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Performance Report
Job A, District II-A

To recommend habitat improvement, fisherman information, fish

population manipulation, vegetation control, pollution control,

fisherman access and facility development, and fishing

regulations for existing and proposed public waters of Texas.

Twenty miles of the Brazos River below Possum Kingdom Reservoir,

Palo Pinto County, Texas, was surveyed according to stream

management manual procedures. Survey methods included water

quality analysis, seining, gill netting, habitat and vegetation

analysis, and assessing fisherman access and facilities.

Major sport fishes included rainbow trout, channel catfish,

white bass, striped bass, sunfishes (Lepomis sp.), spotted bass,

largemouth bass, and white Management recommendations

included increased monthly minimum instantaneous flow from Morris

Sheppard Dam and the introduction of smallmouth bass.

Significant Deviation: None.

Cost: $13,000.00

Objective:

I. Summary:
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DESCRIPTIONOFSTUDYAREA

TheBrazosRiveristhethirdlargestriverinTexas(Pass1981).It

originatesinwest-centralTexasastheDoubleMountain,Salt,andClear

ForksoftheBrazos,andflowssoutheasterlyforapproximately840mitothe

GulfofMexico(Fig.1).Theriverflowsthroughmostofthemainland

resourceareasoftheTexas-HighPlains,RollingPlains,NorthCentral

Prairies,CrossTimbers,GrandPrairie,
Blackland

Prairies,CentralBasin,

andClaypanArea,anddrainsabout42,800
Oo

Thisstudywasconductedonapproximately20mioftheBrazosRiverinPalo

PintoCountybetweenMorrisSheppardDam,whichimpoundsPossumKingdomLake,

andFarm-to-MarketRoad(FM)4.ThedamiscontrolledbytheBrazosRiver

AuthoritywhichproducespowerfortheBrazosElectricCooperativeSystem.

TheareaisconfinedtotheNorthCentralPrairieslandresourceareaand

includedthemajortributariesGarland,Ioni,Eagle,andDarkValleyCreeks.

Thissectionoftheriverisgenerallyclear,has13majorpools,numerous

riffles,andmanybackwaterflats.Thesephysicalfeaturesvarygreatlywith

releasesfromthereservoir.Atlowflow(cfs)manyoftherifflesand

backwaterflatsdryup.Duringperiodsofhighflow(=>1,000cfs)theriver

rises2-3ft.Thestreambedgradientis2.7ft/mianddepthrangesfrom0.1

to15ft.Recreationisanimportantresourceonthisportionoftheriver.

Topographyinthissectionrangedfrommoderatelywoodedandgrassyhillsto

thicklywoodedorcultivatedbottomland.Cedar,mesquite,andnativegrasses

predominatedsurroundinghills.Cottonwood,cedar,persimmon,saltcedar,

willow,andnativegrasseswereabundantalongtheshoreline,whilethebottom-

landvegetationconsistedprimarilyofpecan,cottonwood,oak,lowshrubs,and

nativegrasses.Meanannualrainfallinthisimmediateareais28in;inthe

headwatersoftheBrazosRiveritis16to20in(Pass1981).

METHODSANDMATERIALS

Samplestationswerelocatedatorneartheconfluenceofeachmajortributary

(Fig.2)incompliancewithStreamSurveyProcedures,TexasParksandWildlife

DepartmentManagementSurveyandReportingProcedures,Eachofthefour

stationsweresampledquarterlyfromApril1981throughFebruary1982.Water

sampleswerecollectedfromapoolateachstationatthesurface,mid-depth,

andimmediatelyoffthebottom(Figs,3,5,7,and9).AYSIModel51-A

oxygenanalyzerwasusedtomeasuretemperatureanddissolvedoxygen(DO).A

LeedsandNorthrup7417portablemeterwasusedtomeasurepH.Specificcon-

ductancewasdeterminedbyaYSIModel33S-C-Tmeter.Totalalkalinity,total

hardness,turbidity,andchloridesweredeterminedwithaDR-ELHachPortable

EngineersLaboratory.TransparencywasmeasuredwithaSecchidisc.

Depth,width,andcurrentvelocityweremeasuredalongatransectofapool

andofariffleateachstation(Figs.3through9),AportableLowranceFish

Lo-K-Tororayardstickwasusedtodeterminedepth.Asteeltapewasused

toobtainchannelwidth.CurrentvelocitywasmeasuredwithaGeneralOceanics

Model2030digitalflowmeter.Historicalflowdatawereobtainedfromthe

BrazosRiverAuthority.Substratecompositionwasdeterminedfromsamples

collectedwithaWildcoModel196bottomdredgealongthesametransects.The

percentofstreaminpools,riffles,andflatswasnoted.
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Condition of fish habitat was noted and recorded during all collection trips.

Bottom types, littoral zone development, abundance of aquatic vegetation,

canopy density, and abundance of submerged cover (boulders or log-jams) were

criteria for identifying fish habitat improvement needs. Species composition

and distribution of aquatic vegetation were determined each trip. Aquatic

er
was identified according to Fassett (1940) and Correll and

1975).

Fish community was sampled with seines and gill nets. Seine collections were

made in pool and riffle habitats at each station with a bag seine

constructed of 0.25-in nylon mesh. An estimated 2,500 ft of stream bottom

was sampled at each site. Samples were preserved in 10 percent formalin for

subsequent identification and enumeration. Pool habitat at each station was

sampled with a single gill net set per trip. Monofilament gill nets 200-ft

long and 8-ft deep were used. Mesh size increased by 0.50-in increments from

0.50- to 4-in at 25-ft intervals. Total catch was sorted, counted, and bulk

weighed by species. Species identification followed Anon. (1968) and Eddy

(1969). Common and scientific names used in this report were in accordance

with Robins (1980). Individual weight and total length (TL) and stomach

contents were recorded for selected species of sport fish.

Scale samples were collected from white bass for age determination. Pectoral

spines were taken from channel catfish for age and growth analysis. Information

recorded with each scale and spine sample included: (1) sex, (2) TL in mm, and

(3) weight in g. Scales were pressed on acetate slides and examined with a

Bauch and Lomb Tri-simplex microprojector. Each scale was analyzed for the

presence of annuli and the age of each fish was then noted. Spine samples

were sent to the Texas Parks and Wildlife Department Heart-of-the-Hills

Research Station for age determination and growth computation. Length-weight

relationships for channel catfish were calculated by using the model:

Log 4
Weight (g) = a + (b) Log 49

Length (mm) .

Where:

intercept of the regression
slope of the regression.nou

a

b

Coefficient of condition (K) was calculated using the following formula:

Where:

weight ingW

L = length in mm.

Public access and fisherman information needs were evaluated by determining

if existing facilities and sources of information were adequate to support

optimum utilization of the fishery resource.

Fish population information was used to determine needs for changes in

harvest regulations.



RESULTSANDDISCUSSION

PhysicochemicalCharacteristics

DatacollectedinthisstudyshowwaterqualityinthissectionoftheBrazos

Riverwillsustainfishlife(Tables1and2;Swingle1949,Brown1957,Lee

1971,andBardachetal.1972).However,thedatadonotillustratethe

effectsofhydroelectricgenerationonwatertemperatureandflowregimes.

Zimmermanetal.(1980)reportedtemperaturefluctuationsof12-13Fper

24hoursinthissectionoftheBrazosRiverduringApril,1979dueto

discharge.Dependingonthefrequencyofoccurrence,abruptchangesin

temperaturecouldalterspawningpatterns,andaffecteggincubationand/or

frydevelopmentoffishfauna(Walburgetal.1981andHubbs1972).

FishHabitat

FishhabitatinthissectionoftheBrazosRiverincludedastreambedof

muck,detritus,clay,silt,sand,gravel,rubble,bedrock,andboulders.

Primarily,muck,detritus,andclaywerefoundinthelowerstationsfarthest

fromthedamexceptforaportionabout1.5-2miupstreamfromFM4whichwas

scouredbedrock.SincePossumKingdomReservoiractsasasedimenttrap,the

riverimmediatelybelowthedamwasclear,andhadastreambedcomposed

primarilyofgravelandrubble.

Thepool:riffle:flatratiowas5:4:1.Thepoolswerefrom80to400ftwide

andhada2.1-8.3ftaveragedepth(Table2).Bouldersandrockybluffsin

mostofthepoolsprovidedcoverforflatheadandchannelcatfish,largemouth

andspottedbass,andothersportfishes(Fig.10).Shallowpoolsandback-

waterareasprovidedsuitablespawninghabitatforsportfishes(Fig.10).

Theriffleswiththeirdensegrowthofalgae,pondweed,waterstar-grass,and

sagopondweedprovidedhabitatforavarietyofforagefishesandinvertebrates.

Nurseryareaswereprovidedbyrifflesandbackwaters.

Therewerenoareasontheriverwheretherewasacompletecanopy,but

partiallyshadedareasprovidedbyblackwillow,cottonwood,oak,elm,cedar,

andsaltcedartreesextended10ftfromthebankinmanyareas.Elevenspecies

ofaquaticvegetationwereencounteredduringthesurvey(Tables3and4).

Nonewereconsideredproblematic.

Themostlimitingfactorforhabitatseemstobevolumeofflow.Variationin

flowregimesaltersfishhabitatandwaterquality(Neel1963,Walburgetal.

1981).Waterlevelfluctuatesabout2-3ft(Figs.3and10)inthissectionof

theBrazosRiverasaresultofnormalhydroelectricpowergeneration.During

lowdischarge(9-20cfs),mostrifflesandmanybackwaterflats,orapproximately

49percentofthissection,isdewatered(Fig.11).Monthlymedianflowfrom

MorrisSheppardDamfor1978-1981variedfrom20to2,393cfs(Fig.12).Flow-

frequencydistribution(Fig.13),basedondischargefromMorrisSheppardDam,

indicatedoverone-half(53percent,774days)ofthetimeduring1978-1981

(1,461days)flowwas<20cfs;hence,afour-yearmedianflowslightlylessthan

20cfs.Therefore,from1978-1981,49percentofthestreamhabitatwasdewatered

53percentofthetime.Aconditionwhichourdataindicatedwasinsufficientto

maintainadequatesportfishproduction.



Insect Community

Numerous insect larvae (Trichoptera, Diptera, and Ephemeroptera) were observed

during collections at all stations. Cloud and Stewart (1974a and 1974b)

reported 30-40 species of insect fauna in riffle communities of this section of

the river. Sport fishes were observed feeding at the surface on adult mayflies.
These insects were an important food source in the river as reported by

Forshage (1972).

Fish Community

Forage Fishes: The most predominant forage species were red shiner, blacktail

Shiner, and inland silverside (Table 5). Threadfin shad were collected in

spring during their spawning run, but apparently were not abundant in this

section of the river during the rest of the year. Gizzard shad were found

during all seasons, but were generally too large (average TL = 11 in) to be

used except by the largest predators (flathead catfish and striped bass).
Other species of forage included bullhead minnow, mosquitofish, and small

bluegill and longear sunfish.

Sport Fishes: Sport fishes comprised 28 percent of the fish community in the

Study area. Relative abundance of sport fishes ranged from 18 percent in

April to 37 percent in February (Tables 6 through 9). While there was seasonal

variation in total gill net catches, the numbers of sport fishes remained

fairly stable. Predominant sport fish included channel catfish and white bass.

Other sport fishes collected were flathead catfish, striped bass, white bass x

striped bass hybrid, sunfishes (Lepomis sp.), spotted bass, largemouth bass,

and white crappie.

Channel catfish was by far the most frequently collected sport fish comprising
18 percent of total catch and 63 percent of sport fishes (Fig. 13). They were

found most often at Stations 1 and 2 which were closest to the dam. According
to Walburg et al. (1981) they were often abundant in the warm tailwaters of

turbid main-stem or tributary rivers, but are uncommon or absent in clear, cold

tailwaters. Two reasons for this non-conforming behavior in the Brazos River

could be better habitat and greater abundance of preferred food, Generally,

upstream from station 3, the river is characterized by deeper pools, shorter

riffles, and a greater abundance of green algae than below Station 3, Seasonal

mean weight varied from 2.8 1b in the spring to 1,1 1b in the winter with an

overall mean of 1.5 1b (Tables 6 through 9).

Growth of channel catfish in the Brazos River (Tabie 10) was equal to or

faster than growth in other waters (Table 11). Length weight regression was



computedtobe:

Log4gWeight(g)
=

-6.4+3.6LogyoLength(mm).

Thecalculatedslopeofthelength-weightregression(3,6)wascompared
(t-test)toisometricgrowth(3.0).ChannelcatfishintheBrazosRivergrow

significantly(P<0.01)fasterinweightthaninlength.Goodgrowthwas

furthersubstantiatedbyanexcellentKof1.278whichwasgreaterthanthe

rangeofmeanK(0.75-1.12)reportedbyCarlander(1969).

Seiningdidnotindicateanabundanceofyoung-of-the-year(YOY)channel

catfish(Table5)whichsuggestedlowreproduction,Recruitmentsince1978

cio
beenlowtonon-existentasnoAgeIandIIfishwerecollected

Table10).

Channelcatfishareomnivorus(Carlander1969andMiller1966)andinthisstudy
greenalgae(Chlorophyceae)wasthepredominantfooditem;occurringin79

percentofthe56fishstomachsexamined.Frequencyofoccurrencefor

unidentifiedfishremainswas16percent,and13percentforinsects.

Flatheadcatfishdidnotappearinthestudyareauntilspringandsummer

(Tables6through9)andthenonlyinthelowersections(Fig.14).Mean

weightwas7.91b.

Whitebasswerefoundthroughoutthestudyarea(Fig.14),butwereabsentin

springgillnetcollections(Tables6through9).Contrarytoanglerreports,
ourdataindicatedwhitebasswerelowinabundance.AlthoughYOYwhitebass

werenotcollected,thepresenceofripefemalesandflowingmalesinDecember

suggestedareproducingpopulation,WhitebassmayberecruitedfromLakes

PossumKingdomandGranbury.Meanweightofwhitebasswas0.751bandthe

oldestfishcollectedwasAgeII.

Anglercatchesofstripedbasshavebeenreportedthroughoutthestudyarea.

Ourdata,however,indicatesthesefishconcentrateintheupperportion
nearestthetailrace(Tables6,7,and8).Meanweightofstripedbass

caughtingillnetsaveraged4.21b.

Spottedbass,largemouthbass,andwhitecrappie
wereextremelylowin

abundanceinthissectionoftheBrazosRiver(Tables6,7,and9;Fig.14).
YOYspottedandlargemouthbasswerecollectedduringthesummerinDogleg
RiffleatStation3,YOYspottedbassweremoreabundantthanYOYlargemouth
bass(Table5),YOYwhitecrappiewerenotcollected.Sunfishescollected

includedbluegill,longearsunfish,andgreenxlongearsunfishhybrids
(Tables6through9).

RoughFishes:Roughfishwerenotconsideredproblematic.Smallmouthbuffalo

werethemostfrequentlycollectedroughfish(Tables6through9;Fig.15).
Lesscommonwerecarpandrivercarpsucker.Goldenredhorsewerecaptured
duringFebruary.

Ingeneral,ourdataindicatedasingle-species(channelcatfish)sport

fisheryinthissegmentoftheBrazosRiver,Thereductionofhabitat

causedbylowstreamflow,andextremefluctuationinwatertemperaturecan



limit the abundance of many sport fish species (Neel 1963, Hubbs 1972, and

Walburg et al. 1981). Certainly forage did not appear to be a problem since

this portion of the river contained an abundance of minnows and insect larvae

(Cloud and Stewart 1974a and 1974b and Zimmerman et al. 1980). Seasonal and

flow-induced immigration of white and striped bass, and the introduction of

catchable rainbow trout in the tailrace below Morris Sheppard Dam during
November - March, provides a temporary enhancement to the fishery. However,

we feel the existing sport fishery should be permanently enhanced to provide
_ year-round fishing.

Public Access and Facilities

Public access to this section of the Brazos River is limited to a 1 mi portion
of the river between Morris Sheppard Dam and the Texas Highway 16 bridge and

the FM 4 bridge crossing. There are numerous private access points and access

can be gained in many cases with permission of the land owner. The only

facility is a small camp area with toilets provided by the Brazos River

Authority immediately below the Morris Sheppard Dam. Canoe and float trip

enthusiasts utilize the river frequently between March and October. Heavy

use of the area near the Texas Highway 16 bridge coincides with our ·put-and-
take" rainbow trout program. Although trash recepticals are provided near

the highway 16 bridge access, toilet facilities are not available. Throughout
the year other anglers utilize the tailrace and the large pool adjacent the

Possum Kingdom State Fish Hatchery, especially for white bass and striped bass.

Fisherman Information

Due to the "put-and-take" rainbow trout fishery and the use of the Brazos River

by canoeists and float trip enthusiasts, the recreational and fishing opportun-

ities on the river are well known within a 100-mi radius. Dallas-Fort Worth

Metroplex and local news papers publicize angler catches and rainbow trout

stocking.

Fish Harvest Regulations

Changes in fish harvest regulations in this section of the Brazos River are not

needed.

MANAGEMENT RECOMMENDATIONS

Physicochemical Characteristics

To alleviate the abrupt temperature changes and the high water level fluctuation

in the study area, minimum flow should be increased (Table 12). According to

Lyons (1979) recommended monthly minimum flow in this section of the Brazos River

(U.S.G.S. Station No. 08089000, at FM 4, Palo Pinto County, should vary

from 42-403 cfs with maximum flow occurring May-September. Our recommended monthly
minimum instantaneous flow (discharge) at the Morris Sheppard Dam (Table 12) is

based on an average between an upstream monthly minimum instantaneous flow and a

downstream monthly minimum instantaneous flow. This average flow was selected to

compensate for non-recorded inflow from tributaries between the U.S.G.S. gaging station

at South Bend, Texas and Morris Sheppard Dam, and for the influence of runoff from

tributaries between the dam and the U.S.G.S. gaging station at FM 4.



FishHabitat

Anincreaseinmonthlyminimuminstantaneousflow(Table12)inthissectionof

theBrazosRiverwouldallowforincreasedsportfishproductionbyreclaiming
alloraportionoftheestimated49percentofthestreamcoursedewatered

duringlowflow(*20cfs).Attherecommendedflowsanestimated85to100percent
ofthestreamcoursewouidbewateredmostofthetime,asopposedto51percent
undercurrentflowregimes(1978-1981).

FishCommunity

ThesportfisheryinthissectionoftheBrazosRiverwouldbeenhancedthrough
theimplementationofrecommendedflowregimes.Additionally,theintroduction

ofsmallmouthbasswouldfurtherenhancethefisherythroughincreasedspecies

diversity.Smallmouthbasspreferastreamwithagravelorrockybottom,clear,
coolwater,riffles,boulders,andpoolsover4-ftdeep(Emig1966).Inspite
ofextremefluctuationsinwatertemperature,thissectionoftherivermeets

mostoftheserequirements.Smallmouthbassmightprovemoresuitablethan

nativeblackbassestotheexistingenvironment.Becauseofincreased

utilizationandpublicinterest,theannualrainbowtrout"put-and-take"
stockingprogramshouldbecontinued.

PublicAccessandFacilities

Existingaccessandfacilitiesaregenerallyadequateforpresentpublicusage,

however,chemicaltoiletsshouldbeinstalledatthehighuseareanearthe

TexasHighway16bridge,

FishermanInformation

FishermaninformationshouldbepublicizedthroughlocalandDallas-Fort

WorthMetroplexnewspapers.

FishHarvestRegulations

Existingfishingregulationsareadequateatthistime;therefore,no

recommendationsaremade.
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Figure 1. Brazos River and drainage basin, Texas, 1981-82.
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·igure 3. Station 1, pool habitat at low flow (discharge = 20 cfs), Brazos
River at the confluence of Garland Creek, Palo Pinto County, Texas,
February, 1982. Note the water mark on the sand bar in the center.

(TPWD Photo: J. R. Ballard)



Figure4,Station1,rifflehabitatatlowflow(discharge=20cfs),Brazas

RiveratPipelineShootbelowGarlandCreek,PaloPintoCounty,
Texas,February,1982.(TPWDPhoto:J.R.Ballard)
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Figure 5. Station 2, pool habitat at low flow (discharge = 20 cfs), Brazos

River at the confluence of Ioni Creek, Palo Pinto County, Texas,
February, 1982. (TPWD Photo: J. R. Ballard)
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Figure6.Station2,rifflehabitatatlowflow(discharge
=20cfs),Brazo;

RiverbelowtheconfluenceofIoniCreek,PaloPintoCounty,Texa;,

February,1982.Notetheexposedandpartiallyexposedstreambed

totheleftandinthebackground.(TPWDPhoto:J.R.Ballard)
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Figure 7. Station 3, pool habitat at low flow (discharge cfs), Brazos

River below the confluence of Eagle Creek, Palo Pinto County, Texas,

February, 1982. (TPWD Photo: B. T. Hysmith)
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Figure8.Station3,rifflehabitatatlowflow(discharge=20cfs),Brazos

RiveratDoglegRifflebelowtheconfluenceofEagleCreek,Palo
PintoCounty,Texas,February,1982.Notetheexposedandpartially
exposedstreambed.Streamwidthatthispointandatthistime

waslessthanone-halfthewidthduringdischarge(351cfs).
(TPWDPhoto:J.R.Ballard)
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Figure 9. Station 4, pool habitat (upper center) and riffle habitat (lower
left and center) during low flow (discharge = 20 cfs), Brazos

River at the confluence of Dark Valley Creek, Palo Pinto County,
Texas, February, 1982. Note the exposed streambed to the left.

About one-half of the riffle is dewatered. (TPWD Photo: B. T.

Hysmith)



Figure10.Fishhabitatrepresentedbybouldersandrockybluffs(A)and

backwaters(B)atlowflow(discharge20cfs),BrazosRiver,
PaloPintoCounty,Texas,February,1982.Notethewater-mark

onbouldersin(A)andtheexposedgravelbarin(B).(TPWD
Photos:B.T.HysmithandJ.R.Ballard)

20



Figure 11. Upstream of Station 2 at the confluence of Ioni Creek (center)
during low flow (discharge = 20 cfs), Brazos River, Palo Pinto

County, Texas, February, 1982. Note the dewatered riffle to the
left and exposed stream bed in the background. During discharge
(351 cfs) water from the Brazos River backs up into Ioni Creek

and flows across the exposed riffle. (TPWD Photo: J. R. Ballard)
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Table 2. Stream channel characteristics and flow

nsgas
Brazos River,

Palo Pinto County, Texas, 1981-82.

Riffle

Mean Mean

Width Depth Flow Width Depth Flow

Station Date (ft) (ft) (cfs) (ft) (ft) (cfs)

] 04-21-81 150 3.4 41.3 50 0.9 26.3

07-29-81 * 160 8.3 860.5 75 1.2

12-14-81 * 160 5.0 129.6 75 1.9 271.9

02-16-82 150 6.4 34.6 50 1.3 8.8

2 04-22-81 80 3.1 20.1 80 0.5 ·21.9

80 4.3 105.3 80 0.5 71.0

12-14-81 * 80 3.3 161.6 150 222.5

02-16-82 80 3.9 14.0 80 53.8

3 04-23-81 100 3.8 75.2 114 0.3 100.7

07-30-81 100 6.1 373.3 120 0.4 148.2

12-16-81 * 100 4.3 100.6 122 0.6 110.7

02-18-82 100 7.1 63.9 50 1.2 8.1

4 05-24-8] 375 2.8 293.0 75 1.0 131.6

07-30-81 375 3.1 261.6 75 1.0 224.8

12-16-81 * 400 4.0 1,267.2 85 0.8 184.8

02-18-82 375 | 21:3 75 0.6 30.4

* Discharging from Morris Sheppard Dam generating station.
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Table3.Aquaticvegetationchecklist,allstations,BrazosRiver,Palo
PintoCounty,Texas,April1981

-
February1982.

CommonName

Blackwillow

Cottonwood

Buttonbush

Saltcedar

Spikerush

Needlerush

Waterwillow

Waterstargrass

Sagopondweed

Pondweed

Algae

ScientificName

Salixnigra

Populussp.

Cephalanthusoccidentalis

Tamarixsp.

Eleocharissp.

Eleocharisacicularis

Justiciaamericana

Heterantherasp.

Potamogetonpectinatus

Potamogetonsp.

Chlorophyceae
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Table 4. Aquatic vegetation by station, Brazos River, Palo Pinto County,

Texas, April 1981 - February 1982.

Station Per cent of station

Number Common Name Scientific Name area occupied

] Black willow Salix nigra 5

Cottonwood Populus sp. 5

Buttonbush Cephalanthus occidentalis ]

Salt cedar Tamarix sp. 1

Spikerush Eleocharis sp. 1

Sago pondweed Potamogeton pectinatus 20

Algae Chlorophyceae 30

2 Black willow Salix nigra 10

Buttonbush Cephalanthus occidentalis 5

Salt cedar Tamarix sp. 5

Water star grass Heteranthera sp. 5

Pondweed Potamogeton sp. 10

Algae Chlorophyceae 30

3 Black willow Salix nigra 5

Cottonwood Populus sp. ]

Salt cedar Tamarix sp. ]

Spikerush Eleocharis sp.

Needlerush Eleacharis acicularis ]

Water willow Justicia americana ]

Pondweed Potamogeton sp. 10

Algae Chlorophyceae 30

4 Black willow Salix nigra 10

Cottonwood Populus sp. 10

Salt cedar Tamarix sp. 5

Pondweed Potamogeton sp. 5

Algae Chlorophyceae 30
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Table5.Seinesamplestatistics,8samplesites(poolandriffle),Brazos

River,PaloPintoCounty,Texas,1981-82.

numberofeach
2

inchgroupper1,000ft

Species72345>5Total

Spring

Gizzardshad
---~-

0.200.20

Threadfinshad
--

0.450.05
-

0.50

Silverchub
--

0.05
--

0.05

Redshiner0.305.400.05
--5.75

Blacktailshiner
-

0.150.450.20
-~0.80

Bullheadminnow
-

0.70
---0.70

Mosquitofish5.400.50
----

5.90

Inlandsilverside
-~-

0.05
-~

0.05

Spottedbass
--

0.05
~-

0.05

Longearsunfish0.050.050.150.050.05
~0.35

Duskydarter
-

0.05
-~~

0.05

Total5.756.800.700.850.100.2014.40

Summer

Redshiner
-

2.450.20
--4.35

Blacktailshiner
-

0.20
-0.65

-0.85

Bullheadminnow
-

0.05
--0.05

Mosquitofish0.100.10
~--0.20

Inlandsilverside0.401.050.25
~-1.70

Bluegill
-~

0.05
-0.05

Longearsunfish
-

0.100.100.050.25

Spottedbass
-~

0.150.050.050.050.390

Largemouthbass
~-

0.050.10
--

G.15

Total0.503.650.800.850.050.055.90

Fall

Threadfinshad0.10
--~0.19

Speckledchub
-

0.05
--~

0.05

Redshiner0.351.550.05
---1.95

Blacktailshiner0.057.303.600.15
~-11.10

Mimicshiner
-

0.05
---0.05

Bullheadminnow0.103.150.05
~--3.30

Mosquitofish0.10
~---0.10

Inlandsilverside
-

4.505.300.20
--10.00

Longearsunfish
~--~0.050.05

Total0.6016.709.000.350.0526.70
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Table 5. (Continued)

Total number of each .

inch group per 1,000 ft

Species ] 2 3 4 5 >5 Tota!

Winter

Red shiner 5.00 5.60 0.15 - - 10.75
Blacktail shiner 0.20 9.40 2.85 - - - 12.45

Bullhead minnow 0.15 1.65 - - - 1.80

Channel catfish - - - 0.05 - 0.05

inland sitlverside
- 5.55 6.50 - - - 12.05

Bluegill 0.05 - - - - - 0.05

Qrangethroat darter - 0.10 - - 0.10

Logperch - - - - 0.05 0.05

Dusky darter - - 0.05 - - 0.05

Freshwater drum - - - 0.05 0.05

Total 5.40 22.30 9.55 - 0.10 0.05 37.40
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Table6.Gillnetsamplingstatistics,fournetnights,BrazosRiver,Palo

PintoCounty,Texas,April,1981.

TotalWeightperMean

TotalNumberperWeight200ft.ofnetWeigh:

SpeciesNumber200ft.ofnet(1b)(1b)(1b)

Spottedgar10.251.00.251.00

Longnosegar215.2635.28.801.68

Gizzardshad297.2515.23.800.52

Threadfinshad71.750.10.030.01

Carp41.006.41.601.60

Blacktailshiner30.10.030.03

Rivercarpsucker20.500.300.60

Smallmouthbuffalo246.00109.4275354.56

Channelcatfish
*

925.46.352.82

Flatheadcatfish
*

30.75eTaf6.939.23

Stripedbass
*

20.5011.52.885.25

Bluegill
*20.500.40.100.20

Longearsunfish
*

]0.25el0.030.10

GSxLEsunfishhybrid
*

10.250.10.030.10

Largemouthbass
*

]0.250.60.150.6C

Whitecrappie
*

]0,250.20.050.2C

Total11121429234.658.65

SportFishes205.0066.016.50

RoughFishes9122.75168.642.15

*
SportFish
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Table 7. Gill net sampling statistics, four net nights, Brazos River, Palo

Pinto County, Texas, July, 1981.

Total Weight per Mean

Total Number per Weight 200 ft. of net Weight

Species Number 200 ft. of net (1b) (1b) (1b)

Longnose gar 3 0.75 18.9 4.73 6.30

Gizzard shad 13 3625 5.8 1.45 0.45

Carp 3 5.4 1.35 1.80

River carpsucker 4 1.00 0.53 0.53

Smallmouth buffalo 19 4.75 48.6 12.115 2.56

Channel catfish * 13 S25 5.28 1.62

Flathead catfish * ] 0.25 7.0 1.75 7.00

White bass * 1 0.25 1.2 0.30 1.20

Striped bass * ] 0.25 1.8 0.45 1.80

Warmouth * ] 0.25 9.1 0.03 0.10

Longear sunfish * ] 0.25 0.1 0.03 0.10

Spotted bass * 1 0.25 0.2 0.05 0.20

Largemouth bass * 2 0.50 1.1 0.28 0.55

Freshwater drum 2 0.50 19.5 4.88 9.75

Total 65 16.25 132.9 33.23

Sport Fishes 21 5.25 32.6 8.15

Rough Fishes 11.00 100.3 25.08

* Sport Fish
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Table8.Gillnetsamplingstatistics,fournetnights,BrazosRiver,Palo

PintoCounty,Texas,December,1981.

TotalWeightperMean

TotalNumberperWeight200ft.ofnetWeight
SpeciesNumber200ft.ofnet(1b)(1b)(1b)

Longnosegar92.2550.112.535.57

Gizzardshad143.504.01.000.29

Carp20.503.70.931.85

Rivercarpsucker30.751.40.350.47

Smallmouthbuffalo153.7542.310.582.82

Channelcatfish
*

78.02.001.14

Whitebass
*

75.0Lato0.72

Stripedbass
*

10.253550.883.50

Stripedbasshybrid
*

]0.255.91.485.90

Bluegill
*

]0.250.10.030.10

Longearsunfish
*

10.250.10.030.10

Freshwaterdrum]0.250.10.030.10

Total6215.50124.231.05

SportFishes184.5022.65.65

RoughFishesoe11.00101.625.40

*
SportFish
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Table 9. Gill net sampling statistics, four net nights, Brazos River, Palo

Pinto County, Texas, February, 1982.

Total Weight per Mean

Total Number per Weight 200 ft. of net Weight

Species Number 200 ft. of net (1b) (1b) (1b)

Longnose gar 4 1.00 19.5 4.88 4.88

Gizzard shad 21 5.25 5.5 2.13 0.40

River carpsucker 8 2.00 4.5 1.133 0.56

Smallmouth buffalo 20 5.00 102.3 25.58 5.12

Golden redhorse 2 0.50 1.2 0.30 0.60

Channel catfish * 29 7.25 31.8 7.95 1.10

White bass * ] 0.25 0.5 0.13 0.50

Bluegill
* 1 0.25 0.2 0.05 0.20

Spotted bass * ] 0.25 2.0 0.50 2.00

Largemouth bass * ] 0.25 0.6 0.15 0.60

Logperch ] 0.25 Tr.+ - 0.03

Freshwater drum ] 0.25 0.5 0.13 0.50

Total 90 22.50 171.6 42.90

Sport Fishes 33 8.25 35.1 8.78

Rough Fishes 57 14.25 136.5 34.12

* Sport Fish

+ Trace is used for amounts less than 0.05.
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Table 11. Growth of channel catfish in the Brazos River, Palo Pinto County,

Texas and other waters.

Total Length (mm) at Year

3 é 5Water

Brazos River, TX 137

1
Lake Palo Pinto, TX 107

Lake Kickapoo, TX
2

199

Grand Lake, OK
3

76

Lake 137

Little River, ov
*

94

Lake Lawtonka, OK
4

104

Six Streams in OK
4

107

Verdigris River, OK
·

84

1 (Hysmith et al. 1982)
2 (Parks 1981)
3 (Miller 1966)
4 (Carlander 1969)

2

229

205

244

145

221

198

196

196

140

297

316

211

272

277

284

279

198

37

360

335

269

318

330

351

348

246

427

405

333

353

452

409

302

6

458

457

401

373

467

472

351

7

539

457

521

495

406



Table12.Recommendedmonthlyminimuminstantaneous(cts)ontheBrazos

RiverattheMorrisSheppardDam,abovePossumKingdomReservoir(PKR)near

SouthBend,TexasandbeiowPKRnearPaloPinto,Texas

BrazosRiver[MorrisSheppardBrazosRiver

MonthnearSouthBend*Dam
**

|
nearPaloPinto*

January2439|54

February23|33|
42

March31
|

4865

April4]|5874

May179197
|

215

June260
|

332
|

403

July66194322

August42
|

135227

September68
|

119170

October49
\

71

/
92

November35
\

4554

December27\37
/

46

\

*
Basedonrecommendedminimumflowfi

**
Averagebetweenfirstandthirdcolumns.
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5-Year Management Plan for

Brazos River between Texas

Highway 16 and Farm Road 4

1983-1987

River Description:

The Brazos River is the third largest river in Texas. It originates in

west-central Texas as the Double Mountain, Salt, and Clear Forks of the

Brazos and flows southeasterly for approximately 840 mi to the Gulf of

Mexico. The river flows through most of the main land resource areas of

the Texas-High Plains, Rolling Plains, North Central Prairies, Cross Timbers,

Grand Prairie, BlacklapdPrairies, Central Basin, and Claypan Area, and

drains about 42,800 mi·.

This study was conducted on approximately 20 mi of the Brazos River in Palo

Pinto County between Morris Sheppard Dam, which impounds Possum Kingdom Lake,

and Farm-to-Market Road 4 (Fig. 1A). The dam is controlled by the Brazos

River Authority which produces power for the Brazos Electric Cooperative

System. The area is confined to the North Central Prairies land resource

area and included the major tributaries Garland, Ioni, Eagle, and Dark Valley
Creeks. This section of the river is generally clear, has 13 major pools,
numerous riffles, and many backwater flats. These physical features vary

greatly with releases from the reservoir. At low flow (= 20 cfs) many of the

riffles and backwater flats dry up. During periods of high flow ( >1,000 cfs)
the river rises 2-3 ft. The stream gradient is 2.7 ft/mi and depth ranges from

0.1 to 15 ft. Recreation is an important resource on this portion of the river.

Topography in this section ranged from moderately wooded and grassy hills to

thickly wooded or cultivated bottomland. Cedar, mesquite, and native grasses

predominated surrounding hills. Cottonwood, cedar, persimmon, salt cedar,

willow, and native grasses were abundant along the shoreline, while the

bottomland vegetation consisted primarily of pecan, cottonwood, oak, low

shrubs, and native grasses, Mean annual rainfall in this immediate area is

28 in; in the headwaters of the Brazos River it is 16 to 20 in,

Major sport fishes included rainbow trout, channel catfish, white bass,

Striped bass, sunfishes, spotted bass, largemouth bass, and white crappie,

Physicochemical Characteristics

Basically, water quality in this section of the Brazos River was compatable
with fish life. Two exceptions to this generalization were frequent and

drastic fluctuations in water temperature, and variation in flow regimes
resulting from hydroelectric power generation from Morris Sheppard Dam, To

alleviate this, the monthly minimum instantaneous flow (discharge) from Morris

Sheppard Dam should be increased (Table 1A). Monthly minimum jnstantaneous

fiow in this section of the Brazos River (U.S.G.S. Station No. 08089000, at

FM4, Palo Pinto County, Texas) should vary from 42-403 cfs with maximum

flow occurring May-September. Our recommended flow at the Morris Sheppard
Dam (Table 1A) is based on an average of upstream monthly minimum

instantaneous flow and a downstream monthly minimum instantaneous flow.

This average flow was selected to compensate for non-recorded inflow



fromtributariesbetweentheU.S.G.S.gagingstationatSouthBend,Texasand

MorrisSheppardDam,andfortheinfluenceofrunofffromtributariesbetween

thedamandtheU.S.G.S.gagingstationatFM4.

FishHabitat

TheriverimmediatelydownstreamfromtheTexasHighway16bridgeisacool,

clearwaterstreamwithabottomofsand,gravel,rubble,andboulders.As

itprogressestowardstheFM4bridge,itbecomesmoreturbid,andthebottom

containsmoremuck,detritus,andclay.About1.5to2miupstreamofFM4

theriverbottomisscouredbedrock.Themostlimitingfactorforthe

fisheryisthevolumeofflowwhichisinsufficienttomaintainstream

habitatfor
tes

sportfishproduction.Anincreaseinmonthlyminimum

instantaneousflow(Table1A)inthissectionoftheriverwouldallowfor

increasedsportfishproductionbyreclaimingalloraportionoftheestimated

49percentofthestreamcoursedewateredduringlowflow(·20cfs).Atthe

recommendedmonthlyminimuminstantaneousflows,anestimated85to100percent

ofthestreamcoursewouldbewateredmostofthetime,asopposedto51percent

undercurrentflowregimes(1978-1981).

FishCommunity

Withtheexceptionofchannelcatfish,thesportfisheryforthissectionof

theBrazosRiverisverypoor.Seasonalandflow-inducedimmigrationofwhite

bassandstripedbass,andtheintroductionofcatchablerainbowtroutinthe

tailracebelowMorrisSheppardDamduringNovember
-

March,provides
a

temporarysupplementtothefishery.However,webelieveamorepermanent

solutionwouldbeinthebestinterestofanglingrecreationinthissection

oftheriver.Thesportfisheryinthissectionoftheriverwouldbe

enhancedthroughtheimplementationofrecommendedflowregimes.Additionally,

theintroductionofsmallmouthbasswouldfurtherenhancethefisherythrough

increasedspeciesdiversity.Smallmouthbasspreferastreamwithagravel

orrockybottom,clear,coolwater,riffles,boulders,andpoolsover4-ft

deep.Inspiteofextremefluctuationsinwatertemperature,thissectionof

therivermeetsmostoftheserequirements.Smallmouthbassmightprovemore

suitablethannativeblackbassestotheexistingenvironment.Becauseof

increasedutilizationandpublicinterest,theannualrainbowtrout"·put-and-
take"stockingprogramshouldbecontinued.

PublicAccessandFacilities

PublicaccesstothissectionoftheBrazosRiverislimitedtoa1miportion

oftheriverbetweenMorrisSheppardDamandtheTexasHighway16bridgeand

theFM4bridgecrossing.Therearenumerousprivateaccesspointsandaccess

canbegainedinmanycaseswithpermissionofthelandowner,Theonly

facilityisasmallcamp
areawithtoiletsprovidedbytheBrazosRiver

AuthorityimmediatelybelowtheMorrisSheppardDam.Canoeandfloattrip

enthusiastsutilizetheriverfrequentlybetweenMarchandOctober.Heavy

useoftheareaneartheTexasHighway16bridgecoincideswithour·put-

and-take"rainbowtroutprogram.Althoughtrashrecepticalsareprovided
inthisarea,chemicaltoiletsshouldbeinstalled.Throughouttheyear

otheranglersutilizethetailraceandthelargepooladjacentthePossum

KingdomStateFishHatchery,especiallyforwhitebassandstripedbass,



Fisherman Information

The fishing opportunities of this section of the Brazos River are well known

through local and Dallas-Fort Worth Metroplex newspapers. Additiona!

fisherman information should be publicizea.

Fish Harvest Regulations

Existing fishing regulations are adequate at this time, and no regulation
changes are needed.

Management Recommendations

Year Activity Man-days
1983 Present plan to Brazos River Authority (BRA). Zz

Physicochemical characteristics

1. Initiate action with BRA to regulate water releases from

Morris Sheppard Dam according to Table lA. ]

Fish habitat

1. Same as Item 1 Physicochemical characteristics,

Fish community

1. Stock 250,000 smallmouth bass fingerlings. 4

2. Check for survival of fingerlings. 12

3. Continue rainbow trout stocking program.

Public access and facilities

1. Encourage the installation of chemical toilets at. Texas

Highway 16 bridge by the Texas Department of Highways
and Public Transportation or Palo Pinto County. 2

Fisherman information

1. Publicize fisherman information, ]

Fish harvest regulations

No action needed.

L

Year Activit Man-days
1984 Physicochemical characteristics

No action needed.

Fish habitat

No action needed.



YearActivityMan-days
Fishcommunity

4s 1.Stock250,000smallmouthbassfingerlings.

2.Checkforsurvivalofsmallmouthbass.20

3.Continuerainbowtroutstockingprogram.

Publicaccessandfacilities

1.Followuponchemicaltoilets.]

Fishermaninformation

1.Publicizefishermaninformation.1

Fishharvestregulations

Noactionneeded.

YearActivityMan-days

Physicochemicalcharacteristics

Noactionneeded.

Fishhabitat

Noactionneeded.

Fishcommunity

1.Stock250,000smallmouthbassfingerlings.4

2.Checkforreproductionandsurvivalofsmallmouthbass.10

3.Evaluatetheimpacttothefishcommunityofstreamflow

regimesrecommendedandimplementedin1983.20

4.Continuerainbowtroutstockingprogram,

Publicaccessandfacilities

Noactionneeded.

Fishermaninformation

1.Publicizefishermaninformation.]

Fishharvestregulations

Noactionneeded.

MaTr
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Year Activity Man-days

1986 Physicochemical characteristics

No action needed.

Fish habitat

No action needed.

Fish community

1. Check for reproduction and survival of smallmouth bass. 20

2. Continue rainbow trout stocking program,

Public access and facilities

No action needed.

Fisherman information

1. Publicize fisherman information, ]

Fish harvest regulations

No action needed.

Year Activity Man-days

1987 Physicochemical characteristics

No action needed.

Fish habitat

No action needed.

Fish community

1. Check for reproduction and survival of smallmouth bass. 20

2. Continue rainbow trout stocking program,

Public Access and facilities

No action needed.

Fisherman information

1. Publicize fisherman information. ]

Fish harvest regulations

No action needed.
Nc



YearActivityMan-days

1987TOTAL21

Totalestimatedman-daysforthemanagementofa20-misectionofthe

BrazosRiver
=127Man-days.
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Table1A.Recommendedmonthlyminimuminstantaneousflow(cfs)
ontheBrazosRiver

attheMorrisSheppardDam,abovePossumKinadomReservoir(PKR)nearSouthBend,

TexasandbelowPKRnearPaloPinto,Texas.
andDe!OWFRANeal

BrazosRiverMorrisSheppardBrazosRiver

MonthnearSouthBend*Dam
**nearPaloPinto*

January243954

February233342

March314865

April4)5874

May179197215

June260332403

July66194322

August42135227

September68119170

October497)92

November354554

December273746

*
Basedonrecommendedminimumflow(Lyons1979).

**
Averagebetweenfirstandthirdcolumns.




