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TITLE

A basic survey of, and inventory of species in, the Big Wichita River and
its watershed in northecentral Texas, lying in the following coutiass Cottle,
King, Foard, Knox, Wilbarger, Baylor, Wichita, Archer and Clay.

OBJECTIVES

To gather fundamental data on the above waters in regard to their physical,
chemical and biological aspects, and to determine the species of fishes present
im them, as well as the relative abundance and ecological factors influencing the
distribution of such fishes.

SCOPE

The antire length of the Big Wichita River is included in the present
study, from the uppermost headwaters to its confluence with the Red River of

Okishoma. Excluded are the three major impoundments, Lake Kemp, Lake Diversion
and Lake Wichita, of the river or its tributaries, The fisheries. biology of

these three bodies of water has been discussed elsewhere (Completion Reports »

PoleRel, jobs Bel, and Fe7=R=2, Job Be7).

A general survey of the river was carried out by traveling along the river

as closely as possible, by walking in the upper parts, by car when possible 9

and by flatebottomed skiff in the lower parts. At irregular intervals along the

wiver, samples of fishes and water were taken. Samples of fishes and water
ware also taken at every tributary stream or spring. If the tributary had

yolume, a sample of water was taken in the river above the mouth of

tributary, a sample of the tributary, and a sample of the river at the first
pids downstream from the tributary, where waters of river and tributary were

oughlymixed, This spotesampling gave us an overall, areal picture of the
1 xy of the river as it changed by increased salts or was diluted by the

·4 85, and a qualitative inventory of the fishes of the various parts of
the sys tem.

A 7 uantitative and seasonal inventory was made by establishing nine

permanent, collecting stations on the river, between the headwaters and the mouth:

and visiting these monthiy to take samples of fishes and water.

amples showed seasonal changes in water quality, relative abundance and
in the populations of fishes at the various stations, and also

migrations from upstream or downstream.
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Samples of the smaller fishes were taken in minnoweseines and preserved
in a formalin solution. Identifications and counts were made in the laboratory.
Larger fishes were taken in gill nets, coarssemeshed seines, hoop nets or by
hookeandeline fishing. The larger fishes were weighed and measured in the field.
Stomach contents and ripe ovaries were saved for laboratory examination, and

careful notes were kept of spawning, pathological conditions, ete. This data is

given elsewhere (Completion Report, Pe7-Re2, Job Beli).
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INTRODUCTION

The Wichita River is the major stream draining northecentral Texas. This
honor would belong to the Red River were it not that, politically, the Red River
where it, forms the common boundary between Texas and Oklahoma lies in Oklahoma.
The Wichita River is the largest tributary of the Red River in Texas, Unlike
most Texas streams, that drain southward or southeastward to the Gulf of Mexico,
une Wichita River runs northeastward to the Red, and the Red River flows eastward

along the Texas-Okiahoma boundary, and into Arkansas and Lowisiana before tuming
southward. Though the Wichita River and some parts of the Brazos and Trinity
wivers are, at their headwaters, quite close together, the Wichita follows a

widely divergent course to the Gulf of Mexico.
The Wichita is not a large river, its straighteline length from permanent

flowing headwaters to its confluence with the Red being only about 165 miles.
Nevertheless it drains more than ),000 square miles of northecentral Texas and,
located along the river or its tributaries, are three of the moderately Lave
impoundments found in northern Texas.

Geologically the entire Wichita River drainage area lies within the Red
Beds of the Texas Permian, These are largely marine and delta sediments of

sandstone, shale, dolomite, limestone, gypsum, salt and conglomerate. Locally
there are small beds and Jenses of Pleistocene sand and Largely
sonsis ting of reworked Cretaceous materials. Except where removed by erosion,ne

older rocks and sediments are covered with a thin layer of Quatemary
partly derived from disintegration of mderlying rocks and partly of

olian opigine The Permian gsology is especially important in a study of the

ey of the Wichita River, for the vast bulk of the solids, both dissolved
and suspended as weil as bottom are of Permian origin. The salts,

sodium chloride and caleium sulfate, so important to the ecology of
the its water, and the surrounding land, are Permian.

The relative hardness of the successive strata of Permian rocks and the

history of the area have determined the geography of the Wichita
RL Near the headwaters of the river the land is extremely rough and broken.

The wiver flows in narrow canyons, bordered by high cliffs, The land is

typified by sxpossd rock, steep hills, deep gulleys and almost no level Landy
pt for the floodplains of the river. Farther eastward the land is level to

ntiy and the river has a broad valley, many miles in width.
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The Land form has determined the nature of the river. Near the headwaters
the streams ars swift and crystaleclear, descending over beds of rock, sand or

gravel in a series of rapids separated by deep pools. Farther downstream the

wiver bed becomes braided sand and quicksand wmtil it enters Lake Kemp. The

between Lake Kemp and Lake Diversion is dependent for flow on the release
of water from the floodgates of the Lake Kemp Dam. When the gates are closed,
as they are during much of the year, the river is but an inch or so deep over a

mid or sandyemud bottom. Below Lake Diversion, the river becomes a mature stream,
turbid, slow and deep, flowing over a sand or mud bottom in a series of wide

meanders

The entire Big Wichita River drainage lies within the Mesquite Plains

Biotic District, as defined by Blain (1950). However, there are striking changes
in vegetation type as one follows the length of the river. Near the headwaters,
in Cottle, King, Foard and Knox counties, the cedar forms the dominant vegetation
of the uplands and the area is usually termed the "Cedar Brakes." Further east,
away from the desicated canyons and rocky bluffs, where the ground is more level,
the mesquite is dominant. Dowstream from Lake Diversion the uplands are still
covered with mesquite but broad-leafed trees, bramble thickets and vines occur

in the river valley. Still farther between Wichita Falls and the
mouth of the river, the mesquite gives way to grassy prairie and_the broad river

valley is forested with oaks and elms and has a typical, thomy, mderstory
vegetatione

The land immediately adjacent to the river is a sandy floodplain from the
headwaters almost to Wichita Falls. In this sandy soil the salt cedar is the
most prominent plante East of Wichita Falls, where the banks are more

a Sandy=Loam, streamside vegetation consists of cottonwoods and willows that

grow almost to the water's edge.
The most striking feature of the Big Wichita River is the burden of

dissolved salts carried by its waters. The water is far too salty for human

consumption. This dissolved salt is the major factor affecting agriculture in
the Wichita Valley and offers enormous problems to irrigation engineers and

ehemists, The problems of fisheries management are no less challemging. Nearly
s third of the length of the river is unsuited to freshewater game fishes because
of excessive salt. Game fishes do live, often in abundance, in the lower
twoethirds of the river and the impoundment lakes, but they are adversely affected

oy the salt. The salt may permit saltet olerant species of rough fishes, such as

thegizsard shad, to become abundant at the expense of the sports species, Local
inersasss in salt concentration, at critical times, result in the death of great
numbers of black bass and other game species, When the natural salts are augmented

Lts from oilewell waste water, the sports fisheries is seriously menaced.
the following pages we have attempted to summarize the results of our

nsive investigations of the past year. Because dissolved salts so greatly
»

the fish population as well as the aquatic biology of the river, we have
sized the chemistry of the water and viewed the fish populations against 4

kground of salinity.bag

BASIC SURVEY OF THE BIG WICHITA RIVER

Throughout its length, from sources in the cedar brakes and dessicated
asext to Lts mouth in the post oak forest of Clay County, the Big Wichita

constantly and greatly, physically, chemically and biologically.
we have referred to three general divisions of the river, each

rated geographically by artifical dams. These are: (1), the upper river,
including headwater streams and tributaries, domstream to Lake Kemps; (2), the



.< river, between Lake Kemp and Lake Diversions (3), the lower river, below

= Lake Diversion Dame

In the upper river the stream gradient is high. The river and its major
flow through deep valleys or steepecliffed canyons, The stream beds

sist of sand, gravel or solid rock. The streams are shallow and swift, and
in many places consist of deep, broad pools separated by rapids or waterfalls,

Salinity is generally very high, but each tributary stream and large spring
entering the major streams either dilutes or increases the salt concentration so

the streams differ chemically from mile to mile, Except for a few sweet

water headwater springs and pools, the upper river is devoid of game fishes, or

of any fishes of large size. Small fishes of the "minnow type abound in this

part of the river, where they have no predatory fishes to.contend withs
The middle river is dependent on human agency for its volume. Lake Kemp,

at the upper end of the middle river, is a storage reservoir for Lake Diversion.
When water is wanted in Lake Diversion a considerable flow is maintained in the

viver. At other times the middle river is almost drye In spite of the

of flow, however, the middle river supports numerous large fishes,
including game species, in deeper pools. There is a great deal of sports
fishing in the middle river, especially just below Lake Kemp Dam, and great,
numbers of white bass, black bass, crappie and channel catfish are taken there.
The middle river has a sinuous course through a rather broad valley. The bed of

the middle river is mud and quicksand with some firm sand and gravel where the

current is swift.

The lower river is a mature river, flowing to the Red River in a belt of

bread meanders with scattered The water is generally turbid,
deep, and only moderately saline. The bed is sand, quicksand or mud, depending
om local conditions. Large fishes typical of the Red River drainage system
oscur here,

The main stream of the Big Wichita River begins with the jumction of two

principal branches or "forks® in Baylor County. Of these the North Fork is

approximately ten times the volume of the South Fork under normal conditions.
The North Fork itself is formed by four tributaries: the North Fork proper, Sait

Creek, Cottonwood Creek and the Middle Fork. Contributing springs and tiny
spring creeks probably are responsible for as much of the water volume of the
river as are the tributaries, The South Fork originates from springs and has
no major tributaries.

Tne North Fork begins as a dry wash or series of dry washes and arroyos in
Dickens County but does not become a true valley until it passes from King County
to Cottle Commty. Where crossed by State Highway 70, south of Paducah, the bed

broad and there is a wide floodplain. We judge the river bed to measure at
least LOO feet and the ons mile. However, this river bed is dry through

st of the year. The presence of floodeguards at the bridge indicates that a

large volume of water passes here in times of heavy rains. but we did not find
water here during the past projcet year.. Undoubtedly the soft, sand carries some

water in underground flow,

Near Snesdville, in Cottle Gomty, the first stream enters the

·ko This is Buck Creek (sample locality 1), However, Buck Creek flows

sate the sand of the North Fork, sinks inte it, and vanishes. There is

water in the river itself until the springs two and miles west of

Gcttle Comty, are reached.

rom these springs, the true source of the river, for a distance of three

> there are numerous contributing springs. This area is at the very

i
aD
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edge of the Blain Formation, the main salt-contributing strata of the Wichita
Yalley. The Hackberry springs are not excessively saline, The water is clear
anc cold, swiftly between deep, clear pools. In these pools we found
clack bass, bluegill sunfish, longear smfish, and other fishes (see records for

Station, table 3). In this three miles alone, of the North Fork, do
game fishes live. The insect fama is also very large, including midges,
cranefliies, damselflies, dragonflies, caddisflies, and stoneflies as well as the
usual aquatic beeties, To owr knowledge, this is the only area on the Wichita
River drainage where stoneflies occur,.

About two miles (straight line distance) from Hackberry Station
the North Fork is joined by Salt Greek. This creek bears an enormous burden of
dissolved salts and from the point where it joins the North Fork to Lake Kemp,
it destroys the entire river for game fishes,

Below Salt Greek the North Fork consists of a series of deep, green pools
separated by low falls or rapids. In these deep pools one sees ledges of rock,

i boulders, and in places the deep, green water is too deep to detect the
The river looks ideal for game fishes but the only "biting" fishes

present are green sunfish, rarely weighing as much as 100 o

A few miles below Salt Creek, Cottonwood Creek enters the river. This is
another broad creek but it is sloweflowing and has a much smaller water volume
than Salt Creek, It is relatively sweet water, and contains white crappis, and
reputediy black bass also. The waters of the North Fork become slightly less
Saline where diluted by Cottonwood Creek,

For details of the contamination of the North Fork by Salt Creek see

sample Locality water analyses 7, 8 and 9. For details of the dilution of the
North Fork by Cottonwood Creek see sample locality analyses 15, 16 and 17.

Below the mouth cf Cottonwood Creek the North Fork receives water from a

large number of springs. The salt content of each spring tested was slightly
different so that the salinity of the river differs slightly every few hundred
yards, By the time Johnson Oil Field Station is reached, most of the springs
ende

A few miles below the Johnson Oil Field Bridge, a tiny spring with its
origin in the Johnson Oil Field enters the river. Though small, this stream
is so salty that it actually changes the salinity of the river. At times the
total salts of this stream are in excess of 27% For details of contamination
of the river, see sample locality water 35, 36 and 37.

Eelow Johnson Oil Field Creek, no important tributaries are found until
the Middle Fork joins the river, in Knox The Middle Fork drains the
and south of the North Fork but north of the South Fork. The stream contains
only about half as much sodium chloride as does the North Fork, and the waters
of the North Fork are appreciably diluted. The Middle Fork does contain a large
anount of calcium sulfate (gypsum).

The South Fork of the Wichita River begins west of Gut rie, in King
Comty, in a series of moderately saline springs. This water is not too salty
to support game fishes and black bass are said to occur thers. By the time the
water reaches Guthrie it is quite Salty, especially after long dry spells when

sp does not flow at Guthrie and the water in the pools evaporates, thus

ng the salts. Some less saltetolerant species of fishes, such as

black bullhead and red shiner, oceur at after floods, when they are
washed from upstreame As drought continues, these forms die off and leave in
the pools only the salteresistant species >

East of Guthrie extremely salline springs smerging from the Blain Formation
pollute the water but result in a constant flow for miles. What happens

this salty water we do not know, Th does not reach Benjamin Station, on
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tate Highway 283, in Knox County, in dry periods for the river is then dry
there and the dry, rock bed of the river is exposed, The strata are Level and
there is no way in which the water could go underground. In any event, water
analyses show that it does not do soe

From Benjamin Station eastward, sweet water springs dilute the saline
waters of the South Fork, For example, On April 23, 1955, we took water samples
at Benjamin Station, ten miles eastward, and twenty miles eastward, Successive

sereases in chloride weres 14,777 11,893, and 8,387. Total salts tested
ecreased as followss 27,782 ppmo, 21,968, and 17,938.

After heavy rainfalls the South Fork becomes a raging torrent, red with mud.
This is in extreme contrast to the North Fork which, with the same rains, rises
only about twice its volume and becomes, at most, discolored. In dry
periods the South Fork is dry except between Guthrie and Benjamin and near its

iouth. However, when the South Pork rises so greatly following rains, the
water is quite sweet (see Guthris Station records for December 10, 195). When
the river floods, water from the uppermost reaches flushes away the salty water
and then runs sweet, and this sweet water reaches the North Fork. In drought,when the only water reaching the North Fork from the South Fork comes from the
springs of the lower part of the river, the water is not excessively
Summarized then, much of the salt of the South Fork does not reach the North
Fork and Lake Kemp, but we do not know what becomes of it.

As a result of dilution by the fresh water east of Benjamin, the South
Fork where it joins the North Fork is quite similar in quality (see sample
locality water analyses 51, 52 and 53).

The South Fork and the North Fork Join in an inaccessible area on the
Wagoner Ranch, We visited this place on March 5, 1955» after a long journey
through the mesquite. The junction is in a broad, sandy river floodplain and
the joining is wmeventful. Fishes present are the usual species of the upper
rivere

Below the junction of the forks
» the Wichita River becomes slightly

larger, flowing through a braided sand valley to Lake Kemp. In some places
the river bed is quicksand. The fish population, however, is unchanged.

O.

The middle river is the shortest of the three sections discussed. It is
approximately seven miles in length (straight-line distance), The river flows
in a bed of braided sand, mud and quicksand with but little surface flow when
the floodgates of the dam are closed. Large game and rough fishes occur in the
deeper holes and there are some fishermen attempting to catch them.

that the middle river are usually small, except for Spring Creek
Cottonwocd (there are two Cottonwood Creeks entering the Big Wichita

yer) and the water quality is fair to good. Although the river itself is,
Oh CoUrsé, a navigable stream whose bed belongs to the stats, the land around the
wid river, except where crossed by the bridgs on U. S. Highway 283, is the
property of the Wagoner Ranch, Exeept at the bridgs mentioned and by boat from
Lake Diversion, fishermen cennot gain aecess to the middle

The lowar river begins at the Lake Diversion spillway. Although but a
Stall quantity ef water enters the river her ing most of the year, there is
a Japge plungespocl where large Fishes are cmmone Below the
water enters the river a little at a time Prom irrigation seepage waters, small
springs and tiny tributary streams, The first large tributary stream is Beaver
Greske Below Beaver Creek's month, numerous small tributaries enter the river

36 Sampie stations 66 to.85), Just east of Wichita Falls, Holliday Creek
·ges the water velume of the river Another major source of

Water and an important factor in the dilution of salts is the waste water of the
of Wichita Falls.
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From Lake Diversion Dam to Wichita Falls, the river becomes constantly more
Saline as a result of escape of irrigation water and polintion by oil well
salt At times, total salts double between Diversion Dam and Wichita Falls.
Witt. the entrance of the waste waters of the city of Wichita Falls, the salts are

again diluted to approximately their concentration in the water at Diversion Dam.
The lower river is a mature stream, moving slowly in a series of meanders.

Large fishes are numerous in the deeper holes, In the lower reaches, almost all
the river is deep and pools are numerous. Aquatic life of all kinds is numerous

,

including such vertebrates as frogs, snakes, turtles, ducks, geese, beavers,
miskrats, minks and raccoons, Zooplankton oceurs in the larger pools, Crayfish
are as are several species of freshwater mussels but there seem to be
no aquatic snails. Insects are abundant. The usual aquatic species are founds
dragonflies, damselflies, midges, eraneflies, whirligigs and water beetiles of
several kinds, backswimmers and water boatmen, and vast numbers of water
In the rapids we found large numbers of Dobsonfliss but we did not find the
Larvae of caddisflies. However, tiny caddisflies are found about lights in

ichite in the summer months and these probably spent their larval life in
8 rivers

The wiver below the mouth of Holliday Creek has few tributaries, and none
of any

sige. The lower ten miles (following the curves of the viver) seem to be
·ee of any tributarges except for a spring at the very viver mouth, There are

numsrous oxbow lakes in the lower river valley but we did not check these,
The confluence of the Big Wichita River and the Red River is in a broad,

During most of the year the Red River rums as a small charmel jin

@D

A

SAMPLELOCALITIES UPON WHICH THE BASIC SURVEY WASBASED

The following brief paragraphs list the principal sample localities taken
oy us on the Big Wichita River and its tributaries. Each number is the key for
the water analyses from those stations, listed in the table at the end of this

sount. The given date is the date of the first sampling, If additional water
S were taken and analyzed, they are listed under the same number as the

by the actual date of sampling.
vast amount of detailed notes and investigations have gone into the

ta here condensed. In general, arrangement is from west to east, beginning
the North Fork and taking wp each station or tributary to the eastward, The

| is often varied and scarcely comparable, but, in most instances, is
One hundred typical sample localities are listed here,

re of the nine regular stations that were studied once each mon tho

SAMPLE LOCALITIES ON THE NORTH FORK (numbers 1 16)

March 9, 1955. A small from pool to pool
ile, entering the dry

bes

the river to sink from sight
y in times of flood doss the river have water hers. However,
tain fishes

9 kansas
L9 ¢
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2, North Fork, 23 miles above HackberzyStation, May 20, 1955. The large

bat spersed springs here are the actual hsad of the psrmanent river, where the

water that flows all year, even in the dry season, emerges from the ground, Fishes

were praesent but we did not take a sample.

3. North Fork, miles above Hackberry Statdon, May 20, 1955. Water volume

of the river is somewhat greater but conditions otherwise very similar to those

at Hackberry Station.

ie North Fork, mils above Hackberry Station, May 20, 1955. Essentially

like Hackberry Station in all features.

HACKBERRY STATION. For details see tables 3 and he

5. Between Hackberry Station and the mouth of Salt Greek, January 31, 1955.
the North Fork flows swift and clear over sand and gravel beds with some

bare rock and small waterfalls. Between the rapids there are deep, green pools

with osks and ledges visible. The river flows through sandy flats and gypsum

We noted some immense schools of placita, numbering tens of

of fish. No water sample was tal £ the water should be the same

as that at Hackberry Station. A fish sample from the foot of a rapids includeds

in asstivalis

75 Notropis

8 Notropis
77 Notropis oxyrh

17 Notropis

90 Fime hatesS kansas
3L rubrofluviatilis

6. A small spring in a denuded flat, extremely salty, located just west of

the mouth of Salt Creek, on the north side of the river. The stream from the

spring contained no fish on January 31, 1955.

SALT GREEK, This is one of the major tributaries of the North Fork of the

Wichita River. It enters the north side of the river about six miles downstream

from Hackberry Station, and is the principal saltecontributing stream of the

Big River, For this reason it was studied in some detail and over some

time» aa

Salt Gresk is Large, approximately l, eubic feet per second flow in normal

stagse It emerges from numerous springs, some largs, in the Blain Formation and

deep pools, some of them 50 fest wide, %mile Long, and ten feet or more in

» The salinity is excessive but the stream contains vast numbers of

Saltetolerant. fishes and large quantities of aquatic No game or

pesdatory fishes occur in Salt Creek, and its mingling with the waters of the main

am so salinity of the river that mo game or predacious fishes

sot the green sunfish occur anywhers between the mouth of Salt Creek and Lake

Kemp 65 wiles to the eastward. Some tributary streams and impoundments do have

fishes, but not the main river.

Ta Sait
Creek itself we found only kansae and oY,aiatilis, but these two species of as were present Schools of tens

and
formed scolumms in the watera yard or more in ere and

31. yards long, with the small. fishes so densely packed in the schools that

·ne schools appeared to be black cylinders gliding through the waters

Sever

The North Fork, just above the mouth of Salt Creek, January 28, 1955.
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8, The mouth of Salt Creek, where the water was not mixed with that of the

North Fork, January 28, 19550

Jo The North Fork, just below the first rapids below the mouth of Sait

where waters of river and creek were thoroughly mixed, January 28, 1955.

10. A moderately large spring on Salt Cresk, % mile above the mouth of

the eresek, January 22, 1955.

lle A large spring, one mile above the mouth of Salt Creek, January 22,
19550

L@e A large spring, 13 miles above the mouth of Salt Creek, January
L955.

13. West Fork of Salt Creek, above the spring located 14 miles above the

mouth of the eresk (no. 12). Many Fundulus kansse and Cyprinodon rubrofluviatilis

ware noted here on January 22, 1955.

Lie A small stream from a large spring on the south side of the North Fork,
ited just across the river from the mouth of Salt Creek and 250 yards

wnstream, July 19, 195k. A fish sample includeds;

80 Notwopis bairdi

Lo Kansas

2hg9Cyprinodon rubrofluviatilis

ao

COTTONWOOD CREEK. The second major tributary of the North Fork, this stream

is smaller than Salt Greek, and slower-flowing, It also enters the north side

of the river but is relatively ·sweet· water. In fact, it greatly dilutes the

North Fork salts. The deeper pools on Cottonwood Creek were too deep to seine

the small seines we were able to carry on our but we noted many
iggard shad (Dorosoma cepsdianum) and one white (Pomoxis annularis) in

deep pools and fave heard that black bass are sometimes taken from the creek.
Of the fishes, we took the following sample on January 2h, 1955s

6 Derosoma cepedianum

70 Notrosis

539

ee mephales Vigllax
303 kansae

29 Cyprincodon rubrofluviatilis
i Pomoxis annularis

150 North Fork, above the mouth of Cottonwood Creek, January 2h, 1955.

Cottonwood Creek, near its mouth, January 2h, 1955.3 2

North Fork, just below the first rapids dowmstream from the mouth of

Creek, where waters of river and cresk are thoroughly mixed, January

SPRINGSBETWEEN THE MOUTH OF COTTONWOOD CREEK AND THE JOHNSON OIL FIELD

1& Small spring on south side of river, just across river from mouth of

Creek, January 24, 1955, Emerges from under rock. Flow rate about

Zale/minutey estimatede
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Moderately large spring, 100 yards east of no. 18, and on same side of

2h, 19556 Drains to ten acre marsh and pond, and then to river,

any fish in stream and pond, all Fundulus, Cyprinodon and Gambusia.

20. Small spring on south side of river, 200 yards east of no. 19, February
12, 1955. Drains to small marsh before seeping to rivers about 2 gal./minute.Fish include Fundulus, Cyprinodon and Gambusia.

ele A smalls seepage spring entering a deep pool at the base of a gypsum
eliff beside the river, February 12, 1955. No apparent surface runoff te river

but, as level is two feet higher, must reach river beneath ground. and

Gyprinodon

220 Double spring arising from layer about two miles east of
th of Cottonwood Creek, February 12, 1955. Flow about 5 gallons per minutes

taken includes Notropis No Lutrensis
, and

235 Small spring, about one gallon per minute flow, Located 100 yards east
of number 22e February 12, 1955, Marked odor of hydrogen sulfide.

24e crystal-slear, cold, spring emerging from two areas at
& of a conglomerate cliff. Water falls from cliff ten feet to deep pools, then

gh series of rapids to river. Flow estimated at 20 gallons per minute on

bruary 12, 1955. Fish are abundant and includes

Notropis bairdi

ctropis Lutrensis

Pime vigilax
kansae

Cyorinodon rubrofluviatilis

Gambusia, affinis

ve
In pool under waterfall.

cyanellus e= In pool under waterfall.

25. Spring slightly smaller but otherwise similar to no. 2h, located
1

eastward, The fish population was similar except that there were no black
pe too?

ruary 12, 1955.

262 A large spring, emerging from the face of a cliff nine

abova the ground, on the south side of the river about five miles west of the
id bridge, February 13 550 Fish present included only Notropisi ¢

JON»ein

the wiver bank 1

ga. Lion per second 13, 1955.

ol
»

é the river appeared te

and took several

as), Fundulus kansae and

of noo 275 a deep pos:the rise of _the

oP 3

3

oO

a

A small 6:reek on the north side ef the
x
river with its present surface

river slight, probably not mers than 1 palion per minutes It is

smile east of no. February 13, 1955.
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29o A small creek, now almost dry, emerging from a nowecollapsed gypsum
care through a thick gypsum strata. There are indications of heavy runoff in

rainy seasons, On north side of river. February 13, 1955.

30. A small, stagnant creek with no present surface flow to the river but
doubtless some underground flow through the sand. Heavy odor of hydrogen
sulfide on February 13, 1955. No fish present.

JOHNSON OIL FIELD STATION. For details see tables 5 and 6.

3L. Deep hole in riverbank at Johnson Oil Field bridge, possible soring,
on 29, 1955. The pool is broadly connected with the river.

JOHNSON OIL FIELD CREEK. A small but extremely salty stream that enters
the river 1 mile below the Johnson Oil Field bridge. Strangely enough, both

Funduius and Cyprinddon were noted in this stream, where salt concentration on

Some reachas

320 Head of main branch of Johnson Oil Field Creek, March 9, 1955.

330 Creek at of Farm Road 567, July 19, 1954 and other dates.

Tributary of ereek, entering the main branch 1 mile below the bridge
on farm road 567, January 31, 1955.

Creek near its mouth, March 13, 1955.

360 North Fork, just above mouth of Johnson Oil Field Creek, March 13, 1955.

370 North Fork just below first rapids below jumction of river and Johnson

Oil Field Creek, where waters of river and creek are thoroughly mixed, March 13,
2050

384 North Fork, five miles above mouth of Middie Fork, February 26, 195%.
River flows swiftly through cliffs of friable red rock, blue clay and gypsum
a Ngerse Some deep, green pools exist, where we could not see the bottom,
Ssining tooksa

Hybopsis aestivalis e=8 common in

bairal e= Common to abundant.
Notropis oxyrhynchus Common in riffles.

Notropis we

Hybognathus pliacita Common and large, up to six inches.

Kansas
-= Abundant.

Cyprinodon rubrofluviatilis e= Extremely abundant in shallows.Caen

370 Middle Fork on Jack Brow Ranch, several. miles above mouth, Marsh 9,
Water sample taken by Dr. Carl Gray.

North Fork, just above the mouth of the Middle Fork, February 26, 1955.

Middle Fork at mouth, February 26, 1955, The stream is deep, slow

dy only 35 cme on the Seichi Disk, There is no definite valley here,
ily 4 slotelike gulley through the mesquite flats. Fish Samples where we could

seine were identical to those of the North Fork (no, 38) but we have no idea
what wight be in the deep, blue holes.



42. Worth Fork at the first rapids below the mouth of the Middle Fork,
February 26, 1955. The turbidity of the Middle Fork vanishes abruptly on the

of the waters of the two streams.

li3e Good Creek, February 26, 1955. A stream of some size but dry save for

a few remaining pools at the time of our visit. One hole was seined and fishes

taken

2 Dorosoma cepedianum

1h Notropis
1 VWigllax

2 ©

3 Lepomishumitis

lh, River at mouth of Good Greek, February 26, 1955. Here the river is

a swift, clear torrent over a rough, solid, rock The water was

shallow but so swift that we had difficulty in crossing from one side to the other.
We were mable to seine in the swift current but netsd numerous gizzard shad and

found about 20 pf them freshly dead, apparently killed in trying to ascend thse

rapids o

Foard City Creek, February 26, 1955. A small, intermittent ersek

flowing over gypsum and red beds. There·are some rather deep pools but we

found no

46, River near mouth of Foard City Creek, February 26, 1955. The river
hera runs through gravel flats and looks very much,like it does at the Crowell.

Station, a few miles dowmstream, Fish were collected but seem about the same as

ecour at Crowell Station.

CROWELL STATION. For details see tables 7 and 8.

GUTHRIE STATION, ON SOUTH FORK. For details see tables 9 and 10.

SAMPLE LOCALITIES ON THE SOUTH FORK. (Numbers 7 through 50)

7, Humble Lease, ten miles east of Guthris, Jnly 19, 195). Here the
1s narrow, about ten feet in width, flowing swiftly througha deeptn eypsum and soft Sands Pish taken includes

is

BENJAMIN STATION, For details see tables LL and ie.

An arroyo, ordinarily dry but carrying rainwater after even moderately

rains, sampled January 16, 195239to che eck the salts of ordinary rain

As suspected, the water was very high in calcium and sulfate but

high in and chloride,

de

South Fork southeast of Guillliland, on Parm Road 267, Jume 18, 195h.
rar is shallow and flows through a muddy valley but has a firm sandbede

a here and tooks
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4 Pmdulus kansae

ra

= iis

50. South Fork north of Vera, April 23, 1955. The river flows rather slowly

through deep pools in a broad, sandy valley. Fishes seined included Notropis

baivdi, Ne ooxyrhynchss, Hybognathuslacite, Fundulus, Cyprinodon and Lepomis
o

JUNCTION OF NORTHFORKAND SOUTH FORK.

Sl. North Fork just above junction, March 5, 1955.

52. South Fork just above jumetion, March 5, 1955.

53. River just below first rapids below junction, where waters of both

s are thoroughly mixed, March 5, 19556

River at Cleghorn Ranch, above Lake Kemp, March 13 and other dates.

is broad and
shallow a

Fishes taken includes

31 is
25 Fandulus kansae
10 Cypranodon.ry

THE MIDDLE RIVER, BETWEEN LAKE KEMP AND LAKE DIVERSION (numbers 55 through

KEMP DAM STATION. For details see tables 13 and lh.

Small creek, usually dry, contained water on June 1h, 1955. Losated
j

yards below the Lake Kemp Dam.

562 Stream about one mile below Lake Kemp Dam, with source in cliffs sowth

of river. Measured about 6 feet wide and 18 inehesdeep on June 1h, 1955.

Wide, deep cresk but flowing on 1h, 1955, Mouth is

Ly feet wide and three feet deep, lovated three miles below Lake Kemp Dam.

58. A smail stream about fowr miles bellow the Lake Kempe Dam, on the north

side of the river. Very sloweflowing on June 1h, 1955.

592 Whisky Creek, July 13, 1955. Amos % dev but, thers was water in the

deeper pools remaining in the stream bottome The water sample was taken from

a hole about sight by ten feet in area.

ot

60. Spring Creek, July 13, 1955. A very bread, still, turbid stream,
aimost stapnante Ib was about 50 feet wide at a4 weds from its

Sle Cott Cresk, July 13, 1955.
wide ab a point a mile from the

sluggish creek, about 25 fest

THE LOWER RIVER, BELOW LAKE DIVERSION.

DIVERSION DAM STATION. For details s



ai,
het.

BEAVER CREEK. This a major tributary of the Big Wichita River, with its
weee on the Wagoner Ranch. Near its sowrss the creek is dammed to form Santa

2e Headwaters of the creek, above Santa Rosa March 5, 1955.

630 Santa Rosa Lake, March 5, 1955. The lake contains black bass, sunfish
of several species, gizzard shad, river carpsuckers, and other species. It was

sampled during this study, as far as the fish populationis concerned,but
water Was sampled.

6lie Beaver Creek on U. S. Highway 283 crossing, July 9, 1954. The

averages about 25 feet wide and feet deep, and has a muck bottom. Tf

in a valley heavily wooded with cottonwoods and willows. Fishes taken

iodes

Cyprinus
opLs ensis

hales vigilax

Lepomis humilis

Lepomis me alotis
OmOxXLSannularis

A otus
i

DO

Le

Se Beaver Creek, 3 mile above its confluence with the river, July 26,
The creek is deep slow, with a soft mud Fishes includes

ii Doresoma cepedianum
81

A. Lu

2 at hales vigilax

5 ars kansae
87 Gambusiaat nis

3 Lepomis

Spom. otis
BIG WICHITA RIVER BETWEEN THE MOUTH CF BEAVER CREEK AND FALLS

66. River at Valley View Bridgs, April 30, 1955. The viver was very Low
and many bars of sand and quicksand were exposed Huropean carp were common.

_ §To A small, swift creek about 4 mile below Val.lsy View
Bridge,April 30,

L955, The water was muddyand the only fishes taken were
tie

e Creek, April 30, 1955, A lares eresk entering the south side

oa faeb wide and three Lest desp but Not seined,

iowa Park sewer entranss, April 30, 1955. Trseted sewer water that
a bi,annate of oo &

inch pipee We found many green
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(0. A broad drainage ditch on the north side of the river, April 30, 1955.
This is obviously artificial, and contained deep, browm water. Not

(le A small, clear creek on the south side of the river, April 30, 1955.

(20 & deep, sluggish creek on the south side of the river, April 30, 1955.
An oil well was being drilled near this creek and there was a slight oil slick on

the water. However, Notropis lutrensis and Gambusia affinis were common here.

73e A large, clear, swift creek on the north side of the river. This may
be irvigation water, for much irrigation was being done on this date, April 30,

We seined here and took hundreds of Notropis lutrensis.

Tho A large, muddy creek entering the south side of the river, April 30,
i955. This is a permanent creek, with large sandstone boulders near its mouths
We are surprised to find it not named on our maps.

750 A small, swift stream, possibiy irrigation overflow water, located

% mile above Deadman Bridge Station, April 30, 1955.

760 River just above Deadman Bridge, April 30, 1955.

DEADMAN BRIDGE STATION. For details see tables 17 and i8,

Deadman Creek, July 13, This small, permanent creek that enters the
on the north side, at Deadman Bridge, contained the only resident

popuiation of spottail shiners know to us in the Big Wichita River drainage
systeme On the above date we seineds

3 Dorosoma cepedianum
lh, @arpiodes

carpio
Lé

lok Netropis Tutrensis
2

L

Venus bus

er a

Hybog
5 Phenacobius mirabilis

Cyprincdon rubrofluviatilis
neCn eee

8 Lepomis eyanelius

780 A small ereek, 12 inches wide, on the scuth side of the river one mile
Deadman Bridge, May 1, 1955.

79. A small, swift, clear eresk on the north side of the river, May i,
L755 Seining revealed hundreds of Netropis lutrensis only.a =

oe
~

80. A small, swift stream on the north side of the riv possibly all

escape water, May 1, 1955.

Ble A broad (6 feet wide), muddy stream entering the river on the south

side, May 1, 1955. This stream has a largs valley but no name on maps available
tO

825 Pleasant Valley Creek, May 1, 1955. A large, swift, muddy ereek on
the

north side of the river. This stream was greatly swollen by irrigation escape
·ater on the day checked.

85. Seven Springs Creek, May 1, 1955. A short stream about six feet wide
ad feet desp at the mouth. It was seined August 3, 1951, and the following

fisnes were takens
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fe Doresoma cepedianum

28 Notroois Totrensis
77 re Svipilax

1 Te
7 on rubrofluviatilis

affinis

salmoides
Lepomis

1 Eevomis
19 megalo is

A small creek, about two feet wide, entering the north side of the
river mile above WichitaFalls, May 1, 1955. No fish present. Possibly
irrigation escape waters

85. Wichita River at lOth. street bridge, at western edge of tom, May
ly 1955.

CREEK, This important tributary is dammed southwest of Wichita
Falls to form Lake Wichita. For details of the fishes of Lake Wichita see

Completion Report, Fe7eRe2, Job Be7, There is some industrial pollution of

Holliday Creek and this is deseribed in detail in Completion Report,
dob part 2).

86. Holliday Creek at State Hospital, July 26, The ereek hers is

deep, sluggish, and cattail Lined. Seiningbooks

2 Lepisosteus hae)duc tus
L Dorosoma eepedianum
3 ·arpiodes carpio
5 Gyprinus carpio

13 Notropis Lutrensis

18 Notemigoneus crysoleucas

talurus

Gambusia inis

18 Meropterus Salmoides

2 mega

87. Holliday Creek at Hampstead Bridge, July 20, 19540 Asp pring
enters

the ereek here and the water of the creek is diluted by the fresh water of the

sorings Fish taken includes

13 Dorosoma cepedianum

10 Notropis Tut PONS 1.5

ctalurus punctatus
1 Salmoides
3 Lepomis megalotis

LO AplLodinotus grumiens

eek at cliffs, 1 mile below Pesan Street Bridge, July 20,

ed Seining in a deep hole tocks

2 carpio

_
88 Helliday Cr

The creek is si

L s buehanani
3

>

LO Lubrensis
Lot bius Mirabilis1 Pinephales



1?

i Ameiurus melas

7 Gambusia affinis
1 Lepomis cyanellus
L Lepomis humilus

1 Lepomis megalotis
2 Aplodinous grunniens

THE BIG WICHITA RIVER BETWEEN WICHITA FALLS AND THE RED RIVER

PLUM CREEK, This small stream is an extremely important pollution
effluent ditch, and several industrial concems are located beside the creak,
Water quality varies greatly from day to day. There are no fish presente For
details see Completion Report, C#2, part 26.

89. Wichita River at Ohio Street Bridge, April 12, 1955.

90. Small spring on south side of river, + mile below Ohio Street

Bridges Estimated flow 5 to 6 gallons per minute.

Sle Flume of city disposal plant.

920 Another flume of the city disposal plant. Six feet wide and very
swifte

930 A broad, slow creek, 1h feet wide by three feet deep, April 12, 1955.

Sie A small spring, about two feet wide and six inches deep, on north side
of river, April 12, 1955.

950 Another small spring with a broad plunge pocl beside the river beneath
a steep bank, April 12, 1955,

960 A large pond or small lake beside the river with pverflow pipe to the

river, not flowing to river at present. April 12, 1955.

Fie & small creek entering the river on the north side near Iron Bridgs,
nowth of Petrolia, April 12, 1955. Estimated flow 30 to lO gallons per minute,

98. Another smail creek on the north side of the river, mile below no. 97.

990 Another stream, only 6 inches wide, entering the river on the north
side one mile upstream from the Tron Bridges

100. A small spring beside the Wichita River 200 yards above the junction
of the Wichita River with the Red River,
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TABLE IT. WATER ANALYSES AT SAMPLE LOCALITIES LISTED ON PRECEDING PAGES

Le 3/9/88 1079 208 28h, 2501 160 228 7.80
2. 5/20/55 588 252 nnn 1138 2,666 és

30 5/20/55 252 1030 2,535
ho 5/20/55 562 512 799 15 232 35250 8.00
5e

i/31/55 269) 11859 20058 3872 12 38,725
To 1/28/55 1392 ihoh 3106 1902 205 8,009 7695
8. 1/28/55 10100 18327 13h 36,150
9, 1/28/55 2282 5353 91Lh0 112 216 21,103 7.87
10. 1/22/55 79, 12462 21080 11100 134 48,570 7290
lie 1/22/55 1916 1157 19037 2656 1h0 35, 206 7.66

12. 1/22/55 2608 12563 20725 1378 119 hO, 393 7030
13. 1/22/55 9191 15220 3158 12h 29,635 7090
the 617-3723 5991 1001 179 11,517 7.75
15. 1/24/55 1612 5100 2535 192 18,181 7.85
16. 1f/2h/55 616 765 1376 1060 392 7685
L7. 1/24/55 1290 998 8032 2516 188 17,02) 129818. 23. 1556 2263 1010 2h 551196 Ta
19. 1/2h/55 318 988 129 830 1.66 3, 761
20. 2/12/55 5h0 988 1598 998 260 38)
2le 2/12/55 2710 7070 13135 266 25,669 8.30
22, 2/12/55 320 168 692 620 220 25326
23, 2/12/55 68 861 590 57 8.10
Zhe 2/12/55 262 20 52h 600 250 2056 8430
25. 2/12/55 320 321 26 677 1, 98k 8,20
264 2/13/55 28h, 276 231 682 330 1,803 8.15
27. 2/13/55 612 36h, 666 1150 228 2,970
28, 2/13/55 79h 7810 2515 153 16,612 8.00
29. 2/13/55 667 30 116 1483 38 8.630
30. 2/13/55 1636 7900 2505 5h,0 17,222 8.70
Ble 1/29/55 1065 = 2430 200 155996
320 3/9/55 2593 1380 4750 2577 182 11, 482
330 7/19/54 =2762 88351 125 020

9/25/54 67956 33000 170090 1895 93

1/31/55 8770 2550 51520 2503 135 87,478 Folio
Sao 1/31/55 26980 2280 112 980 7063

350 998 2391 165
360 2730 103 51,495 7.80
376 1/31/55 1628 8132 2699 165 17,869 To75
38 2/26/55 1090 75h 2832 160 16,720 7075

390 3/9/55 1307 3860 2607 173 10, 22
hOe 2/26/55 7633 2805 12 16,720 7695
Wig 2/26/55 108, 2550 368), 2610 10,076 7085

2/26/55 1552 3009 5280 2675 15h 7095
2/26/55 62 90 222 912 10h 1.5790 7.80

hhe 6610 2805 153 15,037 To 75

2/26/55 860 520 2125 190 h 343 8.05
2/26/55 208 10 15,626 7095

·Fo 7/19/54 =1548 = 8888 = 15691. 90h, 139 275181 7060
8, 1/16/55 933 598 925 206, 110 1,630 8,00
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TABLEII, VOLUMEOF WATERIN THEBIGWICHITARIVERAT WICHITAFALLS,OCTOBER,
1952 TOSEPTEMBER, 1953

Mean daily discharge in October 83.0
Mean daily discharge in November 78.0
Mean daily discharge in December 58.1
Mean daily discharge in January 38.6
Mean daily discharge in February 3500
Mean daily discharge in March 103.0
Mean daily discharge in April
Mean daily discharge in May Bok
Mean daily discharge in June 109.0
Mean daily discharge in July 155.0
Mean daily discharge in August 168.0
Mean daily discharge in September
iéeyear average discharge 322
Total in October 5,100
Tetal in November hy 640
Total rumoff in December 35570
Total rmoff in January 310
Total runoff in February 1, 950

rooff in March 65360
al ronoff in April 35 230L

runoff in May 6,050
Total runoff in June 6,490
Total rmoff in July 95530
Tetal runoff in August 10, 360
Total, in September 250
Total annual runoff 63,910

Notes ALlL discharge is given in cubic fest per seconde runoff is in acre feet,g

orca

aC Se CT en CR KCN a

OFSPECIES

Keological factors so greatly influence the distribution of fishes in the
Big Wichita River that almost every part of the river has a distinet fish faimae
Thus, large fishes are absent from the saline upper river. Large fishes are

in Lake Kemp, but some forms that are abundant in the middle river are

assent from that lake (longnosed gar, smallmouth buffalo). Qualitatively, the
lower river is most Like the middle river but such species as the killifish and
vad river pupfish are absent while the goldeye and silvery dace are presente

We have made a generalized, areal summary of fish distribution and numbers
in the Big Wichita River and its tributaries in the following pages. A total.
of thirtyesight species are definitely recorded as taken by us in the past year.
A hypothetical list ineluded eleven other species.

A careful, quantitative and qualitative analysis of the fish populations5S
carried out by making collections monthly at each of nine stations located

places along the length of the river. Details of seasonal
tion of species, and numbers taken each month, as well as water analyses

feom the stations, are given in tables 3 to 20. Note the increase in species
but not in individuals as the river is traversed downs tream.
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les Zl and 22 give details on the population of larger and more

important Dishes found in the river, Rough fishes greatly outnumber and alse

outweigh the game fishes. However, the discrepancy may not be as great as would
appear from the tables, Because of the current of the river, we had great
aifficalty in setting our gill nets effectively, and we suspect that for this
reason the nets took fewer game fishes that they should have, Most of the game
fishes taken were small, and we know that large individuals were present.

We have named our nine fisheries stations after nearby towns or other

geographic features, as

HACKBERRY STATION, located at the tiny tow of Hackberry, approximately
i miles southssouthsast ofPaducah, Cottle Comty. Here the water is relatively
·sweet,· clear and cold. There is a largs, deep, sand-bottomed pool and a

long, swift, stony rapids. The surrounding country is sandy river floodplain,
guite arid and

JOHNSON OIL FIELD STATION, on the North Fork where it is crossed by Farm
Road 567, about 6 miles east of Hackberry Station, At this point the river is
extremely salty, having been joined by Salt Creek and Cottonwood Creek as welll
as many salt springs, The water is clear and cold, There are sandy shallows,
swilt rapids and deep, still, green pools. Surrounding country is barren hills
of gypsum and sandstone with dominant vegetation cedar and cacti.

CROWELL STATION, where the North Fork is crossed by State Highway 283,
th of the tom of Growell, Foard County. The river vailey is broad and sandy.

thers are numerous shallow pools, rills, and a few moderately deep holes.

GUTHRIE STATION, on the South Fork at the town of Guthrie where crossed
oy Se Highway 83, Here, in an ordinary fall and spring, there is but a small

rarely mora than two feet wide and two inches deep, running between
oroad, deep pools, In summer and winter the streams cease but the pools rarely
go completely dry. After heavy rains the river may become waistedeep in the
shallows. Surrounding comtry is sandy in a broad valley in arid,
eedar-covered hills,

BENJAMIN STATION, on the South Fork north of the tom of Benjamin, Knox

ty, at the site of the bridge on State Highway 283, The river is usually
Low, about ten feet wide and six inches. deep, in a broad valley in mesquite

Coun

·So In midsummer the river is often completely dry, exposing theto

In times of heavy rain the river becomes a raging torrent,
b and six te ten feet deep.

roek

KEMP DAM STATION, in the plunge pool below ths Lake Kemp Dam, Baylor
When water is being released from the floodgates the river here is

clear, swift and extremely cold. At other times the deep pools bec oma

stagnant. Surrounding comtry is mesquit agovered hills.

DIVERSION DAM STATION, in the plunge pool, bensath the Lake Diversion Dam,
Water passes here oily when the lake floods over the spillway

after hear AS such times the river is bread and swifte Usually the
is still, sometimes almost stagnant. Surrounding country is

coversd hilise
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DEADMAN BRIDGE STATION, located on the lower river about seven miles west of

Wichita Falls, Wichita Comty. The river is shallow with a firm sand

It flows swiftly in a belt of meanders without especially deep pools and only
a few gravel-bottomed rapids. Surrounding country is a bread valley where the

dominant vegetation is cottonwoods and elms, bounded by mesquiteecovered hills.

BYERS STATION, located where the Old Charlie Road crosses the river one

mile north of the town of Byers, Clay Comty. This is about three miles from the

jmetion of the Wichita and the Red. The river varies from swift to rather

sluggish, is turbid and deep, with broad meanders and oxbow lakes. The bottom is

principally of mud, with some sandbars in the shallows, Surrounding sountry is

forested with cottonwoods, willows and oaks, and the hills back from the river

are grassy prairie.

DISTRIBUTION OF FISHES IN THE WATERSHED OF THE BIG WICHITA RIVER

Lepisosteus osseus (Longnosed Gar).-- Abundant in deeper parts of the

ver, and in pool beneath Lake Kemp Dam and Lake Diversion Dam, but not

present in Lake Kemp or the river. above that lake.

Lepisosteus platostomus (Shorimosed Rare. We took but two

specimens, both in the lower part of the river, near its confluence with the Red.

Doxosoma cepedianum (Gizzard Shad).-e Abundant throughout the river from

Lake Kemp to the river mouth, Occasional in the headwater streams as far west

as Station, on the North Fork, and Guthrie Station on the South Fork.

Hiedon alosoides (Goldeye).-= Uncommon in the lower river, as far west as

Diversion Dam Station. When Lake Diversion floods over its spillway after heavy
rains, goldeyes sometimes ascend the Wichita River from the Red River in large
numbers and dozens are taken by sports fishermen.

Ietiobus bubalus (Smallmouth Common in the lower river and the
9 99 , A

middle river, as far west as Kemp Dam Station, but not present in Lake Kemp or

the upper river.

Carpiodes carpio (River Gommon to abundant in the lower and
es 9 Sosa, · = 5 ·iddie rivers, including Lake Kemp, but apparently completely absent from the

upper river, where salinity is high.

Cyprinus carpio (European Carp).-= Moderately common to abundant in the
river Prom Kemp Dam Station to the river mouth, One small individual taken at
Crowell Station shows that the species can stand high salinity.

storerians (Silvery Dace).-= Previously recorded from the Red

Single specimen we obtained at Byers Station is our only

sis aestivalis (Speckled Dace).-= in riffles in the river
ake Kemp and in Some sandy=bottomed tributaries of the lower river, It

scarce in the more sluggish watsrs of the Lower river itself, This species
thrives in some extremely saline waters.

Notemigoneus erysoleucas (Golden Rare in the Big Wichita



River but moderately common in Lake Wichita. We took specimens in Holliday
Crask near its junction with the river.

Pimephales promelas (Fathead Minnow),-= In the river this is a "poolit
ish, Sometimes|s moderately common but very local in its distribution. It .

seemsto be absent from the river below Lake Kemp. It is found in some of the

tributaries of the lower river.

lax (Parrot Minnow),-= A common to abundant speciés
of the river. It is especially abundant in riffiles and

as wherethe water is cold, but was found in almost every ecological
niche. It is eapable cof Living in quite salty water.

a lacita (Silvery Plains Common to abundant

throug
; th of the including some extremely saline streams

of the upper river, This species is much sought by commercial mimow dealers
for it is the favorite bait minnow of the region.

Phenacobius mirabilis (Suckermouth Minnow).-- Uncommon but widespread
through the length of the river. The species is capable of living in quite
salins waters.

Notwopisbairdi (Baird Shiner).-- Abundant in the headwaters of the

ver, and Less common elsewhere throughout the length of the river. Of all of
·he species of Ne:tro is found in the Big Wichita River, this form and No

le to stand excessively saline

tropis buchanani (Ghost This lake minnow is found sporadically
in deeper pools and calm waters from Lake Kemp downs

Notropis deliciosus (Sand Shiner),-= Uneommon and restrieted to shallow,swift water with sand bottom, Taken only in the lower river where salini ty is

only moderate.

Notropis lutrensis (Red The most abundant shiner of the river
from a Kemp downstream, and in the upper river above the sources of

salt pollution. In the iy saline waters of the upper river, ths red

Shiner is rare and scattered. We that mest of the specimens from salty
water were washed there by rains.

Netropis Shiner).-= A common spesies in the upper

especially in and capable of standing high This form
is less common in the middls river and the lower river but is widespread.
Previously oxyrhynchus was thought to be endemic to the Brazos River system bat
it is widespread and obviously native to the Wichita River also. Sugges tions

that this species has been introduced to the Wichita River as bait nay be

discoumted. It is widespread through the entirs river system where salinity
is and is most abundant in the upper river wherethere are no game fishes
nor fishermen. There is no more reason to think that oxyrhynchus was introduced
from the Brazos to the Wichita than to believe the reverse, For lack of

sarlier records from the lower river, ses the of N. fumeus in the

hypothetical Liste
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is potteri (Breadhead Shiner),-= Though rarely common, this shiner

is widespread. We Tciind it the entire length of the river from swift, saline

headwater streams to the slow, turbid lower river. Oscasional individuals

reach a large sizes

Notropis venustus (Spottail Shiner).-- We had long been aware that there

was a small population of this shiner living in Deadman Creek near its junction
with the Big Wichita River, and we therefore expected to find the species
elsewhere on the watershed. To our surprise, it was not found anywhere except
at the mentioned locality. Apparently the local population has resulted from

relsased bait minnows.

Pilodictus clivaris (Flathead Catfish).-= Uncommon in the lower river. We

took no specimens but, after many fish were killed by industrial pollution from

Wichita Falls, many sick flathead catfish were washed into the Red River and

picked up by Oklahoma fishermen. We were told of one pickup truck loaded with

eatfish, probably all from the Wichita River, seen at Waurika, Oklahoma. We

noted a dead catfish on the bank of the Big Wichita River near its mouth that

might have weighed lO pounds,

Ictalurus punctatus (Spotted Chammel Catfish).-- Common in the river from

Lake Kemp to the river mouth, Apparently this species cannot stand high salinity
for it was never found in the upper river. The channel catfish is one of the

est sought fishes in the river as far as sports fishermen are concernsd.B

Ameiurus melas (Black Bullhead Catfish).-= We took two specimens of this
fish at Guthrie Station, one sick and one dead. They were probably washed to

Guthrie by rains, from the nonesaline upper reaches of the South Fork, and were

uiable to survive in the salty water at Guthrie. In the lower rivar the bulllhead
is common and we have seen fishermen with large strings, However we took but one

specimen in our nets, at Kemp Dam Station.

Fandulus (Plains Abundant in the upper river where it
is me of the commonsst species in excessively saline waters. This form and the

pupfish survive and thrive in water too salty to support Ws have

taken both forms in Johnson Oil Field Greek, where salinity (total salts) tested
87,000 te 273,000 parts per million (8.7% to 27.3%). Below Lake Kemp Dam the

Killifish is scarce. It seems to be absent from the lower rivers.

Gyprinodon rubrofluviatilis (Red River An abundant form in the
Saline headwater straams, rare below Lake Kemp, a few records from Diversion Dam

Station, and apparently absent from the river below Diversion Dame The pupfish
is also present in some tributary streams of the lower river when these are

swift, clear and saltye

Gambusia affinis (Mosquitofish).-- Widespread and abundant through
ths enfire length of the river, from the salty headwater streams to the river

mouth, aS well as in tributary streams and impoundments.

chrysops (White Locally abundant from Lake Kemp dowmstream
to the mouth

9 absent from the upper river, The white bass breeds in
the Big Wichita River in preat numbers.

is salmoides (Black Bass),-= Present or said to be present in
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deeper pools and tributaries of the upper river where salinity is low, It is a

common species from Lake Kemp dowmstream to the mouth of the river.

Lepomis cyanellus (Green Sunfish).-- A common to abundant species from ths
saline waters the upper river throughout the entire length of the river and
its tributaries.

_

Lepomis humilus (Orangeespotted Sunfish).-- This small, brilliantly-solored
fish is widespread but umcommon from Lake Kemp downstream to the river mouth.

Lepomis macrochirus (Bluegill Smfish).-- Recorded from Hackberry Station
on the Fi1 Fork, above the source of natural salt, and common to abundant from
Lake Kemp

Lepomis
megalotis (Longearsd Sunfish).-- The distribution of this species

in the Big Wichi = River system is almost identical to that of the bluegiil
sunfishe In general, the longear is more common, usually much more common, than
the bluegill,

Lepomis microlophus (Redear Sunfish).-- The redear sunfish is rare in the

Big wae River and wa suspect that those individuals found wers raleased
hatchery fishes.

Chaenobryttus coronarius (Warmouth).-= An wmeommon form of slow, muddy
waters of the [ower river and some tributary streams»

Pomoxis annularis (Whites Crappie).-= Common to abundant in the lower partcmt

of From fake Kemp tream, but never taken in the river above Lake
Kemp.

Aplodinotus grunniens (Freshwater Drum).-= Common to abundant in the
xwiver Prom Lake Remp downstream. We would have expected this species to have 4

high resistance to salinity but we did not find it above Lake Kemp.

HYPOTHETICAL LIST

yachus (Shovelnoss Sturgeon).-= This species has been
LYer but we failed to take any specimens.

tus (Spotted Present in the impoudment Lakes
chita and Lake Diversion, but we took no specimens in the xi

Astyanax fasciatus (Rio Grande This species is often found in
Mee a a ees go 2 qe pe ee4 feral state as a result of the release of balt minnows, We did not find Lt

% yearo
in the river but did take specimens in Lake Wichita during the pas

Ne Sropis fumeus (Southern Ribbon Recorded from the Wichita
River but not found by uss We wonder if the old records might not have been

on specimens of the sharpnosed shiner, a superficially somewhat similar

ot (Bigeye Shiner).-- Recorded from ·The Red River between
Oklahoma and Texas,· and thus by inference from the Wichita River also, We did
not find this shiner, even though we were alert for it.
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oir
is blennius (River Shiner),-= form recorded from the Red

ich
we to find in the Wichita River.

Ictaiurus furcatus (Blue Reported by fishermen but probably
as a of mistaking large channel catfish for blue catfish. Large channel.

eattish lose their spots and are easily confused with the blue catfish by
fishermen e

rostrata (American Eel).-- This species once occurred in the

and In some tributary streams but we suppose that the construction of
Denison Dam blocked this fish from ascending the river from the sea. However,
there are persistent reports of their occurrence, although we have seen no

specimens o

Fundulus notatus (Blackstripe This species oscurs ·in the

Wichita Valisy, although not commonly. However, to date we have found it only
in ditches and never in the natural watershed cf the Wichita River,

1ctulLatus (Spotted
«ne

Introduced into Lake Kemp and
@ river on occasionspossibly oseurs in

Percina caprodes (Logperch).-= Our only specimens come from Lake Wichita
but this fish doubtless oceurs in the river also.

Scianops oeelata (Redfish).-- Introduced into Lake Kemp in 195 and 1955.
This specités may ascend the saline waters of the upper river.

TABLE ITT. MONTHLY VARIATION IN SPECIES AND NUMBERS OF FISHES AT HACKBERRY STATTON

5/7

1 1

2 2 h
12 16 23 ? 26 7 7 5

102 32 iho 66 223 58 117 222 2 61
12 2 3 2 1

2 10 2 2 1

13 27 37 2 1 6
98 37 1 3 «66 3

; ih 38 10h 66 ho 25 18 10 19
2

Lh 16-36 16 IP 7 21 321 22

L
1

5 2 9 i



TABLE IV. MONTHLY VARIATION IN WATER QUALITY AT HACKBERRY STaTION

date chloride sulfate carbonatestotal salts pH

35127 7065
3, 96 TeT5
h,020 7.95

3798 8.64
hohe To 78

35905 8.28

3,717 8.10

3,919 8.00
3,935 1095

7050

3,250 8.00

35 33k 8.19

TABLE Yo MONTHLY IN SPECIES AND NUMBERS OF FISHES TAKEN AT JOHNSON OIL
FIELD STATION

1 & 1 8 2 9 3
2, 10 30 310 61 9 28

g 1 1 2 h 2 1
L 16 3 3 2 1

13 2 3 2 3
38 5 7 1 16

1 3
393 262 216 119 30 221) «121 62 A

99 113 6, 16 h 88 31 18
5 6 1 hh Lu 3

TABLE VI. MONTHLY VARIATION IN WATER QUALITY AT JOHNSON OIL FIELD STATION

caielum sodium chileride swifate carbonates total salts pHSOE Ca BR CSA

7h? 1.590 7588 997 125 14,058 7025
273) 8121 26113 122 17,060 7.80

5858 8653 165), 136 16,818 . 7.85
L8L5 17883 2733 337 32,912

L773 8653 12h 17, 782 7078
Lh26 2506 158 16,662 8.20
1.266 h6L5 ·L6L 16,016 8.10

867 5000 7322 2453 ·198 15,8ho 7o8L
L208 1386 2256 172 155167 810
L205 7590 2588 192 165420 7085
L618 896 8313 2681, wal 17,712 7.60

980 5050 8653 108, 137 15, 90h 7055
Boo 4335 7189 L167 138 13,629 8615
88h, 5100 810 1662 128 8.21
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TABLE VII. MONTHLY VARIATION IN SPECIES AND NUMBERS OF FISHES AT CROWELL STATION

5 1h 2 17 7 wW 3 LL
6 11 2 «| 27 28 26 1

9 3 9 h
21 30 30 9 7 2 5 nu 19 ho

1 7 2 2 3 4 1

19 28 35 3 kh 16

9

6l 131 92 75 67 167 185 87 31 39
25 17 20 3h 33 22 lk ho

TABLE VIII. MONTHLY VARIATION IN WATER QUALITY AT CROWELL, STATION

=
ow sodium chloride sulfate carbonates salts

2275 1726 2275 148 8,00
3022 22h, 6825 2978 15,378 7050
L675 1590 7562 3261 98 17,210 7080
1133 2933 5396 1450 LLO

5506 L777 3018 96 28,170
3653 2609 6653 31,36 125 16,176 8.00

11,96 4335 7190 279k, Lh6é 15,961
L100 3927 6213 2320 13, 706 8.05

776 1326 1258 95 54896 £630
5k 1335 5592 2818 122 135461 7080

7765 2205 132 16,087
1006 1998 7420 16,25) 7098

aePE CRNRCI IO |

TABLE IX, MONTHLYVARIATION IN SPECIES AND NUMBERS OF FISHES AT GUTHRIE STATION

species

Dorosoma, 6
No bairdi 3 9 5 6 7 i
N. iutrensis 59-35 0k 18 23 dL 13 12 2 ho LhNe

2 1

1
}

: 6 i
Pe promelas 6h 87 165 122 32 27 21 43 us 67 38 28

2

©)

al

71 56 CO 75 118 18 23 6 5 61 36
pL: 27 21 15 276 53 323 «6121 «(le 20 gy

6

9 i 7 26



TABLE X. MONTHLY IN WATER QUALITY AT GUTHRIE STATION

> 1783 1428 3532 2346 9,211 780
8/5/5 2,38 1377 127 3013 145 11,112 7050

1185 3366 Shah 2,36 143 12,5) 70659/25 5589 2958 1L7L5 11)
10/21/54 11.22 5860 230 1,512 7033
i 1/26 1661 2958 518 2972 2h0 12,979 8.19

12/10/54 95 60 ·120 1.36 70 "81. 7269
6/55 1Lh69 2397 2717 210 10,965 Bol5

afhh/55/ 1272 1581. 2751 2h53 232 8, 289 8.00
1810 L615 3097 21.3 12,209 Told
1236 1857 201 10,22) 70255/7/56 138), 2856 518), 2160 172 11.720 8.29

TABLE XI. MONTHLY VARIATION IN SPECIES AND NUMBERS OF FISHES aT BENJAMIN STATTON

2/6 LL. 2/8
1

2 1

5 167
,

25 2 L 34 35 22 5

1 1 67

h6 3
26 39 55 ho7 h6 L 2h 9

3
51 6118 50 Lk 63 39 th 17 hk 31 9
hi? 20 32 «32 66 Sh 21 3 g

TABLE MONTHLY VARIATION IN WATER QUALITY AT BENJAMIN STATION

gate sodium chloride sulfate carbonates total salts
_

1018 2163 179, 133 8,819 7695
299k, 5610 LL272 3512 150 23,553
3380 5050 11183 69 23,153 7.60

4590 1553 116 17,871
647 h?770 15750 14,030 116 31,113 8.12
1532 nnn 11630 387k 116 255596 8.80
2686 7929 3586 28,595
2661 6161 3106 2928 1.40 ib, 996 7095
1120 6010 10073 1512 Leh, 18,839 8.15
3266 6767 13580 122 27,239 7.80
1896 8585 2380 27 782 7059

88), 3060 5192 1370 137 10,643 8.20
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TABLE MONTHLY VARIATION IN SPECIES AND NUMBERS OF FISHES TAKEN AT LAKE KEMP

DAM STATION

REHRNEen

6/13 8/10 9/1 10/26 11/18 12/23 1/6 2/21 3/1 5/18

Dorogoma 80 2 2 1 6 8 8 12 L8 17

To, 4 2

i
3 2 2

Carpiodes 2 10 1 2 1 is
Cyprinus 2 2 1

L

No bai 1 16
N. Gi i h 7 3 kO iF
No 1 18 2
N. i 121 36 65 38 81 2 2 23 £61
No 3 17 1
N. pe 3 6 43 3
NN.p 2 L

PL 7 57 1 37 22 60 12 #72 di? 19 230
fet 12 i 3 1 1

39 «1 1 8
5 2

15 al h 33 10
20 9 5 L 3 3

1 1 1 3 6 1 3 7
1

Do Gyane L 6 6

Ce humtl 3 g
L. macro: Lié 8 8 2 36
Le megalotisotis 59 3 30 9 1

8 16 2 2 L

dinotus 16

TABLE XTVo MONTHLY VARIATION IN WATER QUALITY AT LAKE KEMP DAM STATTON

Solum sodium sulfate catbonates total salts pH

198 255 339 79 1,319 7280
28); 1,38 172 87 2,062

8/10Shi 283 132 786 381 98
15986 7010

Ly Su 271 29h 577 Lok 1,650 7060
390 538 116 96 1,611 8.00
318 586 4,38 96 15713 8.72

279 312 577 1,38 128 15 73k Boll
252 360 60h, Wok 98 1, 768 8.27
270 351 612 132 12k L 6099
263 360 621 133 106 1,783 7093
270 360 639 436 119 1, 82h 8.20
243 Ma. 630 85 120

25889 =

268 396 666 Lee 9927 8.10
267 38h, 648 61 128 B88
2hO 366 673 272 137 1,689
272 378 763 282 162 1,857 7050



TABLE XV. MONTHLY VARIATION IN SPECIES AND NUMBERS OF FISHES AT DIVERSION DAM
STATION

Le osseus 25 11 8 5 6 1
L 93 11 3 1 12

10 don L

il 3 1 1

2

h

2
5 67 Li 3 2

8h. 3428 55 i 2 58 36 26
2 7 3 1

2

12 3 l
h il 212 68 1 1 20

h 6 h
6 3 3
2 2 1 1 9

lL 1 1 3 1
Low 7 5 5 1 1 3 h L

gh L
be Syanellus 8 16 h 26 1 i

2 2 3 ·LO
5 9 35 15 21 1 22 3 1 2
1 h 6 63 37 17 6 12

2 1

1 6 hy 1 5
19 2 2. 1

TABLE XVI. MONTHLY VARIATION IN WATER QUALITY AT DIVERSION DAM STATION

date Salcium sodium chloride sulfate carbonates total salts pH

158 329 520 31h 7090
LOL als iL 278 90 1,22) 8.00
232 3h2 586 351 2.39 1,662 7075
299 1:68 185 93 179 8.45
258 168 763 90 3063 8.60Shi

233 150 78h, 91 25036 8.31
27k 23 692 505 116 7090
276 lio2 675 86 119 1,958256 Wi 666 95 115 1,953 =

26), 20 701 109 1,971 8,10
228 366 818 116 131 1,859 8.35
2448 378 728 292 125 Ly =

180 306 568 211 10 1,375 7095
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TABLE XVII. MONTHLY VARIATION IN SPECIES AND NUMBERS OF FISHES AT DEADMAN BRIDGE

STATION

Dorosoma 2 9 5 1

1 1

1

1

1 1 2 7 1
128 330 80 128 16 ll 66 78 3h 63

43

15 L7 1k 3310 iL 7 6

hi 1 7 2

h
L 2h2 1 6 6 3
1

12 27 31 1h Lh 19 Ih i2 9 30
i h 1

1 6 6 3 16

3 61 26 5 8
h 11 h 3
1

2 2 1

TAELE XVIII. MONTHLY VARIATION IN WATER QUALITY AT DEADMAN BRIDGE STATION

calcium Sodium chloride sulfate total solids 5
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MONTHLY VARIATION IS SPECIES AND NUMBERS

STATION

OF FISHES AT BYERS BRIDGE

2/17_3/8

Le osseus

Lee tomus

ae)

A QOD

·yor
aestivalis

storertana

potteri

Le macrochirus
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TABLE XX.

A TIES

MONTHLY IN WATER QUALITY AT BYERS BRIDGE STATTON
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90
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LO7h
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aL
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TABLE XXI. COMPOSITION ANDSEX RATIOS OF THE LARGER FISHES TAKEN IN

THE BIG WICHITA RIVER

number taken % of total % % females

HS

AS

@

ya

D7 43
= 100

5

52 Lf
ks

58 he
62

Desosoma
Hicdon alosoia 2

bubalus 50

Cyprinus carpio LL
et

punctatus 50

chrysops 60

ides

°

SE

we

on

salmoides 31 3h 66

Pomoxisannularis 38 0 53

3h, 66prunniens

totals 826

3

oO°

TABLE XXII. WEIGHTS, PERCENTAGE COMPOSITION BY WEIGHT AND MEAN WEIGHTS OF LARGER
FISHES TAKEN IN THE BIG WICHITA RIVER

2 of total weight

30
Lenisosteus osseus 710.8 lbs. 61.6%

is
eapedianum 12.)J. =

Hrodon alosoides 2ol of

o

8
v
stiesus bubaius Tot

75

Tetali
=

LAD

AG

NI

SO

A

ON

carpLo 2302 20
is punctatus 3he? 209

2 Lied
2107 Le9 °

Toe 06 °

2063 1.8

totals

·

11530) 9998

SALINITY TOLERANCEOF FISHES IN THE BIG WICHITA RIVER

Marked differences are apparent in the rasistance of the various species of
that occur in the Big Wichita River. Some can stand salinities much

ater than that of the sea. Others, though basically freshewater forms, are
to exist in waters that range from a third as salty as the sea to slightly2

salty than the sea (assuming 3% salinity as normal sea water). Still other
mS are Strictly restricted to low salinities and do not normally oceur in

se

excesding oneetenth of the salinity of the seae

Topping the list in salteresistance are the killifish kansae)
ani the pupfish (Gyprinodon rubrofluviatilis), Both species were found in
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the dohnson Oil Field Creek, where total salts ranged from a minimum of 87,000 prme
to a maximum of 273,000 ppm (10,000 ppm. equals 1%), Tt is probably significant
that both genera are saltewater types, and both of our representatives have close
relatives in the Gulf of Mexico, However, the same might be said of the white
bass and freshwater drum, but neither of these fishes was taken in waters of high
salinity.

The second group of fishes ineludes those that we found naturally common

in waters ranging from 10,00C to slightly more than 30,000 ppme These ares

Hybopsis aestivalis (Speckled Dace)
Notropis bairdi (Baird Shiner)

Notropisoxyrnynchus (SharpnosedShiner)
otterl (Broadhead Shiner)

Hytognathus placita (Silvery Plains Minnow)
Pimephales vigilax (Parrot Minow)

It is possible ot the mosquitofish (Gambusia affinis) and the green sunfish

(Lepomis syanelius) also belong in this group for both occur often but not

regularly in highiy saline waters. If the wpper limit were set at 20,000 instead
ef 30,000 ppme, we would unhesitatingly inelude both.

A few species have been taken casually in waters in the 10,000 to 30,000
pom. total salts range. This indicates that these species can stand such high
salinity but do not like it and leave it for fresher water, We include here the
gigzard shad (Dorosoma cepedianum), European carp (Cyprinus carpio), fathead
mimow (Pimephates the red shiner (Notropis We took this
latter species quite often within the high salinity waters but in every ins tarice
we had peason to think the specimens had been swept dowstream from waters of
Lowsr salinity, where the species is the most common or almost the most common fish,

We would set the lethalesalinity limit of the black bullhead catfish (Ameiurus
melas) at or near 12,000 ppm. On September Ll, 1954, we took two emaciated bulTheads

dead and one still living, at Guthrie Station when the total salts tested at 12,
500

Other speciss occurring in the drainage area of the Big Wichita River seem
net to naturally in waters where the total salts measure more than 1,000
ppme Game fishes, such as the black bass, crappie and white bass

9 are usually
found in waters of Less than 3,000 ppm. total solids and less than 4,000

PRESENT ULTLIZATION OF THE FISHES OF THE BIG WICHITA EXCLUSIVE oF THE
men eo; ·

The upper river is almost useless, at present, for game fishes, It is
ie that a few fish are taken each year from the extreme headwaters where

water is not excessively salty. The upper river does
» however, support a vast

10 of small fishes, suitable for bait. The favored bait species in
northecentral Texas is the silvery plains minnow, Hybognathus placita, and this
fisk abounds in the upper river, One of the most Gommon species, tne pupfish,
is almost useless for baits at least there is no market for it. It is mfortmate
aiso that the killifish, Fimdulus kansae, though we have found it to be exeellent
bait, finds no ready market because of Local prejudice, The various species of

ners, when they are large, as they usually are in the upper river,
aces good and salable baite

The upper river is not greatly utilised for bait minnows at present, in
past because much of it is not easily reached by car and in part because Local.
Landowners refuse acesss to bait dealers. Some landowners go so far as to drive
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seiners from the river bed when they have reached the water by highway righteoleway
and have a legal right to operate, Almost all of the upper river is, legally,
a Navigable stream and its bed therefore belongs to the state. We judge that a

considerable resource in bait mimows is at present wasted each year in the uppsr
rivere

The middle river, especially in the extreme upper part, supports a heavy
fishing pressures Unfortunately here too Landowners refuse access to fishermen
through most of the length of the river. The Lower part of the middle river can
bs by boat from Lake Diversion, but this part is shallow and not good
fishinge

The Lower river is the best fishing water of the entire river, Hers againmuch of the banks are closed to access but there are some boat fishermen whe
enjoy excellent fishings Where access to the river banks is permitted by the

Landowners, or where the river banks belong to a city or coumty, thers is much
fishing pressure.

In general, however, sports fishing in the river itself is far less
important than it is in the impoundment lakes.

OF IMPROVEMENT OF THE BIG WICHITA RIVER FOR FISHING

We have considered three factors in possible improvement of the BigWichits
River for sports fishing. These ares (1), cutting down or sliminating the salt
burden of the riverg (2), stocking the river and impoundment lakes with salt
water game Fishes if elimination of the salt is impracticals (3), gaining more

to the river for fishermen,
In studying possible metheds of cutting down or eliminating the salt of

the river we have had the active cooperation of the Wichita County Water
Improvement Districts. If a suitable method san be devised, they will bs the
agency to de the work and bear the coste Sevsrall methods are here diseussed,

by salte-= Hlimination of this industrial
eat dew by approximately onéeehaif, the sodium chloride occurring in the

ver between Lake Diversion and the river mouth. Pollution abatement is

continuing with marked suscesse See Completion Report, FefeR=2, Job vart 2).

or

bLockin salt Springs of the Upper Somesand consaltations with have comvineed us that this istae

g Salt Cresk to backepressure the salt springsee- Tt is highly
that tits ment an ·Stopping the Plow of ths principal offending
It would be expensive, however, and it is that it would onlyin the salt water finding a new outlet farther tream, below the new

njunction with the following
There are possibilities of this method

Salt Creek and pumping its water to the Pease Riverse= Since the
e River is extremely Saline, usually dry, and has no same fishes, we would
ove of this. The salt would reach the Red River sooner than i+ would at

pessent, at the mouth of the Pease instead of the mouth of the Wichita. We judge
that the salt in Lake Kemp be cut in half by this method, and the salts of
·tne Lower river even moree The cost would be in the millions of dollars.



Damming Salt Creek and pumping the water onto or into an evaporation basinece
This method would be cheaper than the aboveif basin area, of some

impermeable rock, can be found closer than the divide of the Pease River, In time

cf extremely heavy rains, the basin might flood and allow the salt te reach the

Main river in high concentration.

Cons true tin: a retaining dam across the river above Lake Kaconstruction of a dam as arge as·as Would pe re if pos SSLole ab all,
be almost prohibitively expensive. Further, it is doubtful that the gypsum
rocks of this area would hold water if the dam were constructed.

rilling dispesal wells for pu the salt water into the earthee= Geologists
consulted sta Fp oon 5TS Te omly until the

ground was saturated, and then refuseto accept more water, Flowage of the

mderground water is only ten to 100 feet per year, but eventually the undergroumd
salt water would find another outlet to the river, farther downstream.

2

Detouring the entire Wichita River around Lake K and Lake
This practical methodwould leave LakeKempand Take as

iakes but would seriously pollute the lower Wichita River. This, from the

standpointof fisheries management, might be worth the gains in renovingthe salt
from the impoumdment lakes, Estimated cost of this is about nine million

If the elimination of the salt is impractical, we have considered the

of the saline waters for the establishment of a sports fishery of

Ssaltewater games fishes introduced from the Gulf of Mexico, Experiments are now

being carried out with the redfish ocellata) and other species are

being

In general, access for fishermen to the lower river can be legally gained one

ly at the highway where bridges are construsted, There

can be Launched for dowmstream to another bridge. Unfortunately
many landomers have fenced off and pested the highway right-of-way wher a boat
would to be Launched. We fsel sures that increased popularity of the

Letrips will eventually cause fishermen to determine their legal rights in

the courts.

A

SUMMARY

The Big Wichita River of northeventral Texas is the principal tributary
the Red River in Texas and, mlike most Texas rivers, drains northeastward

and Arkansas before turing southward to the Gulf, The river
is approximately 165 miles from permanentewater headwaters to mouth, and drains

approximately 4,000 square miles of land. The watershed is entirely in the
wad beds of the Texas Permian and the dissolved solids by the waters are

of Permian origin. In its upper parts the river is shallow, swift, saline and
flows through deep canyons in ths desertelike cedar brakes. The middle river,
between Lake Kemp and Lake Diversion, is dependent for flow on human agency. The
wiver here is sinuous, shallow, and has a mud or quicksand bottom. Ths Lower

river, below Lake Diversion, is a mature stream of deep, slow, turbid water that
the Red River in a series of broad meanders, The entire drainage area

is in the Mesquite Plains Biotie District but vegatation varies from desertetype
on the to broadeleafed forest near the river mouth.

The mest striking feature cf the Wichita River is the dissolved salt burden.
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Muck of this salt comes from natural springs on the headwater streams. The

upper third of the river is useless to game fishes because of this salt. Many
small fishes of the minnow type do live in the saline waters of the upper river.

The chemical nature of the river and its tributaries is discussed in

detail, and the fish fauna is discussed both arealy, quantitatively and

qualitatively. Detailed chemical analyses, including calcium, sodium, chloride,
sulfate, carbonates, total salts and pH, are listed for 100 sample localities of

the wiver and its tributaries. Monthly listings of fishes and water chemistry
is given for nine stations along the length of the river. An acccunt of the

species cf fishes and their distribution in the river, and their telerance to

high salinity, is given. Methods of improving the fishing in the river are

discussed.


