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FOREWORD

Thisisthefirstofaseriesofsurveys
onlakesandstreamsinTexas.

Thesesurveys
are

beingconductedbytheDivisionofInlandFish-

eriesoftheTexasGameandFishCommissioninordertodetermine

thestatusofthestate·sfreshwaters.

Theseriesofsurveys
was

beguninJuly1951.Thetwo
surveysin-

cludedinthisreport
werefinancedbystatefunds.Morerecentsur-

veys
are

beingconductedundertheprovisionsoftheDingell-Johnson
FederalAidProgram.UndertheprovisionsofthisprogramtheFed-

eralGovernmentcontributes75percentoftheoverallcostofthe

project,andtheStateGameandFishCommissioncontributes25

percentofthetotalcost.

MARIONTOOLE

DivisionofInlandFisheries

·TexasGaMr&Fish
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THE INTERSECTION OF THE GUADALUPE

AND SAN ANTONIO RIVERS

The above photograph shows clearly the meandering character of the San Antonio and Guada-

lupe Rivers just prior to their mergence. The Guadalupe River continues on into San Antonio

Bay about eight miles to the east.
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TheheadspringsoftheNorthFork.About50yardsabovethissemi-circularareaasmalltrickle

ofwaterdisappearsintoacrevasseintheriverbedandreappearsasthestreampicturedabove.

·ThissectionoftheriverformstheapproximatesouthboundaryoftheKerrWildlifeArea,

whichtheTexasGameandFishDepartmentisusinginwildlifeexperimentation.

EastoftheBalconesFaultZone,nearNewBraunfels,theGuadalupeleavestheEdwardsPlateau

andenterstheBlacklandPrairie.Fromthispoint
tothecoasttheriverischaracteriezdbya

broadflatvalleyandmeanderingpatterns.



Section |

STREAM SURVEY OF THE

GUADALUPE RIVER

By
ROBERT A. KUEHNE

Aquatic Biologist

From July 5, 1951 to October 17, 1952 a survey of the fish popula-
tions of the Guadalupe River was conducted by the Inland Fisheries

Division of the ·Texas Game and Fish Commission. Seining and gill
net samples were taken throughout the length of the river as the

primary means of determining the kinds and relative numbers of

species present. The elimination of rough fish by the use of rotenone

was evaluated in several experimental areas. Supplementary studies of

water quality, pollution sources, general watershed conditions, and

other factors were conducted to determine their effect on fish life.

This report summarizes the findings of this survey and discusses

several management practices designed to improve fishing in the

Guadalupe watershed.

DESCRIPTION OF GUADALUPE RIVER AND BASIN

·The Guadatupe River rises in the Edwards Plateau west of Kerrville

at an clevation of almost 2000 feet and flows southeastward into San

Antonio Bay over 400 river miles away. The stream traverses five of

the natural subdivisions of the state and itself assumes several distinct

forms during its course.

In the Edwards Plateau the river is quite typical of the swift, shal-

low, and rocky streams of this hilly limestone region. Near its perma-
nent spring sources the stream is extra clear, swift, and shallow.

Various aquatic plants grow commonly in these upstream areas. Scat-

tered stands of cypress appear along the banks near the headwaters

and persist throughout the length of the stream. Sunfish, bass, catfish,

minnows, and darters comprise the bulk of the fish population.
Catches of fish are not large, partly due to the very limited water area

and partly to the difficulty of capture in extremely clear water. In

eastern Kerr County the river develops a slight murkiness, which per-
sists in the remainder of its course through the Hill Country. Pools

are longer, somewhat deeper, and less often separated by long reaches

of shallow riffles. Aquatic plants are rare below the clear water area.

Sunfish and bass occur in diminished numbers and shad, suckers, and

gar became the dominant fishes.

East of the Balcones Fault zone near New Braunfels the Guadalupe
leaves the Edwards Plateau and enters the Blackland Prairie. From

here to the coast the river is characterized by a broad, flat valley and

meandering pattern. The rocky bed and long, swift riffles disappear.

[9 }



FromthespringfedComalRivertheGuadalupereceivesalargeand

__Méarly
constantwatersupply,whichgivesthestreamthe

highestand
moststable·summertimeflowofanyTexasstream.

Only
minorareas

offlowingwater-remainwithintheBlacklandPrairieregion
since

powerdams
utilizing

1thisstable-waterresourcehaveconverted
theriverinto

aseriesoflong,channélfilledlakes.VheseareDunlap,
:McQueeney,andPlacid.·Theyarenarrow,deep,some-

whatmurky,andhaveheavybottom.depositsofmud.Trueaquatic
·=

plants
occuronlysporadicallybutcattailshaveinvadedmuchshore-

area..Ghatinelandflatheadcatfishandwhitecrappieare
inmoderatenumbersbutbassandsunfisharenotcommon.TheRio
Grandecichlidiisquitecommon

intheuppermost
ofthelakes,where

a
fairlyeventemperatureismaintainedbytheinfluenceoftheComal

·River.Shad,suckers,buffalo,·andgararesoabundant
astocreate

majorroughfishproblem.
goEast_ofSeguintheriverentersthesandyPostOakBeltnéar7

westernmost.boundary. ·Theappearanceofthe:streamchangeslittle.
·Thevalleyremains.broad,thewategpthe·pools.eeand

"separatedbyshort,
andFakeWoods :

anding
waterandseveralsmallerpowerdamlakes"add

theimpoundedportion.Likethosenear
Seguin

theselakesare
murky,

partially
silted,and-inyadedbycattailsin

manyparts.inthe:

open.river
islimitedto·catfish..andspottedThelakes

occasionalstringsofbass,redear
·sunfish,andbluegills

·eralsloughs,créek-mouths,andoxbowsandsomefishingforcatfish
Thedominantfishremain-gar,shad,suckers,and.buffalo.·Near
zalesthe

Guadalupe
receivesRiver,which

creasesthevolume
offlowin·

the:lower
butalsois·

YokGonzales·the.GuadalupeRiverfrontsagainst
theFay-\i.

ette
Prairie;anisolatedbeltofblackland,butthereisno

change
the

appearance
ofthestream

ie
eh

itemergesfromthePostOakbelt

wellontoprecoastal
he

wider
and



jority are restricted to standing pools during dry years. Strangely, the

few constantly running tributaries are in the semiarid Edwards Pla-

teau. They owe their existence to spr ings, which flow continuously
regardless of fluctuations in rainfall. These streams in particular and

all tributaries in general resemble the river headwaters in having fair

populations of sunfish and bass and low numbers of the rough species
constituting such a problem in most of the main stream.

Fish

Seining results

·The most frequently used method of fish collecting was by seining.

Fifty-two seining collections were made at varying intervals during
the survey. Because of the ease of seining in the headwater areas,

stations were inadvertently placed closer together than was later found

practical in downstream areas. ·Thus, there is more seining data avail-

able for upstream portions of the river. Thirty foot regular and bag
seines were used in accessible pools and ten, six, and four foot com-

mon sense minnow seines were employed in riffles and closely confined

areas. All seining stations were made during daylight hours.

species of fish were collected at one time or another by this method.

In the lower portion of the river seining operations became increas-

ingly difficult because of the greater depth and flow of the stream.

Results generally showed a less complete picture than headwater col-

lections. Shallow water inhabitants were usually caught but those

species preferring deeper water were often missed. More frequent gill

netting was
necessary

to help obtain more exact knowledge of fish

populations in the lower Guadalupe.
Seining work was valuable in revealing the abundance of game fish

in the upper reaches of the river and the decreasing frequency of their

occurrence downstream. The range of distribution of many species
was clearly defined by study of seiming data. Habitat and

requirements of some fish could be ascertained by noting the area and

water conditions at the time of capture. The relative numbers of

rough fish could not be well determined by their frequency in seining
hauls as they were never caught with consistency. However, it was

soon found that large numbers of game fish indicated low numbers of

rough fish, while few game fish indicated the presence of large con-

centrations of rough fish.

Gill netting results

During the survey forty-six individual gill net sets were made in

various parts of the watershed as a means of determining fish popula-
tions, especially in relatively open water. ·Twenty-two species of fish

were collected by this method, although many of these were also taken

by seining. One hundred foot nylon and linen nets of one and a half,

two, four, and experimental mesh sizes were used. All sets were made

in the evening and run the next morning. Numbers, lengths, and

weights of the various species collected were recorded for determining
the relative abundance of game and rough fish.

{11}



ThejunctionoftheNorthandSouth

Forkstoformthemainriver.The

hugedepositsofgravelhavenotyet
killedthelargecypressbutsmalltrees

havebeensweptaway.TheSouth

Forkentersfromtheleftinaseriesof

riffles.

TwolowwaterdamsatthePresby-
terianEncampmentfarupthe

Forkfurnishabeautifulfishingand

recreationalarea.Elevationoftheriv-

erisjustunder2000·.Elevationofthe

hillisabout2250·.Notethescattered

areaswherebrushhasbeenburnedor

cleared.Thelongridgeintheright
backgrourdistheEdwardsFormation

fromwhichtheheadspringsrise.

Anextensiveareaofflatbedrockrif-

flesontheNorthFork.Spotssuchas

thiscouldbeimprovedbyconstruc-

tionoflowwaterdamstocreatenew

habitatforgamefish.

Norep, Fory

TheNorthForkcutssharplyagainst
a

150·cliff.Fishermenfrequenting
iS spotduringthedavtimeexperience



Johnson Creek above its springs stands in isolated pools in dry seasons.

Notice the extensive flood gravels that have been left in the creek.

\

\
This striking example of /
stream pollution is just one

mile west of Kerrville. Water

\ used in washing sand and

gravyel is run directly into the

stream. Seining in the pool Johnson Creek with the the Hills State Fish Hatchery in the
·ow revealed no bass, very few distance. The low water dam has almost been filled in by gravel and

or minnows, but plen- boulders. A strip of land about 300 yards wide is virtually devoid of
suckers. vegetation due to Hood action,

\
/

\
/\ A partially silted pool on the lower end of Johnson Creek. Shore line

\
/ vegetation shows remarkable recovery from flood effects, but a long

\ / exposed gravel bar lies at the head of the pool. Flood crests of 20· to

\
30· are known in this area on some occasions.

Kerrville



Gillnetstendtocatchmore
roughfishthangamefishbecauseof

thegreateractivityofmostroughspecies.Thistendencyexplainswhy

roughfishweredominanteveninthesetsmadeintheclearhead-

waterportionoftheriver.However,theseroughfishwere
usually

shadandsuckersandwere
accompaniedbyfairnumbersofcatfish,

sunfish,andcrappie.Garbecamean
increasinglylargepartofthe

populationbelowKerrvilleandexceptforcatfishthepercentageof

gamespeciesbecamemuchreduced.Thischangeoccurredrather

quicklyandthenewratioremainedfairlyconsistentfromthatpoint
downstream.

Attheendofeachquarterduringthesurvey
aratiooftherough

andgamefishcollectedinthatperiodoftimewasmade.Theaverage

ofallthesepercentagesis89.6%infavoroftheroughfish.Although
thisfiguresoundsextremelyhigh,itisonlyslightly

morethanthe

actualratiosdisclosedintherotenoneexperiment
nearNewBraun-

fels.Theresultsofgillnettingintheriverstronglysupportedby
actualevidenceshowthatan

extremelylargeroughfishpopulation
existsgenerallyexceptintheclearheadwaters.

Distributionofspecies
·Table|showsthefrequencywithwhichthe66speciesrecordedby

thesurvey
werecollected.Thenumbersare

arranged
soastobegin

withheadwatercollectionsandrundownstream.Thetableincludes

recordsofspecimenstakenbyseiningandgillnetting.Many
stationslyingclosetogetherhavebeencombined.Itisinterestingto

notethemorerecordsofminnows,darters,bass,andsunfish

inthefirst32collectionsthanintheremainder.Unfortunately,the

chartdoesnotrevealthefactthatsome
entrys

arebasedononeor

two
specimensandthatothersrepresentmanyindividuals.Forin-

stance,someheadwaterrecordsoflargemouthblackbassarebased

ondozensofindividualswhileotherentriesforthisfisharebasedon

veryfewspecimens.
Itcanbeseenthatsome

species
areofverywideandgeneraldistri-

butionintheGuadalupebasin.Mostnotableofthesearetheredhorse

shiner,mosquitofish,longearsunfish,andbluegill.Althoughnot

oftentakeninseiningcollectionsthelongnosegarandgizzardshad

shouldbeincludedamongthespeciesofwideoccurrence.

EXPERIMENTALROTENONE[TREATMENT

InSeptemberandOctoberof1951a20milestretchoftheGuada-

lupeRiveraboveNewBraunfelswastreatedwithrotenoneinan

experimentalattempt
tocontrolroughfishandrestoregoodfishing

throughrestocking.Althoughthefinaloutcomeoftheworkinterms

offishing
successwillnotbefullyknownfora

year
ortwo,many

interestingandhelpfulthings
werediscoveredduringtheexperiment.

SeveralresidentsinandaroundNewBraunfelsbecameinterested

intestingthepossibilitiesofrotenonecontrolofroughfish,which

theyknewhadbecomecommonintheriverinrecentyears.·They
were

organizedbyGameWardenBillSumbling.WardenSumbling

{14}



The amount of flow of the Guadalupe increases after it receives the flow of the 5an Marcos

River just southwest of Gonzales. ·This picture was taken at the bridge just south of Gonzales

on U.S. Hwy. 188 after the Guadalupe has received the San Marcos River, and just before the

river enters the Fayette Prairie.

Low banks are characteristic of the Guadalupe after it receives the San Antonio River near

San Antonio Bay. Closer to the bay the trees disappear and the river enters the bay in a large
open marsh,



alsoassistedintheoperationwhichbeganwitha
singlepool

onthe

DeanWordRanch.Thesmallnumberofbass,sunfish,andcatfish

recoveredandthepreponderanceoflongnosegar,shad,suckers,and

buffalowas
convincingevidencethattotalpoisoninginthisportionof

therivercoulddolittleharmandwouldeventuallyresultinimproved
conditions.Lowwaterconditionsfavoredthecontrolledapplication
ofthechemicalandtheunusually

warm
temperaturesincreasedits

effectiveness.TheentireareabetweenSattlerandNewBraunfelswas

treatedtoinsurea
sufficientlylargetestarea.Publiccooperation

was

exceptionallygoodandveryfewediblefishwerewasted.

Resultsofapplicationconsistentlyshowedthatroughfishcomprised
over80%ofthetotalnumbersoffishotherthanminnows,darters,and

othersmall
fish.

Inallpoolsthelongnosegar
wasdominant,usually

makingup60%to70%ofthepopulation.Gizzardshad,Texasgray

redhorseandsmallmouthbuffalousuallycomposed10%
to

20%,channelandflatheadcatfishabout10%,andlargemouthblack

bass,Texasspottedbass,sunfish,andcrappiealwaysunder10%of

thepopulation.
GillnetcollectionsintheGuadalupebelowKerrvillehadindicated

thata
largeroughfishpopulation

was
presentbuttheexperimental

rotenonetreatmentgaveconcrete,visibleevidenceofthefactand

convincedthosepeoplepresentoftheseriousnessofthecondition.

Theexperimentalsoshowedthepracticalityofusingrotenoneasa

correctivemeasureundercertainwaterconditions.Atpresentrotenone

mustbeconsideredthemosteffectivemanagementaidthatcanbe

employedinroughfishcontrol,

Itwas
graphicallyillustratedthatlowgamefishpopulationscould

notbeblamedon
overfishing.Severalpoolsthatwere

casilyaccessible

tofishermenandfishedbymanyvisitorsimtheareashowedno

markedpopulationdifferencesfromthemostinaccessiblepooltreated.

Theso-called·fishinghotspots·
werenotencounteredexceptforthe

presenceofseveralpoolscontaining
alittlebetterthanaverage

num-

bersofcatfish.Thestream
displayed

a
remarkably

consistentpattern
intherelativeabundanceofvariousspecies.Theconceptofthead-

justmentofpopulationstothegeneralcapabilitiesofthehabitatwas

wellillustrated.Theexperimentpointed
totheprocedurenecessary

tosuccessfulfuturemanagement:theeliminationofroughfishfol-

lowedbyrestocking
toartificiallyswingthebalanceinfavorofgame

fish,andtheencouragementandpromotionofproperlandmanage-

menttechniques
onthewatershedto

help
restorethehabitatcondi-

tionsfavoringthemaintenanceofgamefishpopulations.

·Theupstreamappearanceofmurkywaterandsiltedpools
corre-

spondswiththe
appearance

ofroughfishasa
majorproblem.Inthe

upperGuadalupe
basinitisusuallypossible

to
predictthestatusof

thefishratiosina
given

areabeforeseining
or

nettingbystudying
theclarityofthewaterandbottomconditions.Siltationistheonly
factorfoundto

rigidlycontrolthesuitabilityofhabitatformost

{16}



Key to Collection Stations Listed in Table 1.

·Table

collec- Survey
tion collection Location

no. number

1. GS 6 Johnson Creek at Mountain Home, Kerr Co.

2. GS 13 Fessenden Spring of Johnson Greek, Kerr Go.

3. Fessenden Spring Creek at State Fish Hatchery, Kerr Co.

4. GN 7,8 Johnson Creek at Roaring Rock Camp, Kerr Co.

5. GS 4, GN 1 Johnson Greek, 4 mi. above mouth, Kerr Co.

6. GS3andGN 9,10 Johnson Creek, 2 mi. above mouth, Kerr Co.

7. GS2 Johnson Creek, 1 mi. above mouth, Kerr Co.

GS7 Springs, head N. Fork Guadalupe River, Kerr Co.

9, GS 10 N. Fork Guadalupe B., 1.5 mi. below springs, Kerr Co.

10. GS 15 N. Fork Guadalupe R., 6.5 mi. above Hunt, Kerr Co.

11.. GN 17, 18 N. Fork Guadalupe B., 2 mi. above Hunt, Kerr Co.

12. GS 24 S. Fork Guadalupe R. at Lynx Haven Camp, Kerr Co.

13. GSs S. Fork Guadalupe R., 7.6 mi, above Hunt, Kerr Co

14. GS9 S. Fork Guadalupe RK. 6.2 mi. above Hunt, Kerr Co.

15. GS 14 S. Fork Guadalupe R., 4.5 mi. above Hunt, Kerr Co.

16. GS 16 Junction N. and 8. Forks Guadalupe R. at Hunt, Kerr Co

17. GS 12 and GN 6 Guadalupe R., 1 mi. above junction Johnson Creek, Kerr Co.

18. and GN 2, 3, 4, 5 Johnson Creek at mouth to 100 yds. above, Kerr Co.

19. Guadalupe R., 4 mi, E. Ingram, Goat Creek Road, Kerr Co.

20. GS 18 Guadalupe R., 1 mi. W. Kerrville, Kerr Co.

Pei Guadalupe R. at Kerrville State Park Road, Kerr Co.

22. GS 22 Guadalupe R. at Center Point, Kerr Co.

23. GN 13, 14, 15, 16 Guadalupe 200 yds. above junction Cypress Creek, Kendall Co.

24. GS 20 Guadalupe R. at U. S. 87 Bridge, Kendall Co

25, and GN 11,12 Guadalupe R., Klemstein·s Place, 4 mi, E. Comfort, Kendall Co.

26. GS 25 Spring Creek, 1 mi. above entrance to Guadalupe R., Kendall Co.

27: Guadalupe R. at Mill Crossing, Comal Co.

28. GS 28 Guadalupe R.. E. edge T. C. McClure Ranch, Comal Co.

29, Bear Creek, below Bear Creek Road Crossing, Comal Co.

30. RO 23 Guadalupe River, 1 mi, below Gruene, Comal Co.

31.. GS 30, 32 Comal River at head springs, Comal Co,

$2. GS 29,31 Comal below swimming pool and at San Antonio St., New Braunfels

53. GS 46 and GN 19,20 Lake Dunlap, Guadalupe River, Guadalupe Co.

34.. GN 21 Lake Guadalupe River, Guadalupe Co.

35, GN 22; 23 Lake Placid, Guadalupe River, Guadalupe Co.

36. GS 47 Guadalupe B., mi, E. Tex. Hewy. 123 near Seguin, Guadalupe Co.

a7. GS 36 Guadalupe below Hgwy. 80 Bridge, So. Belmont, Gonzales Co.

38. RO Gand GN 26, 27 Lake Belmont, Guadalupe River. Gonzales Co.

39. GS 38 Guadalupe R. below power dam, Oak Forest, Gonzales Co.

40. GN 24,25,28,29.00,41 Lake Wood, Guadalupe River, Gonzales Co

41. GN 34, 35 Backwaters Gonzales Power Dam, Guadalupe B., Gonzales Co.

42. GS 34 Guadalupe R., 44 Hewy. 183 Bridge. Gonzales Co.

43. GS 37 and GN 32,33 Guadalupe R. at Abercrombe Ranch, Gonzales Co.

44. GS 85 Peach Creek at Tex. Ugwy. 200 Bridge, Gonzales Co.

45. GS 33 Guadalupe River at Dryer·s Farm, Gonzales Co.

46, GS 39 Guadalupe B., 144 mi. So. U.S. Hewy. 183 Bridge, Hochheim, DeWitt

GS 41 Foarth riffle above Cuero Lake, Guadalupe R., DeWitt Co.

48. GN 36 Guadalupe K., 44 mi. from head Cuero Lake, DeWitt Co.

49. Sandies Creck at Tex. Farm Road 766, DeWitt Co.

50. RO 10 Farm Pond, acres, Blackwell Ranch, DeWilt Co.

51. RO 11 Pilgrim Lake, 6 acres, DuBois Ranch, N. of Westhoff. Gonzales Co.

52. GS 44 Guadalupe River at U. S$. Hewy. 183 Bridge, So. Cuero, DeWitt Co.

53, GS 42 and GN 37,38 Guadalupe River at DeLeon, DeWitt Co.

54, GS 45 Guadalupe B., 14 mi. So, of bridge, 2 mi, W. Nursery, Victoria Co.

55, GS 51 and GN 39,40 Guadalupe River, Vietoria City Park, Victoria Co.

56. GS 50 Guadalupe River below DuPont Plant, Victoria Co.

57. GS 43 Coleta Creek at U.S. Bridge 59, 10 mi. S.W. Victoria

58. GN 41, 42 Old River Channel, Guadalupe River, W. Bloomington, Victoria Co.

59. GS 49 Green Lake near Green Lake, Tex., Calhoun Co.

60, Black's Bayou, 44 mi. above Tex. Hgwy. 35, Calhoun Co.

G1. Guadalupe River, Tivoli Road, Calhoun Co.

62. San Antonio Bay, opposite mouth Guadalupe R., Long Mott, Calhoun Co.

{17}
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species.Clearwateristhepreferenceofmostgamefishandtheabso-

luterequirementofsome.

WaterANALYSIS

Wateranalysisdataweretakenat22stationsduringthesurvey.

Temperature,turbidity,andsalinity
weretheonlywaterproperties

testedforthatwerefoundtocorrelateatallwithfishdistribution.

Dissolvedoxygen
countsoftenvariedsharplybetweentwostations

fromwhichidenticalorsimilarfishcollectionsweretaken,andthe

samesituationwastrueforcarbondioxideandtotalalkalinity.Only

inthebroadestsensewasfishdistributionintheriveraffectedbythe

chemicalproperties
ofthewater.

Temperatureappears
tobetheprimaryifnotthesolefactorin

controllingthedistributionoftheroundnoseminnow,Gambustasp.,

sailfinmolly,fountaindarter,Northernrockbass,andtheRioGrande

perch.Thesefisharecommononlyinornear
springareas,wherea

nearconstanttemperature
ismaintained.Therockbassisunableto

toleratethewarmersummertemperatures,
whilethesailfinmollyand

theRioGrandeperch
areadverselyaffectedbywintertemperatures.

Theroundnoseminnow,Gambusiasp.,andthefountaindarterare

formshighlyspecializedforlifeinspringhabitats.

Localizedfishkillsdooccurduetothelackofdissolvedoxygen

butroutinewateranalysis
cannotrevealthefactthatanareahas

undergone
orwillundergosuchakill.Undernormalstreamcondi-

tionsitissafetosaythattheGuadalupeRiverhasasufficientoxygen

supply
forthespecies

now
present.Summertimetemperaturesprevent

highoxygen
countsnecessaryformostnorthernspecies,notablytrout,

andintroductionsoftheseandsimilarfishhavefailedinthepastand

probablywillcontinuetofail.Only
oneortwosmallareasaround

springsintheKerrCountyregionmightsupport
adulttroutbutthe

fishcanbenothing
morethanan

expensivenovelty.

Freecarbondioxidevariesfrom30partspermillionatthemain

springsoftheNorthForktonothingincollectionsmadeinwarm,

movingwater.Thepresence
andamountofcarbondioxideproved

tovarygreatlywithinshortdistanceswithoutaffectingthefishpop-

ulation.

Inonecasethehydrogenionconcentration,pH,proved
tobe

neutralbutinallothersamples
theGuadalupe

Riverwaterswere

consistentlybasicinreaction.ThelackofacidwatersintheGuada-

lupebasinmayrestrictsomespeciesoffishcommoninEast·Texas

fromlivinginthewatershed.

·Thetotalalkalinityofthestreamissomewhatgreater
inthelower

reachesthanintheheadwaterareasbutisconsistently
over100parts

permillionandcontainssufficientcalciumcarbonatetostimulate

highproduction
ofcrustaceaandaquatic

insects,
whichfurnish

the

basicfoodsupply
formostyounggamefishpopulations.Highpro-

{18}



Large numbers of game fish were taken at this low water bridge on the South Fork. The main

channel of the South Fork has been relatively undisturbed by floods in contrast to most of

the river.

The Guadalupe River at the U. S. 87 bridge near Comfort. Above these riffles are a series of
long pools. ·These pools contain virtually no game fish other than catfish. This condition is

typical of the river below Kerr County.

{19}



ductionofaquaticinsectsandsmallercrustaceaisstillfoundinthe

extremeheadwaterareasandafewlocalizedspots
onthelowerriver,

wherenormalturbidityisnottoohigh.Thehighcarbonatecontent

oftheriverisduetothefactthatmostofthewatershediscomposed
oflimestone,shales,andmarlsfromwhichcalciumcarbonateis

leachedbybothmeteoricandgroundwaters.

NormalchloridecountsfortheupperGuadalupeprobably
never

exceed30partspermillionandaveragebetween10and20partsper

million.However,withtheentranceoftheSanMarcosRiverthe

Guadalupereceivestheeffectsofsaltwaterpollution
fromtheLuling

andneighboringoilfields.Atlowwaterstagesthechloridecountof

theGuadalupe
attheGonzaleswaterworksisusuallyabout250parts

permillionandcountsofover1000partspermillionhavebeen

recordedseveraltimes.hesmallamountofdilutionbelowthis

point
causesthesefigurestoholdfairlyclosefortheentirestream

belowtheentranceoftheSanMarcos.

Atnormalstreamflowturbidity
canhardlybemeasuredinthe

clearheadwatersoftheGuadalupe,exceptfora
slightmurkinesson

thelowerportionofJohnsonCreek.Thestreamisoftenturbidat

Kerrville,wherea
gravelwashingplantemptiesitswastewaterdi-

rectlyintotheriver.IntherestoftheEdwardsPlateauthestream

hasa
slightmurkinessbutthebottomisvisibleinatleasttwofeetof

waterexceptafterrains.ThelargerlakesofthelowerGuadalupe
act

assedimenttrapsandkeepmurkinessdownconsiderably.BelowGon-

zalestheriverisalwaysmurkyandthemuddywatercausedbyfloods

clearsverygradually.
Table2showstheresultsofthe22wateranalysisstationsmade

duringthesurvey.

POLLUTION

Siltatton

Siltationisthemainformofpollution
intheGuadalupebasin.

Eachnewfloodscoursthestreambedanddeposits
a

layerofsiltover

thebottom.IntheHillCountryshorelinevegetationisstrippedaway

asanadditionalbadeffect.Allevidenceindicatesthatthesefloodsare

farmoredestructivethanhigh
waterthatoccurredbefore1900and

thattheycouldbereducedinseveritythroughproperlandmanage-

mentpractices.
InformationgatheredbythelateHenryHahnindicatesthatthe

largestriseknownontheGuadalupeRiverinKerrCountybefore

1900wasaboutsixfeet.AresidentnearNewBraunfelsstatedthata

logjammedagainst
acliffaboutfivefeetabovenormalriver

hadbeenwashedoutbythefirstmajorfloodaftertheturnofthe

century.Floodcrestsoffrom20)to30feethavebeen
recorded

several

timesintheupperGuadalupe
inrecentyears.Manytimes

asmuch

damage
canbedoneby

a20footriseas
by

asixfootriseandseveral

timesasmuchwaterislosttotheGulf.
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Table 2. Results of Water Analysis Stations on Guadalupe River and Tributaries.

Air Water Total Chlo-

Station temp. temp. Os CO: alk. rides Turb.

number Date O° F. pH ppm. ppm. ppm. ppm. ppm.

7-21-51 92 69 4.5 22 185 ice

GW 2 7- 9-51 95 &4 8.4 6.6 if) 17% rie

GW 3 7-10-51 94 70 6.1 30, 196

7-18-51 ae 91 §.4 0 190) tat

GW 5 9-13-51 71 73 8.4 5.4 10 239

GW 6 9-13-51 74 76 8.4 6.6 0 169 siete

GW7 9-18-51 86 76 Tat 5.4 190 13.1

GW 8 7-25-51 &7 &2 4.2 5 108

GW 9 6-51 84 81 4.1 5 wie

10-10-51 78 67 8.6 5.8 0 192.

GW 11 10-10-51 78 67 8.3 5.4 1 201

GW 12 1-10-52 46 49 8.2 10 205

GW 13 To 74 7.0 3.6 18 2a5 Unie

GW 14 9-26-52 8&6 82 g 236 21.3 100

GW 15 9-26-52, 87 77 8.5 6.5 5 230 92.1 100

GW 16 9-26-52 85 79 8:2 6.5 215 49.6 100

GW 17 9-26-52 80 79 8.2 4.0 fi 217 53.0 130

GW 18 85 80 8.2 4.0 3 215 81.0 340

GW 19 10-16-52 8 71 8.6 225 106.4

GW 20 9-25-52, 85 80 8.1 3.6 4 217 71.0

GW 21 , 10- 8-52 63 74 &.7 ts 225 70.9

10-15-52 65 7A 8.8 249 88.6

Key to Location of Stations Listed in Table 2.

GW 1. Fessenden Spring, near Johnson Creek, Kerr Co.
Fessenden Spring Creek at State Fish Hatchery, Kerr Co.
Main Springs, North Fork Guadalupe River, Kerr Co.
North Fork Guadalupe River, 1.5 mi. below main springs, Kerr Co.
South Fork Guadalupe River, 7.6 mi. above Hunt, Kerr Co.
South Fork Guadalupe River, 6.2 mi. above Hunt, Kerr Co.
Junction of N. and §. Forks, Guadalupe River at Hunt, Kerr Co.

Guadalupe River, 1 mi. above junction of Johnson Creek, Kerr Co.
Johnson Creek, 0.1 mi. above junction with Guadalupe River, Kerr Co.

Guadalupe River, 2 mi. west of Kerrville, Kerr Co.
Guadalupe River, 1 mi. west of Kerrville, Kerr Co.

Guadalupe River, U. S. 81 bridge, at Comfort, Kendall Co.

Comal River at main springs in New Braunfels, Comal Co.

Guadalupe River at U. 8. 90 bridge near Seguin, Guadalupe Co.
San Mareos River, 2. mi. above junction with Guadalupe River, Gonzales Co.

Guadalupe River at U. 185 bridge near Gonzales, Gonzales Co.

Guadalupe River at U. S. 183 bridge near Cuero, De Witt Co.

Guadalupe River at Victoria City Park, Vietoria Co.

Guadalupe River at Victoria City Park, Victoria Co.

Guadalupe River at Du Pont plant, Victoria Co.

Black·s Bayou, 0.3 mi. above Texas 35 bridge, Calhoun Co.

Guadalupe River at Texas 85 bridge, Calhoun Co.
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The Guadalupereceives many minor tributaries on its course to San Antonio Bay. Shown here

is one of these minor tributaries, Coletto Creek. in the summer of 1954, when it was reduced

to standing pools along its route. Heavy rains in the fall would again fill the banks of the

creek to capacity.

The summertime flow of the river seems to have decreased markedly
in recent years and many springs formerly considered permanent have

become intermittant. The large spring at Landa Park, normally the

second largest in the state, went dry in the summer of 1952. Rainfall

has not been held on the watershed but has run off the land carrying

topsoil with it and choking the river with silt.

The failure to maintain good cover on grazing areas and the im-

proper management of much of the farming land of the watershed is

directly responsible for the high degree of runoff and resulting floods.

Silt deposits and murky water decrease the crustacea and aquatic in-

sect populations on which young game fish are dependent and as a

result the game fish are reduced in number. The extension of silt

deposits over the bottoms of pools increases the feeding area of the

sucker type, bottom feeders, which multiply because of the added

habitat. Thus an entirely new ratio between rough and game fish

can be effected and indeed has been in most of the Guadalupe River.

Industrial and municipal pollution
·The various forms of industrial and municipal pollution, although

important causes of trouble on many streams, hold a status of second-
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aryimportance
ontheGuadalupeRiver.Asmentionedunderthe

topicofsalinity,thesaltwaterandsludgepollutionfromtheLuling
OilFieldistheprimary

sourceofindustrialpollutioninthewater-

shedandenterstheGuadalupeviatheSanMarcosRiver.Several

injectionwellshavebeendrilledbythemajorproducersbutsome

operatorsstillholdthebrineinpits
tobeemptiedat

highstagesof

theriver.Whenthesepitsbreakoroverflowatlowwaterstagesthe

chloridecountoftheSanMarcosjumpstodangerouslevels.Perhaps
ofmoredamagethanthebrineistheoccasional

escapeofheavyoil
fromslushpits.Thecombinationofsaltwaterandsludgehasnearly
sterilizedthelowerSanMarcosatleastonce.TheGuadalupequickly
dillutestheeffectsofpollutionfromtheSanMarcosbutsomebad

resultsmustbefeltsincecattleoftenrefusetodrinkriverwater[or

severalmilesbelowthemouthoftheSanMarcos.

MinorpollutionfromacedarcuttingmillnearNewBraunfels,the
VeteransHospitalat

Legion,andthecottonmillatNewBraunfels
havebeenreportedinrecentyearsandthecausesremedied.Nomajor
citiesliedirectly

ontheGuadalupewatershedandsewagedisposal
facilitiesofthesmallertownsare

adequateaccordingtotheState

HealthDepartment.TheDuPontplantatBloomingtondischarges
itswastesintosolarevaporationlakesandhascausedno

pollution totheriverasfarasisknown.

Thepracticeofsandandgravelcompaniesto
dischargetheirwash

water
directlyintotherivermustbeconsideredindustrialpollution.

TheA.SwartzCo.ofKerrvillekeeps
twoorthreemilesofriver

murkyatmosttimesandtheresultisthatthissectionisinferior
habitatforthegamespeciesthatshouldbepresent.Gravelwashes

nearVictoriatendto
pollutetheriversimilarlybutnormalmurkiness

ofthewater
keepstheresultsfrombeing

so
striking

asattheKerrville

plant.

IRRIGATION

Irrigation
ontheupperGuadalupehasattimesreducedstream

flowtoa
dangerouspoint.Wateruserson

JohnsonCreekandthe

NorthForkaswellastheMostynursery,southeastofKerrville,draw

heavily
ontheriverduringitslowsummer

stage.Thegrantingof

urigationrightstoany
newusersontheupperGuadalupemight

resultinthecessationofflowasshownbythedrasticallylowstage
inthesummerof1951.Wisewateruseandpreventionofanywaste

shouldpreventthestreamfromdrying.
RiceirrigationdemandsonthelowerGuadalupe

are
verysmall

andconsiderableexpansionofricefarmingwouldbenecessaryto

cause
anydangertothestream.

VEGETATIONCONTROL

Theoverabundanceofaquaticvegetationduringthesummer

monthsinpondsandtanksofthewatershedisacommoncauseof
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worry to many landowners. Chemical control of these plants by the

use of copper sulfate, sodium arsenite, and other herbicides is known

but the concentration must be carefully watched or a fish kill may

result. Pond vegetation, most often Chara, muskgrass, will not grow

in deep water and the best way to assure open water is to construct

the pond with some deep water or dredge out such an area. Raking
the plants away from a few shoreline spots will assure some open

water fishing from the banks. Some person trained in lake manage-

ment work should be hired to do chemical treatment, if such is de-

sired by the landowner.

In the larger pools of water for several miles west of Kerrville the

Guadalupe has been invaded by Nuphar advena, a species of water

lotus or spatterdock. This is a peculiar situation since the plant is

most typical of sluggish, muddy, coastal streams. As recent floods have

receded they have covered the rocky beds of these large pools with

heavy layers of mud thus allowing the spread of this obnoxious plant.
The choking of the pools and the spread of the tuberous root system

have aided in further building up of the silt deposits. Large floods

may strip away the leaves and stems and offer temporary relief but

also bring in more silt through which the tuberous roots send new

shoots. This plant can be controlled by chemical means. Where dense

stands of the plant occur, 2,4-D or 2,4,5-T can be sprayed to obtain a

fair kill but much of the chemical in the water is dangerous to fish,

especially in shallow backwater areas, where high concentrations may

be built up.

The safest way to control Nuphar is by cutting the leaves of the

plant just below the water surface. A weed cutting device has been

placed in one pool and does a good job of controlling the plant. Sev-

eral landowners have cleared pools by manual cutting from a boat

and the plant requires only minor attention each year. If the present

high seeding capacity is decreased by cutting, the plant will respond
more easily to control.

Cattails can be controlled by cutting or spraying with 2,4-D or

2.4.5-T but excess chemicals on the water surface should be avoided.

In many areas, that have excess vegetation, turtles are unusually
common. Although they are not known to eat much besides vegeta-
tion and refusc, many people wish to get rid of them. They can be

effectively reduced in numbers by using turtle traps. Information

concerning the construction and use of turtle traps may be obtained

from the Game Department.

Species DISTRIBUTION AND ABUNDANCE

Sixty-six species of fish were collected during the survey. Most of

these represent true fresh water forms though some are more typical
of brackish or salt water. It is highly probable that several species

present somewhere in the watershed were missed but it is felt that
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themoreabundantspecies
are

representedinthesurveycollections.

Somepreservedspecimenscollectedduringthesurvey
are

deposited
attheGameandFishLaboratoryinSanMarcos.Many

are
deposited

attheUniversityof·TexasVertebrateMuseumandothersare
being

senttotheU.S.NationalMuseum,SmithsonianInstitution.

Inthefollowinglistthespecieshavebeenarrangedbyfamiliesand

ashortdiscussionaccompanieseachentry.

FamilyLepisosteidae

Gars

Lepisosteusspatula:alligatorgar.Thisspeciesisthelargestofthe
:

gars.Itwascollectedasfarupstream
asGonzalesbutismoreabundant

nearerthecoast.Alligatorgarswere

collectedbothinthemainstreamand

lowerbayous.

Lepisosteusproductus:spottedgar.Thespottedgarisprimarily
an

inhabitantofshallowsandbackwatersfromGonzalesCounty
downstream,althoughitissometimesfoundintheopenriver.

Itisthesmallestofthegarsinthebasin,seldomgettinglarger
thanthreeorfourpounds.

Lepisosteusosseus:
long-nosegar.Thelong-noseisthemostabundant

ofthegarsintheGuadalupeandhasthewidestrange,being
common

everywhereexceptinthespringheadwaters.Allofthe

garstoavoidveryclearwaterandbecomemorecommonas

murkinessdevelops.Thelong-nosegarisan
openwaterfishin

thatitismostcommoninlargepoolsoftheriveraswellasthe

largerlakesandabsentinallbutthemajortributaries.Thisfish

wasfoundto
compriseabout60%to70%ofthepopulationof

largerfishintherivernearNewBraunfelsandthispercentage
isprobably

areasonableoneformostoftheriverbelowKerr

County.Thelong-noseactsas
predator

onthegreatnumbersof

smallroughfishsuchasshad,buffalo,andsuckersaswellas

minnowsandoccasionallysunfishorbass.Manygarindicatea

highroughfishpopulation.

FamilyElopidae

·Tarpon

Tarponatlanticus:tarpon,Onetarpon
wasnettedinfreshwater

nearSanAntonioBay.Tarpon
are

knowntorunintofreshwaters,espe-

ciallyinthespringbutcannotbecon-

sideredtobeofmuchimportanceto

thepermanentinhabitantsoffresh

water.
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Family Clupeidae

Shad

Dorosoma petenensis: thread-fin shad. This species, which closely
resembles the gizzard shad, is quite common in the river and

larger tributaries on the Coastal Prairie. It is often found along
with the gizzard shad in pools and backwaters. Three to six inches

is the average size range of the species.
Dorosoma cepedianum: gizzard shad. ·The gizzard shad is found com-

monly, except in the extreme head-

waters and small tributaries. It is a

very prolific fish and its smaller mem-

bers furnish a supply of food to gars,

catfish, and bass. Although not par-

ticularly undesirable in themselves,

shad usually indicate the presence of

other less desirable fish. Specimens up to 15 inches in length were

taken during the survey.

Family Engraulidae

Anchovies

Anchoa mitchilli: bay anchovy. The bay anchovy was taken only
in brackish water areas near the mouth of the river and appar-

ently does not enter fresh water.

Family Catostomidae

Suckers and Buffalo fishes

Ictiobus bubalus: buffalo. This fish is common from

the Edwards Plateau region to the mouth of the river and is most

abundant in large pools and lakes. Buffalo have been taken com-

mercially from several lakes on the river but not in sufficient

numbers to severely reduce their numbers. They can be caught
on dough balls, worms, and cut bait but few people fish for them.

The buffalo is a bottom feeder that stirs the mud

maintain murky water conditions. Individual specimens may ex-

ceed 40 pounds in weight.

Carpiodes carpio: river carpsucker. This species was collected only
in the main river in the Edwards Plateau, where it appears to

replace the buffalo as a bottom feeder. It is rare or absent in the

very clear headwaters. ·The carpsucker seldom exceeds three or

four pounds in weight.
Moxostoma congestum: Vexas gray redhorse sucker. The redhorse

sucker is an open river form throughout its range in the river.

It is not common in the extreme headwaters or near the mouth

of the stream. This is one species of rough fish that has not been

able to increase greatly in recent years. The creation of large
lakes below the Edwards Plateau has cut down on its amount of
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suitablehabitat.Theredhorsesuckerisoftenfoundassociated

withgoodgamefishpopulations
neartheheadwatersandcannot

beconsideredas
beingtooundesirable.

FamilyCyprinidae

ShinersandMinnows

Cyprinuscarpio:carp.·Vhecarp
wasintroducedandpropagatedin

Texaswellbefore1900andwasnodoubtstockedintheGuada-

lupeRiveratvarioustimes.Forsomefortunatereasonthecarp
hasnotbecomeestablishedintheriveroritsmajorlakes.Itcan

befoundquitecommonly,however,intanks,ponds,andsmall

lakesonthelowerhalfofthewatershed.Itoften
overpopulates

thesebodiesofwaterandmakesthemtoomuddyforgamefish.

Carassiusauratus:goldfish.Twolargegoldfishwererecoveredfrom

LandaParkduringrotenonetreatment.They
were

probablyin-

troducedbyexoticfishfanciersfromsomelocaldisplaypool.It

isunlikelythatthey
canbecomeestablishedamongthehigh

predatorpopulationinthelake.

Hybopsisaestivalis:speckleddace.minnowisacommon.in-

habitantofrifflesinthemainstream,exceptintheimmediate

headwaters.Itisnota
particularlyvaluableforage

orbaitmin-

now.
Impoundmentshavegreatlyinterruptedthedistributionof

thefish.

Opsopoeodusermiliae:pug-noseminnow.Thisminnowoccursin

quieterwatersbelowtheEdwardsPlateau.Itwasneverfoundin

abundanceandisnotlikelytobean
importantforagespecies,

Notropisamabilis:·Texasshiner.Vexasshineroccursfromthe

headwaterstotheCoastalPrairiebut

ismosttypicaloftheEdwardsPla-

teau.Itisanexcellentbaitandforage
minnowandcanbefoundinmoder-

atenumberslocally.

Notropisvenustus:Texasblack-tailshiner.Thisspecies
occurs

throughouttheGuadalupedrainage,althoughitisextremely
rarebelowtheEdwardsPlateau.Itreachesa

largersizethanany
ofthecommonnativebaitminnowsandisabundantenoughin

theheadwaterstobea
veryimportantforagefish.Theblack-

tailpreferswaterswitha
moderatelystrongcurrent.

Notropislutrensis:redhorseshiner.Theredhorseshineristhemost

abundantandwidelydistributedminnowintheGuadalupe
drainage.Itisfoundfromthespring

sourcestobrackishwater

andiscommoninthetributariesaswellasthemainstream.In

flowingwateritisfoundinornearthecurrent.Theredhorseis

anexcellentbaitminnowandistheprimaryforagefishforgame

species.
Notropisamnis:pallidshiner.Limitedinoccurrencetotheareabe-

lowtheEdwardsPlateau,thepallidshinerisneverabundant
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enough to be an important forage species. It is typically found

in the larger pools of the main river.

Notropis deliciosus: sand shiner. In the Guadalupe River the sand

shiner is found only in clear headwater or tributary areas in the

Edwards Plateau. It is most common in places where the stream

flows over flat bedrock with little protection. This shiner lives

inaccessible to most game fish.

Notropis volucellus: mimic shiner. In murky, silted pools ot the river

in the Edwards Plateau the mimic shiner is very common. It is a

rather small minnow that lives as a bottom feeder. It is not a very

desirable forage species.
Notropis buchanani: ghost mimic shiner. There is a sharply defined

replacement of the mimic shiner by the ghost mimic shiner below

the Edwards Plateau. This minnow is also a small, pool inhabit-

ing shiner that is not too important as a forage or bait species.
It is present in tributaries only near their mouths.

Dionda episcopa: round-nose minnow. ·This minnow restricted to

the immediate vicinity of springs in the Edwards Plateau area.

It apparently has little tolerance of temperature changes and

requires clear water. The round-nose is a large and desirable bait

minnow but has only very local importance.
Pimephales vigilax: parrot minnow. ·This species is the most typical

minnow of silted pools in the Guadalupe system. It is present

throughout the basin, except in the clear headwaters and very
small tributaries. The parrot minnow is of small importance as

a forage species.
Campostoma anomalum: stoneroller. This large minnow is_ charac-

teristic of the river and tributary headwaters. It is never abun-

dant in the main river but may be of some importance as a

forage minnow in small tributaries.

Family Ameiuridae

Freshwater Catfishes

Ictalurus channel catfish. The channel catfish is the best

distributed and most common game

fish in the Guadalupe River. It can

be found from the spring headwaters

to San Antonio Bay and in many of

the main tributaries. he channel cat-

fish is also present in the larger lakes

and has been stocked in many ponds
and tanks in the basin. Experimental rotenone treatment near

New Braunfels revealed that this species still comprised five to

ten percent of the total population of fish in an area otherwise

overrun with rough species. ·The channel catfish is one of the

most highly prized and desirable fish from the fisherman·s view-

point and its propagation is one of the main undertakings of the

state hatcheries.
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Ictalurusfureatus:bluecatfish.Thebluecatfishisreportedlyfound

throughoutthebasinbutthosereportedfromtheupperGuada-

lupe
are

actuallychannelcatfish.Thebluecatfishwascollected

nearthemouthoftheriverandverifiedcatcheshavebeenmade

atleastasfarupstream
asCuero.Itisa

highlydesirablegame
fishsinceitsometimesattainssizesfargreaterthanthechannel

catfish.

Ameiurusmelas:blackbullhead.Vhissmallcatfishwascollectedat

butonestationnearGonzalesbutoccurs
throughout

thelowerbasin,especiallyintributariesandtanks.Itwasnot

reportedtohaveoverpopulatedanyponds
ortanksasitoften

doesinmanypartsofthestate.

Ameiurusnatalis:yellowbullhead.Yellowbullheadsaremostcom-

monneartheGuadalupeheadwatersandbecomelessabundant

downstream,almostdisappearingbelowtheEdwardsPlateau.Its

smallsizepreventsitfrombeing
an

importantgamefish.

Pilodictisolivaris:flatheadcatfish.Thisfishgoesundermany
names

depending
ontheappearanceofthewaterfromwhichitwas

taken.OntheGuadalupeitisoftencalledyellowcatfish,speckled
cathsh,mudcat,andshovelheadcatfish.Theflatheadcatfishis

welldistributedintheriverandlargerlakesfromeasternKerr

Countydownstreamandsome
specimens

aretakeneveninthe

headwaters.Intherotenonetreatedareaitcomprisedtwoor

threepercentofthepopulationandmanyspecimensweighed
over30pounds,Largeflatheadsare

always
adesirablecatchand

alltrotlineandthrowlinefishermenhopetohookonesooneror

later.

Schilbeodesmollis:tadpolemadtom.Thisverysmallcatfishoccurs

inminortributariesandpondsbelowtheEdwardsPlateau.Most

fishermenareneverawareoftheirpresence.Madtomsareoflittle

importancetothefisheriespicture.

Familydnguillidae
Eels

Anguillarostrata:Americaneel.Eelswerecollectedinalakeonthe

CoastalPrairieandarenodoubtpres-
entinallofthelowerGuadalupe

as

attestedtobytheicommonoccur-

renceinthetributarySanMarcos

River.Although
oncecommoninthe

upperGuadalupe,
no

reportsofeels

havebeenknownforseveralyears.
·Thissituationhasprobablybeencausedbytheconstructionof

so
manysmallpowerdamsabovetheentranceoftheSanMarcos.

Nooneofthesedamsisaformidablebarriertoeelmigration
butthegreatnumberofobstaclesseemstohaveeffectivelyshut

thespeciesoutofpartofitsformerrange.Eelsarewellthought
offorfoodandsport

ontheSanMarcos.
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Family Cyprinodontidae

Killifishes and ·Topminnows

Fundulus confluentis: bayou killifish. This species was taken in brack-

ish water just below the mouth of the Guadalupe and probably
never enters the stream.

Fundulus notatus: black-band topminnow. This topminnow is com-

mon in sloughs, backwaters, and quiet pools below the Edwards

Plateau. It is primarily a near shore surface feeder and is not too

important as a forage species.
Fundulus olivaceus: Southern black-band topminnow. A large collec-

tion taken near Gonzales contained several specimens, which were

either this species or very aberrant Fundulus notatus. Vhe habits

of the two species are very similar.

Cyprinodon variegatus: sea pupfish. This normally brackish water

fish is often found in backwaters and tributaries of the Guadalupe
on the Coastal Prairie. It is not desirable for bait or as a forage
fish.

Family Poeciliidae

Mosquitofishes

Gambusia affinis: mosquitofish. The common mosquitofish is found

throughout the Guadalupe basin wherever a little quiet water Is

present. The fish is very valuable in helping control mosquitoes
and similar aquatic insects but is of minor importance as forage
for game species.

Gambusia sp. An undescribed mosquitofish is known to inhabit the

main springs of the Comal and San Marcos Rivers and was col-

lected during the survey. The form lives in swifter water than

the common mosquitofish but is otherwise quite similar.

Mollienesia latipinna: sailfin molly. This topminnow is native along
the Texas coast and has been introduced into such places as the

Comal Springs and River, where it is now present in large num-

bers. Small populations may be encountered almost anywhere in

the lower Guadalupe. It is sometimes used for bait and may be

of some local importance as a forage fish.

Family Serranidae

Sea Basses

Moyrone chrysops: white bass. The white bass has been introduced

into the larger lakes between New Braunfels and Gonzales but

has failed to become very well established. This area is very far

south for the species and water temperatures may remain too

warm all year long. Other environmental conditions appear to

favor the fish and its predation on young shad would be a wel-

come thing in these lakes.

{31}



FamilyPercidae

PerchesandDarters

Hadropterusscierus:duskydarter.·Thislargedarterispresentin

deeperrifflesfromtheappearanceof

murky
waterineasternKerrCounty

totheentranceoftheSanMarcos.

Thespecies,likemostdarters,lives

andfeedsinswiftwaterandfurnishes

littleornofoodto
gamespecies.

Hadropterusshumardi:channeldarter,·Vhissomewhatsmallerdarter

replacestheduskydarterintherifflesbelowthejunctionofthe

SanMarcosRiver.Itshabitsandimportance
aresimilartothe

duskydarter.

Percinacaprodes:logperch.Thelargelogperchispresentinriffles

andsometimespoolsfromthefirstappearanceofmurkywaterto

themouthoftheriver.Itisprobably
nevertakenasfoodby

gamefishbuthasnodetrimentalhabits.

Boleosomachlorosomum:blunt-nosedarter.Thislesserdarterisfound

insloughs,backwaters,andcutoffsbelowtheEdwardsPlateau

butisofratherspottyoccurrence.Itisofverylittleimportance.
Etheostomaspectabile:orange-throatdarter.Thissmalldarterlives

intheriffleareasofthestreamintheEdwardsPlateau,except
intheimmediatevicinityofsprings.

Etheostomalepidum:green-throatdarter.Thisdarteralmostreplaces
theorange-throatdarterinandnear

springsintheplateau
area.

Itismostcommoninvegetatedriffles.

Etheostomagracile:western
swampdarter.·Thissmalldarterwascol-

lectedonetimeinabackwaterareanearGonzales.Itnodoubt

occursinothershallowbackwatersbutisnotparticularlyim-

portant.
Etheostomafonticola:fountaindarter.Thislittledarterisendemic

tothespringsoftheComalandSanMarcosRivers.

FamilyCentrarchidae

Bass,Sunfish,Crappie

Micropterustreculi:Texasspottedbass.Thisrathersmallmember

ofthebassesisrestrictedtotheColoradoandGuadalupedrain-

ages.ItiscommoninandaroundmovingwaterfromKerrville

tothecoast.RotenoneworknearNewBraunfelsshowedthat

mostofthebassremainingintheriverwerethisspeciesrather

thanthelargemouthblackbass.Fewspecimensofthisfishexceed

one
poundinweight.Itisusuallycaughtinrifflesorwherea

currententersa
poolwithsmallplugs,flies,orminnows.Larger

lakesdonotfurnishhabitatforthisbassanditwasnevercol-

lectedintheseareas.
Althoughthisfishisnotso

large
asthe

blackbass,itisavaluablegamespeciesbecauseofitsabilityto

liveinshallowandswiftwaternotwellsuitedtoitsbiggerkin.
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Micropterus salmoides: largemouth black bass. Of all the freshwater

fish in ·Texas the large-
mouth black bass is the

most highly prized for sport

purposes and its propaga-

tion is the primary concern

of the state hatcheries. It

is present throughout the

Guadalupe basin but shows

great extremes in abun-

dance. In the clear head-

waters west of Kerrville the

largemouth bass is very

common, being taken in

numbers at almost every

seining station during the

survey. There is a rapid de-

crease in numbers with the

appearance of murky wa-

ter. Good bass fishing can be found in some small lakes, ponds,
and tanks in the basin but not in the lower river or its larger
lakes. Near New Braunfels the actual percentage of largemouth
black bass was less than one in all the pools that were

treated. The presence of a few very large individuals with hardly

any specimens of intermediate size indicates that either spawning
is seldom successful or that survival of small bass is very low.

Both conditions are probably contributing to the poor showing
of the species. Floods and siltation do heavy damage to bass

habitat and encourage rough species.The abundance of bass in

headwaters, ponds, and Guks is correlated with low siltation rate.

Cases in which overfishing can be blamed for poor bass popula-
tion are rare and limited to small areas receiving exceptional
fishing pressure.

Chaenobryttus coronarius: warmouth. bass. The warmouth bass 1s one

of the most desirable members of the sunfish group. Natural and

stocked populations occur throughout the drainage basin. ·The

fish is more abundant in the clear headwater area and in farm

ponds than elsewhere within the basin. It has little tendency to

overpopulate and individuals reach much larger size than most

sunfish.

Lepomis cyanellus: green sunfish. The green sunfish is a common

inhabitant of the headwaters, small tributaries, and ponds
throughout the watershed. It lives in some little streams that

would otherwise produce limited sport fishing but shows a strong

tendency to overpopulate its habitat. Large numbers of green

sunfish can compete badly with young bass and cause poor bass

fishing to result.

Lepomis punctatus: spotted sunfish. ·This small sunfish is very com-
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monintheclearheadwatersbutrareelsewhereintheriverdrain-

age.Becauseofitssmallsize,thespottedsunfishisnot
important

asa
gamefish.

Lepomismicrolophus:redearsunfish.Theredearsunfishisprobably
themostdesirableoccurringintheGuadalupebasin,Itisa

nativespecieswelladapted
tomosthabitatconditionsotherthan

muddywater.Itattainsexceptionallygoodsizeandislittleprone
tooverpopulate,Itsmoderatereproductivecapacitiesmakeit

ideallysuitedforpondandtankstockingpurposes.Highest
numbersofredeararefoundintheheadwatersandlocallyinthe

lakesbetweenNewBrauntelsandGonzales.

Lepomisauritus:yellowbellysunfish,Thisspeciespossessesthesame

desirablequalitiesoftheredearsun-

fishandhasbeenintroducedintothe

Guadalupethroughhatcheryplant-
ings.Itisfairly

commonintheclear

headwatersbutevidentlycannotadapt
itselftothemurkierwatersofmost

oftheriver.

Lepomismegalotis:longearsunfish.Thisisthesunfishbestadapted
totheopenriverconditionsoftheGuadalupeRiver.Itiscom-

monfromsourcetomouth,exceptinthelargerlakes.Only
rarclydoesthelongearattainmuchsizeanditisnottoo

impor-
tanta

gamefish.

Lepomismacrochirus:bluegill.Althoughnotso
plentiful

asthelong-
varsunfishintheopenriver,thebluegillhaswidedistribution

thelengthofthestream.Itisfairly
commoninthelakesbetween

NewBraunfelsandGonzalesandsomespecimensattainnice

size.Infarmpondsandtanksthebluegillusuallybecomesa

problembecauseofitsfrequentspawning.Manypondsbecome

overrunwithstuntedbluegills,whichconsumethefoodproduc-
tivityofthewatersbutofferno

fishing.

Ambloplitesrupestris:rockbass.Thenorthernrockbasshasbeen

introducedintotheupperGuadalupedrainageandhasbecome

establishedinComalSpringsanda
springfedlakeontheJohn-

sonCreekwatershed.Itsurvivesonlywherespringwatershold

downthesummer
temperatures.·Therockbassisa

large,excel-

lentgamefish.

Pomoxisannularis:whitecrappie.Whitecrappie
are

locally
common

inthelakesbetweenNewBraunfelsandGonzalesandoccur

sporadicallyinlargerpools
intheEdwardsPlateau,Theyfurnish

goodfishingintheveryearlyspringbeforemostgamefishbecome

active.

Pomoxtsnigromaculatus:blackcrappie.Blackcrappiehavebeenin-

troducedintotheupperGuadalupeanddowellinafewlarge
pools.Thelimitedamountofhabitatpreventsitfrombeing

an

importantgamespecieswithinthebasin.
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Family Syngnathidae

Pipefishes

Syngnathus scovelli: Scovell·s pipefish. One specimen of this species
was taken in Green Lake, a normally brackish water coastal lake

near the mouth of the Guadalupe.

Family Atherinidae

Silversides

Menidia beryllina: tide-water silverside. This species was collected

in Green Lake and near the mouth of the river. It is definitely
limited to coastal areas.

Family Mugilidae

Mullet

Mugil cephalus: striped mullet. Specimens of this mullet were netted

in Black·s Bayou, a flood time tributary of the Guadalupe.

·They often run upstream for miles.

Mugil curema: white mullet. This mullet was seined in the river

below Cuero. Both species of mullet can probably be collected

as far upstream as the power dam at Cuero, which blocks their

further movement. Mullet are characteristic of the Guadalupe
River on the Coastal Prairie.

Family Cichlidae

Cichlids

Cichlasoma cyanoguttata: Rio Grande perch. The Rio Grande perch
well illustrates the hazard of intro-

ducing fish as well as other animals

into entirely new ranges. A very large
and desirable fish in Mexico, it was

introduced into Landa Park Lake and

probably elsewhere to improve the

variety of fish. The sportsmen who

made the introductions soon discovered that the species was

crowding out all other fish from the lake. ·Rio Grandes· have

spread through the lower river basin and into the Edwards Pla-

teau, where springs allow survival of brood stock during winter

months. Occasional severe winters control the population in most

of the basin. Landa Park Lake was recently treated with rotenone

to reduce the millions of stunted Rio Grande perch that had

taken over the lake and river in the last ten to twenty years. This

temporary relief does not brighten the picture very much since

ample brood stock survived in the springs to repeat the process

of overpopulation in a matter of time. Meanwhile, the lake

should produce some of the excellent bass fishing for which it

was once known.
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Family

Gobies

Gobiosomabosci:nakedgoby.Onespecimenofthisfishwastakenin

SanAntonioBay,oppositethemouthoftheGuadalupeRiver.

Itdoesnot
likely

enterfreshwater.

FamilyCarangidae

Jacks

Oligoplites
saurus:

leatherjack.Onespecimenofthisbrackishwater

fishwascollectedinGreenLake.

Hybrid.crosses

Threehybridcrosseswereencounteredduringthesurvey.Inthe

areaaroundKerrville,wherethechangefromcleartomurkywater

ismostnotable,NotropisvenustusandN.lutrensishybridizequite
readily.Severalhybridsofthesespecies

werecollectedelsewherein

theEdwardsPlateau.OnecrossbetweenLepomismegalotisandL.

aurituswasfoundinan
upstreamcollection.AcrossofLepomis

eyanellusandL.punctatuscamefromSpringCreekintheEdwards

Plateau.

MANAGEMENTRECOMMENDATIONS

TheGuadalupeRiverSurveyhasmadethebasicdisclosurethat

themajorityofthestreamcontainsa
preponderanceofroughfish.

Thisconditionhasbeenrevealedbygillnetting,rotenonetreatment,

andthereportsofgenerallypoorluckbyfishermenonthestream.

OldtimeresidentsalongtheGuadalupe,especiallyitsupperportion,
claimthat

fishingusedtobegoodandhasreacheditspresentstate

wellwithintheirmemories.Thereislittledoubtthatthisconsensus

ofopinioniscorrectandthatoptimum
oratleastgoodgamefish

populationsmusthavebeenpresenttofurnishthedescribedsport.
Theone

primarycauseforthedegenerationofgamefishpopulations
andtheirreplacementbyroughfishisthechangeintheriverbrought
bythescouringandsiltationofmajorfloods.Thesefloodsarethe
directresultoffaultylandmanagement

soevidentinmostofthe
basin.

·ThustherecommendationsforimprovementoftheGuadalupe
Rivermustcenterabouttheremovalofroughfishandtherestoration

ofconditionswhichpermanentlyfavorthebasicrequirementsofgame
fish.Inthefollowingdiscussionattentionisfirstgiventothevarious

methodswhichcanandshouldbeemployedtoeliminateroughfish
andthentothelandpracticesdeemedmostfavorabletooptimum
streamconditions,

Roughfishcontrol:

Rotenonetreatment:Themost
promisingofthevariousmeans

ofroughfishremovalknownatthepresenttimeistreatmentwith

rotenone.Sinceitkillsallfishregardlessofkind,itmustonlybe

usedinareasthatareknowntobebadlyinfestedwithroughfish.
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From the eastern border of Kerr County to the mouth of the river

rough fish almost completely dominate the population and the main

restriction to rotenone use is not applicable.
With the present capacity of the state fish hatcherics and limited

trained personnel it would be impossible to treat the entire river in

one season and restock it adequately, In Guadalupe County strong

opposition to the idea of rotenone treatment would offer another

obstacle to complete coverage
of the river. Immediate public coopera-

tion can be secured in Gomal County and probably in Kerr and

Kendall Counties as well. The large lakes near Gonzales and at

would make good individual projects. The majority of public senti-

ment would be in favor of such projects in the lower basin.

·The treatment of large lakes or long sections of the river entails

considerable advance planning. Summer or early fall is the best time

for the work, since stream flow is small and water temperatures are

high. Adequate chemical, personnel, and equipment for the work

must be on hand. ·The reasons for chemical treatment must be ex-

plained to the public and their cooperation solicited in the recovery

of fish. Hatcheries must be prepared for the undertaking to insure

proper stocking in the fall and following spring. Although such proj-
ects offer quite a test of organizational ability, the successful treatment

of several lakes, as well as the river work near New Braunfels, prove

the feasibility of rotenone use.

Many owners of small lakes and ponds now desire to have them

treated with rotenone in order to get rid of rough fish or destroy a

stunted game fish population, Game Department personnel will ad-

vise interested parties on the use of the chemical and state hatcheries

will restock such lakes but the work and expense of treatment cannot

be the Department·s responsibility.
Commercial fishing: Commercial fishing 1s looked upon untavor-

ably by most residents in the Guadalupe basin. Netting has been

restricted or made illegal in many counties along the river. Game

Wardens feel that they cannot properly supervise many small oper-

ators, who might feel tempted to keep the game fish they catch. It is

true that the commercial fishing interests now working the area are

insufficient to do noticeable good and may actually be detrimental.

However, large scale operations for buffalo patterned after those at

Lake ·Texoma and the Wichita Falls area take rough fish in

numbers to remove population pressures on game species. These large

undertakings are easily checked by wardens and the public. Any large
operator wishing to get started in some of the larger river lakes, espe-

cially where rotenone treatment is opposed, should be strongly en-

couraged to do so.

In the headwater areas of the river, where moderate numbers of

shad, suckers, and gar exist along with game fish, the use of gill nets

can be of much benefit in bringing about better conditions. Unfor-

tunately, there is insufficient economic incentive to interest a com-

mercial fisherman unless he were given an added fee by the camp and
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riverfrontowners
wanting

to
improvefishingconditionsfortheir

summertimetradeor
sport.ThepresentKerrCountyrestrictions

againstnettingwouldrequire
a

specialpermitforsuchan
operator.

Somemildformofroughfishcontrolisneededonthelargepools
betweenHuntandKerrvilleandthelowerhalfofJohnsonCreek.

Specialcontrols:AspecialsituationexistsinLandaParkLake,

wherean
overpopulationofstuntedRioGrandeperch

wastreated

withrotenonetoallowrestockingwithbass,sunfish,andcatfish,·The

numerous
springswashedthechemicalawayfromcertainareas;how-

ever,andprevented
a

completekillfrombeingeffected.Toprevent
therapidre-establishmentofthe·RioGrandes·totheirformer

abundancesomeformofcontrolmustbedevised.Gillnetswouldnot

beveryeffectiveinthisswift,clear,heavilyvegetatedlake.Baited

traps
orumbrellanets

mightofferameansofcatchingenoughofthe

fishtocurbtheirnumbersandwouldbewellworthtrying.Sincethe

cityofNewBraunfelsemploys
a

permanent
crewinthepark,the

periodicrunningofsuchtrapsandnetswouldnetbemuchadded

expenseandmightbehelpfulinansweringthisperplexingproblem.

Landmanagementpractices:
Asstatedbefore,theprimary

causeforthepresentsituationof

fishingintheGuadalupeRiverisimproper
useofthelandresources

ofthebasin.Lackofcovercausesfloodswhichscourthecreeksand

riverbedandleavedepositsofsiltonthebottomsofpools.·These

floodsgreatlyreducethenumbersofsmallcrustaceaandinsectlarvae

onwhichsmallgamefishdependforfood.Theorganismslivingin

siltdeposits
areofnousetogamefishbutofferidealfoodtothe

suckertypefishnowsocommonintheriver.Garmultiplytoprey
onthenew

supplyofroughfishandthetransitionfromclearwater

gamefishhabitattomurkywaterroughfishhabitatiscomplete.In

allprobabilitytheGuadalupeRiverbelowtheEdwardsPlateauhas

alwaystendedtobeslightlymurkyduetothelackofasolidrockbed

inmost
places.Thistendencysurelyhasbeenmultipliedmanytimes

bythewashingofthousandsoftonsofsiltintothechannelevery

year.Withtheever-increasingdemandsonourlandresources
igno-

ranceofthenaturallawsgoverningproperusageoftheselandand

waterresourcesisinexcusable.AgenciesoftheDepartmentsofAgri-
cultureandInteriorare

alwayswillingtohelpfarmersandranchers

toincreaseproductivityandconservesoilandwaterthroughtheuse

ofterraces,fertilizers,brushremoval,waterstorage,etc.Whilethisis

contrarytothemanagementforsome
gamespecies,theserestoration

practices
arealsothosemostessentialtothemaintenanceofper-

manentlygoodfishingconditionsinthebasin.arenoconflicts

betweenwiselandutilizationandgamefishmanagement,
·Theprimary

useoflandintheEdwardsPlateauisforgrazingand

themainproblemoftheareaistheeliminationofexcessbrushand

therestorationofsoilcoverintheformofgrass.Virtuallytheentire

areasuffersfromexcessiveovergrazing
atthistime.Sheepandgoats
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keep some pastures almost bare and eat the leaves of canopy vegeta-

tion to a height of three or four feet. Such land has little or no value

even for deer and represents the worst type of land abuse. Some pas-

tures are badly invaded by cedar, various scrubby oaks, and different

types of brush and others are relatively free from brush but have been

grazed to a short grass and weed stage. Only small areas west of Kerr-

ville and the old Schrenier place south of Kerrville display the native

midgrass association of little bluestem, Indian grass, sidcoats grama,

and related grasses, which maintain the highest economy of soil and

water for the Edwards Plateau. As it has taken many years to destroy
the vegetative balance, so it will take many years to rebuild it but the

task should be started now.

The Blackland Prairie belt is mainly devoted to the farming of

cotton, corn, grain sorghums, and other row crops. Some farm land

has been abandoned due to low fertility or excessive erosion and is

now devoted to pasture or Johnson erass meadows. fer-

tilizers seem to offer the only solution to the problem of low soil pro-

ductivity in the area with legumes, cover crops, and crop rotation as

auxiliary measures. ·Terraces, erassed waterways, and ponds offer

means of curbing crosion. portion of the region now in pasture

is in a sad state of overgrazing resulting in washing and invasion of

mesquite, desert willow, and other brushy plants. This pasture land

lacks sufficient stocks of grass for natural reseeding and should be

sowed to the more desirable imported grasses or to native species.
The Post Oak region originally supported rather open stands of

oaks with many included prairies. Much of the area has been farmed

at one time or another but most uplands are now being used as pas-

ture. Bottom land is usually cultivated. Desirable farming practices
are the same as those for the Blacklands. Much of the former oak

forest has been cut over several times and is now overgrown with

scrubby oaks. The original prairie areas are badly invaded by mes-

quite but many have surprisingly good cover of moderately desirable

erasses. Brush clearing or spraying followed by a period of carefully
controlled grazing could produce rapid recovery of these mesquite

pastures.

The Coastal Prairie portion of the Guadalupe basin contains both

farming areas and some of the largest and most productive ranches

in the state. Erosion is very localized since most of the land is very

flat. Soil fertility is high on the tighter, dark, clay soils but fertilizers

will no doubt become necessary in future years. The grazing land is

badly invaded by mesquite and huisache but many clearing programs

have already been undertaken with very marked success. ·The resources

of the Coastal Prairie are not only the greatest but the most easily

managed of the entire basin.

Additional recommendations: Vhe above discussions cover the basic

points for the restoration and maintenance of desirable game fish in

the Guadalupe watershed but several other points also come to mind.
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Dams:·Vheconstructionoftheself-clearingtypelowwaterdams

asstarted
by

KerrCountyandindividualsinthatareaaredesirable

forincreasingtheamountofgamefishhabitat.Thisvalueisgreatest
whensuchlakesarebuilttobackwaterover

longreachesofshallow,

exposedbedrockthatat
presentprovide

nohabitatforlargerfish.

BelowKerrCountylowwaterdamsarelesseffectivebecauseofre-

ducedexposuresofbedrockandincreasedflooddamage.Smalldams

onminorcreeksanddrawsthroughoutthewatershedarebeneficial,
iftheydonotreceivetoomuchsiltfromtheirwatersupply.These

smalllakesoftenfurnisha
greatdealofsportfishing.

TheU.S.Engineershavethreeproposeddamsonthewatershed.

OneontheGuadalupeaboveGonzalesandoneontheSanMarcos

justaboveitsjunctionwiththeGuadalupehavebeenstronglyat-

tackedonthebasisthattheywillcovertoomuchvaluableland.In

myopiniontheseargumentsarecorrectandthemoneycouldbemore

wiselyspent
onwatershedimprovements.Althoughlargelakesdo

furnishanewhabitatforgamefish,thepresentlandconditionof

thebasinswoulddoomsuchwaterstoashortperiodofproductivity
beforesiltationresultedinthefamiliar

rough
fishproblem.Thepro-

posedCanyonReservoirwestofSattlerinComalCountyoffersfew

oftheobjectionsraisedtotheotherdams.Severalgoodsitesfora

relativelyshort,highdamare
presentandlittlefirstclasslandwould

beinundated,Thelifeandproductivityofthelakeshouldbesimilar

tothe·highlandlakes·ontheColoradoRiverandthelackofheavy
waterdemandsshouldallowa

fairlypermanentwaterleveltobe

maintained.Thislake,ifconstructed,shouldbeavaluableaddition

tothefishery
resourcesofthebasin.
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Section II

STREAM SURVEY OF THE

SAN ANTONIO RIVER

By

ROBERT A. RUEHNE

Aquatic Biologist

The field studies of the San Antonio River basin were conducted

during the period from June 24, 1953 through August 14, 1953 to

determine the kinds of fish present in the river and to gain in-

formation on the relationship of game and rough species.

Standard water analyses were run at most test stations. Attention

was given to the problem of pollution, general watershed conditions,

irrigation, and other factors that might influence fisheries manage-

ment in the basin. Recommendations for the maintenance or im

provement of fishing conditions are included in this report.

DESCRIPTION OF THE SAN ANTONIO RIVER AND

The San An-

tonio River rises ;

in the city of San

Antonio and

flows southeast-

ward about 100

miles before join-
ing the Guada-

lupe River only
a few miles from

San Antonio Bay.
The two main

tributaries are

the Medina Riv-

er, which enters

in southern

3exar County,
and

Creek, entering
the main stream

near Karnes City. ut= eee
The rainfall is

typical ol the sub- Depicted above is one of the bridges spanning the San

humid region oft
Antonio River in the heart of San Antonio.

Texas, ranging from about 27 inches in the western portion of the

basin to 32 inches near the mouth of the river.
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AccordingtoearlyaccountstheSanAntonioRiverwasasizeable

streamrisingfromspringsintheOlmosCreekvalley
atthepresent

siteofBrackenridgePark.Thesespringsreceivedtheirwaterfrom

theEdwardsPlateauundergroundreservoirbutappearedinazone

ofminorfaultswithinupperCretaceouslimestonesseveralmiles

removedfromtheedgeofthePlateau.Fluctuationsofthesprings
weremuchgreaterthanthoseassociateddirectlywiththeBalcones

faultzoneatNewBraunfelsandSanMarcos,a
periodofnoflow

beingrecordedas
carly

as1897.Theaveragedischarge,however,

was
comparable

tothatoftheComalSprings.SanPedroCreekwas

a
respectablespringfedtributaryoftheriverandrosefromsimilarly

faultedandfracturedlimestones.·Therewereno
carlyrecordsof

SanPedroSprings
ever

havinggonedry.
Thesebigsprings

arenow
virtuallyextinct.Since1930theyhave

beendry
mostofthetimeandthemainriverflowhasbeenmain-

tainedby
ashallowwellinthespring

area.
Dischargeofsurplus

waterfromseveralartesianwellsindowntownSanAntonioincre-

mentsthestreamsomewhat.

Thereasonforthespring·scessationissimplythatthewater

demandsofSanAntonioandsurroundingirrigatedlandhavedrawn

thereservoirlevelbelowthatofthespringopeningsandartesian

flowhasstopped.Sincetherechargerateofthewater
supplyis

fairlystableovera
periodofyearsandcannotbeincreased,careful

controlofwaterusageistheonly
answertomaintenanceofthecity·s

artesianwellsystem.

TheSanAntonioRiverbasintransectsseveralofthemajor
physiographicregionsofthestate.Themainriverrisesinand

largelyflowsthroughthenorthernedgeoftheSouthTexasBrush-

lands.However,theareaisnottypicalofthebrushlandsandalso

showscharacteristicsoftheBlacklandPrairie,CoastalPrairie,and

PostOakBeltonwhichitborders.CiboloCreekandtheMedina

RiverriseintheEdwardsPlateaubeforeflowing
ontothecoastal

plains.TheCiboloactuallyflowsthroughthesouthwestwardedgeof

theBlacklandPrairicandPostOakBeltbeforeenteringtheriver.

BeforejoiningtheGuadalupetheriverenterstheflatCoastalPrairie

region.
·ThevalleyoftheSanAntonioisvery

narrowandthechannel

notdeeplydevelopedabovethejunctionoftheMedinaRiver.Very
smallpoolsandrifflesalternateandthefairlyclearwatercontains

aquaticplants
suchas

Potomogeton,Sagittaria,Myriophyllum,and

Euchornia.Vheseconditionsare
interruptedindowntownSan

Antonioastheriverisledthroughartificial,walledchannels.Below

thejunctionoftheMedinathevalleybroadensnoticeablyandthe

mainchannelismore
deeplyentrenched.Rockyrifflesandaquatic

plants
areno

longerfound.Thestreamisconsistently
narrowand

steadyinflowwithonlybrushanddebrisinthechannelcreating

anytendency
to

pool.Exceptforoneortwoartificialpoolssouth
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SAN ANTONIO RIVER SURVEY

Water Analysis Data

Temp. Tot.

Fahrenheit pH co: Adk. cr

Time air HO ppm ppm ppm ppm ppm

3:30 PM 0b. 88: 8.6 3.2 tr.· 230 53

9:30 AM 89 86 45 8.1 0.0 205 35

3:00 PM 97 89 ·25 8.6 4.0 5.0 234 75.5

2:30 PM 95 89 aprx 25· 8.8 4.8 0.0 235 81.6

9:30 AM 91 82 ·25 8.4 4.5 0.0 216 21,2

12:00 AM 89 85 55 9.2 6.7 0.0 245 99.3
1:00 PM 91 84 50 9.5 ies 0.0 245 99.0
4:00 PM 92 89 ·25 8.8 3.5 0.0 248 92.6

4:00 PM 93 90 ·25 9.0 6.0 0.0 252 125.9

6:00 PM 89 89 ·25 8.9 4.8 0.0 200 184.7
3:30 PM 100 92 8.8 5.1 0.0 210 168.4

10:00 AM 90 87 -25 8.8 5.6 0.0 245 141.8
2:00PM 102 90 aprx 25 8.8 0.0 223 195.0

10:00 AM 94 86 aprx 25 8.9 5.8 0.0 225 187.0
2:30 PM 102 90 50 8.8 72 0.0 253 197.9
2:30 PM 98 90 65 8.8 5.8 0.0 246 173-7

12:00 AM 92 82 ·25 8.2 5.2 0.0 195 92.2

2:00 PM 98 90 ·25 8.5 4.2 0.0 198 567.2

2:00 PM 99 90 30 8.8 6.2 Te: 180 106.5

3:30 PM 98 90 ·25 8.4 5.1 0.0 196 115.2

10:00 AM 93 84 8.8 6.1 0.0 LS 131.2
3:00 PM 86 84 aprx 25 8.6 7.0 0.0 251 19.5

'Turb.· Jackson Turbidimeter

station

"Less than 25

"tr.·Trace
net. station

approaching 25

Key to Water Analysis Stations
Bexar Co.; June 25, 1953; San Antonio River at Mission San Juan de Capistrano.

Co.; July $, 1953; San Antonio River just above entrance of San Pedro

Bexar Co.; July 7, 1953; San Antonio River 1.7 miles southwest of Southton.
Wilson Co.; July 8, 1953; San Antonio River 3 miles helow Saspamco.
Bexar Co.; July 9, 1953; San Antonio River at source in Brackenridge Park.
Wilson Co,; July 14, 1953; San Antonio River at State Highway 97 crossing.
Wilson Co.; July 15, 1958; San Antonio River at Farm Road 541 crossing.
Karnes Co.; July 29, 1953; San Antonio River at Fatm Road 791 crossing.
Karnes Co.; July 27, 1953; San Antonio River at State Highway 128 crossing.
Karnes Co.; July 28, 1953; San Antonio River at crossing 6 miles northeast of

Karnes Co.; August 5, 1953; San Antonio River at State Hishway 72 crossing.
Goliad Co.; August 6, 1953; San Antonio River at crossing marked Riverdale,
9 miles west-northwest of Goliad.

Goliad Co.; August 7, 1953: San Antonio River at US Highway 1828 crossing.
Refugio Co,; August 10, 1953; San Antonio River at US Highway 17 crossing.
Goliad Co.; August 14, 1958; San Antonio River at crossing on O'Connor Ranch,
7.4 miles south of Fannin.

Bexar Co.; August 17, 1953; Salado Creek at US Highway 181 crossing.

Karnes (Co.,; August 4, 1953; Eeleto Creek at crossiing 2.5 miles west-northwest

of Runge.
Wilson Co.; July 17, 1958; Cibolo Creek at Farm Road 541 crossing.

Wilson Co.; July 20, 1953; Cibolo Creek at Farm Road 775 crossing.

Karnes Co.; July 28, 1953; Cibolo Creek at unmarked crossing 2 miles northwest

of Panna Maria.

Bexar Co.; August 19, 1953; Cibolo Creek at Bulverde Road 1.2 miles east of

US Highway 281.



30yearsandhasbecomefairlywellestablishedintheriver

headwaterswhereartesianwellflowkeepslocaltemperatures
abovethecriticalpointforthespecies.Spreadofthetetrainto

thelowerbasinisnotlikelysinceitstolerancetolowtempera-
turesissolimited.

FamilyCatostomidae

SuckersandBuffaloFishes

Ictiobusbubalus:Small-mouthbuffalo.Thebuffalowastakeninthe

middleandlowerportionofthemainriver,whereitprobably
isthedominantbottomfeedingforagefish.Itwasnottakenin

tributarycollectionsortheclearheadwatercollections.Though
considereda

goodfoodfishbymanypeople,thebuffaloisbad

aboutstirringbottommudsandhelpingmaintainmurkiness.

Carpiodescarpio:Rivercarpsucker.Therivercarpsucker
wastaken

onceina
gill

netcollectionintheupperpartoftheriver.

Crowdedoutdownstreambythebuffalo,thecarpsuckeroccurs

inmoderatenumbersinmurkywatersoftheupperbasin.

Moxostomacongestum:Texasgrayredhorsesucker.Thisisthe

smallestofthesuckersintheSanAntoniosystemandisvirtually
limitedtotheupperhalfoftheriverandCiboloCreek.Though
commonwithinitsrangeitshowslittletendencytooverpopulate.

FamilyCyprinidae

ShinersandMinnows

Hybopsisaestivalis:Speckled
dace.Thespeckleddaceisofgeneral

distributioninrifflesexceptintheclearheadwaterareas.It

occursinCiboloCreekalsobutnotinthesmallertributaries.

Thisspeciesisprobablyoflimitedimportance
asa

foragemin-

nowforlargerfishbecauseoftherestrictedamountofsuitable

habitat.

Opsopoeodus
emiliae:Pugnoseminnow.Thepugnoseminnowis

foundcommonly
asaninhabitantofquietpoolsinallbutthe

smallesttributaries.Though
never

veryabundant,itmustbe

consideredasadesirableforagespecies.

Notemigonuscrysoleucas:Goldenshiner.Thegoldenshinerwas

collectedinCiboloandSaladoCreeksandprobably
canbe

foundinotherplaceswithinthebasin.Thisspecieshasbeen

stockedbyStateHatcheriesinanefforttomaintainandspread

itsnaturalrange.Thegoldenshineristhemostdesirablenative

baitminnowanddoeswellinfairlyclearstreams,lakes,and

ponds,
oftenreaching6inchesinlength.

Notropislutrensis:Redhorseshiner.AsisthecaseintheGuadalupe

basintheredhorseshineristhebestdistributedandmostabun-

dantminnowintheSanAntoniobasin.Itshowslittlepreference
astoriverorstream,clearormurky

water.Itmustbecon-
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of San Antonio and a natural pool near Falls City, the river averages
about 20 feet wide and 8 feet deep with a sandy bottom in the main

current and deep, soft muds toward the banks. Even before the

junction of the Medina the stream begins to develop murkiness, a

condition which becomes more pronounced as the river flows toward

the Gulf.

Below the junction of Cibolo Creek, which broad, flat, well

developed valley, the San Antonio valley broadens further and a

tendency to form large pools develops. Only rarely along narrow
_

outcrops of resistant rock do true riffles appear but shallow, swift ~
areas with sandy bottoms commonly separate the pools. The averagé
channel width is from 35 to 50 feet and pools are from 3 to·7
deep. The tendency toward murkiness becomes stronger but the

channel is usually not so badly choked with muds and: log jams
as above the union of the river and.the~Cibol

iy

COLLECTIONS
if Pr

ning. spacedat
ia

located on |

and of 2-in

for netting was very

width and su

and séx¢

·Standard Wwater-analysiswas run at 22 localities on the river and

tributaries in conjunction with seining or netting stations, Results

- were fairly uniform in all tests. The waters of the basin are all

alkaline and the pH is consistently high. Turbidity, alkalinity, pH,
and chlorides all show a tendency to increase downstream. Water

temperatures were uniformly high but not so high as to preclude
a sufficient oxygen supply.
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The table shown opposite this page and the accompanying key give
the results of water analysis by stations. It should be mentioned that

though turbidity was not high at most stations the slightest disturb-

ance of the bottom caused the water to muddy badly, After seining an

area the turbidity was commonly about 500 ppm.

Species DisTRIBUTION AND ABUNDANCE

Most species of fish collected during the survey showed a definite

distribution pattern or else displayed a strong preference for certain

habitats. The following notes try to describe briefly the area occupied
and abundance of the various fishes collected. The arrangement

is phylogenetic.

Family Lepisosteidae

Gars

Lepisosteus spatula: Alligator gar. One specimen of the alligator

gar was collected near the mouth of

the San Antonio. This largest species
of the gars is thought to be of gen-

eral occurrence in the lower portion
of the main river as is the case in

the Guadalupe. ·The lack of many

large pools may prevent this predator
from becoming very numerous.

Lepisosteus osseus: Longnose gar. The longnose gar was collected

several times from the area just south of San Antonio to the

river mouth. This species is the dominant predator in the murky
waters of the river. It is rare or absent in the smaller tributaries

of the basin.

Family Clupeidae

Shad

Dorosoma cepedianum: Gizzard shad. Spotty distribution charac-

terized the distribution of the giz-
zard shad. It was missed in the upper

portion of the river but was caught
downstream and in upper Cibolo

Creek, Lack of extensive suitable hab-

itat and the establishment of gars

and catfish as efficient predators prob-
ably keep the shad population small.

Family Characidae

Tetras

Astyanax fasciatus: Rio Grande tetra. The Rio Grande tetra was

introduced into the basin from the Rio Grande within the last
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sidered the primary food supply for bass and a very important

item for all other game species. The redhorse is a very desirable

stream form but does not do nearly so well as the golden shiner

in farm and ranch ponds.
Notropis amnis: Pallid shiner. The pallid shiner was collected but

twice in lower Cibolo Creek and is unimportant as a forage

species because of its rareness.

Notropis volucellus: Mimic shiner. The mimic shiner is fairly typical
of quiet backwaters in the upper part of the San Antonio basin

but does not occur very far down the river system and is limited

to the river and Cibolo Creek.

Notropis buchanani: Ghost mimic shiner. The ghost mimic shiner

replaces Notropis volucellus in the lower part of the basin and

is generally more abundant. It is also restricted to the larger
streams and is of some importance as a forage species.

Pimephales vigilax: Parrot minnow. The parrot minnow is typical
of muddy bottomed, backwater conditions throughout the basin.

After the redhorse shiner it is the most common minnow col-

lected and probably is used to some extent as a forage species.

Pimephales promelas: Fathead minnow. The fathead was collected

only in Brackenridge Park and is not important in the overall

picture. It is a very hardy but somewhat inferior bait minnow.

Campostoma anomalum: Stoneroller. The stoneroller was collected

only at the headwaters of the San Antonio River and is of

limited occurrence and importance in headwater areas.

Family Ameiuridae

Freshwater Catfish

Ictalurus punctatus: Channel catfish. The channel catfish is of com-

= mon occurrence in the upper half

of the basin and becomes abundant

in the lower half of the river except
around the mouth. Cibolo Creek dis-

plays a similar pattern of abundance.

Great numbers of small and medium

sized channel catfish were seined, in-

dicating good numbers of adults and successful spawning for at

least the last two years. This is the game fish of importance in the

basin as it tolerates murky as well as clear water and does not give

way in the presence of large rough fish populations. Channel

catfish make up the bulk of fish caught from the river.

Ictalurus furcatus: Blue catfish. Blue catfish began appearing in col-

lections from Goliad County and downstream almost replaced
the channel catfish. he blue catfish has preferences and habits

similar to the channel catfish but gets much larger. Though

fairly distinct, the two species are constantly confused by fish-

ermen. The vague term ·blue channel· is used by many people

trying to use color as a guide. All other criteria aside the blue
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catfishhas30analrays
ormorewhilethechannelcatfish

haslessthan30.

Ameiurusnatalis:Yellowbullhead.Theyellowbullheadoccursin

limitednumbersintheupperpartofthebasin.Itwasnever

foundtobeabundantandseldomreachesediblesize.

Pilodictisolivaris:Flatheadcatfish.Theflatheadcanbefound

throughoutthelargerstreamsofthebasinexceptintheextreme

headwaters.Itisanefficientpredatorand1sthebigprizesought
bytrotlinefishermen.Specimensfrom40to60pounds

areoc-

casionallyreportedfromtheriver.

Schilbeodesmollis:Tadpolemadtom.Thislittlecatfishwiththe

sharpstingtoitsspines
occursinshorelinevegetationinthe

lowerpartoftheriver.Itisofnoeconomicimportance.

FamilyCyprinodontidae

Killifishesand·Topminnows

Fundulusnotatus:Black-bandtopminnow.Thistoepminnowisliable

tobefoundinanyquiet
waterbelowtheEdwardsPlateau.

Itisoflittlevalueexcept
asa

mosquitoandinsectfeeder.

FamilyPoeciliidae

MosquitoFishes

Gambusiaaffinis:Mosquitofish.Thisisthecommontopwaterspecies
inthebasinandonlyrequiresstillbackwatertothrive.It

feedsonsmallaquatic
insectsorlarvaeandisanexcellent

controlformanynoxiousforms.

Gambusiasp.:Largespringmosquitofish.AsattheSanMarcosand

NewBraunfelsspringsthismosquitofish
wasfoundinlimited

numbers.Itistheonlycharacteristicallyspringspeciescollected

attheheadoftheSanAntonioRiver.

Mollienesialatipinna:Sailfmmolly,Thiscolorfullivebearerwas

introducedintotheSanAntonioRiverasanornamentalspecies
andhasmultiplied

intheheadwaterareasuntilitfarout-

numbersallotherspeciescombinedinmanyplaces.Itbecomes

moreuncommonbelowthejunctionoftheMedinaanddis-

appearsaltogetherfora
longstretchbeforereappearing

onthe

theCoastalPrairieregionwhereitisthoughttobenative.

Thatthemollyhasanymeritsintheheadwatersisverydoubtful.

FamilyPercidae

PerchesandDarter

Hadropterusshumardi:Channeldarter.Thechanneldarterislim-

itedtothefewrifflesoflowerCiboloCreekandthelowerriver.

Itisaspeciesoflittleimportance
intheeconomyofthestream

system.
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Percina caprodes: Log perch. Also of limited occurrence and little

importance is this larger darter of the river and Cibolo Creek.

Etheostoma chlorosomum: Blunt-nose darter. This small darter oc-

curs in sandy bottomed tributaries of the lower basin but is not

common.

Etheostoma gracile: Western swamp darter. Collected from the lower

river and tributaries in sandy areas the western swamp darter was

nowhere found to be abundant.

Family C entrarchidae

Bass, Sunfish, Crappie

Micropterus salmoides: Largemouth black bass. Though it is Texas·

most prized game fish and

is frequently stocked in the

basin, the largemouth black

bass is uncommon except

in smaller tributaries and

clear headwater areas.

Murky water and _ silted

bottoms seem to virtually
exclude this fish and its

most successful propaga-

tion appears to be found

in small lakes and farm

and ranch ponds. Only
watershed improvement

practices can increase bass

populations in the natural

streams. The lower river

has probably always been

sufficiently murky to preclude good bass fishing but the fish was

no doubt much more common in the upper part of the basin

than it is today.

Chaenobryttus coronarius: Warmouth bass. The warmouth bass favors

the clear water areas inhabited by largemouth bass and was

usually taken with the latter species. This sunfish reaches a large
size and is excellent for pond and tank stocking. Its habitat in

natural streams of the basin is very limited.

Lepomis cyanellus: Green sunfish. The green sunfish is typical of all

headwater and small stream habitats of the basin. It seldom

becomes large and furnishes only minor sporting pleasure. Ponds,

tanks, and small lakes often become overpopulated with this

prolific species.

Lepomis punctatus: Western spotted sunfish. This small sunfish pre-

fers heavily vegetated waters and was collected only at Bracken-

ridge Park.
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Lepomismicrolophus:Redearsunfish.Thislarge,desirable
wascollectedonlyintheclearheadwaterarea.Itis

stockedinlakesandponds,whereitusuallyreachesgoodsize

anddoesnot
overpopulate.

Lepomisauritus:Yellowbellysunfish.Thisspeciespossessthesame

desirablequalitiesoftheredearsun-

fish.Thisintroducedsunfishwas

collectedinBrackenridgePark.

Whereestablisheditissimilarto

theredearinsizeandgeneralde-

sirability.
Lepomismegalotis:Longearsunfish.Longearsunfishoccur

through-
outthestreamsystemofthebasinandinmostcasesarethe

mostabundantsunfish.Theyare
capableofattaininggood

sizebutmost
murkywater

specimensarerathersmall.Longear
areofinferiorvalueinlakesandponds.

Lepomismacrochirus:Bluegill.Thewellknownbluegillisfairly
commonintributariesandsomewhatlessnumerousinthe

mainriverandCiboloCreek.Unlikethelongearitdoesvery
wellinstandingbodiesofwaterbutsometimesmultipliestoo

fastandbringsaboutovercrowdingandstunting.

FamilyMugilidae

Mullet

Mugil
curema:Whitemullet.Mulletwerecollectedinnumberson

EcletoCreekandareprobablyofgeneraloccurrenceinthe

lowerhalfofthebasin.Itisinterestingtonotetheabundance

ofmulletatthestationrecordingbyfarthehighestsalinity
countofthesurvey.

FamilyCichlidae

Cichlids

Cichlasomacyanoguttatus:RioGrandeperch.Sinceitsratherrecent

introductionintotheriveratSan

Antonio,theRioGrandeperchhas

spreadthroughouttheentireriver

andseveralofthetributaries.Cold

waterduring
severewinterscontrols

thenumbersindownstreamareasbut

neartheregulatedwatersoftheriver

sourcethefishhasalmostcrowdedoutsunfishandbassbysheer

weightofnumbers.Itisacarefulguardianofitsyoungand

verypugnacioustowardbassandsunfish.Thoughitisa
fairly

gamefishandedible,itusuallyovercrowdsitshabitatandfew

largefishcanbefound.Thecontroloreliminationofthis

speciesnowpresents
aconsiderableprobleminmanypartsof

SouthTexas.
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SPECIES OF KNOWN oR PROBABLE OCCURRENCE

Of the species of fish known to be in the basin but not collected by
the survey the most important| is the carp, which occurs in the

Medina River not covered in this study. The carp was introduced
into Texasbefore 1900 hasMie

a

fica
fish to reckon

1 bass, ·is, recora
|

water and might the: area.

ter-species Hefound in sheFas
sei include t hread-t shad;Dorosoma

nd fie Once Lea)stream· is increased
·

posal. nio its volume of
flow

constantly as: far· ownstream|as1Floresville. After that it showssignsof

pickingup in especiallyafter theentrance·of Cibolo.

demandsof San
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POLLUTION

There are many minor sources for possible industrial and municipal
pollution within the city limits of San Antonio but no contamination

was observed during the survey. Indiscriminate pollution can hardly
be tolerated by the city since the river flows directly through town

and fish kills would create sanitary problems.

Just below the city limits the sewage disposalplant for San Antonio

empties treated water back into the river. A collection made a

short distance downstream from the plant gave no indication of

recent pollution since many fish of several species were taken.

It is known, however, that past pollution has scriously contaminated

the river. The very restricted flow of the river makes it imperative
that no untreated sewage be allowed to enter the stream or the

recovery that has been made by fish populations will be lost.

There is an exceptional amount of very fine mud over the banks

and bottom of the river for many miles below San Antonio. It is

not known whether or not these are composed of sewage sludge or

soil particles but low flow in the river allows them to coat the bed

in many places and render the stream unsuitable for many species
of fish.

·Throughout the lower basin many oil fields are a potential pollu-
tion source. Oil slicks were never seen on waters of the river or its

tributaries and chloride counts, though moderate, were never found

to be dangerously high. One serious case of salt water pollution from

an abandoned oil field is known at Canvasback Lake south of San

Antonio so chloride pollution is not an impossibility in the basin.

Soil pollution is the major reason for decreased production of

game fish in the basin. Only the flat Coastal Prairie is relatively
free from the excessive erosion that brings muds and silt into the

stream. Much farmland in the lower basin is either too hilly for

successful farming or is in need of terracing. Grassed waterways are

almost unknown as a means of retarding erosion. ·The ranchland

is almost always overgrazed and usually badly invaded by mesquite,
huisache and other thorny brush. In the Edwards Plateau the brush

plants are cedar and various oaks.

The siltation of a stream bed results in the elimination of insects

and small crustaceans eaten by young bass and sunfish and promotes
the growth of burrowing forms eaten by sucker type fishes. ·The

transformation has probably been gradual over many years until

now only the river headwaters and small tributaries have many game

fish other than catfish.

CONCLUSIONS

Of the rivers in this state the San Antonio offers a peculiar
situation. Rising within the limits of ·Texas· third largest city and
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TheMedinaRivernearitsheadwatersjust
westofBandera.TheMedinaisoneofthe

main
tributariesoftheSanAntonioRiver.TheotherisCiboloCreekthatenterstheSanAntonio

RivernearKarnesCity.

antheMedinaRivermetnorthofMedinaTeakeand55milesnorthof



flowing a relatively short distance to the Gulf, any aspect of fishery
management must take into account the municipal demands of that

city. Once a large spring [fed stream, its very existence is now con-

trolled by a headwater pump, surplus water from downtown artesian

wells, and treated sewage water. The channel for miles below the

city is badly silted. A sizeable upper tributary, the Medina River,

is so heavily used for irrigation that it seldom contributes much

water to the river.

The picture is further complicated by the introduction of the

exotic carp, Rio Grande perch, sailfim molly, and Rio Grande tetra,

which have crowded some native species into a minor role in the

upper basin.

Below the mouth of Cibolo Creek the situation begins to change.
Water flow is somewhat increased, the channel is not so silted and

the exotic species are no longer a big problem, Murkiness prevents
bass and sunfish from being dominant but channel catfish, flathead

catfish, and blue catfish, all much more tolerant to murky water, are

found to be surprisingly abundant.

In headwater areas in the Edwards Plateau the construction of

small dams would create quite a bit of fish habitat where none

exists now. Cibolo Creek and its branches are dried into small pools
during most of the year and dam construction could greatly in-

crease the amount of permanent water. Similarly, tributaries of the

upper Medina River could be made to produce good fishing.
Rotenone treatment or the use of fish poisons in and around San

Antonio would probably be objectionable to residents and consid-

ered a possible health hazard. Only a limited amount of fishing
water would be affected since the stream is very small in this area.

Except for one small dam, the river is uniformly narrow, deep, and

steady flowing for many miles below San Antonio and rotenone

treatment would be very economical. Channel and flathead catfish

would be the species benefited most after restocking but moderate

numbers of these fish already live in this portion of the river and

there would be considerable loss in the initial treatment. Also, the

rapid re-establishment of rough fish and the Rio Grande perch would

be a certainty, unless the stream were treated from San Antonio

clear to the entrance of Cibolo Creek. Though no guarantee of great
success can be positively predicted, I believe this area offers an ex-

cellent chance to test the benefits of large scale fish

removal in flowing water at a minimum of expense to the Department.
The good populations of catfish in much of the lower basin would

prevent fish poisoning from doing much to improve the situation

below the entrance of Cibolo Creek. Only the develepment of selec-

tive fish poisons could prevent the loss of this sizeable catfish

population.
The further expansion of irrigation rights below San Antonio

could easily create drastic results in the river. Summertime flow

ipod



hasa
guaranteed

minimumbelowSanAntoniobuttheactual

volumeofwatermovingdownthechannelisonly
afewthousand

gallonsperminute.Theuseofartesianwaterforirrigationwillno

doubtbecarefullyrestrictedinthefutureasSanAntonio·sdemands

ontheundergroundreservoirincrease.

AswasdiscoveredintheGuadalupebasin,fisherymanagement

techniques
aremuchrestrictedandhandicappedwherefloodsand

excessivesiltationareofregularoccurrence.Dams,roughfishre-

moval,andstockinghavetheireffectivenessgreatlyreducedand

theuseofstreamimprovementdevicesinuseinsomenorthernstates

arecompletelyimpractical.
Thegradualspreadofsoilandwater

conservationpractices
assure

fisherymanagement
aneasiertimein

futureyears.
Atpresent

thepromotionofthesepractices
arethe

mainhopeforstreammanagement.Inthemeantimetheconstruction

offeasibleheadwaterdams,strategicrough
fishremovaland

_
re-

stocking,abatementofpollution
andexcessive

irrigationdemands,

andencouragementofcommercialfishingforroughspecies
arethe

techniquesavailabletogivetheTexasfishermanabetterchancein

thepublic
streamsoftheState.
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