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TITLE

A basie s ery of, and inventory of species in, the Big Wichita Riwer and
its ‘watarshed in hawentral Texas, lying in the following countimss Cotile,
King, Feard, Knox Wﬁ Lbarger, Baylor, Wichita, Archer and Clay,
OBJECTIVES

To gather fundamental data on the above waters in regard to their physieal,
chemicsl and bioclogical aspects, and to determine the species of fishes present
in them, as well as the rslative abundance and ecological factors influencing the
distribution of such fishes,

SGCFE

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
Oklahoma. Exsluded are the thres major impoundments, Lake Kemp, Lake Diversion

and Lake Wichita, of the river or its tributaries, The fisheries._biolegy of
these thrse bodies of water has been discussed elsewhere (Completion Reports,
Fol=R=l, jobs Bel, B=2, and F=7=R=2, Job B=T7),

LECHNIQUES

A general survey of the river was ecarried out by traveling along the river
a8 closely as possible, by walking in the upper parts, by car when possible,
and by flat=bottomed skiff in the lower parts. At irregular intervals along the
w4ver3 ‘ampl s of tishes and water were taken, Samples of fishes and water

s0 taken at every tributary stream or spring, If the tributary had
,v,ilelemb volume, 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
lds domnstrsam from the tributary, where waters of river and tributary were
oughly mixed, This spetesampling gave us an overall, arveal picture of *he
istry of the river as it changed by increased salts or was diluted by the
dbutariss, and a qualitative inventory of the fishes of the various parts of
the yisraer aystem,

A gquantitative and seasonal inventory was msde by establishing nine
permanent, colleeting stations on the river, between the headwaters and the mouth
i TEL and visiting these monthly to take samples of fishes and water.
ﬂmﬁies showed seasonal changes in water quality, relative abundance and
.,whinges in the populations of fishes at the various stations, and also
sd migrations from upstrzam or downstream.
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Samples of the smaller fishes were taken in minmow=seines and preserved
in a formalin solution, Identifications and counts wsre made in the laboratory,
Largsr fishes were taken in gill nets, coarssemeshed seines, hoop nets or by
hooke=and=line fishing. The larger fishes were wsighed and measured in the fisld.
Stomach contents and ripe ovaries were saved for laboratory examination, and
careful notes were kept of spawning, pathological conditions, etc. This data is
given elsewhere (Completion Report, F=7=R=2, Job B=l),
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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
wners it forms the common boundary between Texas and Oklshoma 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,
the Wichita River runs northsastwsrd to the Red, and the Red River flows eastward
along the Texas=Oklahoma boundary, and into Arkansas and Louisiana before turning
southward. Though the Wichita River and some parts of the Brazos and Trinity
rivers 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 L,000 square miles of north-central Texas and,
Llocated along the river or its tributaries, are three of the moderately largw
impoundments found in northern Texas.

Geologically the emtire Wichita River drainage area lies within the Red
Bads of the Texas Permian, These are largely marine and delta sediments of
sandstone, shale, dolomite, limestons, gypsum, salt and conglomerate, Locally
there are small beds and Tenses of Pleistocene sand and conglomerate, largely
sonsisting of reworked Crstaceous materials, Except where removed by erosion,
the clder rocks and sediments are covered with a thin layer of Quaternary
leposits, partly derived from disintegration of wnderlying rocks and partly of
solian origine The Permian geology is espeeially important in a study of the
. ogy of the Wichita River, for the vast bulk of the solids, both dissolved
and suspended as well as bobtom materiais, are of Permian origin, The salts,
sspenlally sodium chloride and caleium sulfate, so imporitant to the egology of
the »iver, its water, and the surrounding land, are Permian,

The rslative hardness of the successive strats of Permian rocks and the

r srosional history of the area have dstermined the geography of the Wichita
Rive Near the headwaters of the river the land is extremely rough and broken,
The wiver flows in narrow canyons, bordersd by high ¢liffs, The land is
typified by sxpossd rock, stesp hills, deep gulleys and almost no level Lland,

pt for the floodplains of the river, Farther eastward the land is level to

y rolli d 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
pravel in a serises of rapids separated by deep pcols, Farther downstream the
river bed becomes braided sand and quicksand wntil it enters Lake Kemp, The
river 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
Biotie District, as defined by Blain (1950), However, there are striking changes
in vegetation type as one follows the length of the river, Near the headwsters,
in Cottle, King, Foard and Knox counties, the cedar forms the dominant vegststion
of the vwplands and the arsa 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. Downstream from Lake Diversion the uplands are still
covared with mesquite but broad-leafed trees, bramble thickets and vines oeccur
in the river valley. Still farther downstream, 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, thorny, wderstory
regetation.

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 muddy,

a sandy=loam, streamside vegetation consists of cottonwoods and willows that
grow almost to the water's edge,

The most strilkdng feature of the Big Wichita River is the burden of

dissolved salts carried by its waters., The water is far too salty for humen
consumption, This dissolved salt is the major factor affecting agrieulture in
the Wichita Valley and offers enormous problems to irrigation engineers and
chemists, The problems of fisheries management are no less challemging, Nearly
5 third of the length of the river is unsuited o fresh-water game fishes because
of excessive salt. Game fishes do live, often in abundance, in the lower
twoethirds of the river and the impowmdment lakes, but they are adversely affs
by the salt, The salt may permit saltet oclerant species of rough fishes, such
t 1 shad, to become abundant at the expense of the sports species., Local
» in salt concentration, at critical times, result in the death of great
of black bass and other game species. When the natural salts are amgmented
Lts from oil=well waste water, the sports fisheries is sericusly menaced.
Tn 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 g
skgrouad of salinity,

o
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BASIC SURVEY OF THE RIG WICHITA RIVER

Throughout its length, from sources in the cedar brakes and dessicated

to its mouth in the post oak forest of Clay County, the Big Wichita
188 constantly and greatly, physically, chemically and bioclogically.
sunvenience we have referred to three general divisions of the river, each

: rated gsographically by artifical dams. These are: (1), the upper river,
ineluding headwater streams and tributaries, downstream to Lake Kemps (2), the
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widdle river, between Lake Kemp and Lake Diversiong (3), the lower river, below
the Lake Diversion Dam,

In the upper river the stream gradient is high, The river and its major
cutaries flow through deep valleys or steep=cliffed 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 gemerally very high, but each tributary stream and large spring
antering 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 deveid 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 ne predatory fishes to.contend with,

The middle river is dependent on human agency for its volume, Lake ¥emp,
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
river. At other times the middle river is almost dry. In spite of the
irrsgularity 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 chammel 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 wheve the
current is swift,

The lower river is a mature river, flowing to the Red River in a belt of
broad meanders with scattered oxbow lakes, The water is generally turbid,
deep, and only moderately saline, The bed is sand, quicksand or mud, depending
on local conditions. Large fishes typical of the Red River drainage system
oceur hera,

The main stream of the Big Wichita River begins with the junction of two
prineipal 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 tributariess the North Fork proper, Salt
Creek, Cottonwood Creek and the Middle Fork. Contributing springs and tiny
spring creeks probably are responsible for as much of the water volume of %he
river as are the tributaries., The South Fork originates from springs and has
no major tributaries,.

The North Fork begins as a dry wash or series of dry washes and arroyos in
kens County but does not become a true valley until it passes from King County
Cottle County. Where crossed by State Highway 70, south of Paduesh, the bed
broad and there is a wide floodplain., We judge the river bed to measure at
Least 100 feet and the valley ons mile, However, this river bed is dry through
wst of the ysar. The presence of floodeguards at the bridge indicates that a
largs volume of water passes here in times of heavy rains. but we did not find
water here during the past projcet year..ndoubtedly #he goft sand carries some
wabsr in wnderground flow,

Nsar Snesdville, in Cottle Commty, the first Wwst® strsam enters the
North Fork, This ls Buck Cresek (sample locality 1). However, Buck Creek flows
omly onto the sand of the North Fork, sinks into it, and vanishes, There is
ne water in the river itself wntil the springs +two and one=half miles west of
Vo Ccttle County, are reached,
rom these springs, the true source of the river, for a distance of three
s Thsre are numerous contributing springs, This area is at the very

e
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edge of the Blain Formation, the main salt~contributing strata of the Wichits
Tallay, The Hackberry springs are not excessively saline, The water is clear
and cold, mmning swiftly between deep, clear pools., In these pools we found
olack bass, blusgill sunfish, longear sunfish, and other fishes (see records for
Hagkberry Station, table 3), In this three miles alone, of the North Fork, do
game fishes live, The insect fawna is also very large, including midges,
craneflies, damselflies, dragonflies, caddisflies, and stonefiies as well as the
usual aquatic bestles. To our knowledge, this is the only area on the Wichita
River drainage where stoneflies ocour, .

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

Below Salt Creek the North Fork consists of a series of deep, green pools
separated by low falls or rapids. In these deep pools one sess ledges of rock,
.t boulders, and in places the deep, green water is too deep to detect the
ttome The river looks ideal for game fishes but the only Wbiting® fishes
present are green sunfish, rarely weighing as much as 100 grams, R

A few miles below Salt Cresk, Cottonwood Creek enters the rivers, This is
another broad creek but it is slow=flowing and has a much smaller water volume
than Salt Creek, It is relatively sweet water, and contains white crappis, and
reputedly 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 Cottenwood Creek see sample locality analyses 15, 16 and 17.

Below the mouth of Cottonwood Creek the North Fork receives water from a
largs number of springs, The salt content of each spring tested was slightly
diffsrent so that the salinity of the river differs slightly every few hundred
yards. By the time Johnson 0il Field Station is reached, most of the springs
ende

A few miles below the Johnson 0il Field Bridge, a tiny spring with its
origin in the Johnson 0il 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 rivsr, see sample locality water analysss 35, 36 and 37,

Below Jehnson Oil Field Creek, no important tributaries are found wntil
the Middle Pork joins the river, in Knox County., The Middle Fork drains the
Lamd 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
ot the North Fork are appreciably dilutedo The Middle Fork does contain a large
amount of caleium sulfate (gypsum).

The Sonth Fork of the Wichita River begins west of Gut rie, in King
Comty, in a series of moderately saline springs. This water is net too salty
o support game fishes and black bass are said +o occur there, By the time the
watar reaches Guthrie it is quite salty, espeselally after long dry spells when
+he . r doss not flow at Guthrie and the water in the pools evaporates, thus
e ng the salts. Some less salt—tolerant spesies of fishes, such as
e black builhead and red shiner, oceur at Guihrie after floods, when they are
@ashed from upstream, As drought continues, these forms die off and leagve in
the pools only the salteresistant species,

Bazt of Guthrie extremely saline springs emerging from the Blain Formation
rollube ths water but result in a3 constant flow for several miles, What happens
%o this salty water we do not know, I+ 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
thers and the dry, rock bed of the river is sxposed, 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 so. :

From Benjamin Station eastward, sweet water springs dilute the saline
waters of the South Fork, For example, On April 23, 1955, ws took water samples
at Benjamin Station, ten miles eastward, and twenty miles eastward., Successive
dsereases in chloride weres 1l,777 ppm., 11,893, and 8,387, Total salts tested
decressed as followss 27,782 ppme, 21,968, and 17,938,

After heavy rainfails the Scuth 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, discolorsd, Im dry
periods the South Fork is dry except betwsen Guthrie and Benjamin and near its
mouthe However, when the South Fork rises so greatly following rains, the
water is quite sweet (see Guthris Station records for December 10, 1954), TWhen
the river floods, water from the uppermost meaches flushes away the salty water
and then runs swset, and this sweet water reaches the North Fork, Tn drought,
when the only water reaching the North Fork from the South Fork comes from the
springs of the lowsr part of the river, the water is not excessively saline.
Summarized then, mush of the salt of the South Fork does not meach the North
Fork and Lake Ksmp, but we do not know what becomes of i+,

A3 a result of dilution by the fresh water esst of Benjamin, the South
Fork whers it joins the North Fork is quits similar in quality (see sample
Loeality water analyses 51, 52 and 53),

The Scouth Fork and the North Fork Join in an insccessible 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 wneventful, Fishes present are the usual species of the upper
river,

Below the junction of the forks o the Wichita River becomes slightly
larger, flowing through a braided sand vallsy to Lake Kemp. In some places
the river bed is quicksand. The fish population, however, is unchanged,

The middle river is the shortest of ths thres sections discussed, I% is
approximately seven miles in length (straight-line distance)s The river flows
int a bsd of braided sand, mud and guicksand with but little surface Flow when
the floodgates of the dam are closad, Large game and rough fishes ocour in the
desper holses and there are usually some Ffishermen attempting to cateh themo
Oresks that emter the middle river avs usvally small, except for Spring Creek
and Cottonwood Crask (thers are two Cottonwood Creeks entering the Big Wichita
River) and the water quality is fair to good, Although the river itself is,
4 course, a navigabls stream whose bed belongs to the stats, the land around the
L& rivar, sxeept where crosssd by the bridgs on U, S, Highway 283, is the
rerty of the Wagoner Ranch., Except at the bridgs mentioned and by boat from
3 Iiversion, fishermen czmnot gain access to the middle wiver,

The lowar river begins at the Lake Divar
small quantity of water enters the viver here 4 ing most of the ysar, there is
4 large plunge=pocl where large Pishss are cmmoe Below the plunges=pool,
waber enters the river a little at a time from irrigation seepage waters, small
X and tiny tributary stresms, The first large tributary stream is Beawer
5i¢e  Below Bsawver Creek's mouth, numsrous small tributaries enter +he river
98 sample stations 66 %0.85). Just east of Wichita Falls, Holliday Cresk
mses the water volume of the river considersbly, Another major sourse of
> and an important factor in the dilution of salts is the waste water of the
of Wichita Falls,

ion spillway, Although but a

BLNY
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From Laks Diversion Dam to Wichita Falls, the river becomes constantly more
saline as a result of escape of irrigation watsr and poliution by oil well
2alt water. At times, total salts double betwsen Diversion Dam and Wichita Falls,
With the entrance of ths waste waters of the city of Wichita Falls, the salts are
again diluted to approximately their concentration in the water at Diversion Dam,
The lowsr river is a mature stream, moving slowly in a series of meanders,
Large fishes are numerous in the deeper holes, In the lowsr reaches, almost all
the river is deep and pocls are numerous, Agquatic life of all kinds is numerous ,
Including such vertebrates as frogs, snakes, turtles, ducks, geess, beavers,
miskrats, minks and raccoons, Zooplankton occurs in the larger pools, Crayfish
are abundant, as are several species of freshwater mussels but there seem %o be
no aquatic snails, Insects are abundant, The usual aquatic species are founds
dragonflies, damselflies, midges, cranefliss, whirligigs and water beetles of
several kinds, backswimmers and water boatmen, and vast numbers of water striders.
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
lchita Falls in the summer months and these probably spent their larvail life in
river,
The river below the mouth of Holliday Creek has few tributaries, and none
of any size., The lowsr ten miles (following the curves of the river) seem to be
ree ¥ tributariss except for a spring at the very river mouth, There are
numsrons oxbow lakss in the lowsr river walley but we did not check thesa,
The confluence of the Big Wichita River and the Red River is in a broad,
During most of the ysar the Red River rums as a small chamel in

)
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SAMFLE LOCALITTES UPON WHICH THE BASIC SURVEY WAS BASED

The following brief paragrsphs list the prineipal sample localities taken
by 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
sounite  The given date is the date of the first sampling, If additional wgher
~88 were taken and analyzed, they are listed under the same number as the
o out by the actual date of sampling.

A vast amount of detailsed notes and investigations have gone into the

Ya here condensed, In general, arrangement is from west to sast, beginning

# the North Fork and taking up each station or tributary to the eastward, The
is often wvaried and s¢ reely comparable, but, in most instances, is

anatorye. One hundred typical sample localities are listed here,

ive of thes nine regular stations that were studied oncs each monthe

SAMFLE LOCALITIES ON THE NORTH FORK (numbers 1 through L6)

st

Le Busk Cresk, March 9, 1955, A small amy, running from pool to pool
- " 18, entsring the dry b the river to sink from sight
v in times of flood doss the river have water hera, However,
tain fishs

9 Fundulus kansse

49 Cyprincdon »ubrofluviatilis

-}
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2, North Fork, 25 milss above Ha@kbe%%y Station, May 20, 1955. The large
ot spersed springs here are the actual hsad of the psrmsnent river, where the
watar that flows all year, even in the dry season, emerges from the ground, Fishses
were present but we did not take a sample,

3. North Fork, 13 miles above Hackberry Station, May 20, 1955, Water volume
of the river is somewhat greater but conditions ctherwise 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 lie

5, Between Hackberry Station and the mouth of Salt Cresk, January 31, 1955.
Har& the North Fork flows swift and clear over sand and gravel bsds with soms

bare rock and small waterfalls, Between the rapids there are deep, green pools
with rocks and ledges visible, The river flows through sandy flats and gypsum

ilffbo We noted some immense schools of H~§Oﬁnathuw placita, numbsring tems of
thougands of fish. No water sample was tak: I the water should be the sams
as that at Hackberry Statiom., A fish sample from the foot of a rapids includeds

L Hybopsis asstivalis

75 Wotropis bairdi

8 Notropis lutrensis

77 Notropis oxXyrhynehus
o%rm 1s E@%tcrl
es vigiiax

du¢u9 kanqaw
31 rinodon ruprofluviatilis

6o A smsll 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,

SATT CREEK, This is one of the major tributaries of the North Fork of the
Wﬁ«hita River, I% enters the north side of the river about six miles downstrsam
from Hackberry Station, and is the principal salt-contributing stream of ths
Blg Wichita Rlvaro For this reason it was studied in some detall and over some
timee e

Sal* Cresk is largs, apprﬁx1ma¢wﬁy i cubic feet per secomd flow in normal
It emerges from numerous springs, sam@ largs, in the Blain Formation and
uuep pocls, some of them 50 fest w1des 7 mils longq and ten feet or mors in

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

g ;a*@ﬁﬂrant fishes and large quantities of aquatic vegetation. No game or
medatory fishes occur in Salt Creek, and its mingling with the waters of the main
am so increasegthe salinity of ih@ river that ro game or predacious fishes
3pt the gresn sinfish oceur anywhers between the mouth of Salt Creek and Lake
Eemp, 65 miles to the eastward. Some tributary streams and impoundments do have
game fishes, but not the main river, '

In Salt Creek itself we found omly Fundulus kansae and Cyprinodon
luvigtilis, but these two species of fisnes were presen® in schools of tems
usands, and formed columns in the water a yard or more in diameter and
31 vards long, with the small fishes so densely packed in the schools that
*he schools appearsd %o be black cylinders gliding through the watsr,

rubr
of 4

sevey

7o Thz North Fork, just goora the mouth of Salt Creek, January 28, 1955,
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8, The mouth of Salt Crsek, where the water wss not mixed with that of the

North Fork, January 28, 1955,

9o The North Fork, just below the first rapids below the mouth of Salt
Cresi, where waters of river and cresk were thoroughly mixed, January 28, 1955,

10. A moderately large spring on Salt Cresk, % mile above the mouth of
the ereek, January 22, 1955,

N

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

¥
o3
k%3 )

N

78 T e it 1 e : ; Hh f Sald ! —_
120 A large spring, 13 miles ahove the mouth of Salt Creek, Janusry &

,
ey ,:’
LIDJ0

13c West Fork of Salt Creek, above the spring located 1% miles above the
mouth cf the cresk (nc. 12). Many Fundulus kansae and Cyprinodon rubrofluviastilis
ware noted here on January 22, 1955,

1ho A small stream from a large spring on the south side of the North Fork,
ited just asross the river from the mouth of Salt Creek and 250 yards
domnstreamy, July 19, 1954, A fish sample includeds
o

? 80 Notwropis bairdi
19 Fundulus kansas

249 Cyprinodon rubrofluviatilis

COTTONWCOD CREEK. The second major tributary of the North Fork, this stream
is smaller than Salt Creek, and slower-flowing, It also enters the north side
of the river but is rslatively "sweel" water, In fact, it greatly dilutes the
North Fork salts, The deeper pools on Cottonwood Creek were too deep to seine
with the small seines we were able to carry on our shouldsrs but we noted many

izzard shad (Dorosoma cepsdianum) and one white crappie (Pomoxis annularis) in
the desp pools and have heard that black bass are sometimes taken I'rom ithe creek.
Of the smallsr fishes, ws took the following sample on January 2k, 1955:
6 Dorosoma cepedianum
70 Notropls lutremsis
£39 Bybognathus placita
zl Pimephales vigilax
303 Tundulus kKapsae

29 Cyprinodon rubrofluviatilis
1 Pomoxis annularis

15, North Fork, above the mouth of Cottomwood Cresk, January 2L, 1955,
9 D »

16, Cottonwood Creek, near its mouth, January 2l 1955,

@

17e North Fork, just below the first rapids downstream from the mouth of
mwnod Greek, whers waters of river and cresik sre thoroughly mixed, January

SPRINGS BETWEEN THE MOUTH OF COTTONWOOD CREEK AND THE JOHNSON OIL FIELD

18, Small spring on south side of river, just across river from mouth of
mwood Creek, Janmary 2L, 1955, Emerges from under rocke. Flow rate about
zale/minute, estimated.

19
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river, January 2L, 1955, Drains to ten acre marsh and vond, and then to river,

190 Moderately large spring, 100 yards east of nc, 18, and on same side of
b &
Hany £ish in stream and pond, all Fundulus, Cyprincdon and Gambusia.

20, Small spring on south side of river, 200 yards sast of no. 19, February
12, 1955, Drains to small marsh before seeping to rivers about 2 gal. /mln'ute.,
ﬂl%h include Fundulus, Cyprincdon and Gambusia.

2loe A Q“mal.n:, seepage spring entering a deep pool at the base of a gypsum
LLff beside the river, February 12, 1955, No apparent surface runoff to wiver
ty as level is two feet higher, must reach river beneath ground, Fundulus and

&Wmodon notede

22 Double spring arising from rr‘aanglomarrate layer about twe miles east of
th of Cottomwood Creek, February 12, 1955, Flow aboubt 5 galions per minute,
taken ineludes Notropis bairdi, No lutrensis, Fundulus, Cyprinodon and
Gambusiae

& I" ((
m-’ f‘
pxs

23 Small spring, about one galion per minute flow, located 100 yards esast
of number 22, February 12, 1955, Marked cdor of hydrogen sulfide.

2o Baautiful, crystalsclsar, ¢old, spring emerging from two areas at
@ of g @cmglomera,te eliff, Water fajls from ¢liff ten feet to deep pools, then
vigh series of rapids to river. Flow estimated at 20 gallons per minute on
bruary 12, 1955, Fish are abundant and includss
Netropis bairdi

Netropis lutrensis

Hmep%ﬂ es vigliax
Funduius kansae

Cyprinodon rubrofluviatilis
Gambusia affinis

M:wmp(b&ms salmoides == In pool under waterfall,
Lepemis cyanallus == In pocl under waberfall,

aastwards The ﬁsh popula, tion Wa similar ax*ept tha* ‘Lshere Wera no
DI 19550

2o A large spring, emergin 'f‘:r‘ m the face of a conglomerats cliiff nine

1" o3 *ahfe ground, on the south si & of the river about five miles wsst of the
0 il Field bridge, ‘Wﬁbw&ar‘y 35 "L 55e Fish present included only Not tropds
i, Frundulus and Cyprinodon,

aids *Ch & ‘mivw bank 1 mils
flg gallon per Sehzejz:,d on utﬁma, s 1955,

b
f.o;
2ed
5 &
b
D
%’

t of noe 27, g deep pool beside the
Lrom *:he last rise of the wis
nilshk, fathead minmows (Pimepha,
- rubrofluviatilis,

e river appeared to
arve  We ssined and tock several
258}, Fumdulus kansae and

A small 2 reek on the north aijf of *h@ river with its present surface
ne river slight, probably not mers than 1 gallon per minutea It is
Le sast of no. 27. February '1*?9 19550
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29. A small creek, now almost dry, emerging from a nowecollapsed gypsum
savs through a thick gypsum strata., There are indicstions 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
"ide on February 130 1955, No fish present,

JOHNSON OIL FIELD STATION, For dstails see tables 5 and 6.

31, Deep hole in riverbank at Johnsom 0il Field bridge, possible spring,
on January 29, 1955, The pool is broadly ocmpwt@d with the rdiwvar,

JOHNSON OIL FIELD CREEK. A small but sextremely salbty stream that enters
& river 1 mile below the Johnson Oil Field bri ga Strangely enough, both
Fundulus and Cyprinddon were noted in this strwam,, where salt concentration on
soma oscasions rsaches 27%.

@

32 Head of main branch of Johmson 0il Field Cresk, March 9, 1955
330 Creek at crossing of Farm Road 567, July 19, 1954 and other dates,

3ho Tributary of creek, entering the main branch 1 mile belew ths bri dge
o farm road 567, January 31, 1955,

350 Creek near its mouth, March 13, 1955,
360 North Fork, just above mouth of Johnson 0il Field Creek, March 13, 1955,

370 Norih Fork just below first rapids below junction of river and Johnson
Uil Field Creek, where waters of river and creek are thoroughly mixed, March 13,
2955

380 North Fork, five miles above mouth of Middle Fork, Febwuaf*y“ 26, 1955,
River flows swiftly *yhrvough ¢liffs of friable red rock, blue clay and gypsum
stringers, Some desep, green pools exist, where we could not ssa the hetiom,
gining tooks

HZMOESILS aestivalis o= common in riffles.

otropis bairdl o= Common to abundant.,
OLropls OX Thynchus == Common in rifflas,
Notropls potieri == Scarce,
ognathus E.Labﬁ,a o= Gommon and largs, up bo six inches.
Tus kansae - Abundant.,
ﬂrmodcm rubrofiuviatilis == Extremsly abundant in shallows,

, 7. Middle Fork on Jack Brown Ranch, several milss above mouth, Marsh 9,
Do Water sample taken by Dr. Carl Grayo

L0e  Worth Fork, just above the mouth of the MWddle Fork, February 26, 1955,

lile Middle Fork at mowth, February 26, 1955, The stream is deeps 510

tidy only 35 cme on the Sem’ifn Diske Thers is no definite val ley hef

ool a slobelike gm),le,y“ through the mesquite flats, Fish samples whers moui.d
suine were identical to those of the North Fork (nce 38) but we have no ,Ldea,
st wight be in the deep, blue holes,
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42, North 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
mixing of the waters of the two streams.

L3s Good Cresk, 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 includeds
2 Dorosoma cepsdisnum
1L Notropis Iutremsis
1 Pimephales vigllax
2 Lepomis gyane.
3 Lepomis humilis

i, River at mouth of Good Creek, February 26, 1955, Hers the wiver is
8 swify, clear torrent rumning over a rough, solid, rock hed. The water was
shallow but so swift that we had diffieulty in crossing from one side %o the ohher,
We wars wmable *o ssine in the swift current but notsd numerous gizzard shad and
found sbout 20 of them freshly dead, apparsntly killed in trying to ascend the
rapids,

i5e Foard City Creek, February 26, 1955, small, intermitbtent crssk
flowing over gypsum and red beds. Therﬂ are some long_,, 7&”’10[’ deep pools but we
found no f£ishe

ibs River near mouth of Foard City Creek, February 26, 1955, The river
hers runs through gravel flats and looks very m‘a@h 1ike it doe at the Crowell
Station, a few miles domstream, PFish were collected but seem sbout the same as
oeeur at Crowell Statiomn,

CROWELL STATION, For details see tables 7 and 8,

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

SAMPLE LOCALITIES ON THE SOUTH FORK. (Numbers L7 through 50)

7, Humble Lease, ten miles east of Guthris, July 19, 1954, Hers *ns

Lrar 1s narrow, about ten fset in width, flowing swiftly through a desp canyon
n gypsum and soft sandstoneo Fish takern ineludss

88 ypmoon TbFofluviatilis

EENJANMIN STATION, For details see tabless 11 and 12,

Lfe An arro ordingrily dry but carrying rainwater afber even moderately
(‘9 o 2 3 2 2
heavry W&mavg sampled January 16, 19559 to cheeck the salts of ordinary rain
" water, As suspectsed, the water was wers . in caleium and sulfate but
aspecially high in sodium and chloride.

Lﬂq% South Fork southeast of Guilliland, on Farm Road 267, June 18, 195k,
ar 1s shallow and flows through a muddy valley but has a firm @and bedo
d= seined hers and tooks

1 Notropis oxyrhynchus

14 Hy’rjogia*mus piacita




21 Cyprincdon rubrofluviatilis
1 Lepomis cyanelius

L Pundulus kansae

50, South Fork north of Vera, April 23, 1955, The river flows rather slowly
through deep pocls in a broad, sandy valley, Fishes seined included Notropis
bairdi, N. oxyir'hyn@hmg Hybogna‘thns plam.utan Fundulus, Cyprincdon and Lepomis
”jare 'T»(uo

JUNCTTON OF NORTH FORK AND SOUTH FORK,
51. North Fork just above junction, March 5, 1955,
52, South Fork just above juction, March 5, 1955,

53, River just below first rapids below junction, whers waters of both
s agre thoroughly mixed, Ma,tmh 5, 1955,

River at Cleghomrn Ranch, above Lake Kemp, March 13 and other dates,
is broad and shallow with a quicksand bottome Fishes taken includes
18 Hybopsis aestivalis
11 Notropis lutremsis
31 Notropis ox;y’.r*hyn@h us
25 ﬁm&u%{?s kansa, '
10 Gjp*’ﬂllodﬂn b3 mfl uviatilis

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

KEMP DAM STATION, For details see tablas 13 and 1l

550 Small cresk, usually dry, contained water on Juns 1l, 1955, Located
L00 yards below the Lake Kemp Dam,

Stream abont ons mile below Lake Kemp Dam, with source in ¢liffs sowth
of rirsr, Measured sbout 6 feet wide and 18 inches deep on June 1L, 1955,

Wide, deep creek but scarcely flowing on June ‘lh.” 1955, Mouth is

s below the Lake Kemp Dam, on ths north
gide of the river. Very slows=flowing on Juns 1l, 1955,

58, A small straam about four miles

5%, Whisky Creek, July 13, 1955, Almost dry bub thers was water in the
'er gr poole remaining in the stream bottome The waber sample was taken from
a,!:uou,t gight by ten fest in area.

60, Spring Creek, July 13, 1955, A very bmo:
almost stagnant. It was about 50 feet wide at = |

Ale Cottonwood Cresk, July 13, 1955.
wide ab g point a mile from the mc»u.ﬁho

THE LOWER RIVER, BELOW LAKE DIVERSICON,

DIVERSION DAM STATION., For details sss tables 15 and 16.
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BEAVER CREEK. This a major tributary of ths Big Wichita River, with its
the Wagomer Ranch., Near its sourss the cresk is dammed to form Santa

2o Headwaters of the srsek, above Santa Ross laks, March 5, 1955,

63. Santa Rosa Laks, March 5, 1955, The lake contains black bass, sunfish
of several speciss, gizzard shad, river carpsuckers, and other speciss. It was
t sampled during this study, as far as the fish popvla,tlon is @ome:med but
e water was sampled,

blie Beaver Creek on U. S. Highway 283 crossing, July 9, 195L. The
averages about 25 feet wide and L feet deep, and has a muck bottome I
- In a valley heavily wooded with mottonwoods and willows., Fishes taken

2 Carpiodes carpie

1 Gyprinus carpio

5 Notro ix;» Iute GnSL:n
lecaghales vigilax
letalurus punctatus
Gambusia affinis
Lepomis cyansiius
Lepomls humilis

Lepomis mepalotis
OMOXLS annul,a,m‘s
Rpl@dlnc‘i,uq gI’?mllanS

==J i—‘\a ANV O\bd\O

Se Beaver Creek, % mile above its comflusnce with the river, July 26,
The creek is deep brt slow, with 3 soft mud bottome Fishes includes
131 Dorosomg @epedlanum
81 NeTropis Tutrensis
1 Phenacobius mirabilis
2 Pimephaleés vigilax
i Tefalurus punctatns
5 Fndulus kansae
87 Gambusia alfinis
3 Lepomis cyanslius
17 Tepomis megaiotic

BIG WICHITA RIVER BETWEEN THE MOUTH COF BEAVER CREEK AND WICHITA FALLS

666 Rlve’w ab Valley View Bridgs, April 30, 1955, The wiver was very low
and many bars of sand and quicksand were M;m@do European carp were common,

670 A small, swift crsek about % mile below Vallsy View Bri » April 30,
19556 The water was muddy and the only ‘“Jﬁhe:, taken mweye Notropis luzrensis

» Cresk, April 30, 1955, A lawge oreek entering the south sids
six feet wide and ‘th‘r@e fest des=p : o Not s ]

Yo Lowa Park sewsr entrancs, April bed sewsr water that

4\),9 L 722 ;i
tie r* "J’(:?I’ a,?“ 2 hg’*‘ %ai:e cf %‘pﬂed 1‘v°©m inch pips. We foumd many green
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70s A broad drainage ditch on the north side of the river, April 30, 1955,
This is obvicusly artificial, and contained desp, brown water. Not seined.

7le A small, clear creek on the south side of the river, April 30, 1955,

T2o A deep, sluggish ereek on the south side of the river, April 30, 1955.
An cil well was being drilled near this creek and there was a slight oil slick on
the water. However, Notropis lutremsis and Gambusia affinis were common here.

730 A largs, clear, swift creek on the north side of the river. This may
be irrigation water, for much irrigation was being done on this date, April 30
. g ALBL, & g 9 P
1955, We seined here and ‘took hundreds of Notropis lutrensis.

The A large, muddy creek entering the south side of the rivsr, April 30,
1925, This is a permanent creek, with large sandstons boulders near its moukhe
We ars surprised to find it not named on cur maps.

T50 A small, swift stream, possibly irrigation overflow water, lccated
4 mils 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 18,

Deadman Creek, July 13, 195k, This small, permanent creek that enters the
rivsr on the north side, at Deadman Bridge, contained the only resident
popuiation of spottail shinmers known to us in the Big Wichita River drainage
systeme On the above date we seineds

3 Dorosoma cepedianum
i €arpiodes carpic

Ly Cyprinus carpioc
10k No%?opis iu%rensis

L2 Notropls venustus
1 Hyoognathus p.

F ws placita
5B “iué’%i%ﬁﬁ?ﬁis
Ly Cyprinodon rubrofluviatilis
8 Lepomis cyaneilus

78, A small creek, 12 inches wids, on the scuth side of the river one mile
belew Deadman Bridge, May 1, 1955,

79 A small, swift, clear creek on the north side of the river, May 1,
L7550 Seining revealed hundreds of Notropis lutrensis only.

80, A4 small, swift stream on the north side of the riv 1, possibly all
irrigation escape water, May 1, 1955,

8Lo A broad (6 feet wids), muddy stream sntering the river on the south
side, May 1, 1955, This stream has a large vallev bu® no name on maps available
o J B

0 USe

82 Pleasant Valley Cresk, May 1, 1955, A4 large, swift, muddy areek on
tha north side of the river, This stream was greatly swollen by irrigation escape
ahtar on the day checked,

85, Seven Springs Creek, May 1, 1955, A short stream about six feet wide
il two feet desp at the mouth. It was seined August 3, 195L, and the following
fishes were tgkens
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72 Doroscma cepedianum
28 throgls lutrensis

Plmephales vVigilox
I ﬁurus pxmu%a%us
7 %fmodm rubrofluviatilis
12 ambusia affinis
mcrop%e salmoides

2 Leﬂpgm: %anel'l

19 Lepomis megalotis

Bho A small creek, about two feet wide, entering the north side of the
river 3 mile above Wichita Falls, May 1, 1955, No fish present, Possibly
irrigation escape water,

85s Wichita River at 10th, street bridge, at western edge of town, May
1, 1955,

HOLLITAY CREEK, This important tributary is dammed southwest of Wichits
Falls to form Lake Wichita, For details of the fishes of Lake Wichita see
Completion Report, F=7=R=2, Job B=7, There is some industrial pollutiom of
Holliday Creek and this 1s deseribed in detail in Completion Report, Fele=R=Z,
dob C=2, part 2).

86, Holliday Creek at State Hospital, July 26, 195L. The ereck here is
deep, sluggish, mudabo%omed and eattail lined, Se:.mng tooks
2 Lepisosteus productus
1 Dorosoma @epedlanum
3 Gazplr»des carpio

us carpio
13 No %mo*:.s ffu%rers:i.s
o vemgmeVJs crysoleucas

1 Tetaluras punctatus

l; Gambusia affinis
18 Mieropterus salmoides

1 Lepomis humilus

2 Lepomls macrochirus

2 Lepomis megalotis

87e Holliday Oreek at Hampstead Bm‘dg July 20, 1954, A spr ing enhers
the creek here and the water of the creek is da_luted by the fresh wagter of ths
soringe Fish taken includes

13 Dorosoma cepedianum

.LO Notropis lutrensis

> Tetalurus pﬂu*‘ﬁgﬁbﬁ‘

1 Mieropterus salmoides
3 Lepomis megalotis
10 Apicdinotus grunniens

88, Holliday Greek at ¢liffs, 1 mile below Pecan Street Bridge, July 20,
195Lhe The oreek is silted here. Seining in a deep hole tooks
2 Cyprinus sarpic
1 Notropis buchanani
101 OE;I“O’pL Lutransis
1 Phenacobius Mrapllis
1 Pimephaiss wigilax
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1 Ameiurus melas

7 Gambusia alfrinis

1 Tepomis cyanellus

1 Lepomis humilus

1 ;ifg)omis megalotis

2 Aplodinotus grunniens

THE BIG WICHITA RIVER BETWEEN WICHITA FALLS AND THE RED RIVER

PLUM CREEK, This small stream is an extremely important pollution
effluent diteh, and several industrial concerns are located beside the creek,
Water quality varies greatly from day to day. There are no fish present. For
details see Completion Report, Fe7=R=2, Ce2, part 2,

89, Wichita River at Ohio Strest Bridge, April 12, 1955,

90, Small spring on south side of river, - mile below Ohio Street
Bridge. Estimated flow 5 to 6 gallons per minute,

91 Flume of eity disposal plant,

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

930 A broad, slow creek, 1L feet wide by thres feet deep, April 12, 1955,

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

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

9%e A large pond or small lake beside the river with pverflow pipe to the
river, not flowing to river at presemt. April 12, 1955.

97o_ A small creek entering the river on the north side near Irom Bridgs,
nerth of Petrelia, April 12, 1955, BEstimated flow 30 to LO gallens per minute.

98, Another small creek on the north side of the river, 7 mile below no, 97

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

100, A small spring beside the Wichita River 200 yards above the Junetion
of the Wichita River with the Red River,
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TABLE I, WATER ANALYSES AT SAMPLE LOCALITIES LISTED ON PRECEDING PAGES
no, date caleium sodium chloride sulfate carbonates +tobtal salts H
le  3/9/55 1079 208 28l 2501 160 L, 228 7.80
2. 5/20/55 588 252 Liydy 1138 2l 2,666 -
30 5/20/55 5L8 252 L61 1030 2lly 2,535 =
Lo 5/20/55 562 512 799 1145 232 3,250 8,00
5. 1/3/55 ,
6o 1/31/55  269L 11859 20058 3872 12 38,725 708l
7. 1/28/55 1392  1Lok 3106 1902 205 8,009 7695
8, 1/28/55 3Ll 10100 18327 MR 134 36,1150 ToTL
9. 1/28/55 2282 5353 9140 L112 216 21,103 787
10, 1/22/55 79L 1262 21080 14100 13h 18,570 7090
11, 1/22/55 1916 11L57 19037 2656 110 359206 7066
12, 1/22/55 2608 12563 20725 1378 119 10,393 7030
13, 1/22/55 1942 9191 15220 3158 124 29,635 7690
1he  7/19/5L 617 3723 5991 1001 179 11,517 7075
15, 1/2L,/55 1612 5100 8742 2535 192 18, 2181 7085
16, 1/24/55 616 765 1376 1060 592 h9009 785
17e 1/2L/55 1290  L998 8032 2516 188 17,02k 7090
18. 1/2L/55 23 1556 2263 1010 2l 5,496 765
19, 1/2L/55 348 988 1429 830 166 3,761 8600
20, 2/12/55 5Lo 988 1598 998 260 L, 38l 8,10
2l. 2/12/55 2710 7070 13135 2;88 266 25,669 8630
22, 2/12/55 320 168 692 620 220 2,326 8.1i5
23. 2/12/55 Lo8 1168 861 £90 257 2,58l 8040
o, 2/12/55 262 120 52l 600 250 2,056 8030
25, Q/ié/SS 320 321 126 677 20 1,984 8020
26, 2/13/t% 28l 276 231 682 330 1,803 8,15
27s 2/13/55 612 36l 666 1150 228 2,970 8410
280 2/13/55 1340  L7%% 7810 2515 153 16,612 8,00
29, 2/13/55 667 30 116 1483 38 2,33k 830
30. 2/13/55 1636 L6l 7900 2505 510 17,222 8,70
3o 1/29/55 1065  L8L8 7L55 2430 200 15,996 7082
320 3/9/55 2593 1380 4750 2577 182 11,482 ?08@
33 7/19/5h 2762 26026 88351 1059 125 143,186 20
9/25/5L 67956 33000 170090 1895 93 273,03k Bojv

- 1/3/55 8770 2L550 51520 2503 135 87,1578 ToliO
3he 1/31/55  67L5  1085L 26980 2280 112 L6, 980 7463
3o 1/31/55 1403 L998 83L3 2391 165 17,300 7070
360 1/31/55  723L 12060 @ 29368 2730 103 51,095 7080
37 1/31/55 1628  LoLs 8Li32 2699 165 17,869 7o 75
38, 2/26/55 1090 509l 75kl 2832 160 164720 7675
39 3/9/55 1307 2295 3860 2607 173 10,2L2 -
W0, 2/26/55 1346  L79L 7633 2805 1h2 16,720 7695
ile 2/26/55  108L 2550 368L 2640 12 10,076 7085
Lzo 2/26/55 1552 3009 5280 2675 154 12,6010 7695
Li3e 2/26/55 L62 90 222 912 104 1,790 7080
Iilio 2/26/55 140 1029 6610 2805 153 15,037 7675
i5e  2/26/55 860 520 1,68 2125 190 by 343 8,05
Libe 4/56/5; 1hly 1208 652l 3310 140 15,626 7095
7o 7/19/5L 1548 8888 15691 90k 139 27,181 7060
L8, 1/16/55 933 598 925 206l 110 hgéjo 8,00
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no, date calcium sodium chloride sulfate carbonates total salts tH
L9, L/23/55  172h . 6565 11893 1642 Lk 21,968 Teko
50, L/23455 1552 50L9 8387 2785 165 17,938 7460
5L 3/5/55 1370 3825 636 2592 122 1li,255 7695
52. 3/5/55 1562 3060 5858 2112 130 12,722 7090
530 3/5/55 1580  3l17 6213 2h2ly 125 13,759 7080
Sho 3/13/55 1556 3315 5982 2L53 137 13,lh3 7670
L/8/55 8oo 2268 39L9 1205 137 8,359 8,21
L/28/55  1oL8 3825 5902 2Lo2 13k 13,317 8,16
556 6/1L/55 250 L95 76l 1,80 82 2,071 Te75
560  6/1L/55 22 501 773 L38 139 2,093 7085
57. 6/1L/55 252 529 817 L95 13L 2,227 To90
580 6/1L/55 52 55 85 19 128 339 Ta75
59 7/13/55 66 9 1k - 320 Lo9 760
600  7/13/55 218 L35 670 132 104 1,859 7090
61, 7/13/55 148 260 Lor 259 112 1,180 8,00
62, 3/5/55 L3l 15 18 860 185 1,510 8,05
630 3/5/55 180 12 22 28l 185 683 8035
6lie  7/26/5) 71 0 9 30 1Lk 25, 8oL0
65, 7/26/5L 206 252 675 1 130 1,264 Tol5
66, 1/30/55 s 759 1722 111 171 3,178 8610
67. L/30/55 386 583 1120 31k Lo3 2,706 8612
68, L/30/55 100 671 1322 L37 171 3,001 8022
69, 11/30/55 218 396 675 327 118 1,73k 8,25
70 L/30/55 278 522 906 38l 180 2,270 8ol
7lo L/30/55 238 Li26 710 373 158 1,902 8435
720 L/30/55 334 616 1295 203 165 2,610 8o 3L
73.  L/30/55 220 390 67L 327 125 1,736 8430
7h.  1/30/55 21); Li02- 693 297 140 1,7L6 8025
7% L/30/55 268 L8 807 Lo8 171 2,134 86111
€0 5/1/55 332 Br2 1216 195 180 2,195 Eo 3L
775 7/1;/5a 271 318 621 352 125 1,701 8,35
5/1/55 378 605 1181 376 238 2,778 8029
78  5/1/55 232 390 683 312 16 1,761 8030
7% 5/1/55 294 558 60l 91l 161 2,531 8,39
8ce 5/1/55 226 Lo2 675 951 13k 1,788 8631
8. 5/1/55 232 39 719 299 140 1,786 8,31
82+ 5/1/55 230 Lkl 755 317 159 1,905 8031
83 5/1/55 330 576 968 500 229 2,603 8039
8ke 5/i/55 22l 1450 692 128 131 1,925 8012
85, 5/1/55 300 181 1030 206 152 2,172 8025
860 7/26/5L 157 12 195 8 137 509 6095
87. 7/20/5h L7 20 L9 19 81 216 7070
88, 7/20/5L 273 8L 351 147 255 1,110 To50
89, L/12/55 26l L8l 1075 80 110 2,043 8016
9. L/12/55 180 363 736 60 152 1,L91 8.23
9le L/12/55 63 126 1l 66 201 601 8,10
920 L/12/55 68 126 1l 76 201 615 8030
93  L/12/55 20k 318 563 250 162 1,497 8010
9he Lif12/55 Li2 637 1296 L73 158 2,986 8436
9o uf12/55 2o 378 67L 353 101 1,7L6 8630
960 L/12/55 272 351 710 178 315 1,826 8051
976 L/12/55 L72 5L6 1322 338 186 2,86l 8631
98s  L/12/55 312 585 o1k 636 125 8,572 8030
9% L/12/55 120 806 AR 175 148 2,592 8021
100, L/13/885 180 56 20 59 573 888 8032
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TABLE IT. VOLUME OF WATER IN THE BIG WICHITA RIVER AT WICHITA FALLS, OCTOBER,
1952 TO SEPTEMBER, 1953

Mean daily discharge in October 83,0
Mean daily discharge in November 7840
Mean daily discharge in December 58,1
Mean daily discharge in January 38.6
Mean daily discharge in February 35,0
Mean daily discharge in March 103.0
Mean daily discharge in April 5Le3
Mean daily discharge in Uay 98,4
Mean daily discharge in Jume 1090
Mean daily discharge in July 155.0
Mesn daily discharge in August 168,0
Mean daily discharge in September Lok
lé=yaar average discharge 322
Total »moff in October 5,100
Tetal runoff in November L,6L0
Total runoff in December 3,570
Total runoff in Janvary 25370
Total rmoff in February 1,950
ranoff in March 6,360
runoff in April 3,230
Fotal runoff in May 6,050
Totsl runoff in June 6,190
Total runoff in July 9,530
Total rumoff in August 10,360
Total mmoff in September k4,250
Total ammual runoff 63,910

Netse  ALL discharge is given in cubic feet per secondg runoff is in acre feet,

INVENTORY OF SFECIES

Ecological factors so greatly influence the distribuition of fishes in the
Big Wichita River that almost every part of the river has a distinet fish faunae
Thus, large fishes are absent from the saline upper river, Large fishes are
acvundant in Lake Kemp, but some forms that are abundant in the middle wiver are
absent from that lake (longnosed gar, smallmouth buffalo), Qualitatively, the
lowsr river is most like the middle river but such species as the killifish and
rad river pupfish are absent while the goldeye andg silvery dace are present.

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 thirty-sight species are definitely recorded as haken by us in the past year.
A hypothetieal 1ist ineluded eleven other species,

A careful, quantitative and qualitative analysis of the fish populations
was carried oub by making collsctions monthly at each of nine stations loeabed

ab egle places along the length of the river. Details of seasonal
di tlon of species, and numbers taken sach month, ss well as water analyses

Prom the stations, are given in tables 3 to 20, Note the inecrezse in specises
but not in individuals as the river is traversed dovmstream,
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as 27

oo J e

and 22 give details on the population of larger and more
imp found in the river. Rough fishes greatly outnumber and alsc
outweigh the game fishes, However, the discrepancy may not be as great as would
gppear from ths tables, Because of ths current of the river, we had great
difficulty in setting our gill nets effectively, and we suspect that for this
reason the nets tcok fewer game fishes that they should have, Most of the game
fishes m were small, and we know that larges individuals were present,

e .8 ST
rtant Pfishes

Wi

We bave named our nine fisheries stations after nearby towns or other
geographic featurss, as follows:

HACKBERRY STATION, located at the tiny town of Hackberry, approximately
7 milss gouthesouthsast ofPaducah, Cottle County, Here the water is relatively
Uawsat,® clear and cold, There is a largs, deep, sand=bottomed pool and s
long, swift, stony rapids., The surrounding comtry is sandy river floodplain,
quite arid and desertelike,

JOHNSON OIL FIELD STATION, on the North Fork whers it is crossed by Farm
Road 587, about 6 milss east of Hackberry Station. A% this point the river is
extremely salty, having been joined by Salt Creek and Cottonwood Cresck as wall
as many salt springs, The water is clear and cold, Thers are sandy shallows,
swilt raplds and deep, still, greemn pools. Surrcunding cowntry is barren hills
of gypsum and sandstome with dominant vegetation cedar and cacti.

CROWELL, STATION, where the North Fork is ecrossed by State Highway 283,
th of the towm of Crowsll, Foard County, The river valley is broad and sandy.
Thers are numerous shallow pools, rills, and a few moderately desp holss,

GUTHETE STATION, on the South Fork at the teown of Guthrie where crossed
by Ue 8, Highway 83, Here, in an ordinary fall and spring, there is but a small
stream, rarsly mors than two feet wide and +two inches deep, rumning betwesn
orcad, desp pools, In summer and winter the streams ceass but the pools warsly
go completely dry. After heavy rains the river may become waistedeep in the
shallows, Surrounding country is sandy floodplain in a broad vallsy in arid,
sadaresovared hiills,

BENJAMIN STATION, on the South Fork north of the town of Benjamin, Knox
County, at the sits of the bridge on State Highway 283, The river is usually
Low, about ten feet wide and six inches dsep, in a broad vallsy in mssquite
and hills, In midsummer the river is often completely dry, exposing ths
roek le In times of heavy rain ths river bscomss z raging torrent,

t anross and six to ten feet deep,

el

KEMP DAM STATION, in the plunge pool below the Lake Kemp Dam, Baylor
Countyes When watsr is being releassed from the fiocodgates the river here is
Lear, swift and extremsly colde At other +imes the deep pools besoms
b stagnant, Surrounding comtry is mesquite-sovered hills.,

DIVERSION DAM STATION, in the plunge pool bemsath the Lake Diversion Dam,
Archsr Qounty, Water pssses here only when the lake flcods over the spillway
after heavy rainse, A% such times the wiver iz broad and swifte Usually the
largs plunge pool is still o sometimes almost stagnant. Surrounding cowntry is
mesguite=covsrad hills,
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DEADMAN BRIDGE STATION, located on the lower river about seven miles west of
Wizhita Falls, Wichita County. The river is shallow with a firm sand bottome
It flows swiftly in a belt of meanders without especially deep peols and only
a few gravel=bottomed rapids. Surrowumding country is a bread valley where the
dominant vegetation is cottonwoods and elms, bounded by mesquite-covered hills,

BYERS STATION, located where the Old Charlie Road crosses the river one
mile north of the town of Byers, Clay County. This is about three miles from the
Juetion of the Wichita and the Red, The river varies from swift +o rather
sluggish, is turbid and deep, with broad meanders and oxbow lakes. The bottom is
prineipally of mud, with some sandbars in the shallows, Surrounding scountry is
forested with cottonwoods, willows and oaks, and the hills back from the river
are grassy prairie, A

DISTRTRUTION OF FISHES IN THE WATERSHED OF THE BIG WICHITA RIVER
Lepisosteus osssus (Longnosed Gar).=- Abundant in deeper parts of the

river, and In pools beneath Lake Kemp Dam and Lake Diversion Dam, but not
present in Lake Kemp or the river above that lake,

Lepisosteus platostomus (Shortnosed Gar)e=— Rare, We took but two
specimens, both in the Llowsr part of the riwer, near its confluence with the Reds

Dorosoma cepedianum (Gizzard Shad)s=- Abundant throughout the river from
Lake Kemp to The viver mouth, Occasiomal in the headwater shreams as far west
as Crowell Station, on the North Fork, and Guthrie Station on the South Fork.

Hiodon aloscides (Goldsye)e== Uncommon in the lowsr wiver, as far west as
Diversion Dam Shatione When Laks Diversion floods over its spillway after hsavy
rains, goldeyes sometimes ascend the Wichita River from the Rad River in large
numoers and dogens are taken by sports fishermen,

Tetiobus bubalus (Smallmouth Buffalo)e== Common in the lowsr wiver and the
middlie river, as Tar west as Kemp Dam Station, but mot present in Lake Kemp or
the upper river,

Carpiodes carpic (River Csrpsucker)e—e Common to abundant in the lowsr and
o o qey CEERIIUCIILOnmed ;e " ° « - F e
iddie rivers, including Lake Kemp, but apparently ccmpletely absent from the

upper river, where salinity is high,

Cyprinus carpic (Buropsan Carp).—~ Moderately common e abundant in +he
ivsr Trom Kemp Dam otation to the river mouth. One small individual taken at
Crowsll Station shows that the species can stand high salinity,

S

storerians (Silvery Dace)e=e Previcusly recorded from the Red
 single specimen we obtained at Byers Station is our only record,

sis asstivalis (Speckled Dace)e—= Common in rifflss in the river
ke Kemp and in some sandy=botbomed tributaries of +he lowsr mivere It
$ arce in the more sluggish watsrs of the lowsr wiver itself, This species
thrives in some extremely saline waters,.

Notemigonsus erysoleucas (Golden Shiner).== Rare in the Big Wichita




River but moderately common in Lake Wichita. We toock specimens in Holliday
Crask near its juction with the river,

Pimephales promelas (Fathead Mimnmow)ee=—- In the river this is a Wpool#
fish, sometimes moderately common but very loecal in its distribution. It .
seems Yo be absent from the river below Lake Kemp, It is found in some of the
tributaries of the lower river,

Pimephales vigilax (Parrct Minnow),== A common to abundant species
throughout the langth of the river, It is espeeially abundant in rifflss and
rapids where the water is cold, but was found in almest every scological
nichs, It is capable of living in quite salty water,

Hybognathus plazita (Silvery Plains Minnow),=- Common to abwundant
uh%@*:tghﬁ st the Length of’ the mvarf, including some extremely saline streams
cf the upper river, This speciss is much sought by commercial mirmow dealers
for it is the favorite bait minnow of the rsgion.

Phenacobius mirabilis (Suckermouth Minnow),—- Uncommon but md&pr°ead
uh_rcagh The length of The river, The species is capable of living in quite
salins waters,

{Notropis bairdi (Baird Shiner).e- Abundant in the hsadwaters of the
river, and less common elsewhere throughout the length of the river, Of gll of
the speciss of Netropis found in the Big Wichita River, this form and o

; able te stand excessively saline Wa,"b"“‘r

Notropis bushamani (Ghost Shiner)e—— This lake minnow is found sporadiecally
in deeper poois and calm waters from Lake Kemp downstirsame

Notropis deliciosus (Sand Shiner)e== Uncommon and restricted to shallow,
swift waber with sand bobbtome Taken only in the lowsr river where salinity is
only modsrate,

.
£ nabural
polivtion. In the extremely saline waters of the upper river, ths red
shiner is rars and scatiered, We suppose that mest of the spscimens from salty
water wers washed there by rains,

Notropis lutrensis (Red Shiner)e.== The mest abundant shiner of the i
from Laks Kemp downstrsam, and in the upper river asbove the sources o
sall

Noetropis mgy’*hjmﬁh us . { Sharpnawd Shiner)e=e A commcn spaczies in the upper
river, empeglalmr in ’mW es, and capable of standing high salinity, This form
is less commom in the mn,ddlm river and the lowsr river but is widespread.
Previously oxyrhynchus was thought to be endemic to the Brazos River system but
it is widesprsad and obviously native to the Wichita River also. Suggestions
that this species has been introduced to the Wichita River as bait may be
discounted, It is widespread through the entirs river system where salinity

is hlgng and is most abundant in the upper river whf—"mp there are no game fishes
nor tishermen, There is no more reason to think that cxyrhynchus was introdused
fl'":)m the Brazos to the Wichita than to believe the reverss, For lack of
sarlisr records from the lower river, ses the account of N. fumeus in the
hypothetical 1list. .

Netropis percobromus (Plains Shiner)ee=e A common +to abundant speeciss below
Lake Kemp but not vecordsd from Lake Kemp or the upper river,
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Notropis potteri (Breadhead Shiner), e Though rarely ccmmon, this shiner
iz widespread. EWe fomd it the entire length of the river from swift, salins
hesadwater streams to the slow, turbid lower river. Occasional individuals
r2ach a large sizee.

Notropis venustus (Spottail Shiner).=- We had long been aware that there
was a small population of this shiner living in Deadman Creek near its jumetion
with the Big Wichita River, and we therefors 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,

Pilodietus olivaris (Flathead Catfish)o== Uncommon in the lower rivsr, We
took no specimens but, alber 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 wers told of one pickup truck loaded with
catfish, 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,

Tetalurus punciatus (Spotted Charmal Catfish)ee= Common in the river from
Laks Kemp to the river mouth, Apparently this spscies camnot stand high ssliinity
for it was never found in the upper river, The channel catfish is one of the
mest sought fishes in the river as far as sports fishermen are concernsd,

Ameiurus melas (Black Bullhead Catfish)e-= We took two spescimens of +his
fish at Guthrle Station, one sick and one dead. They wers probably washed to
Guthris by rains, from the non=saline upper reaches of the South Fork, and were
unable to survive in the salty water at Guthrie, In the lower rivar the bullhead
is common and we have seen fishermsn with large strings, However we took but one
spszimen in our nets, at Kemp Dam Station.

Fundulus kansae (Plains Killifish)ee~ Abundant in the upper river where it
is ons ©I the commonsst species in excessively saline waters, This form and the
pupfish survive and thrive in water too salty to support other fishes., Ws have
taken both forms in Johmson Qil Field Cresk, where salinity (total salts) tested
87,000 to 273,000 parts per million (8,7% to 270.3%)e Below Lake Kemp Dam the
killifish is scarce. It seems to be absent from the lowsr rivers.

Cyprinodon rubrofluviatilis (Red River Pupfish)ee= An sbundant form in the
saline neadwater streams, rare below Laks Kemp, a few records from Diversion Dam
Station, and apparently absent from the river below Diversion Dam, The pupfish
is also present in some tribubtary streams of the lowsr rivsr when these ars
swift, clear and salty.

Gambusia affinis (Mosquitofish)ee= Widespread and locally abundant through
the sntire lsngth of the river, from the salty headwater streams to the river
movth, as well as in tributary streams and impoundments.,

Morone chrysops (White Bass)e== Loecally abundant from Lake Kemp dowmstream
o the river mouth, but absent from the upper river, The white bass breeds in
the Big Wichita River in great numbers.

Misropbterus salmoides (Black Bass)e=- 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 speciss from Lake Kemp downstream to the mouth of the river,

Lepomis cyanellus (Green Sunfish).== A common to abundant species from ths
saline waters o%z The upper river throughout the entirs length of the river and

its tributariss.

~ Lepomis humilus (Orange=spotted Sunfish),== This small, brilliantly-colored
fish is widespread but uncommon from Lake Kemp downstream to the river mouth,

Lepomisz macrochirus (Bluegill Sunfish).== Recorded from Hackbsrry Station
on the ﬁom 1 Fork, apove the source of nabural salt, and common to abundant from
Lake Kemp downstream,

Lgomﬁﬁ megalotis (Longearsd Sunfish)e—— The distribution of this species
in the Big Wiecni %a River system is almost identical +o that of the bluegill

sunfishe In general, the longear is more common, usually much more common, than
the bluegill,

Lepomis microlophus (Redsar Sunfish).=- The redear sunfish is rare in the
Big Wichita miver and ws suspect that those individuals foumnd wers ralsased
hatchery fishes,

Chaenobrytius coronarius (Warmouth),e- An wmcommon form of slow, muddy
waters ol The .LOWer river and some tributary streams, :

Pomoxis annularis (Whits Grappie)eee Common %o abundant in the lower part
of the river, from Lake Kemp downs tream, but never taken in the river above Lake
Kemp,

Aplodinotus grunniens (Freshwater Drum)se= Common +o abundant in the
river I ; emp downstream. We would have expested this species to have a
high resistance to salinity but we did not find it above Lake Kemp,

HYPOTHETICAL LIST

yachus (Shovelnoss Sturgeon).—— This speciss has bsem
Lrer E»u"t;_m failed to taks any spscimens.

sbus (Spotted Gar)ee= Presant in the impoundment lakes
ng Lake Wichite and Lake Diversion, bub we took no specimens in +he =

Lepisosteus produs

Astyangx fasgiatus (Ric Grande Trira)e—— This species is often found in
WSe We did not find it

s

W

a feral stats as a result of the release of bait minno
RACE N

tropis fumeus (Scuthsrm Ribbon Shiner),—= Recorded from the Wichita

Ne
t not found by wse We wonder if the ¢ld records might not have been

Riwver bu

bassd on speeimens of the sharpnosed shiner, a superfisially somewhat similar
specles.

Notropis boops (Bigeye Shiner),e— Recorded from %The Red River between
Oklahoma and Texas," and thus by inference from the Wichita River alsc, We did
not find this shiner, even though we were glert for it,
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Notropis blennius (River Shiner)e-= Ancther form recorded from the Red
River, which we faiied to find in the Wichita River,

Ict .pa,,x_u.m:as furcatus (Blue Catfish)e== Reported by fishermen but probably
as a re mﬂt m; T mistaking large channel catfish for blue catfish, Large channel
i their spots and are easily confused with the blue catfish by

Anguilla rostrata (American Eel)o,== This species once ocourred in the
rlvsr and in some tributary streams but we suppose that the construction of
Denison Dam blocked this fish from ascending the river from the sea, Howevar,
there are persistent reports of their occurrence, although ws have seen no
spscimens.

Fundulus notatus (Blackstmp@ Killifish)e== This species ozeurs in ths
Wichita Vall@yg although not commonly, Howpverg to date we have found it only
in irrigation ditches and never in the natural watsrshed of the Wichita River,

Meropterus punectulatus (Spotted Ba,se),,m Introduced into Lake Kemp and
prossibly occurs in the river on occasions

Percina gaprodes (Logperch)o== Our only specimens come from Lake Wichits
but this fish doubtiess ocours in the river also.

Scianops ccelata (Redfish)e== Introduced into Lake Kemp in 195L and 1955,
This species may ascend the saline waters of the upper river,

TABLE IIT. MONTHLY VARTATTON IN SPECTES AND NUMBERS OF FTSHES AT HACKRERRY STATTON
7/19_ 8/5 9fi1 9/25 io/zi 11/26 1/6 2/% /L L/iT 5/7

1 1
2 2 N
12 16 23 7 26 2 7 7 5
102 32 140 66 223 58 117 222 21 91 &L
11 1 2 3 2 L 1
2 10 2 2 1
13 27 37 2 1 é
98 37 1 3 66 5
i Ly 38 10k 66 lo 15 18 10 19
AmeTurus 2
rdndmius ik 16 36 32 16 L 7 21 31 22
1 11 9 5 6 2 9 6 1L 7
5 3 1k L 19 3
ol
27 8 1k 26 82 12 i1 2 6 il
3 L 1 7
P Loo13 1 b
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TABLE TV, MONTHLY VARTATION IN WATER QUALITY AT HACKBERRY STATION

@aﬁe caleium sodium chloride sulfats carbonates tobal salts H
9/54 72h 312 932 999 154 3,127 7065
8/% iu 1190 65 905 1628 137 3,9L6 7075
9/11 /54 535 806 o11 156k 20L 11,020 7095
9/M,/5 727 520 852 1577 122 59?98 8,6
c/al/oh 762 559 1L82 1633 209 L 0L2 778
1/26/5L 780 L95 861 157k 195 3,905 8,28
1/6/55 720 Lol 808 1522 173 3,717 8.10
2/1/55 766 Lok 870 1575 21y 3,919 8,00
3/9/55 873 116 83L 161l 198 3,935 7695
f/”a/fﬂ 81l 528 888 1677 225 h3132 7470
/17 60k 525 888 1192 195 3,41k To50
;/$/§5 562 512 799 1145 232 3,250 8,00
5/9/55 5L6 576 906 1112 20k 3,33k 8419

IAELE Vo  MONTHLY VARTATION IN SPECIES AND NUMBERS OF FISHES TAKEN AT JOHNSON OIL

FIELD STATION
7/19 8/5_ 9/11 9/25 io/21 11/26 1/6 2/l 3/12 L/17  5/7
1 i 1 8 2 3 7 2 3
2 10 10 30 L 263 L9261 9 28
9 1 1 2 L 2 1
1 16 3 3 2 1
13 11 2 3 2 3
ic 28 38 5 7 1 16 11
1 11 3
Lo 393 262 216 119 30 221 1z 62 Il
Lo 99 103 113 6L 16 L 88 3 18
5 6 1 L 1h 3

TAELE VI,  MONTHLY VARIATION IN WATER QUALITY AT JOHNSON OIL FIELD STATION

date calecium  sodium  chloride sulfate ecarbomatss  total salts pH
747 L1590 7588 997 125 1k,058 7025
273k 343l 8121 26113 122 17,060 7080
517 5858 8653 1654 136 16,818 . 7,85
T11h 1,815 17883 2733 337 32,912 8653
k773 1iy79 8653 27L3 124 17,782 7078
1h26 11718 7851 2506 158 16,662 8020
1.266 Lel5 751 25,00 161 16,016 8010
867 5000 7322 253 198 15,8L0 To81
1208 11386 71L5 2256 172 15,167 8,40
1205 L8L5 7590 2588 192 16,420 7.85
1618 11896 8303 268, 1n 17,712 760
980 5050 8653 108L 137 15,90k 7055
800 L335 7189 1167 138 13,629 8015

88l 5100 8110 1662 128 15,91l 8021

[ =L e
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TABLE VITI,. MONTHLY VARTATION IN SPECIES AND NUMBERS OF FISHES AT CROWELL STATION
6/18 7/23 8/L  9/h 10/10 11/9 12/5 1/16 2/6 3/7 L/23 5/8

1
1
5 & 12 5 1k 2 17 717 31l
22 1L 3 6 11 26 L1 27 28 26 1L
77 16 2 9 3 L9 L
5 24 30 30 9 7 2 5 11 19  he
I 1 7 2 2 3 L mn
7 3% 19 28 3% 1 39 3 L 16
9
203 61 131 92 75 67 167 185 87 31 39
2L 25 17 20 3 391 59 33 22 1 Lo
1
1
TABLE VIII. MONTHLY VARTATTON IN WATER QUALITY AT CROWELL STATTON
date ealocium sodium  chloride sulfate carbonates tobal salts  H
6/18/5L 131l 2275 Li726 2275 148 9,858 8600
T/e3/5h 3022 2li2l, 6825 2978 12l 15,378 7o 50
8/L/5L 1675 L1590 7562 3261 98 17,210 7480
5/L/5L 1133 2933 5396 1450 110 11,022 To7C
16/10 5506 L7k3 1777 3048 96 28,170 8,54
3653 2609 6653 3136 125 16,176 8,00
1496 335 7190 2794 1L6 15,961 8013
1100 3927 6213 2320 1h6 13,706 8,08
776 1326 2l 1258 95 5,896 £30
59k L335 5592 2818 122 13,161 7080
1040 Lioks 7765 2205 132 16,087 Tob1
1006 11998 7h20 2715 115 16,254 7098

TASLE IX,  MONTHLY VARTATION IN SPECIES AND NUMBERS OF FISHES AT GUTHRTE STATTON

species 79 8/5 911 9/28 10/2L 11/26 12/10 1/6 /i 3/12 L/17 5/7
Dorosoms, 6 |

No balrdi 3 9 5 6 7 11

N. Tufrensis 59 35 L6 10k 18 23 3 13 12 2 Looab
\ o ehus 2 1

Tyt Us 6 1 L 1k 3 6 1L L
P, promelas Al 87 165 122 32 27 21 L3 1ks 67 38 28
AmeTurus 2
Pundulus 71 56 20 75 118 18 23 6 5 4 61 36
TELinoa 27 21 6 15 27 53 32L 121 212 1 20 9
3 1
21 9 11 7 26 1
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TARLE X  MONTHLY VARIATION IN WATER QUALITY AT GUTHRIE STATION

date caleium sodium chloride sulfate carbonates  total salts pH
741 “h 1783 1428 3532 2346 111 9,211 7,80
8/5 2,138 1377 L127 3013 145 11,112 7450
9/ll/5h 1185 3366 5l3L 236 143 12,5 7065
9/25/54 5589 2958 11715 36L9 11l 2L351° 819
10/21/5L 381 1122 5860 3L56 230 1,512 7033
1 /26/HL 1661 2958 5148 2972 2Lo 12,979 8,19
10/5L 95 60 120 136 70 181 7069
/a; 1469 2397 lar2 2717 210 10,965 8615
d/qf 55/ 1272 1581 2751 2Li53 232 8,289 8,00
5/151%9 1840 2L, L615 3097 213 12,209 Toli9
L/i7/55 1236 21,8 LL82 1857 201 10,22 To25
5/7/V5 1381 2856 518l 2160 172 11,720 8,29

TABLE XT.  MONTHLY VARIATION IN SPECIES AND NUMBERS OF FISHES AT BENJAMIN STATTON

Speciss 6/18_ 7723 8/L 9/h 10/10 11/9 12/5 1/16 2/6 3/7 L/23 /8
e o . e
Ops: , 2 1
5 167 Sg , 25 2 1 3 35 =22 5
1 7
L6 3
26 L 39 55 o7 L2y L6 1L 29
e 3
F&nf 51 118 50 il 63 39 1h 1L 17 L 31 0
_ngLnoabn Ly 20 32 32 66 5Lz 3 g

TABLE XIT, MONTHLY VARIATION IN WATER QUALITY AT BENJAMIN STATTON

date caleium  sodium  chloride sulfate carbonates  tokal salts H
1018 2163 3701 179L 133 8,8L9 795
2994 5610 11272 3512 150 23,553 To75
3380 5050 11183 3459 69 235153 7060
2071 L590 9541 1553 116 17,871 7020
bluly7 770 15750 4030 116 31,113 8,42
L532 Sl 11630 3874 - 116 25,596 8080
2686 7929 1425 3586 149 28,595 8,10
2661 6161 3106 2928 140 1h9996 7695
1120 6010 10073 1512 12k 18,839 8,15
3266 6767 13580 350l 122 279239 7080
1896 8585 1h777 2380 1L 27,782 7659

88l 3060 5192 1370 137 10,6L3 8020




TABLE XITI,
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DAM STATION

MONTHLY VARIATION IN SPECIES AND NUMBERS OF FISHES TAKEN AT LAKE KEMP

spacies 6/13 8/10 9/1 10/26 11/18 12/23 1/6 2/21 3/1 L/i1 5/i8
Dorogoms, 80 2 2 1 6 8 8 12 L8 17
I, bubalus L 2 6 3 2 9 2
ggrgi@dés 2 10 1 L 2 1 L 15
yprinus 2 2 1
mana@bglus 1
if. Ta 1 16
W, Bus 11 L 7 3 o 17
N, 1 18 2
N, I 121 36 65 38 81 li6 2 20 25 61
No & 17 L L
¥. 3 6 L3 3
No ‘, 2 i
P, 7 57 21 37 22 60 12 72 17 19 30
Tobaluras 12 11 3 1 1
d 3; 1 % 8
5@ J.nodm 2
Fambnsis 15 21 N 33 10
20 9 5 L 3 4 3
1 1 1 3 6 1 3 7
1
1 6 6 1
, ‘ 3 5
I’o m@dm A‘E_’irus L6 8 8 2 6 21
L. megalotis 59 3 e 30 g &
Pomoxis 2l 8 16 2 : 1
Avlc Ainotus 16
TABLE XTIV,  MONTHLY VARTATION IN WATER QUALITY AT IAKE KEMP DAM STATTON
caledum sodium ohloride sulfate  carbonates  +total salts  ©H .
198 255 LL8 339 79 1,319 780
281, 138 772 L75 87 2,062 8610
283 32 786 361 98 19986 7670
271 290 577 Lok 10l 1,650 7060
171 390 538 k16 96 1 ,611 8,00
2L5 348 586 L38 96 1,713 8,72
279 312 577 138 128 1,730 Bolli
252 360 60L 5L 98 1,768 8027
270 351 612 1,32 1zl 1,789 6099
263 360 621 L33 106 1,783 7093
270 360 639 136 119 1,824 8620
243 11 630 L85 120 1 ,889 -
268 396 666 L75 122 ,927 8,10
267 38l 648 L6l 128 1 "5888 7675
240 366 673 272 137 1 689 SQQL
272 378 763 282 162 1,857 7e50
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TABLE XV,  MONTHLY VARTATION IN SPECIES AND NUMBERS OF FISHES AT DIVERSION DAM

STATION
gpesiss 6/L_6/6_1/7 8/2 9/16 10/7 11/17 12/9 1/17 2/22 3/2 L/6 5/2¢
L. osseus 25 11 8 5 6 : 1
Dorosoma, 1 93 10 L5 11 3 1 12 L
Hicdon !

o DUbalus 1
Carpilodes 11 3 1 1
@“Y%EUS 2 1
renacobius L
i 2
5 7 1h 3 2
8L 3 28 E5 11 26 58 36 26
2 7 3 i
2
Tybogn: 12 3 1
P, vigilas L 11 212 68 1 1 20
Tetalurns L6 L
Findults 6 L 3
Janbusis 2 2 1 1 9
o 1 1 1 3 1
T 5 5 1 1 3 L 1 1
I 1
L 17 8 16 L 26 9 1 i
Lo Dumiius 2 2 3 10
Lo macrochirus 5 9 35 15 21 122 3 1 1 2
] ’ 1 L 6 63 37 17 6 12 5
2 1
1 6 1 5
19 37 2 1 1
TABLE XVI,  MONTHLY VARTATION IN WATER QUALITY AT DIVERSION DAM STATIGN
dats calcium  sodium  ehloride sulfate carbonates  +okal salts pH

168 329 520 31k 9L 1,422 7090
191 215 i 278 90 1,22h 8,00
232 3h2 586 351 139 1,662 775
299 1168 83L 1185 93 2,179 8,15
258 168 763 L8k 90 2,063 8460
233 150 78l 478 91 2,036 803L
274 L23 692 505 116 2,010 7090
276 Lioz2 675 1186 119 1,958 8,15
266 a1 666 1495 115 1,953 -

26} 20 701 L77 109 1,971 8,10
228 366 818 116 131 1,859 8,35
248 378 728 292 125 1,771 -

180 306 568 211 110 1575 Te95
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TABLE XVIT, MONTHLY VARTATION IN SPECIES AND NUMBERS OF FISHES AT DEADMAN BRTDGE
STATION
species 6/2L_7/13 8/3 9/21 10/19 11/16 12/7 1/7 2/17 3/8  L/19
9 5 1
1 1
1
1
1 1 2 7 1
T’fFéﬁsls 128 330 80 1.28 16 11 66 78 3, 63
: 13
5 17 1L 21 33 1o 11 7 é
L 1 7 2
b
1 242 1 6 6 3
1
12 27 31 14 1k 19 1h 12 9 30
% 1 L 1
1 6 6 3 16
il s 3 61 26 5 8
Mu srone L 11 L 3
Eo Jranellwn 1
Iao meg:éjfogis 2 2 1
Somoxis 1
A.".m ainobus 3

TAELE XVIIT., MONTHLY VARTATION IN WATER QUALITY AT DEADMAN BRIDGE STATION

L‘;“g:“ caloium  sodium  chloride sulfate carbonates total solids H
631 651 1642 L7 231 3,626 7060
506 312 1012 389 125 29250 8,00
822 195 1369 196 162 3,070 8,00
391 819 111 628 139 jsj%B 8069
500 7Ll 1482 604 174 35505 Tod3
2h2 715 1012 579 152 ag?oo 8,02
529 754 1527 613 198 3,621 781
L27 689 1h29 375 182 3,102 8,30

1380 975 2166 2175 29k 6,990 -
71k 803 1962 556 232 L, 267 7089
52h 71k 1908 12 207 3,365 ol
386 ThL 111 70l 186 ;3L28 7080
332 572 1216 195 180 2,455 8041
100 165 355 8 113 Tyl 7075
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TABLE XTX,  MONTHLY VARIATION IS SPECIE; AND NUMBERS OF FISHES AT BYERS BRIDGE
STATION

gpecies 6/2h 7723 8/6 9/1h 9/21 10/13 11/16 12/8 1/7 2/17 3/8 3/30 L/6
L. osseus 1 11 119 k
Lo 'Effa%cs”@omm 1 1
Dorosoma 69 138 19 10 7 N i g
Hcdon 2
6 13
Jarpioc Lo 34 1 15 20
;yp;r Dus T
H, asstivalis 1 1k
H, storeriana 1
Fﬁetﬁ@cobim; 2
¥o balrdi L 9 1 16 3 53 6
N, Tufremsis 35 86 131 6 136 59 110 L1 28 9
No cxyrhynchus 50 11k 3 2 8 1 1 I
No percobromus 18 2 16 7 26 11 2 26 ik
N, ciiie—— 11 ] 1 17 5
‘ 318 253 326 23 112 143 7 1 5 33 7
13 3 6 3 9 5
1
1 3 6 5 1 1
21 Lo 1kt 21 11 L 2
22 5 9 3 3
f = - X 3G = 2
L. humitTes 1 1
Lo macrochirus 4 3 1 1
L. m 1 3 2 3 3 2
?om Xis 1 1
£ TuTnotus 7 3 3 1 1
TABLE XX,  MONTHLY VARTATION IN WATER QUALITY AT BYERS BRIDGE STATTCN
dats czlcium  sodium  chloride sulfate earbonates btotal salts H
183 295 520 21 171 1,383 8010
306 510 976 373 413 2,289 815
651 26 852 385 90 2,010 Bo05
761 9L 1057 1168 127 2,519 7095
171 793 107h 508 119 2,665 8o 77
35 88l 967 97 143 2,526 8,00
1122 552 582 518 161 1,935 8,06
470 682 1322 592 201 3,267 8012
338 832 1429 L56 192 3,247 8,35
1490 5h6 1207 L9 207 2, 940 -
532 803 1669 50k 21 3,728 8020
268 286 869 120 186 1,729 8o1i5
38) 1168 122 72 189 2,355 oli2
337 5L6 122 112 198 2,1135 8ol
72 90 186 32 91 L71 770
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TABLE XXI, PERCENTAGE COMPOSITION AND SEX RATIOS OF THE LARGER FISHES TAKEN TN
THE BIG WICHITA RIVER

species number taken % of total % males % females
Lepisosteus osseus 193 23, 59 11
Dorogoma cepedianum 2Lo 29 57 L3

Hicdon alosoides 3
Totiobus bubalus 50
Carpicdes @aggic 95
Cyprinus carpic 11
Ictalurus punctatus 50

- 100
5l L6
52 L8
' L5
58 L2

©

°

|
o

’*GJ:‘U);\’!O\HHO\

e
~N O OHONEOWOW
W

Morone chrysops 60 38 62
VEcropterus salmoides 3L o 3k 66
Pomoxic annularis 38 o b7 53
Apiodinotus grunniens 65 0 3L 66

totals 826 100°h

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

species  weight taken % of total weight mean weight
71008 1bs, 61.6% 307 1bse
14,0 12,1 o
901 o2

o o

: '*:;j'» yle 8891 ?06
amgiqggg Sarpio Béoly Te5

e
o ;:g?

) =
o

no
o
a3 L3 RO =3 2\ =3 =1 On

10us carplo 2302 200
Totaluras punctatus 3leT 2,9 o
5 LTS 0PS 1}4&:9 163 °
tarus salmoides 21,7 1.9 "
CXLES Eila;?"iﬁ 702 06 °
ciinotus grunniens 20,3 1.8 N
JIROUNS grunnlsens %] A

totals 115301 99,8

SALINITY TOLERANCE OF FISHES IN THE BIG WICHITA RIVER

Marked differemces are apparent in the rssistance of the various spesiss of
# that occur in the Big Wichita River, Some kinds can stand salinities much
aber than that of the sea. Others, though basisally Freshewster forms, are
to exist in waters that range from g third as salty as the sea to slightly
2 salbty than the ses (assuming 3% salinity as normal ses water), Still other
s are strictly restricted to low salinities and do nod normally oceur in

sr exsesading one=tenth of the salinity of the seae
Topping the list in salteresistance sre the killifish (Fundulus kansae)
and the pupfish (Cyprinodon rubrofluviatilis), Both species were found in

o
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the Johnson Oil Field Creek, whers total salts ranged from a minimum of 87,000 prme
to a maximam of 273,000 ppm (10,000 ppme. equals 1%), Tt is probably signifiscant
that both genera are saltewater types, and both of cur representatives have slose
ralatives 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 naburally common
in waters ranging from 10,000 to slightly more than 30,000 ppme These ares
Hybopsis gestivalis (Speckled Dace)
Notropis bairdi (Baird Shiner) .
Notropis oxyraynchus (Sharpnosed Shiner)
Notropis potters  (Broadhead Shiner)
Hy thus placita (Silvery Plains Minnow)
Pimephales oilax  (Parrot Mirmow)
It is possible that the mosquitofish (Gambusia affinis) and the green sunfish
(Lepomis cyanellus) also belong in this group for bolth occur often but not
regularly in highly salins waters, If the upper limit were set at 20,000 instead
cf 30,000 ppme, we would unhesitatingly inelude both,
A few species have been taken casually in waters in the 10,000 to 30,000
Ppme total salts range. This indicates that these species can stand such high
sallnity but do not like it and leave it for fresher water, We include here the

zizzard shad (Dorosoma cepedianum), European carp (Cyprinus carpio), fathead
minnow (Pimephales promelss)and the red shiner (NotFopis Tatrencis). We +ook this

latter svecles quite offen within the high salinity waters but in every instance
we had reason to think the specimens had been swept dovmstream from waters of
lowsr salinity, where the species is the most common or slmost the most common £ish,
We would set the lethalesalinity limit of the black bullhead eatfish (Ameiurus
melas) at or mear 12,000 ppme On September 11, 1954, we tock two emaciated Dullheads
Oneé Jead and one still living, at Guthrie Station when the total salts tested ab 12,
5‘30 FPie
Uther speciss occurring in the drainage area of the Big Wichita River seem
net to oscur naturally in waters where the total salts measure more tham 4,000
Ppme  Game fishes, such as the black bass, crappie and white bass s are usually
found in waters of less than 3,000 ppme total solids and less than 1,000 prme
ehlorides

FRESENL ULTLIZATION OF THE FISHES OF THE EIG WICHITA RIVER, EXCLUSLYE OF THE
TUEOTNDUENT LAKES et ey mon o rrecdsr o e

The upper river is almost useless, at present, for game Pishes, It is
ie that a few fish are taken each year from the extreme headwaters where
mater is not excessively salty. The upper river does, howsvar, support a vast
ol small fishes, suitable for baite The favored bait species in
northecentral Texas is the silvery plains minnow, Hybognathus placita, and this
fish asbounds in the uppsr river, One of +he most Gommon speeies, the pupfish,
13 almost useless for baits at least there is no market for ite It is wnfortmate
also that the killifish, Fundulus kansae, though we have found it +o be excellent
bait, finds no ready market Lecauss of Local prejudice, The various species of
nsrs, especially when they are large, as they usually are in the upper river,
ars good and salable baite

The wpper river is not greatly utilized for bait mimnmows at present, in
part becavse much of it is not easily reached by car and in part bscause local
Landewners refuse accsss to bait dealers. Scme landowners ge so far asz to drive
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seiners from the river bed when they have reached ths watsr by highway righteof=wzy
and have a legal right to operats, Almost all of the upper river 1s, legally,

a mavigable stream and its bed therefors belongs to the statee We Judge that a
comsiderable resource in bait minnows is at present wasted each year in the upper
rivers "

The middle river, especially in the extreme upper part, supports a heavy
fishing pressure. Unfortunately here too landowners refuse access to fishermen
through most of the length of the river. The lower part of the middle river can
he »sashed by boat from Lake Diversion, but this part is shallow and not good
Lishinge

The lower river is the best fishing water of the entire river, Hers again
much of the banks are closed to access but there ars some boat fishermen whe
emjoy exsallent fishing, Where access to the river banks is permitted by the
Landowners, or where the rivar banks belong to a city or county, thers is mush
fishing pressure,

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

POSSIBILITIES OF IMPROVEMENT OF THE BIG WICHITA RIVER FOR FISHING

We have considered thres factors in possible improvement of the BigWichitg
River for sports fishing, These ares (1), cutting down or eliminating the salt
burden of the riverg (2), stocking the river and impoundment lakes with salt
water game Pishes if elimination of the salt is impracticals (3), gaining more
aseess to the river for fishermen,

In studying possible methods of cutting down or eliminating the salk of
the river we have had the active cooperation of the Wichita County Watar
Tmprovement Districts. I a suitable method =an be devised, they will bs the
agenzy to do the work and bear the coste Sevsral methods ars here discussead,

Liution qux oil=woll salte== Elimination of +his industrial pollubi

cut down by approximately one=half, the sodium chloride ocourring in the
ver betwesn Lake Diversion and the river mouth. Pollution abatement is
sontinuing with marked suscess. Ses Completion Report, Fe7=R=2, Job G=2, mart 2),

Da,mmmg or blocking the salt springs of the upper rivere—— Soms

sxperinsnts and consultations with geologists have comvinced us that this is
dmpo 318,

o

that This mght result in stopping the TLoW OF 1he prineipal offending
So It would be expensivs, howsver, and it is pessibls +hat it would only
b 1n the salt water finding a new outlst further dowms tream, below the new
There are possibilities of this method in o njunction with the following

g Sait Cresk Yo backepressure the salt sErin%s.,m T+ i3 highly

Dapming Salt Creek and pumping its waber to the Pease Rivere=—= Since the
Pease [ver 1s extremely Salins, usvally dry, and FAs &0 pams Tishes, we would
porove of this. The salt would reach the Rad River sooner than it would at
wesent, at the mouth of the Peass instead of the mouth nf +he Wichita, We judge
bat the salt in Lake Kemp could be cut in half by this method, and the salts of
Wie Lower river even more. The cost would be in the millions of dollars,
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Damming Salt Crsek and pum the water onto or into an evaporation basin,ee
This mEthod Would bs cheaper Than The abots if & s@:ﬂ’i‘bw basin area, oOF some
irqpe&meabla rock, can be found closer than the divide of the Pease River, In iime
of extremely heavy rains, the basin might flood and allow the salt to xeach the
main river in high concentration,

- Cons *m?mtmg a retaining dam acrcss the river above Lake K
sonstriztion of & dam as large as W?ffld Be Tequired, iT possible 5 ali, ‘wow.'*
be almost prohibitively expensive. Further, it is doubtful “tbau the gypsum
rocks of this area would hold water if the dam wers constructed.

rilling disposal wells for pu the salt water intoc the earth.e-= Geologists
consul®ed stated Thal the JisSposal We.lls Wb’uld Takes Ths water only until the
ground was saturated, and then re:ﬁ“use to accept more waler. Flowage of the
wmderground water is only ten te 100 feet per year, but eventually the undergrowmd
salt water would find another outlet to the riwer, farther downstream.

Detouring the entire Wichita River around Lake Kemp and Lake Diversioneee
This prachical method would leave Lake Remp and Lake ﬂ%rsion as sweet=wabar
lakes but would seriously pollute the lower Wichita River., This, from the
’“”za,ndbmnt of fisheries management, might be worth the gains in %@momg the sglt

from the impoundment lakes, Estimatsd cost of this is abeut nine million
dollars.

If the elimination of the salt is impractical, we have considersd the
uhklilization of the saline waters for the establishment of a sports fishery of
salt-water gams fishes introduced from the Gulf of Mexico. Experiments ars now
baing carried out with the redfish (Scianops occellata) and other spesiss are

being eonsidersd,

In general, access for fishermen o the lowsr river can be legally gainsd one
Ly at the highway rightseof-way, where bridges are constructed., Thers boatbs
can be lamehed for Wfloatetrips® downstream to ancther bridge, Unfortunately
m—my landomners have fenced off and pested the highway mght,aefe-way whers a boab
] d have to be launched. We fazel sure that ineressed popularity of the
";mm":ujps will eventually cause fishermen to determine their legal =ights in

The Big Wichita River of narﬂowentra* Texas is the prineipal tribubtary
£ the Red River in Texas and, wmlike most Texas rivers, drains northeastward
into Oklashoma and Arkansas beicre turning qou*hmard to the Gulf, The river
iz approximately 165 miles from permenentewater hsadwsters ko mouth, and drains
approximately 4,000 square miles of land, The watershed is nxxtl‘ﬁ°ﬂy in the
rad bads of the Texas Permian and the dissolwed %'o‘ii,ids sarried by the waters are
of Permian origin, In its upper parts the river is shallow, swift, saline and
flows through deep canyons in ths deserte=like GFda,?° brakes, The middle river,
between Lake Kemp and Lake Diversion, is despsndent for flow om human agensye. The
river here is sinuous, shallow, and has a mud or guicksand bottcm. Ths lower
river, below Lake Dlvorumns is 3 mature strsam of deep, slow, burbid wsbter that
regchss the Red River in a series of broad meandsrs, The sntire drainage area
iz in the Mesquite Plains Biotic District but vegatation varies from desert=type
ghrubs on the headWa“bers to brogde=leafed forest near the river mouth,

The most striking feature of the Wichita River is the dissolwved salt burden,
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Mack of this salt comes from natural springs on the headwater strsams. 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 tributariss is discussed in
detail, and the fish fauna is discussed both arealy, quantitatively and
qualitatively. Detailed chemical analyses, including caleium, sodium, chlorids,
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 of fishes and their distribution in the river, and their tclerancs to
high salinity, is given., Methods of improving the fishing in the river ars

disaussede



