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SUMMARY

Sixgravelwashingoperationsare
operatinginRegionI-D.Pollutionby

siltationoccurredonthePecosRivernearGrandfallsandisoccurringnear

DelRio.Bothoperationsarenow
beingmonitoredbytheTexasWaterQuality

Boardandcorrectiveactionisbeingtaken.

DowChemicalCorporationhasestablisheda
fluorsparmineandmillon

theRioGrandeRiveratLaLinda.Projectpersonnelvisitedthemillandtook

watersamplesintheRioGrande.Analysisisincomplete.

Afish-killoccurredinJulyattheBalmorheaStateParkswimmingpooland

atLakeBalmorhea.Thesuspectedcausesare
insecticides,heavyrainandassoc-

icatedrunoff,anddrasticoxygenlevelfluctuationsduetoa
heavyalgaebloom.

Anextensivefish-killbeganinmid-November1968onthePecosRivernear

SheffieldandcontinuedintoDecember.Approximately70milesofriverand

allspeciesoffishwereaffected.Suspectedcausesare
salinity,agricultural

chemicalsandwastes,oilfieldpollution,andpossiblyunknownchemicalaction.

DroughtandretentionofwaterbyRedBluffLakehavereducedwaterquantity
intheriverandintensifiedtheeffectofanypollutant.

Adie-offinLakeImperialoccurredjustbeforeChristmas.Nodefinite

dateorcauseisknown.Pollutionfromoilfieldactivitieswasobservedin

thefieldinFebruary.Coldweatheroccurredjustbeforethedie-of£,



JOB PROGRESS REPORT

State: Texas

Project No.:_ F-18-R-4 Name: Region I-D Fisheries Studies

Job No.: 2 Title: Pollution Studies

Period Covered: March 1, 1968 through February 28, 1969

Objectives:

General;

To investigate instances of pollution affecting specific fish populations

and to report findings to the State Water Quality Board when remedial action

is needed.

Specific:

bes To determine extent of damage to fish populations.

2. To trace the source of pollution.

3. To determine the nature of the pollution.

4. To delimit saline pollution and its effects on fish populations in

the Pecos River below Red Bluff Lake and above the Rio Grande.

Dis To report instances of violation and negligence to the State Water

Quality Board,

Procedures:

General:

Pollution discovered by project personnel or reported to project personnel

was investigated through observations, water analysis, fish population sampling,

and bioassay. The nature and source of the pollution determined if remedial

measures were possible and needed. Saline pollution in the Pecos River was

extensively investigated by fishery survey, bioassay, and chemical analysis.

Specific;

Cursory observations of sick or dead fish were made to establish

the length of a stream or area of a lake affected. Population

sampling with nets and/or seines were made to establish number

and species of fish surviving and were compared with past samples

or "above and below" samples to establish overall changes in the

population composition.



2.Fromthedownstreampointwheredeadfishwerefound,asearchwas

madeupstreamforevidenceastothesourceofthepollutant.The

natureofthepollutant(ifknown)mightpinpointthesource.

Nettedorseinedfishwereidentifiedinthefieldwherepossible.Names

offishusedinthisreportarethoseacceptedbytheAmericanFisheriesSociety
aspublishedintheirSpecialPublicationNo.2,1960,AListofCommonand

ScientificNamesofFishesFromtheUnitedStatesandCanada,SecondEdition.

Standardsurveygillnetsare150feetlongwhenconstructed.Themeshes

beginatl-inchsquareandprogressto3.5inchessquarein25-footsections.

Largemeshnetsare150feetlongwhenbuiltandallmeshis3.5inchessquare.

Thewebbingofallnetsis8feetdeeptieddownto6feet.Netsareconstructed

sothattheysinkwhenset.Theleadlinefollowsbottomcontoursandthefloats

supportthewebbinglikeafence,Setsareusuallymadeperpendiculartothe

shorelineinlakesandatanangledownstreamandacrossinrivers.

Dissolvedoxygencontentwascheckedinthefieldusing
aKemmerersampler

toextractsamplesandaHachkittomakethedeterminations.Salinitywas

alsodeterminedbybothprojectpersonnelandtheregionalchemist.

Findings:

GravelWashingOperations

Thereare4gravelwashingoperationsnearDelRio.Oneoperation,on

CienagasCreek,hasallowedwastewatertocarrysiltintothecreekandthe

ereekischokedwithsiltforconsiderabledistancebelowtheoperation.
Anotheroperationon

SycamoreCreekisdischargingwastewaterbackintothe

creek,AlltheseoperationsarebeingmonitoredbyTexasWaterQualityBoard

fieldpersonnel,

ProjectpersonnelexaminedagravelwashingoperationonthePecosRiver

nearGrandfalls,Texas,on
May22,1968.Areasbelow,at,andabovetheopera-

tionwereobserved.Evidenceofpollutionbysiltationwasshownbyincreased

turbidity(6inchessecche)neartheoperation.Turbiditywas5feetSecchi

about300yardsupstreamandabout1.5milesdownstreamfromtheoperation,
Theriverwascloggedwithmudandsiltforapproximately150yardsatand

belowtheentranceofthewastewater(Figure1).Theconditionswere
reported

totheRegionalOfficeandtheoperationispresentlybeingmonitoredbythe

TexasWaterQualityBoardfieldpersonnel.Alargeretentionpithasbeen

dugtoretainwastesandmwnomaterialsentertheriverfromtheoperation,

ThereisagravelwashingoperationjustnorthofU.S.290about2miles

eastofSheffieldinPecosCounty,Wastewaterwasbeingreleasedintoan

arroyowhichjoinedthePecosRiver.TexasWaterQualityBoardfieldpersonnel
havevisitedtheoperationandcorrectiveactionsareunderway.



Figure 1

GRAVEL WASHING WASTE WATER



MiningOperations

TheDowChemicalCompanyhasbuiltafluorsparmillatLaLinda,downriver

fromBoquillasCanyon
ontheRioGrandeRiverinBrewsterCounty.Theoreis

minedapproximately15milessouthofthemillinMexico.Fluorsparextraction

fromtheoreisdonebycrushing,powdering,andflotation.Thedriedproduct,
calciumfluoride,isagraytalcum-likepowder.Thispowderistruckedacross

a
bridgebuiltbyDowtoarailroadterminalintheUnitedStatesforfurther

disposal.

Water,oleicacid,quebracho,andsodiumsilicateareusedintheflotation

process.Alargedisposalpitpermitssettlingofmostofthesuspendedsolids.

Duringwarmweather,evaporationpreventswastewaterfromenteringtheriver.

Duringcoolweather,someoftheexcesswaterflowsfromthepitintotheRio

Grande.Watersamples
areperiodicallyrunbyDowchemiststomonitorthe

effluent.Projectpersonnelobtainedwatersamplesabove,at,andbelowthe

milltodeterminewaterquality.Analysisisincomplete.

Theelementberylliumwasdiscoveredinsomeofthefluorsparore.Dow

personnelstatedthatallwastewaterfromberyllium-containingstrataisbeing

placedinotherretainingstructuresuntilchemicaltestsindicatethatthe

materialwillnotbebiologicallyharmfulifitenterstheRioGrande.

BalmorheaFish-Kill

Afish-killatLakeBalmorheaandinthespringsatBalmorheaStatePark

wasreportedonJuly22,1968(Figure2).Theregionalchemist,theparksuper-

intendent,andprojectpersonnelmetattheStateParkandconducteda
study.

Suspectedcauseswere:(A)Insecticidefromanaerialapplicationto

cottonfieldsjustwestoftheStatePark,Thepilotwasexecutinglowlevel

passesandturns.Afterone
typicallowpass,onesprayerwasstillreleasing

chemicalduringtheturnandinsecticidedriftedintothepool.Theinsecticide

mixturewas3partsmethylparathion,3partsDDI,and1parttoxaphene,

(b)Heavyrains,totaling15inches,occurredinJuly.Theyintroduced

temperaturechangesandthespringsweremurkyduringtherains,Thismurky
conditionisinterpretedascausedbysurfacerunoffintotheaquifersupplying
thespring.Organicandchemicalpollutantsarethoughttohaveenteredthe

springsbythismeans.Thelakereceiveswaterfromthespringsandfrom

surfacerunoff.

(c)Thesunfishpopulationwasspawningwhenthedie-offoccurred.During

spawning,fishareunderstressandofteninaweakenedcondition.Saprolegnia
infectionsoccuronweakenedfishwhenscarsareobtainedbyfightingover,or

protecting,nestingsitesandnests.

(d)Detrituscarriedbyrunoffenteredthelakeandcausedoxygendepletion.
ThelowerstratainLakeBalmorheaweredevoidofoxygenonJuly23and24,1968.

Associatedconditionsmusthavebeenpresent.



Figure 2

BALMORHEA FISH-KILL



(E)Aheavygrowthofalgaewaspresentinthesprings
on

July22.Super-
saturedoxygenconditionsoccurredinsomeareasofthesprings

asaresultof

thealgaegrowth,Thealgaecouldhavebeenremovingpracticallyallofthe

dissolvedoxygenfromthewateratnightandoncloudy,calmdays.

Discussion

ThetestsforpesticidesindicatedDDTpresentinverysmallamounts
-

0.00045ppmmaximum
-

inthewater.Chronicpresenceofinsecticideswould

addacontinuedstressfactorwhichhasnotbeendemonstrated.Nomethyl

parathion
ortoxaphenewaspresentinthesamplestested,Methylparathion

detoxifiesveryrapidly(CaliforniaWaterQualityCriteria,publicationNo.

3-A,statesthatthehalf-lifeoncottonleavesislessthanonehour).The

DDTpresentcouldbestandardforthespringsasnopriorcalibrationshave

beenmade,DDTwas
presentinverysmallamounts

-
0.053ppmmaximum

-
inthe

fishflesh,Thisamountisconsideredtoosmalltoaccountforthekillby
itself,Nomethylparathionortoxaphenewaspresentinthefishfleshtested.

Methylparathiondissociatesveryrapidlyanditsactioninfishfleshisunknown.

Conclusions

Theabovestressfactorswereactingonthefishpopulationpriortothe

die-off,Weakenedandfungus-infectedfishmighthavebegundyingregardless

ofthepresenceorabsenceofinsecticides.Thetimingofdeathsindicated

thatpesticideswerepossiblytheoverbalancingagentwhichacceleratedthe

deathsofmanyfish,Fishbegandying
soonafterwinddriftdepositedpesticides

inthespringinadditiontothatpossiblypresentinpercolatedwater.

TestsshouldbemadetodeterminewhetherornotDDTischronicallypresent

inthespringwaters.Anychangefromdeterminedvalueswouldbeapparentin

theeventofafuturedie-off.Thespringshavea
largevolumeofflow.Much

ofthechemicalintroducedbythesprayplanewouldhavebeenremovedbythe

timetestswererun.DDTismentionedfrequentlyandcouldbeusedasan

indicator.DDTdetoxifiesslowlyandremainsindefinitelyinthewater.If

DDTisnotchronicallypresentinthespringwater,theoccurrenceofDDTin

thechemicalanalysisissignificant.Itspresencewouldindicatethattoxaphene

andmethylparathionwerealsopresentinamountscomparabletothespray

mixture,watersheduse,percolatedresidues,anddetoxificationtime.

Synergisticactionoftenoccursbetweenchemicalswhichincreasestheir

efficiency
asinsecticides(CaliforniaWaterQualityCriteria,No,3A,page

26).TheeffectofmixedDDT,toxaphene,andmethylparathion
onfishis

unknown.Synergisticaction,ifpresent,ofmethylparathion,toxaphene,and

DDTinverysmallamountscouldhavebeentheoverbalancingfactorinmany

deaths.

PecosRiverFish-Kill

Anextensivefish-killbeganinmid-November1968,onthePecosRiver

nearSheffieldandcontinuedintoDecember.Apparentlyallspeciespresent

wereaffected(Figure3).Thekillextendedfromabout5milesbelowU.S.

67tobelowIndependenceCreek(Figure4).
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The fish population in the river on Hale's Ranch, just upstream of U. S&S.

290, was surveyed in September 1967 (Table 1). One green sunfish was taken

from 3 standard gill nets after the fish-kill occurred in December 1968. This

is interpreted as indicating an almost total kill on his ranch.

The saline water of the Pecos River is much diluted on Mr. Hale's place

by flow from fresh water springs. Other springs enter the river downstream

from Highway 290 and Independence Creek provides more fresh water. The

intensity of the die-off decreased below U. S. 290 and effects terminated

between 2 and 8 miles below Independence Creek. Additional spring water enters

the Pecos River on the Banner Ranch (Figure 4).

Two standard survey gill nets took fish on the Dudley Ranch, approximately

8 miles below Highway 290 (Table 2). Dead fish were numerous on the Dudley

Ranch and the Joe Chandler Ranch above Independence Creek and for 2 miles below

Independence Creek. Fish were taken on the Chandler Ranch above Independence

Creek (Table 3). These data indicate a heavy, but incomplete, kill which

diminished in intensity below U. S. 290,

Table 1

Survey Results From Pecos River at Sheffield September 20, 1967. (3 Standard

Survey Gill Nets, 2 Redfish Nets, and 9 Drags With A _20-foot 1/2-inch Mesh Seine.
NETTING Per Total Per Avg. Avg. SEINING

Species No. Cent Wet. Cent Wet. No. Per Cent

Longnose gar 21 24:70! 23453: 27,67 12 0.4

Gizzard shad 26 3059 T5.43 18,15 0.59 10

Mexican tetra 5 1.25

River carpsucker 17 20,00 20.69 24,34 1.22 2.5

Red shiner 230 57.50

Proserpine shiner 74 18.50

Roundnose minnow 54 13.50

Bullhead minnow 2 0.50

Channel catfish 9 10.59 10,02 1,11

Flathead catfish 2 2555 8.60 4.30

Southern rainwater killifish 1 0,25

Rio Grande killifish 4 1.00

Mosquitofish LB

Tidewater silversides 1 0,25

Largemouth bass 5 5.88 4.42 5.20 0.88 2.3

Bluegill 8 3.54 0.67 0.78 0.22

Longear sunfish 4

Rio Grande perch 2 BinBD 1.65 1.95 0.83 6.0

Total 85 100.00 85.01 100.00 400 100.00

jbilbo
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Table2

PecosRiver

Dudley'sRanch

December21,1968

DuringFish=-Kill

FishTakenin2StandardSurveyGillNets.SurfaceWaterTemperature51°F,

Turbidity4-feetSecchi,BottomDissolvedOxygen
at7feet10ppm.

NETTINGPerCentTotalPerCent

SpeciesNo.No.WeightWeight

Longnosegar26.452.39

Gizzardshad26.451.863.68

Rivercarpsucker2270.9719.5038.59

Carp412.9023.5946.67

Channelcatfish13,233.206,34

Totals31100.0050.54100.00

Table3

JoeChandler'sRanch

December21,1968

DuringFish-Kill

FishTakenin2StandardSurveyGillNets.SurfaceWaterTemperature54°F,

Turbidity6-feetSecchi,DissolvedOxygen9pp.

NETTINGPerCentTotalPerCent

SpeciesNo.No.WeightWeight

Gizzardshad1254.5410,2546.27

Rivercarpsucker940.916.7230.34

Carp14,555.1823.39

Totals22100.0022.15100.00

EEE
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Suspected Causes

1) The Pecos River has always been saline. Chlorides from 3,000 to

8,000 ppm were recorded during field investigation prior to and during the

die-off (Table 4), Water quality has definitely become worse throughout the

area in 1968 (Figure 5). Close study of Figure 5 will reveal areas of increasing

and decreasing salinity. Lack of rainfall on the watershed above Red Bluff

has allowed the water level in Red Bluff to recede and the salinity and assoc-

iated values have become higher. Salinity alone cannot explain the die-off.

2) Agricultural chemicals - such as DDT, toxaphene, methyl parathion,

azodrin, and phosphate defoliants - are used extensively in the Bakersfield

farming area. These farms (Figure 4) lie along Tunis Creek to the west of the

Pecos River and north of Bakersfield. Tunis Creek carries runoff from these

farms during rains and, doubtlessly, residual agricultural materials are emptied

into the Pecos River. However, water samples taken in December were reported

"pesticides negative" in tests done by the Texas Health Department Laboratory

in Austin, The laboratory did not analyze fish flesh sent in for analysis,

stating that "all fish flesh now contains insecticides and any found would not

be indicative".

3) Oil field pollution occurs regularly in the area between U. S. 290

and 67 (Figure 4). Crude oil,salt brine, and a spray of emulsified gases and

oil entered the river at various points downriver from U. S, 68 and above U. S.

290 before and during the die-off (Figure 6). Detailed notes and photographs
are available at the Del Rio office. Study of the California Water Quality

Criteria publication No. 3A, page 231, indicates that crude oil (as such)

probably did not directly cause the mortalities. Soluble toxins from the oil

field wastes may have been significant. Low dissolved oxygen levels, caused

by the oil slicks and chemical oxygen demand, may have been significant at times

other than those during the testing period in December. Oil field wastes

should be kept out of the river.

4) A hog pen with automatic feeders and associated organic wastes is

located on the west bank of the Pecos River just upstream of Ranch Road 1901.

Some dead hogs were observed downstream from the area in the river. Conver-

sation with the owner indicated no recent epidemic or extra use of flea and

tick toxins or insecticides. Wastes from the pens flow directly into the river

during rain runoff.

5) Cold weather caused frost-kill of the salt cedars lining the Pecos

River for miles in November, and winds dumped their leaves and twigs into

the river. Algae was noted dying and the water was very clear during field

investigations in December. Organic decay thus imposed heavy BOD loads on

the dissolved oxygen contents of the river water for some time, and the cold

weather added a temperature stress. Algae and aquatic plants above U. S. 67

appeared alive and thriving, Below the entrance of Tunis Creek, algae and

aquatic plants were sparse. This is interpreted as indicating that pollution

from agriculture and the oil fields has altered the river by its chronic

presence,



Table4

WaterSamplesFromPecosRiverFish-Kill

Highway67BridgeBridgeSoma

AtGirvin29SewageEffluentCrossing
12-20-6812-20-6812-20-6812-20-68

pH8.28.27.48

ConductivityinMicromhos26,88025,20023,352
Color20202020

B.O.D.1.01.035

Ammonianitrogen1.035.51.0

Nitrites0.20,20.20.2

Nitrates0.30.3Dd0,3

Totalphosphates0.20.2560.2

Totalsolids15214310

Fixedsolids6126
-

Volatilesolids9937

Chlorides5,4805,6002204,540
Tannicacid0.81.03.01,0

Sulfates3,6503,290422,800

FloatTrip

Fishwereobserveddeadandmany
were

phlegmaticduringafloattripdown

thePecosRiveronNovember18through21,1968.Oilfieldpollutionwasnoted

atthattime.DeadshadandsunfishwerefoundjustbelowStateHighway349

(Figure4).Thesedeadanddyingfishwereattributedtooilfieldpollution,
coldweather,saltwater,andage(atthetimeofthetrip)asnodistressed

fishwereseenbelowSomaCrossing.

Whetherthedeathofthesefishisassociatedwithlaterdeathofother

fishdownstreamisunknown.IntheareaatSomaCrossing,adeadlargemouth
bass(Figure7)wasfound.Thiswastheonlygamefishseenontheentire

trip.Standardlengthofthebasswas11.2inchesandhisweightwasestimated

at1pound.

Shadwere
dyingina

fairlyheavyoilslickatSomaCrossing.Theywere

swimmingslowlyincirclesontheirsides.BelowSomaCrossing,nodeador

phlegmaticfishwereseen.FishseenintheHaleRanchareawerealertand

healthy.

Watersamplesweretakenatmanysitesduringthefloattrip.Theyhave

notbeenanalyzeduptothetimeofthiswriting.
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Figure6

OTLPOLLUTIONINPEGOSRIVER
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Figure 7

FISH FOUND AT SOMA CROSSING
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DiscussiononthePecosRiverDie-Off

InAugust1966,RedBluffReservoirfilledwithwater.Irrigationreleases

andrainfallcausedanimprovementinthegeneralwaterqualityofthePecos

RiversysteminTexas.Salinitieswerelowerthroughouttheriverin1967

(Figure5)thanin1968.Thisimprovementoccurredcoincidentalwiththe

beginningofProjectF-18-R-3anda
studyofthePecosRiverfishpopulation

relatedtowaterquality.Gamefishevidentlypenetratedupstreamintoregions

formerlyunoccupiedaboveU.S.290in1967whenthewaterqualitywasbetter.

RedBluffLakehasdeclinedinvolumeandwaterqualityquitedrastically
in1968.Chlorides,usedasanindex,werelessthan2,000ppmatFarmRoad

302in1967.OnNovember25,1968,thechloridesatFarmRoad302wereupto

3,450ppm.Readings
as

high
as9,250ppmchloridesoccurredbetweenthereand

U.S.290eastofSheffieldonNovember25,1968(Figure5).Mostprobably
theworseningwaterquality,oilfieldwastes,brinewater,rainsflushing

agriculturalchemicalsintotheriver
-

heavyrainsoccurredonThanksgiving

Day
-

andcoldweatherweresufficienttocausenumerousmortalitiesinthe

badlypolluted
zonebetweenU.S.67andU.S.290(Figure4).

ThecontinuingdeathsbelowU.S.290andIndependenceCreekarenotas

easilyexplained.Conversationwitharancherwhoobservedthereactionsof

dyingfishprovidesreasonsforsuspectingchemicalpollution,Thefish

weredescribedastryingtogetoutoftheriverontothebank.Allspecies
offish-

manylargemouthbass,shad,gar,carp,rivercarpsucker,sunfish,

andchannelcatfish
-wereaffectedinareasofconsiderabledilutionbyfresh

springwater.Chlorideswere3,500ppmonHale'splaceDecember20,1968.

Chloridesfluctuatedaround6,000ppmupstreamofhisranchtoU.8.67on

December20,1968.

Discussion

PecosRiverProblems

ThebasicproblemsconcerningfisheriesonthePecosRiverareasfollows:

1)Lossofwatervolumebecauseofdammingandirrigation.Periodsof

drought
causesalinitytoincreasethroughoutthesystem,Thefishpopulation

inareaswherewatervolumeisreducedareexposedtolessquantityfluctuation;

however,anypollutanthasitseffectsintensifiedinthesmallervolumeof

water,andsalinitiesarehigher(Figure5).Thoseareaswhichareperiodically

flushedwithirrigationwatersupportbetterfishpopulationsthanotherareas

(Figures8and9).ThewaterretainedbyRedBluffReservoiristhermallyand

chemicallystratified.Lowerstrataaremoresalinethanupperstrata,Irri-

gationreleasestendtobefromupperstratabecauseofthenatureoftheflow

whenlargereleasesaremade.Slowerreleasesatmaintenanceflowtakesmore

salinewaterfromdeeperstrata.

2)Naturalsalinespringsflowinsomeareas,andsurfacerunofffrom

alkalinesoilandsaltdepositsaddtosalinityinthePecosRiverfollowing

rains.



Species

Alligator gar

Longnose gar

Gizzard shad

Mexican tetra

Blue sncker

Smallmouth buffalo

River carpsucker

Gray redhorse

Carp
Suckermouth minnow

Rio Grande shiner

Texas shiner

Blacktail shiner

Red shiner

Proserpine shiner

Sand shiner

Roundnose minnow

Bullhead minnow

Channel catfish

Blue catfish

Black bullhead

Flathead catfish

Southern rainwater killifish
Rio Grande killifish

Plains killifish

Pecos River pupfish
Mosquitofish
Tidewater silversides

White bass

Largemouth bass

Green sunfish

Bluegill

Longear sunfish

Freshwater drum

Rio Grande perch

1-16-Mile Dam

e-Imperial Diversion Dam

3-Blue Ranch

and Pump Hole Area

5-Near McCamey U.S. 67
6-Hale's Ranch U.S. 290

7-Independence Creek

8-Henry Mills - Pandale

9-High Bridge
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3) Brine water, crude oil, and byproducts of petroleum operations enter

the Pecos River in many areas, Recent legislation has abolished the use of

surface disposal pits for brine water and the pits are being leveled by bull-

dozing. Ruptured flow lines and worn-out stuffing boxes allow crude oil to

be spilled, and much is spilled directly into the river due to the proximity
of wells (Figure 10).

4) Pollution from agricultural areas. Residual defoliants, insecticides,
and other chemicals are washed into the stream by tail water from irrigation
and runoff from rains. Fertilizers, (chemical and organic) enter in the same

manner.

5) Pollution from livestock feeding operations. There is a pig pen just
west of Farm Road 1901 on the banks of the Pecos River. All resulting wastes

are washed into the river during rains,

6) Water quality changes are often drastic and sudden, Any rain suffi-

cient to produce runoff adds fresh water (non-saline) and changes the osmotic

balance of all organisms living in the river. The general quality of the

water in areas which are most highly saline depends on rains and irrigation
tail water to reduce salinity.

The area between U. S. Highway 67 and 290 is practically devoid of game
fish (Figures 8 and 9). One largemouth bass was found near Soma Crossing
during the float trip (Figures 4 and 7). All other game fish - alive or

dead -
were found above Farm Road 1776 or on or below Hale's Ranch.

Conclusions and Recommendations

Many years were necessary to develop the conditions present in the Pecos

River today. The conditions could and should be better than they are, It is

doubtful that the river will ever be non-saline but it is possible to improve
it immensely,

All oil field wastes and discharges should be kept out of the river. Salt

water of greater salinity than that in which native game fish have survived

for 2 years should be kept from the river. Largemouth bass stocked in Lake

Imperial lived for approximately 2 years in water with chlorides fluctuating
around 3,000 ppm. Factors other than chlorides are important but chlorides

are used as an index,

Careful attention to the type of insecticides and defoliants used on the

watershed would be advisable. Materials which rapidly detoxify should be used.

Hard insecticides - those of long residual effects - should be avoided when-

ever possible and all irrigation tail water should be retained and monitored

for contents before entering the river. All water possible should be returned

to the river, however.

Treated sewage water from adjacent towns such as Iraan could be instru-

mental in improving the water quality (Table 4). Dams on arroyos which would

detain runoff and gradually percolate fresh water into the stream could aid in

maintaining lower salinities and more stable water quality.
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All waters of Region I-D should be monitored for insecticide content

annually so that if a fish die-off occurred unexpectedly the presence of

additional (or any change in insecticide content) would be measurable. Current

news releases concerning DDT in the Great Lakes States indicate that this is

imperative. We are lucky here in West Texas that much of our land is ranch~

land and not so heavily saturated with hard insecticides as other areas,

All livestock feeding operations should retain runoff water and treat

it before allowing entry into the Pecos River. Flow from natural saline

springs and old unplugged brine wells should be diverted, plugged, or treated

to remove salts and returned to the river if possible.

Imperial Die-Off

Notice was received in mid-February that a fish die-off had occurred at

Lake Imperial "about 2 weeks Subsequent field examination on February
17 and 18 indicated that the kill occurred approximately in the middle of

December or just before Christmas. Netting indicated an imcomplete kill (Table
5 and Figure 11).

Numerous waterfowl, decay, wind, and wild animals had removed most of the

fish from the scene. Dead fish species observed were largemouth bass, white

bass, longnose gar, gizzard shad, river carpsucker, and carp. The concession-

aire stated that shad were the most abundant victims, but that many largemouth
bass and white bass died. He said he saw few carp and only one was located

by project personnel. No channel catfish were seen. Local residents said

that some 'very cold" weather occurred prior to the kill. No definite date

for the kill could be established.

Salinity, cold weather, oil field brine and chemicals, and possibly

agricultural chemicals are suspected causes. All could have contributed, The

source of the kill is unknown. Of these factors, evidence of oil field

pollutants such as pressurized gases, emulsified oil, and brine leaks from a

storage tank near the lake were observed in the field February 17 and 18, 1969.

Photographs are on file in Del Rio.

Table 5

Imperial Reservoir - February 17, 1969

Survey Results From a Standard Survey With 4 Standard Survey Gill Nets, One

Largemesh Gill Net, and 2 Drags With a 40-foot 1/4-inch Mesh Seine.

NETTING Per Cent Total Per Cent Avg. Avg. SEINING

Species No. No, Weight Weight Wet. ''K" No. Per Cent

Gizzard shad 46 61,33 15327 47] 37 0.33 2.3

River carpsucker 10 13.33 Fd 22.06 0.71 2.7

Carp 13 17.34 2,01 6.24 0.15 3.4

Red shiner 32 69.56

Tidewater silversides 14 30.44

White bass 6 8.00 7.84 24.33 1.31. 3.2

Totals 75 100.00 32.23 100.00 46 100.00
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AppendixA

ChecklistofSpeciesTakeninSurveysinthePecosRiver

COMMONNAMES

Alligatorgar

Longnosegar

Gizzardshad

Mexicantetra

Bluesucker

Smallmouthbuffalo

Rivercarpsucker

Grayredhorse

Carp
Suckermouthminnow

RioGrandeshiner

Texasshiner

Blacktailshiner

Redshiner

Proserpineshiner

Sandshiner

Roundnoseminnow

Plainsminnow

Bullheadminnow

Channelcatfish

Bluecatfish

Blackbullhead

Flatheadcatfish

Southernrainwaterkillifish

RioGrandekillifish

Plainskillifish

PecosRiverpupfish

Mosquitofish
Tidewatersilversides

Whitebass

Largemouthbass

Warmouth

Greensunfish

Bluegill

Longearsunfish

Freshwaterdrum

Reddrum

RioGrandeperch

Lepisosteusspatula
Lepisosteusosseus

Dorosomacepedianum
Astyanaxmexicanus
Cycleptuselongatus
Ictiobusbubalus

Carpiodescarpio

Moxostomacongestum

Cyprinuscarpio
Phenacobiusmirabilis
Notropisjemezanus
Notropisamabilis
Notropisvenustus

Notropislutrensis
Notropisproserpinus
Notropisstramineus
Diondaepiscopa

Hybognathusplacita
Pimephalesvigilax
Ictaluruspunctatus_
Ictalurusfurcatus_
Ictalurusmelas

Pylodictisolivaris

Funduluszebrinus

Funduluskansae_
Cyprinodonsp.

Gambusiasp.

Menidiaberyllina

Micropterussalmoides

Chaenobryttusgulosus
Lepomiscyanellus
Lepomismacrochirus

Lepomismegalotis

Sciaenopsocellata

Cichlasomacyanoguttatum




