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EXECUTIVE SUMMARY

Current Status:TheendangeredOkaloosa darteroccursin only six streamsystems,
which are locatedin OkaloosaandWalton Counties,Florida. Its restrictedrange has
beenfurtherreducedby habitatmodification andsubsequentincreasesin the brown darter
population.

HabitatRequirementsandLirnitin.g Factors: Okaloosadarters typicallyinhabit the
marginsofsmall streamsfed by groundwaterseepingfrom surroundingsandhills.
Vegetation,woodydebris,androot mats are used as spawningsubstrate.Okaloosa
darterstend to avoidopensandstretcheswithoutcoverandareaswherestream flowis
negligible. Thepotentially competitivebrown darter occupies similarhabitatsin the
lower reachesof streamsin theRocky Bayousystem,althoughit toleratesareaswith
minimal current. Okaloosadartershavedecreasedin numbersand rangewhere streams
are impoundedor subjectedto extremesedimentloading. Naturalprocesses(i.e., fire,
flood, sedimenttransport,andvegetative succession) maintainheadwater stream sections
with characteristicsthat fosterhealthy Okaloosa darter populations.

RecoveryObjective: Downlisting,and eventuallydelisting,theOkaloosadarterby
enablingwild populationscapableof coping withnaturalhabitatfluctuationsto persist
indefinitely in thesix streamsystemsthey inhabitby restoringandprotectingstream
habitat,waterquality, andwaterquantity.

RecoveryCriteria: Downlistingto threatenedmaybeconsidered when (1) the habitatand
historical flows in all six systemsare protectedby cooperative agreementsthat appear
likely to remainpermanent,and(2) monitoringshowsthat Okaloosadarterpopulationsin
all six inhabited streamsystemsremain stable orincreasingfor 5 consecutiveyears.
Delisting maybe considered when (1) historichabitatof all six streamshavebeen
restored,(2) cooperativeandenforceableagreementsto protect habitat,waterquality and
streamflows arein effect,and (3) monitoringshowsthepopulationsin all six stream
systemsremain stable orincreasingfor a 20-yearhydrologiccycle.

ActionsNeeded

:

1. Restore andprotect habitatin thesix Okaloosadarterstreamwatersheds.
2. Protect waterquality andquantity in thesix Okaloosadarterstreams.
3. Monitor andannuallyassesspopulationsandhabitatconditionsof Okaloosaand

brown darters,andwater qualityand quantityin thestreams.
4. Establishapublic informationandeducationprogramand evaluateits 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

Costs areestimatedfor the next fiveyearsofrecoveryefforts.

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 (Figure1).
The U.S. Fish and Wildlife Service(Service)includedthe specieson the List of
EndangeredandThreatenedWildlife and Plantson June4, 1973(38 FR 14678). The
extremelylimited rangeofthe darterandtheamountof 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
dartersdominate Boggy Bayoustreamsand headwater sections of Rocky Bayou streams,
while browndarters occupy thelower reachesofRocky Bayoustreams.Additional
threatsincludecontinued urbanization, groundandsurfacewaterwithdrawal,and
vulnerability to catastrophic, hazardousmaterialspills.

A. Description~ Taxonomy

TheOkaloosadarteris a small percid fish(maximumsize49 millimeters Standard
Length)that is characterizedby a well-developedhumeralspot,a seriesof five to eight
rowsof small spots along thesidesof thebody, andthe first analspine beinglongerthan
the second.Generalbody coloration variesfrom red-brownto green-yellowdorsally,and
lighter ventrally,althoughbreedingmaleshavea bright orangesubmarginalstripe on the
first dorsalfin (Burkheadet al. 1992). Thebrown darteris similar in size,but the
blotchedpatterns on thesidesare notorganizedinto rows andthe breeding maleshave
bright red spots on thebody andfins.

The Okaloosadarterwas first describedasVillora okaZoosaeby Fowler (1941)from a
singlespecimencollectedby FrancisHarperin 1939at theheadwatersofLittle Rocky
Creek(Figure2, river kilometer(RKM) 10.9). Thespecieswas notcollectedagainuntil
1959. Bailey etal. (1954) latersynonymizedtheOkaloosadarterwith theGulfdarter,
Erheostomaswami,in their Escambia Riverstudy. Colletle andYerger(1962)
reestablishedthe Okaloosa darterasa legitimatespecies,which belongedin thesubgenus
Villora along with E. edwini, anddid thefirst comprehensivereviewof collections.They
concludedthat the Okaloosadarterwasa primitive relict species thathadbeen
reproductivelyisolatedfrom the derivedbrowndarterby Pleistoceneinterglacialsea
levels (Neill 1957; ColletteandYerger 1962). Page(1981)reviewedthetaxonomic
relationshipsof 142 darterspeciesbasedon 52 morphologicalcharacters.He placedE.
okaloosae,along withE. niariae andE. fricksiuni, in the subgenusBelophiox. The latter



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 browndarters from collectionsofthe
Rocky Creeksystem, Choctawhatchee Bay drainage,Florida. Solid circles reflect
sampling site, while the digits following “RKM” referto numberof river kilometersto a
confluence. The presence of Okaloosa darters (shaded circles)and browndarters (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 the lower Atlanticslope fromGeorgiaand
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 and Etnier
(1988)did the most recent revisionof dartersandplacedE. okaloosaein the subgenus
Oligocephalusandfollowing Page(1981), retainedE. edwini in themonotypicsubgenus
Villora.

B. Distribution

Okaloosadartershaveonly been foundin the tributariesandmainchannelsof Toms,
Turkey, Mill, Swift, East Turkey,and Rocky Creeks.Approximately90 percentofthe
457-squarekilometer (176 squaremiles) watershed drainage area is underthe
managementof Eglin Air ForceBase(Eglin AFB). They striveto maintain biological
diversity andnaturalprocessesthroughan adaptivemanagementprogram. The
remainderofthe watershedis in the urbancomplexofNiceville andValparaiso (Fischer
etal. 1994).

A geochronologic analysis of the genusEtheostomain these streams was completedby
Burkheadetal. (1994)to assess thedistributionpatternsof Okaloosaandbrown darters
(Figures2, 3, and4). The705 collectionrecordsspan58 yearsof samplingand are
maintainedin ageoreferenceddatabaseat theU.S. GeologicalSurvey,Biological
Resources Divisionin 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 Bayouswas theblackbanded
darter,Percinanigrofasciata. ColletteandYerger(1962)were awarethat, in some
places,only a kilometerseparatedthe headwaterstreamsthat containedboth Okaloosa
and browndarters,but thesetwo specieswerenot knownto occurtogetherat thattime.

The brown darterrangesfrom thePerdidoto theSt. JohnsRiversin Florida,and northto
below the fallline in Alabamaand Georgia(Williams 1981). Ei’heostomaedwini is
commonin theChoctawhatcheeandYellow River systems,andin thesmallerGamier,
Eagle, Trout, Basin,andAlaquaCreeksthat drain into ChoctawhatcheeBay. Thus, the
brown darteris a widespreadspeciesin drainagesthat surround thestreamscontaining
the Okaloosadarter. Four otherEtheostomaspecies,E. colorosurn,E. davisoni,E.
fusfornze,andE. swami,arepresentin the Yellow and ChoctawhatcheeRiver systems,
but arenot foundin the smallerChoctawhatcheeBay drainages.

In 1964,Mike Howell collectedfour brown dartersfrom Swift Creekat theFlorida
Highway‘20 bridoe (Figure3, RKM 0.3). It shouldbe noted thatthese werethe first
Etheosto,’naevercollectedat this site, and thatOkaloosadartershaveneverbeencaptured
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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 Rocky Bayou,ChoctawhatcheeBay drainage,Florida. Solidcircles
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 darterswerereleased from bait-bucketsby fishermen.
Another possibilityis intra-estuarinedispersalfrom Eagle Creek along the shorelineof
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 are uncertain, the brown darter’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
Okaloosa darters have beencollected downstreamofthe pond since1977, andthesewere
captured with 78 brown darters in 1987 (Figure 3, RKM3.4). Essentially, thebrown
darterhasnumericallyreplacedthe Okaloosadarterbelow thepond. This pattern
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,browndartershavenever beencollectedwhile Okaloosadarters
remain common(Figure 3, RKM4.3, 5.3, 7.7). It shouldalsobe noted thatOkaloosa
darters are the only Etheostomacollectedin ShawStill Branch, a tributary thatjoins
Swift Creek over 2 km below College Pond(Figure 3, RKM 2.5).

Thereis a 3-meter verticaldropfrom CollegePondto theSwift Creekoutlet. It has been
suggestedthat this physicalbarrierpreventsbrown dartersfrom moving upstream
(Metteeet at. 1976). One couldalso surmisethat the pondandspillway prevent
Okaloosadartersfrom movingdownstream.The pondand dam have affectedwater
quality in the lower reachof Swift Creek. Thehighestand lowest temperatures(35.50C
and70C, respectively)of anysamplingsitesin the databaseweremeasured atSwift
Creekbelow thedam. Higher waterconductivity(120micromhos/centimeter) was
measured at this site than inany otherstreamsectionsampled. Theseconditionsmay
favor the brown darter over theOkaloosadarter.

Following the discoveryof browndartersin Swift Creek,E. edwini were collectedin
Rocky Creek(Fioure’2 RKM 11.1)in 1968,anunnamedcreekin the southeast sectionof
Rocky Bayou(Figure3, RKM 0.0) in 1976,andEastTurkey (Bolton) Creek(Figure3,
RKM 0.5) in 1987. This apparentexpansionof thebrown darter into what was
consideredallopatric(only onespecies)Okaloosadarter streams causedsomeresearchers
to predictthat thebrown darterposed abiological threatto the Okaloosa darter through
competitive interactions (Metteeet al. 1976). Besides thetwo stationsin Swift Creek
below the dam(Figure 3, RKM 2.6,3.4),thereare only nine sitesin the RockyBayou
systemwhereOkaloosadarterswerecollectedprior to browndarters: EastTurkey
(Bolton) Creek(Figure3, RKM 0.5), West LongCreek(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),East Rocky Creek(Figure2, RKM 0.2), and
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East Long Creek (Figure2, RKM 4.7). In the most recent collections,sevenofthesesites
were allopatric with E. okaloosae,while the othertwo 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 wereconsistentlyallopatric brown;sevenremain
sympatric; two went from sympatric to allopatricOkaloosa; and the remainingsevensites
fluctuated betweensympatricandallopatricbrown.

In general,Okaloosadartersaredistributedallopatricallyin headwaterstreamsof Rocky
Bayou, while the brown darterbecomesmore prevalent toward themouth. The only
exceptionto this patternis theanomaloussinglebrown darter caughtin the extreme
northeast partof the system(Figure2, RKM 0.1). This unnamedtributary to Rocky
Creekhas a pondwherea bait-bucketreleaseis probable. With the exceptionofSwift
Creekbelow CollegePond, thereis no consistenttrendofbrowndartersreplacing
Okaloosadarters.As the aboveexamples illustrate,theretendto be fluctuationsin the
ratioofthetwo speciesin the lower reachesofthe Rocky Bayoudrainage.To date, there
have beenno reportsofhybridization between the two species.

With one exception,theOkaloosadarteris completelyallopatricin theBoggy Bayou
streamsystems.Only one browndarterwas ever collectedin 113 collectionswithin this
drainage.This individual wascapturedwith nineE. okaloosaein JuniperCreekat the
Florida Highway85 bridge (Figure4, RKM 1.6). This siteis nearAndersonPond,a
popularfishing location at EglinAFB. This collection recordmight be additional
evidencesupporting the bait-bucketreleasehypothesis.

Figure 5 summarizesfigures2 to 4 showingthat Okaloosadarters occupyheadwater
streamsexclusivelyand all oftheBoggy Bayoustreams, while browndarterstendto
occupythe lower reachesof Rocky Bayou streams.Areasof sympatry(both species
present atany collection)fluctuatein theratiosofthetwo species.

After consideringall of the geochronology dataon Okaloosaandbrowndarters,thereis
evidence supportingall three theoriesproposedfor the presenceofthebrown darter.The
two anomalousandisolated recordsofbrown dartersin the Boggy Bayou systemandin
theheadwatersof Rocky Creeksupportthenotionthat bait-bucketreleasesof dartersmay
be occurring. The lackof collectionsat manyof the siteswherebrowndarterseventually
werefoundis an exampleof thetendencyfor ichthyologiststo repeatedly collectat type
localitiesandknown stations.If collectionshadbeen madein the 1950sof the lower
reachesof Swift Creek,we might know if theOkaloosadarter was thereprior to the
brown darter.The theoryof intra-estuarinedispersalmay have themostsupporting
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) salinities inacutetestsandexperienced96 percentsurvivorshipafter25
days at1 O%o. Salinitiesalongthe peripheryof ChoctawhatcheeBay rangefrom zero to
24%o,with arm averageof 1 O%o (unpublisheddatafor 1985-86,NorthwestFlorida Water
Management District). Theextremeflood ofthe ChoctawhatcheeRiver inMarch 1929
may have introduced thebrowndarterto theRocky Bayou systemfrom adjacent streams
(UnitedStatesDepartmentofAgriculture 1975).

Although the exact method and timing of brown darter colonization willprobablynever
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 the Rocky
Bayou system, these subtle, gradual, changes are associated with increases in the
prevalenceofbrowndarters. It is possible that higher ratiosofrunoff to sand-filtered
groundwateris what encourages browndartersat theexpenseofOkaloosadarters.A
geomorphologystudyofEglin AFB found thatsub-surfaceclay layersin the middleand
lower reachesofthe RockyCreeksystemdecreasewaterinfiltration rates,thus increasing
drainagedensity (lengthof streamsper area)andamountof surfacerunoff (Barr etal.
1985;Fischeretal. 1994).

C. Habitat/Ecosystem/LifeHistory

Longleafpine-wiregrass-redoak sandhill communitiesdominate thevegetation landscape
in Okaloosadarterwatershedbasins. Theseareasarecharacterizedby high sandridges
wheresoil nutrients arelow andwoodlandfire is a regular visitor. ‘Wherewater seeps
from these hills, acid-bogcommunitiesof sphagnummoss,pitcherplantsandother plants
adaptedto low nutrientsoils develop. In other areas, the water emergesfrom seepage
springsdirectly intoclear-flowingstreams wherevariationofbothtemperatureandflow
is moderatedby the deeplayersof sand. Thestreams supporta mixtureofbog moss
(Mayacafluviatilis),bulrush(Scirpusetuberculatus),golden club(Orontium aquaticum),
burr-weed(Sparganiumamericanum),pondweed(Potamogeton diversfolius), spikerush
(Eleocharissp.) andotheraquaticandemergentplants.

The areas inhabitedby theOkaloosadarteraretypically the marginsofflowing streams
where detritus,root mats,andvegetationarepresent.Densitiesaverageaboutonedarter
in every2.7 metersofstreamlength(Burkheadet at. 1994). Okaloosadartershavenot
beencollectedin areaswherethereis no current norhavethey beencollectedin theopen,
sandy areasin the middleof streamchannels.Browndartersalsooccupy similarstream
margins; however,they arecapableofliving in areasof little to no flow (Burkheadet at.
1994). Okaloosadartersfeedprimarily on fly (Diptera),mayfly (Ephemeroptera),and
caddisfly (Trichoptera)larvae (Ogilvie1980). The breeding seasonextendsfrom late
March through October, althoughit usuallypeaksin April. Spawningpairshave been
videographedattachingoneor two eggsto vegetation,andthey alsohavebeenobserved
attaching eggs to 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 three years
(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, several streamsectionshave eitherdecreased
population levels or Okaloosa darters areno longer found atall. In Swift Creek,
downstreamofCollege Pond,no Okaloosadartershavebeen caught since1987. Mill
Creekhas lost muchof its Okaloosa darter habitatto erosion,culverting,andbeaver
ponds associatedwith culverts. Populations,however,appear stablein the upper reaches
of theBoggy andRocky Bayoustreamsystemssincemonitoring beganin 1995.

Eglin AFB has maintained its systemof roadsby mining clay and sandfrom 144 pits of
varioussizes(Eglin 1993).Thirty-nine ofthesepits arelocated within orimmediately
adjacentto Okaloosadarter drainages. Tenofthesepits arestill active. These pits have
been sitesofextreme erosion where streamvegetationwas entombed beneathsediments.
The roads havealsobeen sourcesof excessivesedimentation.

Sand-filteredgroundwater, theprimarysourcefor Okaloosadarterstreams,is susceptible
to reducedcontributions as the amountwithdrawnfrom thesand-gravelaquifer increases
(Barr etat. 1985). Increasesin impermeablesurfacesin the urban areascauseincreased
surfacerunoffwith associatedfluxes in water temperatureand chemistry. Finally, the
potential for catastrophic spills of toxic substances increases as traffic across Okaloosa
darterstreamsexpandsin volumeandextent.

E. ConservationMeasures

It is imperativethat the managementofthe landsandwatersof the drainage area maintain
conditionsthat supportOkaloosa darters.Managingthe landscape withtechniquesthat
preservenaturalprocessesin the ecosystem(i.e., fire, flood, sedimenttransport,
yeci~etationsuccession)will help ensure thecontinuedexistenceof theOkaloosadarter
and avoid range expansion of the brown darter.

Thepotentialfor maintainingfavorableconditionsfor the Okaloosa darteris high because
over 90 percentofthedrainageareaoftheOkaloosadarter streamsis managedby
Jackson Guard Natural ResourceBranchofEglin AEB. Thedarterpopulation has
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 reducing sedimentscouringandentombmentof
submergedvegetation. EglinAFB has committedover 3.6million dollars since1994 to
restoring20 pits and57 non-pointerosionalsources.Theseactions resulted inan
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) stabilizeandincrease theOkaloosadarter population, (2)prevent or significantly
reduce erosion from degradingOkaloosadarterhabitat,and(3) identify andmodify road
culvertswhich have resulted in streamgradientsdetrimentalto Okaloosadarters.

Eglin AEB has consistentlyfundedresearchon theecologyof theOkaloosadarterand
long-term monitoringofdarterpopulations.Educational brochuresand signs havebeen
preparedwith theassistanceof theUniversityof Florida,andpublic surveys have tested
theireffectiveness.

Thefollowing outline detailsspecific tasks identifiedin the 1981 OkaloosaDarter
RecoveryPlanandthe progressmadeon each.

I. Determine biologicalcharacteristicsandhabitatrequirements.

1-1. DetermineoptimumhabitatoftheOkaloosadarter.

1-1-A. Determine distribution.TheU.S. GeologicalSurveyBiological
ResourcesDivision, Florida CaribbeanScienceCenter(USGS)
maintainsa geochronologydatabaseof over700 collectionrecords.

1-1-B. Determinereproduction,growth, feeding,and otherlife history
aspects.FloridaGameandFreshXVater Fish Commission,USGS,and
theServicehavereportsthatwere usedin developingthehabitat!
ecosystem/lifehistory sectionofthis 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
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1966wasremovedin 1992. Eglin AFB funded ResourceConsultants
and Engineers tostudy the geomorphologyof Okaloosa darter
streams.

1-2. Determine potential hazards to the Okaloosadarter.

1-2-A. Defineany competitors and predators. The role of the brown
darter as a competitor has been investigatedin the field by USGS.
Fish predators have notchangedfrom those encounteredin the past.

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

1-2-C. Monitor habitat modification. Eglin AFB has developeda
geographicinformation system to trackhabitat restoration while
USGS monitors stream sites forchangesin stream habitat.

1-3. Determinepopulationsize andfluctuationsofthe Okaloosadarter.

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

1-3-B. Determine fluctuationsofpopulationsby periodicsampling.Same
as1-2-B.

II. Protectextantpopulations andhabitats.

I-i. Definepermissibleandprohibitedactivitiesin Okaloosadarterhabitats.The
Servicehas done severalconsultations 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. Reduce possible competitorsand predators. This task has not been
deemednecessaryat this time.

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

III. IncreaseOkaloosadarter populationsand reestablishrange.

Ill-I. Createmore optimumhabitatby manipulatingphysical parameters.
Ongoing erosion abatement by Eglin AFB is associated with increased
numbers of darters.
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111-2. Reestablish extirpatedpopulationswith 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.

The Okaloosa darter populationappearsto be stable orincreasingat mostofthe sites
from 1995 to 1998and comprisedoftwo plusage-classes.Sitesthathave lowor
decreasingnumbersofdarters haveidentifiedthreats that canbe alleviated(i.e.,
impoundment, sedimentation andgolf courserunoff). If thesesituationsimproveandno
new problems arise then theOkaloosadarter will be a candidate fordownlisting after
completingfive yearsofpopulationmonitoringin 2001.
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PART II

RECOVERY OUTLINE

A. Objective andCriteria - Theobjectiveof this Recovery Planis to restoreandprotect
Okaloosa darter habitat andstreamecosystemsso thattheOkaloosadartermaybe
initially downlistedand eventuallydelisted. The Okaloosa darter only occupies the
uniquehabitatsof six streamsystems,andrecovery tasks are focusedon habitats within
theirhistoricrange. All recoverycriteriaarepreliminaryand maybe revisedon thebasis
ofnewinformation (includingresearchspecifiedas recovery tasks).

The Okaloosa darter will be considered forreclassificationfrom endangered to threatened
in 2001,if:

1. Instreamflows and historical habitatofstreamsystemshave been protected
through management plans,conservation agreements,easements,and/or
acquisitions;

2. Eglin Air ForceBase hasandis implementingan effective habitat restoration
programto control erosionfrom roads, claypits, andopenranges;

3. Okaloosa darterpopulationis stable orincreasingandcomprisedoftwo plus age-
classes,in all six streamsystemsfor 5 consecutiveyears(seeAppendix A for
definition andmethods);

4. Therangeof the Okaloosa darter hasnot decreasedat all historical monitoring
sites; and

5. No foreseeablethreatsexist that would impact the survivalof thespecies.

The Okaloosa darter willbe considered fordelistingwhen: [Note: Goal may not be
achievable withsignificant changes inmilitary mission.]

1. A. All reclassification criteriahavebeenmet;

B. Historic habitatofall six streamshas been restoredto supportviable
populationsof Okaloosadarters(including degraded sectionsofMill,
Swift, andToms Creeks);

C. Erosionat clay pits, roadcrossings,andsteepslopeshas beenminimized
to the extent thatresemblehistoric predisturbance condition;
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D. Longleaf restoration and watershed management practiceson Eglin AFB
arein effect;

E. Natural, historicalflow regimes are maintained;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. Management plans that protectand restore habitat, water quality and
quantityhave been effectiveand arestill in place for the90 percentofthe
historic rangecurrently managedby Eglin AFB.

3. Okaloosa darter populations atmonitoringsitesconsistoftwo plus age-classes
remained stableor increasing in all six streamsover a periodof20 consecutive
years(seeAppendixA for definition andmethods);and

4. No foreseeable threats exist thatwould impact thesurvivalof this species
(assumesmilitary missionis compatible).
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B. NarrativeOutline

1.Restore ~n4protect habitat in thesix Okaloosadarterstream watersheds.The
Okaloosa darteris restricted indistributionto 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
requirements and limiteddistributionofthe darter, habitat whichis 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 implementing erosionand
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,andvegetation successionin riparianandupland
zones) will help ensurethecontinuedexistenceofthe Okaloosadarter.

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 continuationofan activeerosion
control programinvolving site restoration, revegetation,and road
access control.

1.1.1.1 Continuethe restorationof clay pitsandroad
crossingsthroughoutOkaloosadarterwatersheds.

1 .1.1.2 Continueroadaccesscontrol programthat reduces
erosionandthe numberof siteswhere
contaminantsornonindigenous speciesmight be
introducedto streamsystems.

1.1.1.3 Widen riparian buffersin openrangesof Eglin
AFB to the normalhill crest so that mission
visibility will not be impaired,and darterhabitat
will be improved.

1.1.1.4 Apply bestmanagement practicesto road
constructionandmaintenance.

1.2 Improve Creekhabitatto increase thevery low darterpopulation
r~rn~ining there. Because of thesmall sizeofthis creekand thegolf
courseand urbanimpactsit receives,the populationofdartersin Mill
Creek is the mostimperiled. Okaloosadartersin Mill Creek may
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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 Stabilize headwaterbankson thegolf course.

1.2.2 Removeimpedimentsto flow such assedimentbeds, beaverdams,
and clogged culverts.

1.2.3 Minimize the useof pesticides,herbicides,and other contaminants
on thegolf coursethat impactMill Creek dartersby developing
andimplementinga chemical useplan.

1.2.4 Restore open channel stream habitat between State Routes 190 and
20 by convertingunderground pipedandbeaver ponded segments
into free flowing streams.

1.3 Evaluatethe effects~fponds~nOkaloosadartersandmakeecoloQical
restorationrecommendations.Improvestream habitatby modification or
removalofwatercontrolstructureswhereappropriate.Effectsto consider
include, but are not limited to, potentialblockageto emigrationand
genetic mixingof Okaloosadarters, introductionof contaminants and
nonindigenousspeciesatponded sites, downstream waterquality
problems,and lossof suitablehabitat.

1.3.1 EvaluateEglin AFB pondsfor ecologicalrestoration.

1.3.2 Evaluateandmodify the spillwayofCollegePondon Swift Creek
to improvewaterquality below thedam.

1.4 IncorporateOkaloosadarterhabitatconservationandrestorationmeasures
in Eglin AFB NaturalResourcesManagementPlan. TheSikesAct
(PublicLaw 86-797,asamended)provided forcooperationby the
Departments of the Interior and Defense withStateagenciesin planning,
development, and maintenance of fish and wildlife resources on military
reservations.Naturalresourcemanagement plansdevelopedby Eglin
AFB will be reviewedby the Service for the soundmanagementofthe
Okaloosa darter as part of the ecosystem. Actions taken to benefit the
darter will be evaluatedfor effectiveness.

1.5 Prepare~nOkaloosa darter habitat catastrophe response plan. The plan
shouldbe implementedif necessaryto ensurethecontinuedsurvival of
this speciesif ashort-termcatastropheoccurs. If a segmentof Okaloosa
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darter streamhabitatis destroyedin a catastrophiceventandappropriate
samplingindicatesthatOkaloosa darters have been extirpated, then
Okaloosadartersmaybe re-introducedoncesufficienthabitat has been
restored.Habitatshouldbe restoredusingnativevegetationwhile re-
introduceddartersshouldbe from the closestviablepopulationthat can
donate,,fishto preservethe localgeneticstrain. Captivebreeding will be
utilized as apartofthis recovery effortonly if amajorperturbationmakes
suchan action necessary toensurethecontinuedsurvivalofthespecies.

1.6 Ensurethat Ih~ designand construction~froads outside~f E2lin AFB use
bestmanagementpracticesto reduce erosion~fembankments.stormwater
runoff. andfloodplainstructuresin Okaloosa darter watersheds. County
andmunicipal governmentsshouldwork with the Florida Departmentof
Transportation to accomplish this task.

1.7 Includeconservationactions forOkaloosadartersin Iia~ comprehensive
plansofsurroundingcommunities.Assistcity (Niceville, Valparaiso)and
county(Okaloosa,Walton) government agenciesto incorporatebest
managementpracticesin their planningso that conflicting useofaquatic
resourcescan be avoided.Currently,thesecommunitieshavedeveloped
ComprehensivePlansto providebuffers alongcreeks.Additional sections
should address erosion, buffer maintenance, stormwater retention, and
planned water usageandwithdrawals. The Panama City field officeof the
Servicewill reviewcomprehensiveand development site plans for
relevance to Okaloosa darter recovery objectives.

1 .8 Developcooperativeventures~~iihprivatelandownersto restorehabitat

.

The Service as well as otherStateand Federalagenciesin cooperation
with willing landowners, havebegunto implement programsto restore,
enhance,and manageaquatic habitatson privatelands.

2. Protect water quality ~ndquantityin Okaloosadarterstreams.OtherthanSwift
andMill Creeks,mostof theOkaloosadarterstreamshaverelatively stable, viable
populationsof darters. About90 percentof the51,397 hectares(127,000acres)
thatrepresentthe drainagebasinsofdarter streams aremanagedby the Jackson
Guard NaturalResource DivisionofEglin AFB. The remaining485.6hectares
(12,000acres)are situatedin the Niceville-Valparaisourbancomplex. Okaloosa
dartersarefound at reducedlevels orabsentfrom muchofthis latterarea.
Current streamimpacts includeerosion,non-pointdischargeofnutrientsand
pollutants,impoundment,alterationof flow, andculverting. The tenuousbalance
betweenOkaloosaand brown dartermay hingeon waterquality. It is imperative
thatmanagementof the landsandwatersof the areamaintain conditionsin the
headwatersso Okaloosa darteris not replacedby browndarter.
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2.1 Incorporate~y~!~rquality ~ quantityconservationiu~ naturalresource
mana?ementplansf~ E~lin AFB ~ benefit Okaloosadartersandstream
ecosYstems

.

2.2 Ensure thaty.y~i~r quality criteriaestablishedkx the Florida DepartmentQf
EnvironmentalProtection(FDEP)~ protective~fOkaloosadartersand
their habitat ~ ~ the recoveryj.~ n~ impairedk~ ~nypermittedactivity

.

Identifiedconcernsinclude,but are notlimited to, treated wastewater
discharge, stormwater runoff,landfill leaching,andadverse impactson the
sand-gravelaquifer.

2.3 Ensure thatfi~~ volumesandreeimes continue toresemblehistoric
conditions. The Okaloosa darteris restrictedto six streamsthat are
hydrologicallylinked to thesand-gravelaquiferandtheamountofdarter
habitatis dependenton thevolumeof water flowing down these streams.
During droughtconditionthe darterpopulationwill experiencestress that
should not be increased by human useoftheresource.Unfortunately,
humanneedsfor water usearehighest duringdroughts. Establish
agreements betweenNWFWMD andthe Service tospecify a threshold
level ofconsumptionat which applications forconsumptivewater use
permits within the drainage basins of Okaloosa darter streams will be
reviewed forpotentialadverseimpacts.

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. Monitoringdataarenecessaryto determine whether or
not recovery criteria for reclassification anddelistinghave been met.
Continued monitoringofthetwo darter species willprovide understanding
of the periodicity,magnitude,andcausal factorsof 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 WestFlorida sothat 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 and quantity,fire periodicity,
vegetation cover, restoration of erosional sites, and natural fluvial
processes.Databeing compiledfor Eglin AFB needto be
expandedto include theentirewatershed.

3.2 Monitor water quality. Water qualityparameters(temperature,
conductivity,dissolvedoxygen,turbidity, pH, totaldissolvedsolids,total
suspendedsolids,nutrientsandother contaminants) willbe measured at
wastewatertreatmentfacilities, golf courses, sanitarylandfills, andother
point discharge locations. Data willbe reviewedby theServicefor
adverse trends.

3.2.1 Investigate the loadof nutrientsandcontaminantsfrom golfcourse
by studyingchemicaluseneedsandusing indicatoraquaticinsect
surveys.

3.2.2 Inventorypollutantson Eglin AFB that affect darterstreamsto
determinetoxicity potentialandconsideralternatives.

3.2.3 The Service will review the305(b) reportdevelopedby the Florida
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 groundwater well networkon
Eglin AFB. Continuation of this monitoring will helppredict
cone-depressionprofiles in thesand-gravelaquifer as newwells
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 surface flows(1966-1992)in the
immediate areaandshouldbe given the highestpriority. An
additionalstationin theRocky Creeksystemwould alsobe
important.
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3.4 Annually assesstheoverall success~fIh~ recoverv program and
recommendaction(changesin recoverycriteria. statusclassification

.

protectionmeasures.newresearchstudies.~ The recovery plan must
be evaluated periodically to determine if it is on track and to recommend
future actions.As moreis leamedabout the species, the recovery
objectives may need to be modified.

4. Establisha public informationand educationprogramandzn~ni.t~i.t~
effectiveness.Publicawarenessofthe species is essential to the long-term
success of recovery efforts. Informative posters, brochures, slide shows, videos,
andother outreachmaterialsandefforts will help focus attentionon the
uniquenessoftheOkaloosadarteranddescribeits habitatrequirements.These
materials will beavailableat canoe landings,golf courses,municipalbuildings,
schoolsystems,public libraries,JacksonGuard Natural Resource Division
headquarters, etc.

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

.

4.2 Summarizebestmana2ementpractices for oolf courseoperationthat are
importantIQ thesurvivalandrecovervoftheOkaloosadarterin Mill
Creek. Encouragethat all new golfcoursepersonnelbe trainedon these
practices and the activities that could potentially result in a violation of
Section 9 under the Endangered Species Act.

4.3 Provide periodic remindersto Federal State and local ag~.n~jesto
continueto incorporateOkaloosadarter recovervactionsinto local
planninQ activities

.
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PART III

IMPLEMENTATION SCHEDULE

Task priorities in columnoneofthefollowing ImplementationSchedule are assigned as
follows:

Priority 1 - An actionthat mustbe takento prevent extinction or topreventthe species
from decliningirreversibly in theforeseeablefuture.

Priority 2 - An actionthat mustbe takento prevent a significant decline in species
population/habitatquality, orsome othersignificantnegative impactshortof extinction.

Priority 3 - All otheractionsnecessaryto meetthe recoveryobjectives.

Key to Acronyms Usedin this Implementation Schedule

BRD - Biological Resources Division,U.S. GeologicalSurvey
COE- United States Army CorpsofEngineers
EGLIN - Jackson GuardNaturalResourceBranchof Eglin Air ForceBase
ES - EcologicalServicesDivision of theU.S. FishandWildlife Service
EDEP - Florida DepartmentofEnvironmentalProtection
FDOT - Florida DepartmentofTransportation
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
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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
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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 (Etheostoma okaloosae)--- MAY 1998

Recovery is the process by which the decline of an endangered or threatened species is
arrestedorreversed,andthreatsto its survivalare neutralized, so thatits long-term
survival in nature can beensured.Thegoalofthis processis themaintenanceofsecure,
self-sustainingxvi ld populationsofthespecieswith the minimumnecessaryinvestmentof
resources. A self-sustaining populationis onethat is ofsufficient size andgenetic
diversity to cope with natural habitatfluctuationswithoutthe involvementof intensive
management.Without an intensivegenetics study,it is necessaryto operationallydefine
populationstability at some subjectivelevel. It is recognized that the populationof
darters fluctuates naturally andfailing to detecta trendin populationabundancethat is
real is often more serious, especiallyin threatenedor endangeredspecies,such as
Okaloosadarter. A common problemin detectingtrendsin population abundanceis that
variability in the population indicesobscurethe trends thatareoccurringin the true
population. Therefore,we would usestandarddeviation metricsto quantify a 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 mean was chosen asthe thresholdlevel as
accordingto Tchebycheffsinequalityequation,at least67.3 percentof the values willbe
between1.75 standarddeviationsaboveandbelow the mean(Brown andHollander
1977). If thedistributionofthenumberof darterscounted ateachsiteis 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 population willbe consideredstableif(l) Okaloosadarternumbersremainabove1.75
standarddeviationsbelow thecumulative long-termaverageat eachofthe monitoring
sites,(2) thelong-termtrend in theaverage countsat eachmonitoringsite is increasing or
neutral,and(3) the range that thespecies inhabitsis not decreased by morethana 500-
meter stream reach within any of thesix streamsystems.This operationaldefinition of
stability relieson continuing monitoringefforts that arecurrentlybeing doneby U.S.
GeologicalSurvey,Biological Resources DivisionandUniversityof WestFlorida
researchers. Alist ofmonitoring sites,surveytechniques, cumulativeaveragenumberof
Okaloosa darters and browndarters,and 1.75 standard deviationsbelow theaverage,are
presented in Table 1.

Biological ResourcesDivision Methods:Twenty-four20-meter
permanent sites in 12 streams are visually surveyed for Okaloosa and
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brown darters bysnorkelingin the springand fall. Two transects at
each site give a cross sectionstream profile with stream velocities
measuredeverytenthof the widthof thestream. Substrate, submerged
vegetation, canopy cover, dissolved oxygen, pH, temperature, turbidity,
and conductivity are recorded at each site.

Universityof West FloridaMethods:Fisharecollectedwith a 3.05-in
x 1.22-rnminnow seinewith 3.2-mm mesh at each site for onehour
duringearlyspringeachyear. Okaloosadarterswereimmediately
placed in a clear plasticdish, standard-length measured, and returnedto
thewaterwithin oneminuteofcapture. Water temperature, vegetation,
bottomsubstrate, shoreconditions,currentspeed,and stream depthand
width were recorded.
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Table 1. Average number of Okaloosaandbrowndartersobservedat sitesmonitoredby the
U.S. Geological SurveyBiblical ResourcesDivision andUniversity ofWest Florida.

* 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

Toms Cr. SR 85 M /seine site tobe 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

West LoneCr. 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).

Federal A2encies
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. Fishand Wildlife Service
1875 Century Blvd.
Atlanta,GA 30345

AssistantRegionalDirector
Fisheries(AF)

GeographicalAssistant
Regional Director(GARD)
Area III

RichardG. Biggins
U.S. Fish and Wildlife 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
Daphne EastOffice Plaza,Suite A
2001 Highway98
Daphne,Alabama36526

Paul Hartfield
U.S. Fishand WildlifeService
6578 DogwoodView Parkway,
Suite A
Jackson,Mississippi39213

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

Dr. Mike Bentzien
U.S. Fishand Wildlife 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

38



Jose Negron
EnvironmentalProtectionAgency
Water Management Division, Wetlands
ProtectionSection
100 AlabamaStreet,S.W.
Atlanta,Georgia30303

Commander
Eglin Air ForceBase
107 Highway85 N.
Niceville, Florida32542

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

Carl Patrick
Eglin Air ForceBase
NaturalResourcesBranch
107 Highway85 N.
Niceville, Florida32542

Bernd Heneke
Eglin Air ForceBase
NaturalResourcesBranch
107 Highway85 N.
Niceville, Florida32542

Kevin O’Kane
U.S. Army Corps of Engineers
475 Harrison Avenue,Suite 202
Panama City, Florida32401

Dr. John Hall, Chief
RegulatoryDivision
U.S. Army Corps of Engineers
P.O. Box 4970
Jacksonville,Elorida32232

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

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

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

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

Noel Burk.head
U.S. Geological Survey
Biological ResourcesDivision
7920 NW 71stStreet
Gainesville,Florida32653

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

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

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

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

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

Jerome Shireman, Director
Division of Fisheries
Florida Game andFreshWaterFish Commission
620 5. Meridian Street
Tallahassee,Florida32399-1600

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

Richard D. McCann
Environmental Services Division
FloridaGameandFreshWater FishCommission
620 5. Meridian Street
Tallahassee,Florida 32399-1600

Dr. JeffGore
Florida Game andFreshWaterFish Commission
6938 Highway2321
PanamaCity, Florida32409

Gray Bass
Florida Gameand FreshWaterFish Commission
8384 Fish HatcheryRoad
Holt, Florida32564

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

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

JanetKlemm
Florida Department of Environmental
Regulation,MS-2510
3900 CommonwealthBlvd.
Tallahassee,Florida 32399-2400

NadineCraft
Florida Departmentof Environmental Protection
7257 Highway90East
Milton, Florida32583

ChristineVerlinde
Florida Department of Environmental Protection
7257 Highway90 East
Milton, Florida32583

ExecutiveDirector
Northwest Florida Water Management District
Route1, Box 3100
Havana,Florida32333-9700

Paul Thorpe
NorthwestFloridaWaterManagementDistrict
Route 1, Box 3100
Havana,Florida32333-9700

Florida Departmentof Transportation
Office of EnvironmentalManagement
P.O. Box607, U.S.90 East
Chipley, Florida32428

TloridaNaturalAreasInventory
1018 ThomasvilleRoad
Suite200-C
Tallahassee,Florida32303

Dr. ScottMettee
AlabamaGeologicalsurvey
420 HackberryLane
Tuscaloosa,Alabama35486

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

Dr. Susan Jacobson
117 Newins-ZieglerHall
Universityof Florida
Gainesville,Florida 3261]

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

Local GovernmentsandA2encies

Director
West FloridaRegionalPlanning Council
PostOffice Box 486
Pensacola, Florida 32593-0486

Okaloosa County Board of County
Commissioners
101 East James LeeBlvd.
Crestview,Florida32536

WaltonCounty Boardof 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,Florida 32580

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

President
American Fisheries Society
5410 GrosvenorLane
Suite 110
Bethesda, Maryland20814

President
FloridaWildlife Federation
P.O. Box 6870
Tallahassee,Florida 32314

President
Florida Audubon Society
1331 Palmetto Avenue,Suite 110
Winter Park, Florida32789

President
Florida Defendersof the Environment
2606NW 6th Street
Gainesville,Florida32609

The NatureConservancy
625 N. Adams Street
Tallahassee, Florida 32301

James Barkuloo
2310 AshlandRoad
Panama City, Florida32405

Frank Brutt
1804 Lewis Turner Blvd.
Crestview, Florida32547

JudyHancock
Sierra Club
P.O. Box 2436
LakeCity, Florida32056

Dr. FrankJordan
422 NW. 71stStreet
Jacksonville,Florida32208

Dr. Ralph Yerger
2917 Woodside Drive
Tallahassee,Florida32212
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Mark Brosseau
Environmental Impact Services
101 W. River Road
Tucson,Arizona85704

Rick Spaulding
1 eastAnapamu
Santa Barbra, California93101

Fred Jackson
5203 Leesburg Pike
Suite900
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