndarter. The
two anomalousandisolatedrecordsofbrown dartersin the Boggy Bayousystemandin
theheadwatersof Rocky Creeksupportthenotionthat bait-bucketreleasesof dartersmay
be occurring. Thelackof collectionsat manyof thesiteswherebrowndarterseventually
werefoundis an exampleof thetendencyfor ichthyologiststo repeatedlycollectat type
localitiesandknownstations. If collectionshadbeenmadein the 1950sof thelower
reachesof Swift Creek,we might know if theOkaloosadarterwasthereprior to the
browndarter. Thetheoryof intra-estuarinedispersalmayhavethemostsupporting
evidence.

Brown darters were ableto toleratesalinitiestypical of ChoctawhatcheeBay in laboratory
experiments (Burkheadet aZ. 1994). Adult browndarterstoleratedup to 14 partsper
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Figure 5. The distribution of Okaloosa and brown darters in the six stream systems of Baggy and Rocky Bayous. Open circles indicate
sites where only Okaloosa darters (E. okaloosae) have been found, while shaded circles indicate brown darter sites (E. edwin,). Circles that
are half shaded indicate sites where at least one brown darter was collected together with Okaloosa darters (Sympatric).
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thousand(%o) salinitiesin acutetestsandexperienced96 percentsurvivorshipafter25
daysat 1 O%o. Salinitiesalongtheperipheryof ChoctawhatcheeBay rangefrom zeroto
24%o,with arm averageof 1 O%o (unpublisheddatafor 1985-86,NorthwestFloridaWater
ManagementDistrict). Theextremeflood ofthe ChoctawhatcheeRiverin March 1929
mayhaveintroducedthebrowndarterto theRocky Bayousystemfrom adjacentstreams
(UnitedStatesDepartmentofAgriculture 1975).

Although the exact method and timing of brown darter colonizationwill probablynever
be known, brown darters seem to occurwheretheOkaloosadarterformerly did when
stream conditions change, as they did in lower Swift Creek. As streams flow through the
landscape,theirphysical,chemical,andbiological characteristicschange.In theRocky
Bayou system, these subtle, gradual, changes are associated with increases in the
prevalenceofbrowndarters. It is possiblethathigherratiosofrunoff to sand-filtered
groundwateris whatencouragesbrowndartersattheexpenseofOkaloosadarters.A
geomorphologystudyofEglin AFB foundthat sub-surfaceclay layersin the middleand
lower reachesofthe RockyCreeksystemdecreasewaterinfiltration rates,thus increasing
drainagedensity(lengthof streamsperarea)andamountof surfacerunoff (Barr etal.
1985;Fischeretal. 1994).

C. Habitat/Ecosystem/LifeHistory

Longleafpine-wiregrass-redoak sandhill communitiesdominatethevegetationlandscape
in Okaloosadarterwatershedbasins. Theseareasarecharacterizedby high sandridges
wheresoil nutrientsarelow andwoodlandfire is aregularvisitor. ‘Wherewaterseeps
from thesehills, acid-bogcommunitiesof sphagnummoss,pitcherplantsandotherplants
adaptedto low nutrientsoils develop. In other areas, the water emergesfrom seepage
springsdirectly into clear-flowingstreamswherevariationofbothtemperatureandflow
is moderatedby thedeeplayersof sand.Thestreamssupportamixtureofbog moss
(Mayacafluviatilis),bulrush(Scirpusetuberculatus),goldenclub (Orontiumaquaticum),
burr-weed(Sparganiumamericanum),pondweed(Potamogetondiversfolius), spikerush
(Eleocharissp.) andotheraquaticandemergentplants.

Theareasinhabitedby theOkaloosadarteraretypically themarginsofflowing streams
wheredetritus,root mats,andvegetationarepresent.Densitiesaverageaboutonedarter
in every2.7 metersofstreamlength(Burkheadet at. 1994). Okaloosadartershavenot
beencollectedin areaswherethereis no currentnor havetheybeencollectedin theopen,
sandyareasin themiddleof streamchannels.Browndartersalsooccupysimilar stream
margins;however,they arecapableofliving in areasof little to no flow (Burkheadet at.
1994). Okaloosadartersfeedprimarily on fly (Diptera),mayfly (Ephemeroptera),and
caddisfly (Trichoptera)larvae(Ogilvie 1980). Thebreedingseasonextendsfrom late
March through October, althoughit usuallypeaksin April. Spawningpairshavebeen
videographedattachingoneor two eggsto vegetation,andtheyalsohavebeenobserved
attachingeggsto woodydebrisandroot mats(Burkheadet al. 1994;Colletteand Yerger
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1962). Ogilvie (1980) found a mean of 76 ova and 29 mature ova in 201 female
Okaloosa darters. These numbers may under-represent annual fecundity as the prolonged
spawning season is an indication of fractional spawning (i.e., eggs develop and mature
throughout the spawning season). Estimates of longevity range from two to threeyears
(Burkhead et at. 1992; Mettee and Crittenden 1979; Ogilvie 1980).

D. R~n~ for Listing ~ Present Threats

The Okaloosa darter was initially listed because of its extremely limited range and
potential problems resulting from erosion, water impoundment, and competition with
brown darters. Since the listing in 1973, severalstreamsectionshaveeitherdecreased
populationlevelsor Okaloosadartersareno longerfoundat all. In Swift Creek,
downstreamofCollegePond,no Okaloosadartershavebeencaughtsince 1987. Mill
Creekhaslostmuchof its Okaloosadarterhabitatto erosion,culverting,andbeaver
pondsassociatedwith culverts. Populations,however,appearstablein theupperreaches
of theBoggy andRockyBayoustreamsystemssincemonitoringbeganin 1995.

Eglin AFB hasmaintainedits systemof roadsby mining clayandsandfrom 144 pits of
varioussizes(Eglin 1993). Thirty-nine ofthesepits arelocatedwithin or immediately
adjacentto Okaloosadarterdrainages.Tenofthesepits arestill active. Thesepits have
beensitesofextremeerosionwherestreamvegetationwasentombedbeneathsediments.
Theroadshavealsobeensourcesof excessivesedimentation.

Sand-filteredgroundwater,theprimarysourcefor Okaloosadarterstreams,is susceptible
to reducedcontributionsastheamountwithdrawnfrom thesand-gravelaquiferincreases
(Barr etat. 1985). Increasesin impermeablesurfacesin theurbanareascauseincreased
surfacerunoffwith associatedfluxes in watertemperatureand chemistry. Finally, the
potential for catastrophic spills of toxic substances increases as traffic across Okaloosa
darterstreamsexpandsin volumeandextent.

E. ConservationMeasures

It is imperativethat themanagementofthe landsandwatersof the drainageareamaintain
conditionsthat supportOkaloosadarters.Managingthelandscapewith techniquesthat
preservenaturalprocessesin theecosystem(i.e., fire, flood, sedimenttransport,
yeci~etationsuccession)will helpensurethecontinuedexistenceof theOkaloosadarter
and avoid range expansion of the brown darter.

Thepotentialfor maintainingfavorableconditionsfor theOkaloosadarteris high because
over 90 percentofthedrainageareaoftheOkaloosadarterstreamsis managedby
JacksonGuardNaturalResourceBranchofEglin AEB. Thedarterpopulationhas
persistedthroughdroughtconditionsin 1984, hurricanesin 1995,andsevereerosion
problemsin thewatersheds.Eglin AFB strivesto improvetheirresourcestewardship
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throughan adaptive ecosystem management process (Eglin 1993). Currently, projects to
restore clay borrow pits, correct road erosion, and close nonessential roads have improved
Okaloosadarterstreamhabitatby reducingsedimentscouringandentombmentof
submergedvegetation.Eglin AFB hascommittedover 3.6million dollarssince1994 to
restoring20 pits and57 non-pointerosionalsources.Theseactionsresultedin an
estimated15,500ton annualreductionin sedimentsflowing into darterstreams.

Eglin AFB has designated an Okaloosa Darter Management Emphasis Area that includes
the drainages of all six Okaloosa darter streams. The goals of this effort are to
(1) stabilizeandincreasethe Okaloosadarterpopulation,(2) prevent or significantly
reduce erosion from degradingOkaloosadarterhabitat,and(3) identify andmodify road
culvertswhich have resulted in streamgradientsdetrimentalto Okaloosadarters.

Eglin AEB hasconsistentlyfundedresearchon theecologyof theOkaloosadarterand
long-termmonitoringofdarterpopulations.Educationalbrochuresandsignshavebeen
preparedwith theassistanceof theUniversityof Florida,andpublic surveyshavetested
theireffectiveness.

Thefollowing outlinedetailsspecific tasksidentifiedin the 1981 OkaloosaDarter
RecoveryPlanandthe progressmadeon each.

I. Determinebiological characteristicsandhabitatrequirements.

1-1. DetermineoptimumhabitatoftheOkaloosadarter.

1-1-A. Determinedistribution. TheU.S. GeologicalSurveyBiological
ResourcesDivision, FloridaCaribbeanScienceCenter(USGS)
maintainsa geochronologydatabaseof over700 collectionrecords.

1-1-B. Determinereproduction,growth, feeding,and otherlife history
aspects.FloridaGameandFreshXVater Fish Commission,USGS,and
theServicehavereportsthatwere usedin developingthehabitat!
ecosystem/lifehistorysectionofthis plan.

I-I-C. Determinephysicalparametersof Okaloosadarterstreams.USGS
andthe Servicearecurrentlyinvestigatingstreamtemperatureand
otherwaterquality parameters.Okaloosa-WaltonCountieshave
ongoingwaterquality studiesin associationwith treatedsewage
sprayfields.TheNorthwestFloridaWater ManagementDistrict
~NWFWMD) andUSGSXVater ResourcesDivision watergauging
stationon JuniperCreekthat startedcollectingsurfaceflow datain

15



1966wasremovedin 1992. Eglin AFB funded ResourceConsultants
and Engineers to study the geomorphologyof Okaloosadarter
streams.

1-2. Determine potential hazards to the Okaloosadarter.

1-2-A. Defineany competitors and predators. The role of the brown
darter asa competitor has been investigatedin the field by USGS.
Fish predators have not changedfrom those encounteredin the past.

1-2-B. Monitor sympatricpopulationsofOkaloosaandbrowndarters.
Eglin AFB, USGS,the Service,and the University ofWestFlorida are
all involved in darter monitoring.

1-2-C. Monitor habitat modification. Eglin AFB has developeda
geographicinformation systemto track habitat restoration while
USGS monitors stream sitesfor changesin stream habitat.

1-3. DeterminepopulationsizeandfluctuationsoftheOkaloosadarter.

1-3-A. Conductpopulationstudies. Sameas1-2-B.

1-3-B. Determinefluctuationsofpopulationsby periodicsampling.Same
as1-2-B.

II. Protectextantpopulationsandhabitats.

I-i. Definepermissibleandprohibitedactivitiesin Okaloosadarterhabitats.The
Servicehas doneseveralconsultations under Section7 ofthe Endangered
SpeciesAct with Eglin AFB, U.S. Army Corps of Engineers,and Florida
Department of Transportation to protect Okaloosadarter habitat.

11-2. Reducepossiblecompetitorsand predators. This task has not been
deemednecessaryat this time.

11-3. Investigateneedfor landacquisition. Since90%of the watershedarea is
under federal ownership, additional land acquisition has not occurred.

III. IncreaseOkaloosadarterpopulationsand reestablishrange.

Ill-I. Createmoreoptimumhabitatby manipulatingphysicalparameters.
Ongoing erosion abatement by Eglin AFB is associated with increased
numbers of darters.
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111-2. Reestablishextirpatedpopulationswith transplants.As wehavenot lost
any stream populations to date,there has not beena need for captive
propagation and release. If the situation occurs, therevisedplan includesa
catastropheprevention and responseplan.

TheOkaloosadarterpopulationappearsto be stableor increasingat mostofthesites
from 1995 to 1998andcomprisedoftwo plusage-classes.Sitesthathavelow or
decreasingnumbersofdartershaveidentifiedthreatsthatcanbe alleviated(i.e.,
impoundment,sedimentationandgolf courserunoff). If thesesituationsimproveandno
newproblemsarisethentheOkaloosadarterwill be acandidatefor downlisting after
completingfive yearsofpopulationmonitoringin 2001.
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PARTII

RECOVERY OUTLINE

A. ObjectiveandCriteria - Theobjectiveof this RecoveryPlanis to restoreandprotect
OkaloosadarterhabitatandstreamecosystemssothattheOkaloosadartermaybe
initially downlistedand eventuallydelisted. TheOkaloosadarteronly occupiesthe
uniquehabitatsof six streamsystems,andrecoverytasksarefocusedon habitatswithin
theirhistoricrange. All recoverycriteriaarepreliminaryandmay be revisedon thebasis
ofnewinformation(includingresearchspecifiedasrecoverytasks).

TheOkaloosadarterwill beconsideredfor reclassificationfrom endangeredto threatened
in 2001,if:

1. Instreamflows andhistoricalhabitatofstreamsystemshavebeenprotected
throughmanagementplans,conservationagreements,easements,and/or
acquisitions;

2. Eglin Air ForceBasehasandis implementinganeffectivehabitatrestoration
programto controlerosionfrom roads,clay pits, andopenranges;

3. Okaloosadarterpopulationis stableor increasingandcomprisedoftwo plus age-
classes,in all six streamsystemsfor 5 consecutiveyears(seeAppendixA for
definition andmethods);

4. Therangeof theOkaloosadarterhasnot decreasedat all historicalmonitoring
sites; and

5. No foreseeablethreatsexist that would impactthesurvivalof thespecies.

TheOkaloosadarterwill be consideredfor delistingwhen: [Note: Goal may not be
achievablewith significant changesin military mission.]

1. A. All reclassificationcriteriahavebeenmet;

B. Historic habitatofall six streamshasbeenrestoredto supportviable
populationsof Okaloosadarters(includingdegradedsectionsofMill,
Swift, andToms Creeks);

C. Erosionat claypits, roadcrossings,andsteepslopeshasbeenminimized
to theextentthat resemblehistoric predisturbancecondition;

18



D. Longleaf restoration and watershed managementpracticeson Eglin AFB
arein effect;

E. Natural,historicalflow regimesaremaintained;and

F. Water quality and riparian habitat have been significantly improved and
maintained.

2. A. Cooperative and enforceable agreements are in place to protect habitat,
water quality and quantity for thehistoric rangeoutsideof Eglin AFB; and

B. Managementplansthatprotectand restore habitat, water quality and
quantityhavebeeneffectiveand arestill in placefor the90 percentofthe
historic rangecurrentlymanagedby Eglin AFB.

3. Okaloosadarterpopulationsat monitoringsitesconsistoftwo plus age-classes
remainedstableor increasing in all six streamsoveraperiodof20 consecutive
years(seeAppendixA for definition andmethods);and

4. No foreseeablethreatsexistthat would impactthe survivalof this species
(assumesmilitary missionis compatible).
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B. NarrativeOutline

1.Restore ~n4protect habitat in thesix Okaloosadarterstreamwatersheds.The
Okaloosadarteris restrictedin distributionto six streamsofwhich about90
percent of the basins are on Eglin AEBand the remaining 10 percent in the
Niceville and Valparaiso municipal area. Because of the specific habitat
requirementsandlimited distributionofthedarter,habitatwhich is essentialfor
spawning, rearing, feeding, and cover needs to be restored and protected to
prevent the species from decliningirreversiblyandto recoverthespecies.

1.1 Continue ~ restore habitat ~ Eglin AFB ky implementingerosionand
sediment control measures. Continue best watershed management
practices and longleaf pine ecosystem restoration. Managing the
landscape with techniques that preserve natural processes (i.e., fire, flood,
sedimenttransport,andvegetationsuccessionin riparianandupland
zones) will help ensurethecontinuedexistenceoftheOkaloosadarter.

1.1.1 Apply erosion and sedimentation control measures at clay pits,
road crossings, open ranges, and steep slopes within the Okaloosa
darter watershed. This is a continuationofanactiveerosion
controlprograminvolving siterestoration,revegetation,and road
accesscontrol.

1.1.1.1 Continuetherestorationof claypits androad
crossingsthroughoutOkaloosadarterwatersheds.

1 .1.1.2 Continueroadaccesscontrolprogramthat reduces
erosionandthenumberof siteswhere
contaminantsornonindigenousspeciesmight be
introducedto streamsystems.

1.1.1.3 Widenriparianbuffers in openrangesof Eglin
AFB to thenormalhill crestsothat mission
visibility will notbe impaired,anddarterhabitat
will be improved.

1.1.1.4 Apply bestmanagementpracticesto road
constructionandmaintenance.

1.2 Improve Creekhabitatto increasethevery low darterpopulation
r~rn~ining there. Because of thesmall sizeofthis creekand thegolf
courseandurbanimpactsit receives,thepopulationofdartersin Mill
Creek is themostimperiled. Okaloosadartersin Mill Creekmay
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representrobuststrainthatis importantto the long-termsurvivalofthe
species. In case of a catastrophic event, having multiple streams populated
with Okaloosa darters decreases the probability of extinction.

1.2.1 Stabilizeheadwaterbankson thegolf course.

1.2.2 Removeimpedimentsto flow suchassedimentbeds,beaverdams,
and clogged culverts.

1.2.3 Minimize theuseof pesticides,herbicides,and othercontaminants
on thegolf coursethat impactMill Creekdartersby developing
andimplementingachemicaluseplan.

1.2.4 Restore open channel stream habitat between State Routes 190 and
20 by convertingundergroundpipedandbeaverpondedsegments
into free flowing streams.

1.3 Evaluatethe effects~fponds~nOkaloosadartersandmakeecoloQical
restorationrecommendations.Improvestreamhabitatby modificationor
removalofwatercontrolstructureswhereappropriate.Effectsto consider
include, but are not limited to,potentialblockageto emigrationand
geneticmixing of Okaloosadarters,introductionof contaminantsand
nonindigenousspeciesatpondedsites,downstreamwaterquality
problems,and lossof suitablehabitat.

1.3.1 EvaluateEglin AFB pondsfor ecologicalrestoration.

1.3.2 Evaluateandmodify thespillway ofCollegePondon Swift Creek
to improvewaterquality belowthedam.

1.4 IncorporateOkaloosadarterhabitatconservationandrestorationmeasures
in Eglin AFB NaturalResourcesManagementPlan. TheSikesAct
(PublicLaw 86-797,asamended)providedfor cooperationby the
Departments of the Interior and Defensewith Stateagenciesin planning,
development, and maintenance of fish and wildlife resources on military
reservations.Naturalresourcemanagementplansdevelopedby Eglin
AFB will be reviewedby theServicefor thesoundmanagementofthe
Okaloosa darter as part of the ecosystem. Actions taken to benefit the
darterwill be evaluatedfor effectiveness.

1.5 Prepare~nOkaloosa darter habitat catastrophe response plan. The plan
shouldbe implementedif necessaryto ensurethecontinuedsurvival of
thisspeciesif ashort-termcatastropheoccurs. If asegmentof Okaloosa
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darterstreamhabitatis destroyedin a catastrophiceventandappropriate
samplingindicatesthatOkaloosa darters have been extirpated, then
Okaloosadartersmaybe re-introducedoncesufficienthabitathasbeen
restored.Habitatshouldbe restoredusingnativevegetationwhile re-
introduceddartersshouldbe from theclosestviablepopulationthat can
donate,,fishto preservethe localgeneticstrain. Captivebreedingwill be
utilized asapartofthis recoveryeffort only if amajorperturbationmakes
suchan actionnecessaryto ensurethecontinuedsurvivalofthespecies.

1.6 Ensurethat Ih~ designand construction~froadsoutside~f E2lin AFB use
bestmanagementpracticesto reduceerosion~fembankments.stormwater
runoff. andfloodplainstructuresin Okaloosa darter watersheds. County
andmunicipal governmentsshouldworkwith theFloridaDepartmentof
Transportationto accomplishthis task.

1.7 Includeconservationactionsfor Okaloosadartersin Iia~ comprehensive
plansofsurroundingcommunities.Assistcity (Niceville, Valparaiso)and
county(Okaloosa,Walton) governmentagenciesto incorporatebest
managementpracticesin their planningsothat conflictinguseofaquatic
resourcescanbeavoided. Currently,thesecommunitieshavedeveloped
ComprehensivePlansto providebuffersalongcreeks.Additional sections
should address erosion, buffer maintenance, stormwater retention, and
plannedwaterusageandwithdrawals. ThePanamaCity field office of the
Servicewill reviewcomprehensiveand developmentsiteplansfor
relevance to Okaloosa darter recovery objectives.

1 .8 Developcooperativeventures~~iihprivatelandownersto restorehabitat

.

TheServiceaswell asotherStateand Federalagenciesin cooperation
with willing landowners,havebegunto implementprogramsto restore,
enhance,andmanageaquatichabitatson privatelands.

2. Protect water quality ~ndquantityin Okaloosadarterstreams.OtherthanSwift
andMill Creeks,mostof theOkaloosadarterstreamshaverelatively stable,viable
populationsof darters.About 90 percentof the51,397hectares(127,000acres)
thatrepresentthedrainagebasinsofdarterstreamsaremanagedby theJackson
GuardNaturalResourceDivision ofEglin AFB. Theremaining485.6hectares
(12,000acres)aresituatedin theNiceville-Valparaisourbancomplex. Okaloosa
dartersarefound at reducedlevelsorabsentfrom muchofthis latterarea.
Currentstreamimpactsincludeerosion,non-pointdischargeofnutrientsand
pollutants,impoundment,alterationof flow, andculverting. Thetenuousbalance
betweenOkaloosaand browndartermay hingeon waterquality. It is imperative
thatmanagementof the landsandwatersof theareamaintainconditionsin the
headwatersso Okaloosadarteris not replacedby browndarter.
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2.1 Incorporate~y~!~rquality ~ quantityconservationiu~ naturalresource
mana?ementplansf~ E~lin AFB ~ benefit Okaloosadartersandstream
ecosYstems

.

2.2 Ensurethaty.y~i~r quality criteriaestablishedkx theFloridaDepartmentQf
EnvironmentalProtection(FDEP)~ protective~fOkaloosadartersand
their habitat ~ ~ therecoveryj.~ n~ impairedk~ ~nypermittedactivity

.

Identifiedconcernsinclude,but arenot limited to, treatedwastewater
discharge,stormwaterrunoff, landfill leaching,andadverseimpactson the
sand-gravelaquifer.

2.3 Ensurethatfi~~ volumesandreeimescontinueto resemblehistoric
conditions. The Okaloosa darteris restrictedto six streamsthat are
hydrologicallylinked to thesand-gravelaquiferandtheamountofdarter
habitatis dependenton thevolumeof waterflowing downthesestreams.
During droughtconditionthedarterpopulationwill experiencestressthat
should not be increased by human useoftheresource.Unfortunately,
humanneedsfor waterusearehighestduring droughts. Establish
agreementsbetweenNWFWMD andthe Serviceto specify athreshold
level ofconsumptionat which applicationsfor consumptivewateruse
permits within the drainage basins of Okaloosa darter streams will be
reviewedfor potentialadverseimpacts.

3. Monitor and annually assess darter populations. habitat conditions. water quality

.

and water quantity ~fthe recoverv pro2ram and recommend new actions

.

3.1 Monitor populations and habitat conditions of Okaloosa and brown
darters. During and after recovery actions are implemented, the status of
the species and its habitatmustbe monitoredto assessany progress
towardsrecovery. Monitoring dataarenecessaryto determinewhetheror
not recovery criteria for reclassification anddelistinghavebeenmet.
Continuedmonitoring ofthetwo darterspecieswill provide understanding
of theperiodicity,magnitude,andcausalfactorsof populationfluctuations
in zonesof sympatry.

3.1.1 Darter population monitoring methodsshould bestandardizedand
comparable with the efforts of the USGS,Biological Resources
Division and University of WestFloridasothat long-termtrends
can be quantitatively analyzed (see Appendix A for methods).

3.1.2 Establish new darter monitoring stations at sites where habitat has
been restored.
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3.1.3 Link darter habitat conditions to the population monitoring by
using a geographical information system (GIS) to document
changes in land use,waterquality andquantity,fire periodicity,
vegetation cover, restoration of erosional sites, and natural fluvial
processes.Databeing compiledfor Eglin AFB needto be
expandedto includetheentirewatershed.

3.2 Monitor water quality. Waterquality parameters(temperature,
conductivity,dissolvedoxygen,turbidity, pH, total dissolvedsolids,total
suspendedsolids,nutrientsandothercontaminants)will be measuredat
wastewatertreatmentfacilities, golf courses,sanitarylandfills, andother
point dischargelocations. Datawill be reviewedby theServicefor
adversetrends.

3.2.1 Investigatethe loadof nutrientsandcontaminantsfrom golfcourse
by studyingchemicaluseneedsandusing indicatoraquaticinsect
surveys.

3.2.2 Inventorypollutantson Eglin AFB that affect darterstreamsto
determinetoxicity potentialandconsideralternatives.

3.2.3 TheServicewill reviewthe305(b) reportdevelopedby theFlorida
Department of Environmental Protection for status and trends of
water quality.

3.3 Monitor water quantity

.

3.3.1 Monitor groundwater wells in the Okaloosa darter drainage basins.
The NWFWMDcurrently monitorsa groundwaterwell networkon
Eglin AFB. Continuation of this monitoringwill helppredict
cone-depressionprofiles in thesand-gravelaquiferasnewwells
are installed or old wells increase pumpage rates.

3.3.2 Re-establish surface water flow monitoring. Seven surface water
stationsweremaintainedin Okaloosadarterstreamsby the
NWFWMDand the USGSWater Resources Division. Re-
establishing two of these is necessary for monitoring flows of
streams. The station at the State Route 85 bridgeover Juniper
Creekhas the longest record of surfaceflows (1966-1992)in the
immediateareaandshouldbe given thehighestpriority. An
additionalstationin theRocky Creeksystemwould alsobe
important.
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3.4 Annually assesstheoverall success~fIh~ recovervprogramand
recommendaction(changesin recoverycriteria. statusclassification

.

protectionmeasures.newresearchstudies.~ Therecoveryplanmust
be evaluated periodically to determine if it is on track and to recommend
futureactions. As moreis leamedaboutthespecies,therecovery
objectives may need to be modified.

4. Establisha public informationandeducationprogramandzn~ni.t~i.t~
effectiveness.Publicawarenessofthe species is essential to the long-term
success of recovery efforts. Informative posters, brochures, slide shows, videos,
andotheroutreachmaterialsandeffortswill helpfocusattentionon the
uniquenessoftheOkaloosadarteranddescribeits habitatrequirements.These
materialswill be availableatcanoelandings,golf courses,municipalbuildings,
schoolsystems,public libraries,JacksonGuardNaturalResourceDivision
headquarters, etc.

4.1 D~x~ioafact sheeton thesurvivalandrecoveryneedsof theQR4Q~.a
darterfor distributioni~ the local community

.

4.2 Summarizebestmana2ementpracticesfor oolf courseoperationthat are
importantIQ thesurvivalandrecovervoftheOkaloosadarterin Mill
Creek. Encouragethat all newgolf coursepersonnelbe trainedon these
practices and the activities that could potentially result in a violation of
Section 9 under the Endangered Species Act.

4.3 Provideperiodicremindersto Federal State and local ag~.n~jesto
continueto incorporateOkaloosadarterrecovervactionsinto local
planninQ activities

.
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PART III

IMPLEMENTATION SCHEDULE

Task priorities in columnoneofthefollowing ImplementationScheduleareassignedas
follows:

Priority 1 - An actionthat mustbe takento preventextinctionor to preventthe species
from decliningirreversibly in theforeseeablefuture.

Priority 2 - An actionthat mustbe takento preventa significantdeclinein species
population/habitatquality, orsomeothersignificantnegativeimpactshortof extinction.

Priority 3 - All otheractionsnecessaryto meettherecoveryobjectives.

Keyto AcronymsUsedin this ImplementationSchedule

BRD - Biological ResourcesDivision, U.S. GeologicalSurvey
COE- United States Army CorpsofEngineers
EGLIN - JacksonGuardNaturalResourceBranchof Eglin Air ForceBase
ES - EcologicalServicesDivision of theU.S. FishandWildlife Service
EDEP - FloridaDepartmentofEnvironmentalProtection
FDOT - FloridaDepartmentofTransportation
FGFWFC- FloridaGameandFreshWaterFishCommission
EWS- United States Fishand Wildlife Service
NICE - City of Niceville
NWFWMD- Northwest Florida Water Management District
OKA- Okaloosa County
USDA- United States Department of Agriculture
SUS - State University System
VALP - City of Valparaiso
USGS- United States Geological Survey
WAL- Walton County
* = Lead Agency
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OKALOOSA DARTER IMPLEMENTATION SCI-IEDULE

I~rierity Task
Number

Task Description Task
Duration

Responsible Agcncy
other

Cost Estimates($000’s)
FYI FY2 FY3 FY4 FY5

2 2 2 2 2

Comments

1 .2.3 Minimize use of
contain rialits on Golf.
Course.

ongoing EGLIN*

2.3 Establish consumptive
use penn it agree Belts.

2 ycars ES NWFWMD* 1 1 0 0 0

2 1 .1 . I .1 Abate erosioTi program
on Eglin A113.

ongoing EGLIN* 900 700 500 300 300

2 1. I .1.2 Control road access on
Eglin Al13.

ongoing EGLIN4 15 10 5 5 5

2

2

1 . I . I 3

1 . I . I 4

Widen riparian buffers in
npCii ranges of Egiin

I.

ongoing EGLIN* 25

5

20

15 10 5

5 5 5

20 0 0

5

Use road l3Ml’s on Eglin. ongoing EGLIN* 0

02 1 .2.1 Stabilize bead~vater
banks on Golf Course.

2 years EGLIN*

2 1 .2.2 Remove impediments to
flow in Mill Creek.

2 years EGLIN*,
COE, OKA
WA L

15 10 0 0 0

2 1 .2.4 Create opeii eliaiinet in
Mill Creek.

3 years EGLIN4 50 40 30 0 0

Implementation schedule continued on next page 31



I~riority [ask

Nt tttber

‘[ask I)escription ‘[ask

D nratjot

Responsible Agency

EWS other

Cost Estimates ($000’s)

FYI FY2 FY3 FY4 FYS

Comments

2 1.3.1 Evaluate and restore
EgIin A Ff3 ponds.

3 years EGLIN
IIRD

5 5 5 0 0

2 1 .3.2 Evaluate and mndi IV
College Pond spillway.

2 years ES FDOT*,
OKA, WAL,
NICE, 13R1)

0 1 20 0 0

2 .1 litelude habitat
conservation and
restoration measures in
Natural Resource
Management Plan.

ongoing ES EUI.lN I I I I

2 1 .6 Review BMI~s for
roadways outside of
Eglin.

1 year ES FDOI’*,
OKA, WAL,
NICE, VALP

3 0 0 0 0

2 I 7 Include conservation
act ions in comprehensive
plans.

ongoi ttg ES 0KM.
WAL*,
NICE~,
VA LI1

I I I I I

2 2.1 Address water quality
and quantity to Natural
Resources Plans at Eglin.

ongoing ES EGLIN*,
I3RD

I I 1 1

2 2.2 Establish protective
water quality criteria

2 years ES FDEP* 1 1 0 0 0

2 3.1.1 Monitor darter
popuf at io its.

ongoing ES I3RD*, SUS,
EGLIN,
EGEWEC

30 30 30 30 30

Impletnentation schedule continued on next pace 32



Priority ‘[ask

Number

TaskDescriptioti Task

Dt.tratjon

Responsible Agency

EWS other

CostEstimates($000s)

FYI FY2 FY3 FY4 FYS

10 10 10 10 10

Comments

2 3. I .2 Monitor darters at habitat
restoratiott sites.

otiguing ES EGLIN4,
BRD

2 3. 1.3 Analyze habitat by GIS. ortgoing ES EGI.1N4,
I3RD

50 50 50 50 50

2 3.2.1 Ittvestigate nutrient and
contaittinant loads from
golf course.

ongoing ES EGLIN4 2 2 2 2 2

2 3.2.2 Inventory of pollutants
on Eghin

ongoing ES EGLIN 2 2 2 2 2

2 3.2.3 Maintain status and
trends of water qctality .

ongoing ES4 EGLIN,
EDEP, OKA,
WAL

2 2 2 2 2

2 3.3.1 Continue grouttcf~vater
mon itori [tg.

ongoing NWFWMD,
EGLIN,
USGS

8 8 8 8 8

2 3.3.2 l(c-establisft surface
water flow monitoring.

ongoing ES NWFWMD4,
USGS,
EGLIN

30 IS 15 IS IS

2 34 Assess darter recovery
annually.

ongoing ES4 BRD, EGLIN 2 2 2 2 2

3 1 .5 Prepare catastrophe
response plan.

1 year ES EGLIN4,
13 RD

3 0 0 0 0

3 1 .8 Initiate cooperative
agreements with private
landowners.

2 years ES* USDA 10 10 0 0 0

Implementation schedule continued ott next page 33



Priority ‘[ask Task Description Task

Duration

Responsible Agency

EWS other

CostEstimates($000’s)

FYI FY2 FY3 FY4 FYS

Coinments

3 4. 1 Prepare public ecfocatioti
fact sheet on darter.

5 years ES IIRD4, NICE,
VALI~, OKA,
WAL, SUS
FGEWFC,
EGLIN

I I I I I

3 4.2 Sumntarize lIMPs for
golf coctrse operations.

ongoing ES EGLIN4 I I I I I

3 4.3 Remind involved
agetteics to incorporate
recovery actions into
local rhannina activities

ongoing E5 BRD 0 0 0 0
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APPENDIXA

POPULATION STABILITY STANDARDIZED SAMPLING METHODOLOGY FOR
OKALOOSA DARTER (Etheostomaokaloosae)--- MAY 1998

Recovery is the process by which the decline of an endangered or threatened species is
arrestedorreversed,andthreatsto its survivalareneutralized,sothatits long-term
survival in naturecanbe ensured.Thegoalofthis processis themaintenanceofsecure,
self-sustainingxvi ld populationsofthespecieswith theminimumnecessaryinvestmentof
resources.A self-sustainingpopulationis onethat is ofsufficient sizeand genetic
diversity to cope with naturalhabitatfluctuationswithoutthe involvementof intensive
management.Without an intensivegeneticsstudy,it is necessaryto operationallydefine
populationstability at somesubjectivelevel. It is recognizedthatthepopulationof
dartersfluctuatesnaturallyandfailing to detectatrendin populationabundancethat is
real is oftenmoreserious,especiallyin threatenedor endangeredspecies,suchas
Okaloosadarter. A commonproblemin detectingtrendsin populationabundanceis that
variability in thepopulationindicesobscurethetrendsthat areoccurringin the true
population. Therefore,we would usestandarddeviationmetricsto quantifya change
over time. The metric described below is intended to determine any declining trendsin
the status of the population.

The 1.75 standard deviations below the meanwaschosenasthe thresholdlevel as
accordingto Tchebycheffsinequalityequation,at least67.3 percentof thevalueswill be
between1.75 standarddeviationsaboveandbelowthemean(Brown andHollander
1977). If thedistributionofthenumberof darterscountedateachsiteis symmetrically
distributed,thenonly 16.3 percentoftheobservationswill be below 1.75 standard
deviations of the mean. This level has not occurred in the streams that are being
quantitatively surveyed.

A populationwill be consideredstableif(l) Okaloosadarternumbersremainabove1.75
standarddeviationsbelow thecumulativelong-termaverageat eachofthemonitoring
sites,(2) the long-termtrendin theaveragecountsateachmonitoringsite is increasingor
neutral,and(3) therangethat thespeciesinhabitsis not decreased by morethana 500-
meter stream reach within any of thesix streamsystems.This operationaldefinition of
stability relieson continuingmonitoringefforts that arecurrentlybeingdoneby U.S.
GeologicalSurvey,Biological ResourcesDivision andUniversityof WestFlorida
researchers.A list ofmonitoring sites,surveytechniques,cumulativeaveragenumberof
Okaloosa darters and browndarters,and 1.75 standarddeviationsbelow theaverage,are
presented in Table 1.

Biological ResourcesDivision Methods:Twenty-four20-meter
permanent sites in 12 streams are visually surveyed for Okaloosa and

•1~



browndartersby snorkelingin the springand fall. Two transectsat
eachsitegive acrosssectionstream profile with streamvelocities
measuredeverytenthof thewidth of thestream. Substrate,submerged
vegetation, canopy cover, dissolved oxygen, pH, temperature,turbidity,
and conductivity are recorded at each site.

Universityof WestFloridaMethods:Fisharecollectedwith a 3.05-in
x 1.22-rnminnow seinewith 3.2-mmmeshat eachsite for onehour
duringearlyspringeachyear. Okaloosadarterswereimmediately
placedin aclearplasticdish, standard-lengthmeasured,andreturnedto
thewaterwithin oneminuteofcapture. Watertemperature,vegetation,
bottomsubstrate,shoreconditions,currentspeed,andstreamdepthand
width wererecorded.
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Table 1. Average number of Okaloosaandbrowndartersobservedat sitesmonitoredby the
U.S.GeologicalSurveyBiblical ResourcesDivision andUniversity ofWestFlorida.

* Note: All sampler methods are detailed above

U = U.S. GeologicalSurvey,Biological ResourcesDivision andJacksonvilleUniversity
WE C Universityof West Florida
M Rick Crews,Scott Mettee,Universityof WestFlorida, U.S. GeologicalSurvey

Road Sampler/ Etheostomaoka(oosae Eiheoszomczedwini
Stream Crossing Method* N Mean STD Mean-1.75 STD Mean STD

BensCreek E 619 U / visual 6 15.2 7.0 2.9 0.0 0.0
EastLong Cr. E 192 U/visual 6 2.3 0.8 0.8 5.6 3.2

JuniperCr. £221 U/visual 6 15.6 4.3 8.1 0.0 0.0

Little Rocky Cr. £477 U /visual 6 7.8 3.7 1.3 8.3 1.7

RockyCreek E200 U/visual 6 4.9 1.8 1.8 5.7 2.4

WestTurkeyCr. £ 232 U /visual 6 23.0 10.7 4.2 0.0 0.0

RogueCreek £233 U/visual 6 37.8 13.5 14.2 0.0 0.0

TenmileCreek E231 U/visual 6 23.5 8.7 8.4 0.0 0.0

LirtleRockyCr. £200 U/visual 6 11.1 4.8 2.8 0.6 0.6

RockyCreek £201 U/visual 6 11.7 4.0 4.7 0.0 0.0

WestTurkeyCr. E637 U/visual 6 29.7 14.1 4.9 0.0 0.0

WestLongCr. £406 U/visual 6 12.3 3.8 5.7 0.2 0.4

TomsCr. SR 85 M /seine site to be addedin 1998

Mill Cr. SR 190 M/seine 12 12.1 13.9 -12.3 0.0 0.0

EastTurkeyCr. ROCkyBayOU M/seine 14 2.1 2.1 -1.6 2.0 2.9

EastTurkeyCr. 5R285 WE/seine 8 10.1 3.1 4.7 0.0 0.0

EastTurkeyCr. £473 WE/seine 8 27.4 6.6 15.9 0.0 0.0

EastTurkeyCr. Baseline WE/seine 8 23.5 10.2 5.7 0.0 0.0

ShawStill Br. SR 190 WE/seine 8 13.6 10.4 -4.6 0.0 0.0

Swift Cr. SR 190 WE/seine 8 0.3 0.7 -0.9 32.5 19.8

SwiftCr. 5R20 WE/seine 8 0.0 0.0 0.0 4.0 3.6

Swift Cr. SR285 WE /seine 8 0.0 0.0 0.0 3 1.4 20.7

SwiftCr. No# WE/seine 7 45.9 11.1 26.5 0.0 0.0

SwiftCr. Erailroad WE/seine 8 19.0 9) 2.9 0.0 0.0

WestLong Cr. £406 WE/seine 8 33.5 8.5 18.7 0.0 0.0

WestLongCr. £469 WE/seine 8 18.9 11.] -0.5 0.1 0.3

WestLone Cr. No II WE /seine 8 5.6 2.2 1.7 0.0 0.0
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APPENDIXB

LIST OF REVIEWERS

The followingagencies,organizations,andindividuals weremailedcopiesofthis recoveryplan. This does
not imply that theyprovidedcommentsor endorsedthecontentsofthis plan. All commentsreceivedhave
beenaddressedin this finalplan. (Reviewers’commentsand lettersaremaintainedin the
administrativerecord).

FederalA2encies
U.S.FishandWildlife Service
Washington, D.C. 20240

DeputyDirector- ExternalAffairs
(AEA)
Mail Stop 3012MIB

Division of Refuges(RF)
Mail Stop 670 ARL

AssistantDirector
Fisheries(AF)
Mail Stop 3245 MIB

EcologicalServices
Division of EndangeredSpecies
(AES/TE)
Mail Stop452 ARL

U.S. Fish and Wildlife Service
1875 CenturyBlvd.
Atlanta,GA 30345

AssistantRegionalDirector
Fisheries(AF)

GeographicalAssistant
RegionalDirector(GARD)
AreaIII

RichardG. Biggins
U.S. Fish andWildlife Service
160 Zillicoa Street
Asheville,North Carolina28801

Bob Butler
U.S Fish andWildlife Service
160 Zillicoa Street
Asheville,North Carolina28801

Field Supervisor
U.S. Fish and Wildlife Service
P.O. Drawer1190
DaphneEastOffice Plaza,SuiteA
2001 Highway98
Daphne,Alabama36526

Paul Hartfield
U.S. Fishand Wildlife Service
6578DogwoodView Parkway,
SuiteA
Jackson,Mississippi39213

RonLarson
U.S. Eishand Wildlife Service
6578 DogwoodView Parkway,
SuiteA
Jackson,Mississippi39213

Dr. Mike Bentzien
U.S. FishandWildlife Service
6620 SouthpointDrive, South,
Suite310
Jacksonville,Florida 32216

LomaPatrick
U.S. FishandWildlife Service
1612 JuneAvenue
PanamaCity, Florida 32405

Lloyd Stith
U.S. Fish and Wildlife Service
1612 JuneAvenue
PanamaCity, Florida 32405

EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB (TS769C)
401 M Street,S.W.
Washington,D.C.20460
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Jose Negron
EnvironmentalProtectionAgency
Water Management Division, Wetlands
ProtectionSection
100 AlabamaStreet,S.W.
Atlanta,Georgia30303

Commander
Eglin Air ForceBase
107 Highway85 N.
Niceville, Florida 32542

Rick McWhite
Eglin Air ForceBase
NaturalResourcesBranch
107 Highway85 N.
Niceville, Florida 32542

Carl Patrick
Eglin Air ForceBase
NaturalResourcesBranch
107 Highway85 N.
Niceville, Florida 32542

BerndHeneke
Eglin Air ForceBase
NaturalResourcesBranch
107 Highway85 N.
Niceville, Florida 32542

Kevin O’Kane
U.S. Army Corpsof Engineers
475 HarrisonAvenue,Suite 202
PanamaCity, Florida32401

Dr. JohnHall, Chief
RegulatoryDivision
U.S. Army Corpsof Engineers
P.O. Box 4970
Jacksonville,Elorida32232

Al Sherk
U.S. GeologicalSurvey
Biological ResourcesDivision
12201 SunriseValley Drive
Reston,Virginia 20l9~

District Chief
U.S. GeologicalSurvey
227 North Bronough Street
Suite 3105
Tallahassee,Florida32301

Dr. Mary Freeman
U.S. GeologicalSurvey
Biological ResourcesDivision
Warnell Schoolof ForestResources
Universityof Georgia
Athens, Georgia 30602-2152

Dr. Jim Williams
U.S. GeologicalSurvey
BiologicalResourcesDivision
7920NW 71stStreet
Gainesville,Florida32653

Noel Burk.head
U.S. GeologicalSurvey
BiologicalResourcesDivision
7920NW 71stStreet
Gainesville,Florida32653

Karl Siderits,ForestSupervisor
National Forests in Florida
325 JohnKnox Road
Tallahassee,Florida 32303

Dr. BruceCollette
SysteinaticsLaboratory
NationalMarine FisheriesService
U.S. NationalMuseum
Washington,D.C.20560

Administrator
FederalHighwayAdministration
400 7th Street,S.W.
Washington,D.C.20590

StateConservationist
NaturalresourcesConservationService
P.O.Box 141510
Gainesville,Florida 326 14-I
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StateA2encies~ Universities

Dr. Allan Egbert, Executive Director
FloridaGameandFreshWaterFish Commission
620 5. Meridian Street
Tallahassee,Florida32399-1600

Jerome Shireman, Director
Division of Fisheries
Florida GameandFreshWaterFish Commission
620 5. MeridianStreet
Tallahassee,Florida32399-1600

Tom Logan, EndangeredSpeciesCoordinator
Florida Gameand FreshWaterFish Commission
620 5. Meridian Street
Tallahassee, Florida 32399-1600

RichardD. McCann
EnvironmentalServicesDivision
FloridaGameandFreshWaterFishCommission
620 5. Meridian Street
Tallahassee,Florida 32399-1600

Dr. JeffGore
Florida GameandFreshWaterFish Commission
6938 Highway2321
PanamaCity, Florida 32409

GrayBass
Florida Gameand FreshWaterFish Commission
8384 Fish HatcheryRoad
Holt, Florida32564

Florida Gameand FreshWaterFish Commission
RegionalFisheriesOffice
P.O. Box 128
DeFuniakSprings, Florida32433

Virginia Wetherell,Secretary
Florida Departmentof EnvironmentalProtection
3900CommonwealthBlvd.
Tallahassee,Florida 32399-3000

JanetKlemm
Florida Departmentof Environmental
Regulation,MS-2510
3900 CommonwealthBlvd.
Tallahassee,Florida32399-2400

NadineCraft
FloridaDepartmentof Environmental Protection
7257Highway90 East
Milton, Florida32583

ChristineVerlinde
Florida Department of Environmental Protection
7257Highway 90 East
Milton, Florida32583

ExecutiveDirector
Northwest Florida WaterManagementDistrict
Route1, Box 3100
Havana,Florida32333-9700

PaulThorpe
NorthwestFloridaWaterManagementDistrict
Route 1, Box 3100
Havana,Florida32333-9700

Florida Departmentof Transportation
Office of EnvironmentalManagement
P.O.Box 607, U.S. 90 East
Chipley, Florida32428

TloridaNaturalAreasInventory
1018 ThomasvilleRoad
Suite200-C
Tallahassee,Florida32303

Dr. ScottMettee
AlabamaGeologicalsurvey
420 HackberryLane
Tuscaloosa,Alabama35486

Dr. StevenA. Bortone
Florida Centerfor EnvironmentalStudies
39.70 RCA Blvd., Suite 7400
Palm BeachGardens,Florida 33410

Dr. SusanJacobson
117 Newins-ZieglerHall
Universityof Florida
Gainesville,Florida3261]

Dr. CarterGilbert
FloridaMuseumof NaturalHistory
University of Florida
Gainesville,Florida 32611
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Non-GovernmentOrganizations~n4IndividualsDr. BudFreeman
Institute of Ecology
University of Georgia
Athens,Georgia30602

Local GovernmentsandA2encies

Director
WestFloridaRegionalPlanningCouncil
PostOffice Box 486
Pensacola, Florida 32593-0486

Okaloosa County Board of County
Commissioners
101 EastJamesLeeBlvd.
Crestview,Florida32536

WaltonCountyBoardof CountyCommissioners
P.O. Box 689
De FuniakSprings, Florida32433

Latilda Verhine
Walton CountyPlanningDepartment
P.O. Box 689
Dc FuniakSprings,Florida32433

Mayor
City ofNiceville
208 N. PartinDrive
Niceville, Florida32578

WandaOwens,City Planner
City of Niceville
208 N. PartinDrive
Niceville, Florida32578

Mayor
City of Valparaiso
P.O.Box 296
Valparaiso,Florida32580

Alan Gage,City Planner
City of Valparaiso
P.O.Box 296
Valparaiso,Florida 32580

President
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