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Proposed water development projects for lhe Navasota River in-
clude the construction of da: .. £ ChesG 1AL i constructed,
cllanges In the fish populaticons are sure to occur. Thisg stﬁdy should
contribute basic information From which the effects of future water

development can be evaluated,
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ABS'TRACT

The Composition aund Distribyticn of the Fish
Fauna of the Navasota River
Edward R. Rozenburg, R. bivik Strawn, and William J,. Clark

Texus A&M University

Twenty-one thousand [ i) representing 9 orders, 14 femilieﬁ,
and 56 species were collect .l [rom various habitats of the Navasota

River drainage. Some specics such as Notropis lutrensis, Gambusia

affinis and Lepomis hacrochisus were taken throughout the drainage

from widely varying habitaty. tithers, such as Notropis atrocaudalis,

N. venustus and Campostoma anomalum, were Found only a few times in

more speclalized habitats,

Some Austroriparian specics, such as Fundulus notti, F, oli-

vaceous and Lepomis marginatus, apparently reach their western range
limits at or near the Navasota drainage. Other east Texas and coasgt-

al plains fishes such as Auia valva and Leponis symmetricus reach

their western inland limits ui ol near the Navasota drainage.
Some species, such as Dicuda episcopa, liybognathug plactius, and
Etheostona spectabile, are found in more westewrn drainages but are

absent from the Navasota diiin e

It is suggested that o of these fish distributions are the

result of immigration or sii. .. piracy,
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Proposed water development projects for the Navasota River in-

clude the construction of duaws. If these dams are conatructed,

changes in the fish populations are sure to occur. This study should
contribute basic information {rowm which the effects of future water

development can be evaluated.
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INTRODUCTTON

Reasons for Study

The Navasota River has beeu lilLtle affected by Impoundments.
There are no impoundments on the wvain channel south of Lake Spring-
field in Fort Parker State Park ncar Gfoesbeck, and few of the trib-_
utaries are dammed. Funds are Ledng sought by the U. S, Army Corps
of Engineers to construct dams at river mile 24.1 and 83.4. Con-
struction of dams is known to result in considerable change in the
fish fauna of a river system (Kuith, 1964), but few fish surveys
have been conducted to determinc the extent of these changes., This
study was made to provide a record of the distribution and relative
abundance of the fishes in the'Navasota River. Proposed water
development projects, 1f implemcnted, are certain to cause changes
in the biota of the Navasota River system. This study will provide
the basis for studying the effects of environmental changes on the
fish fauna of the Navasota River system, and will help in understand-

ing the effects of water developucut projects on the fishes of Texas,

Review of Literature

Data on the fish fauna of the Navasota River are e
Richey's study of the fishes of southeastern Texs

cluded almost all of the Navasota River dra”

on
cussed the Navasota fish fauna as beir

ith
Brazos drainage, because of its vaustern

use a



son {1%c7) used tundulus oil. o ..o 1ot havascta drainage in his

biosystematic study of Fundaio: uotatus and Fundulus olivaceous.

Description of the Study Areu

The Navasota River, one ol Lhe larger trihutaries of the Brazos
River enters the Brazos about 232 river miles From the Gulf of Mexico
(Figure 1). According to the U. 8. Corps of Engineers, the Navasota
River has a total drop from sounrce to mouth of 507 feet, dratns 2500
square miles, and is 195 river miles long (Anon., 1950). The Nava-
sota arises about 1.5 miles northeast of Mount Calm in Hill County
and flows southeast through liwcstone County, serves as the boundary
between Robertson and lLeon Counlies and separates Brazos County from
Madison and Grimes Counties. A small part of Freestone County 1is
also 1n the drainage.

According to the vegetation map of Kuchler (1964), the headwa-
ters drain part of the Blackland Prairie Region. The rest of the
channel flows across the Oak-Hickory Region with the mouth in the
Fayette Prairie. A small part of the Southeastern drainage 1s loca-
ted 1n the mixed Pine-Oak-Hickorv Region,

The various ocaks (Quercus) and yaupon (Ilex gpmltoria) were pre-
valent in the study arca. In placves alonp the river and creek bot-
toms, hickories (Carya) and willows (Salix) were present. Smilax
and yaupon often formed a dense understory. lLake Normangee in Leon
County and Camp Creek lLake in Robervtson County were so choked with

pondweed (Elodea canadensis) that it was alwost impossible to use a
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seine or a gill net,

Horsetail (Equisetum) was often found along sand bottom streams
in the southern part of the drainage., Ferns were common in some damp
areas, usually along creek bauks or on trees. Masses of filamentous
green algae were common in stalionary water April to June, 1968.

Organic pollution downstream from Lhe sewage outflow of Mexia in
Plummer's Creek, Freestone County, was indicated by a bad odor and a
dense plankton bloom.

The watershed is within the Texan biotic province (Figure 2),
with tﬁe Texan-Austroriparian boundary close-by on the east, (Blair,
1950).

The soils along the river are dark colored and are of the Hous-
ton, Lufkin, Edge, and Tabor scries (Anon., 1960). The average rain-
fall varies from about 41.30 iuches annually jn the eastern part of
the drainage (Madison Co.) to 35.80 inches annually in the western

part of the drainage (Robertson Co.) (Anon., 1968).

Agriculture

Over 75% of the current agricultural output of the area is from
beef cattle, dairy products, and poultry. <Cotton is on the decline
in the Navasota River drainage area. Only in Brazos, Robertson, and
Rill Counties was the 1966 cotton output greater than that tn 1940.
Only Hill and Limestone Counlics showed an increase In cotton produc—
tion from 1965 to 1966. This appears to be following a statewide

trend away from a single crop to a more diversified agriculture and



to Increased use of -land for pasture. There is also a trend away
from smaller, private farms Lo larger, more commercial establishments

(Anon., 1968).
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METHODS AN MATERTALS

The drainage was divided into three north to south divisions,
for both collection purposes aud discussion of fish distributio;.
The lower boundary for the upper division was aefined as the Lime-
stone-Robertson County and Frocstone-heon County lines. The lower
boundary for the middle division was defined as the 0ld San Antonio
Road (OSR), which forms the boundary between Brazos and Robertson
and Madison and Leon Countics. Attempts were made to collect each
division in sequence every third collection trip. The drainage was
also divided into four sections from east to west, (east tributaries,
channel, floodplain, west tribuLaries) for discussion purposes,

Each tributary used in the study was divided into thirds, and
a gradient was calculated for each third. Length in miles and change
in elevatfon in feet between start énd end of each third were meas-
ured from a U. 5. Geological Survey topographical map, Change in
elevation was divided by the length of the section to get the gra-
dient in feet-per-mile.

Except for temperaturc, afl chemical and physical data used were
collected by co-workers on olher parts of this study or by the U. §,

Geological Survey at its metuvring stations along the river,

Fish collections were mude vith scines, g¢ill nets, and once
with hoop nets. The use of vicctro~fishing gear would have improved
collecting efficiency, especianlly in the sunag-filled, small streams

prevalent throughout the draivuyc, but permission for its use could



not be obtained,

Straight seines were the primary method uscd for collection.
Three sizes of straight seincs were used.

A nylon seine 4 by 4 ft i 1/16 inch ace mesh was used in
smaller streams which usually had sand amd/or pravel bottoms, It
was effective in netting fish lrom beneath log jams and tree roots.
The seine would be placed Luneath the obstacle or as close to it as
possible and the obstacle was apilated, creating a disturbénce and
chasing the fish from the shelier of the obstacle inte the net.

This seine was also set across riffles and lishes were driven into
the net by disturbing the bottom and agitating ﬁhe water. The latter
method was useful for collectiug many species, especially Campostoma

anomalum, Notropis atrocaudalis and several species of darters.

The most frequently uscd scines were 6 by 10 ft nylon nets
either of 1/8 inch or 3/16 inch ace mesh. These were used in all
types of habitats, usually with a high degree of success. 'They were
.used primarily as drag seines, but at times were used to block
riffles and narrow runs while driving Fish.

A longer nylon seine, 6 by 20 ft of 1/4 inch ace mesh, was used
in shallow, snapg-free areas in large streams and impoundments.

A large, flat, open area In Lake Springfield was sampled twice
with a nylon bag seine 6 by 31 it long and constructed of 3/8 inch
ace mesh with a cubical bag of 1/4 inch ace mesh 6 ft to a side in

the center,

Gill net sets were made in Lake Springficld, lake Mexia, Lake



Normangee, in several potholes along the Navasota River and in the
Navasota River floodplain during high water in June, 1968. Each gill
net used was 6 ft long, with number 139 nylon webbing, and square
mesh sizes of either 1, 1-1/2, 2 or 3 inches. Gill nets.éaﬁtured the

only Ictiobus niger taken and werc the only effective method for col-

lecting larger I. bubalus and larger members of the genus Leplisos-

teus,
Hoop nets were used once in the Navasota River at locality 22.

They proved effective in taking Uyprinus carpio, Pylodictis olivaris,

Ictalurus punctatus, and Pomoxis annularis.

All specimens taken were fixcd in 10%2 formalin, sorted, identi-
fied to species, and preserved in vither 5% formalin or 40% isopro-
panol. Species were {dentified asccording to Eddy (1957), Hubbs
(1964) and Moore (1968) and werc duposited in the Texas Cooperative
Wildlife Collection at Texas A&M University (TCWC) .

The fish collections of thc Toxas Natural Hlstory Collection
(INHC) at the University of Texuas at Austin and the Texas Cooperative

wildlife Collection were examincd to gather jnfuormation about fish

ranges.
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RESUL'TTS

Collection Sites

Between May 1967 and July 1968, 136 collections were made at
105 localities. ‘These localitic: are shown in filgures 3-5 and are

described in Appendix A.

Habitat Variation

The habitats sampled varicd from wide, sandy stretches of the

river to narrow gravel-bottom sireams, and large med-bottomed res—
ervoirs on the upper reaches of (| river (Table 1). Several gravel
and sand riffles were present in (he main river channel (station 22

at Sulphur Springs).! There was little marginal aquatic vegetation in

i
]

the river,. However,fpondweed, rushes and horsetails were present in
sSome streams and lakes. TIn some parts of the river and tributaries,

trash and large logs littered (he streams bed so thickly that seining

was 1mpossible,

Numbers of Fish

A total of 21,000 fish specimens belonging to 56 species, 14
families and 9 orders were taken during this study., One species, an

undescribed Percina, formerly considered to be P. caprodes, was

found in the river channel and targe reservoirs on the upper river.
Several hybrids, presumed to I Aotropls lutrengis X N. venustus, N.
venustus X N. fumeus, Chaenobryttus gulosus X l.epomis spp., L. cya-

nellus X L. macrochirus, L. cyuncllus X L. megalotis, L. megalotis X
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L. humilis, were taken, most from the upper third of tributaries.

North te South Distribution of Fish Species

There was an increase in the number of species per locality from
source to mouth of the Navasota River. Thirty-one localities 1in the
upper division of the drainage averaged 7.45 speqiés per locality.
This section of the drainage passcs through parts of the Blackland
{Pratrie and Oak-Hickory Vegetation Regions and is similar in appear-
-ance to adjacent parts of the Brazos drainage. 'T[wenty localities in
the middle third of the drainage averaged 10.8 species per locality.
Here the drainage passed through an area of hills and high-gradient
in the Oak-Hickory Vegetation Region., Fifty-four localities in the
lower division averaged 9.72 spcecies per locality. This area covers
parts of the Oak-Hickory, mixed Pine-Cak-Hickory and Fayette Prairie
Regions (Kuchler, 1964).

0f 56 specles taken in this survey, 24 were taken in all three
divisions of the drainage (Talhle 2). These species were generally

associated with a variety a habitats. Exawples are Notropls fumeus,

N, lutrensis, Pimephales vigilax, Fundulus ollivaceous, Gambusia

affinis, Lepomis megalotis, aud .. macrochirus. Other speciea occur-

ring in all three divisions were either characteristic of the main

river channel, adjacent potholes, and oxbows (Lepisosteus oculatus,

Tctiobus bubalus, Ictalurus puoctatus) or were found mainly in low

(12 ft/mi) gradient mud-bottom strcams, the river channel and adja-

cent potholes (Opsopoecdus ewiliac, Chaenobryttus gulosus, Pomoxis
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Tuble 2
Species lLower Middle Upper
Amia calva 3 - -
Lepisosteus spatula 8 - -
L. oculatus 33 1 2
E; osseus 5 - -
Dorosoma cepedianum 153 14 386 -
b. petenehse 74 - -
Esox americanus 4 43 -
Cyprinus carpio 98 22 11
Notemigonus chrysoleucas 363 33 96
Opsopoeodus emiliae 450 26 22
Notropis fumeus 434 656 57
N. shumardi 56 - 20
N. lutrensis 3364 234 758
N. venustus 23 286 -
N. atrocaudalis 76 316 -
E; buchanani 106 - -
Hybognathus nuchalis 132 12 -
Pimephales vigilax 470 111 112
g;_promelfg_ 1 - -
Campostoma anomalum 41 14 -
Ictiobus niger - 1
-1. bubalus 16 - 12
Carpiodes cafpio i7 1 1



Table 2

pecies Lower ___Middle Upper
inytrema melanops 3 6 -
rimyzon oblongus - 6 -
ctalurus punctatus 42 5 10
» furcatus 3 - -
- melas 148 13 15
. natalis 82 - 34
ylodictis olivaris 41 - -
oturus gyrinus 19 2 2
phredoderus sayanus 22 11 -
'unduius notti - 100 -
'. notatus 15 5 1
‘. olivaceous 186 210 105
‘ambusia affinis 5150 512 1177
icropterus salmoides 72 40 93
[, punctulatus 2 7 -
‘haenobryttus gulosus 150 37 59
.epomis cyanellus: 295 54 203
« Bymmetricus 1 14 -
.+ punctatus - 12 -
s microlophus 1 43 -
.« marginatus 2 - -
.. megalotis 438 103 152
23 humilis 122 18 102



Table 2
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Species Lower Middle Upper
L. macrochirus 716 178 334
Pomoxis nigromaculatus 5 - -
P, annularis 236 60 124
Elassoma zonatum 10 5 -
Percina sciera 14 46 -
P. sp. 9 - 11
Etheostoma chlorosomum 98 26 8
E. parvipinne - 17 -
E. éracile 105 73 27
Aplodinotus grunniens 4 - 4
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annularis).

Nine species were taken ounly in the lower two divisions of the
dréinage. These were generally fish inhabiting riffles or relatively
high gradients (over 15 ft/ mi) with sand and gravel-bottoms.

A single specles, Lepomis wicrolophus, was taken only from the

upper two divisions of the drainuge, usually from sand-bottomed
gtreams and impoundments.

The six species taken only l'vrum the upper and lower divisions
of the drainape were generally assoclated with river channels. Their
absence from the middle third of the drainage probably reflects the
low number of collections made in the river chanpnel in this division
of the study area.

Twelve species were collected only in the lower division of the

drailnage. Many of these species, suzh as Amia calva, Lepisosteus

spatula, L. osseus, Dorosoma pelenense, Lepomis marginatus, and

Pomoxis nigromaculatus were associated with slow-flowing streams or

standing water. Others, including Ictalurus furcatus and Pylodictis

olivaris, occurred over sand or gravel bottoms in the river channel.
Of 'the four species found ooly in the middle division of the

drainage, three, Fundulus notti, Erimyzon oblougus and Lepomis punc-

tatus, were found in marshy backwater or impounded areas or in
streams of low to medium gradient., 'the other species found only in

this area was Etheostoma parvipinue, a riffle-frequenting fish of

high gradient streams.
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East-West Distribution of Fish Specles
¢
Twenty-two specles were taken from both the east and west tribu-

taries, channel, and floodplain (Table 3). With seven exceptions,
these were the same species Laken in all north to south divisions of

the drainage. Of these 22 species, three, (Hybognathus nuchalis,

Lepomis microlophus, Etheostoma chlorosomum) were not taken in all

north-south divisions. Four speclies (Lepisosteus oculatus, Notropis

venustus, Ictalurus punctatus, and Fundulus notatus) found in all

three divisions from north to south were not found in all divisions

from east to west.
Five species were not taken from eastern tributaries. These

were Lepisosteus spatula, Opsopoeodus emiliae, Ictiobus bubalus,

Ictalurus natalis, and Pomoxis nigromaculatus. All were found in

mud-bottomed streams, potholes, and impoundments.

Lepisosteus oculatus and lctlalurus punctatus were found only in
the floodplain and channel. 1. ocnlatus was found in the river
channel, potholes in the floodplain and in oxbows and impoundments.

1, punctatus generally was found in the river channel, associated

potholes and impoundments.
Species caught in the chauncl and tributaries but not in the

floodplain were: Notropis fumeus, taken in the channel and tributar-

fes over sand bottoms; Micropterus punctulatus, taken in the channel

and tributaries over sand and gravel bottom, awd Percina sclera caught

in larger streams over sand and gravel bottoms in riffle areas.

Three specles were not caupght in the tributaries. Dorosoma
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Table 3
Species East Floodplain | Channel West
Lepisosteus spatula - 3 3 2
L. oculatus 1 16 19 -
L. osseus - 3 - -
Dorosoma cepedianum 3 90 431 29
D. petenense - 50 24 | -
Esox americanus 34 1 - 12
Cyprinus carpio 21 40 22 28
Notemigonus chrysoleucas 165 62 65 200
Opsopoeocdus emiliae 1 47 405 45.
Notropis fumeus 214 - 259 674
N. shumardi - _ - 76 -
N. lutrensis 179 33 2734 410
N. venustus’ 88 - - 221
N. atrocaudalis 41 - - 321
N. buchanani - ! - 101 5
Hybognathus nuchalis 12 18 59 55
Pimephales vigilax 174 5 412 48
P. promelas - - - 1
Campostoma anomalum 41 ~ - 15
Ictiobus niper - - 1 -
I. bubalus - 14 13 1

Carpiodes carpio 3 - 7 9



Species

Minytrema melanops

Erimyzon oblongus

Ictalurus punctatus

I. furcatus
. melas

I. natalig

Pylodictis olivaris

Noturus gyrinus

Aphredoderus sayanus

Fundulus notti

F. notatus
F. olivaceous

Gambusia affinis

Micropterus salmoides

M. Eunctulatus

-Chaenobryttus gulosus

Lepomls cyanellus

E; sxmmetricus

punctuatus
microlophus

marginatus

megalotis

I L [ Lt

humilis

East
1
4

2

28

100
12
213
2070
82

3
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Table 3

Floodplain Channel West
- 1 8
- - 3-

7 49 -

- 3 -

60 30 SR
45 56 15
32 8 -

8 6 3

17 - 8

- \ - -

2 2 4

43 3 242
1155 2460 935
16 82 25

- 6 1

86 61 47
41 94 191

- - 1

1 1 9

- - 2

12 250 134
51 149 31
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Table 3
Species East Floodplain Channel N West
L. macrochirus 277 458 127 316
Pomoxis nigromaculatus 4 - 1
P. annularis 75 199 82 64
Elassoma zonatum 14 1 - -
Percina sciera 23 - 7 23
P. sp. - 6 14
Etheostoma chlorosomum 36 12 63 21
E. parvipinne 3 - - 14
E. gracile 74 16 26 89
Aplodinotus grunniens - 1 7 -
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petenense was found over sand bottoms in the channel and in pot-

holes. Pylodictis olivaris was found over sand and gravel in the

lower river channel and in potholes. Aplodinotus grunniens was

found in the vriver channel, ;n oxbow, and a reservoir.
N. buchanani and Percina sp. were both found only in the channel
and one creek in the western drainage. Both wvere found over sand

and mud bottoms. Percina sp. was also caught Iin Lakes Springfield

and Mexia on the upper river.

Elassoma zonatum, taken only in the floodplain and eastern
drainage, was collected in scveral low-gradient localities and one
pothole. All localities had some form of emergent vegetation.

Five species were never collected from the channel or flood-

plain, Four of these (Notropis atrocaudalis, N. venustus, Campostoma

anomalum, and Etheostoma parvipinne) were limited to high gradient

sand and/or gravel bottom streams. The other species (Lepomis
symmetricus) was taken from lLake Normangee and Running Creek énd two
sand and mud~bottom creeks.

Two species were collected only from the river channel. These

were Notropis shumardi and lcLalurus furcatus, found over sand and

gravel bottoms. Ictiobus niger (one specimen) was found only in

Lake Springfield over a mud bottom.

Amia calva and Lepisosteus osseus were taken only from borrow

pits, oxbows, and potholes in the floodplain.

Pimephales promelas and bepomis marginatus were taken only from

the western drafnage. P, promelas was taken Tvom Country Club Lake.

s
bt
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in Bryan; L. marginatus from a sand and mud bottom creek east of

Bryan.

Fundulus notti and Lepomis punctatus were both taken only from

Running Creek and Normangee Lake in the eastern drainage.

Habitat of the Fish Species in the Navasolba Riveththem

Thirty-one of the 56 species taken were present in sufficient
aumbers and from enough collecting locallties to allow statements to
be made about their habitats (rables 4-6).

Twenty-four of these were widespread thyuughout the drainage in
a variety of gradients and bottom Lypes (Tables 4 and 5): Dorosoma

cepedianum, Esox americanus, Cyprinus carpio, Notemigonus chrysoleu-

cas, Opsopoeodus emiliae, Notropis fumeus, N. lutrensis, U.bo~nathua

Bey e -

nuchalis, Pimephales vigilax, Capriodes carpio, Ictalurus melas,

Noturus gyrinus, Fundulus olivaccous, Cambusia aFfinig, Micropterus

galmoides, Chaenobrgttu§‘5910§g§, Lepomis cyanellus, L. megalotis,

L. macrochirus, Pomoxis annuluris, lercing sciera, Etheostoma chlo-

rosomum, and E. gracile. Most of these species were found over all

the drainage. Some such as D. cepedianum, 0. emiliae, C. gulosus,

1. melas, and Pomoxis annularis showed a preference for slower wa-

ters and muddy bottoms. Some such as E. americanus, Notemigonus

chrysoleucas, Notropis fumeus, F. olivaceous, L. megalotis, P.

sciera, and E. chlorosomum preferred higher (15 + ft/mi) gradients

and sandy or gravel bottoms in streamsof less (han 10 ft in width,

The others showed ne ohvious preferences, uswatly being found in



32

relatively equal numbers in all types ol habitats,

The rest of the species were more restricted in habitat type,

Lepisosteus oculatus, Ictiobus bubalus, and Ictalurus punctatus were

almost exclusively associated with the river channel, egpecially in
the large impoundments on the northern river, and potholes in the

floodplain. Aphredoderus sayanus was found in low-gradient streams,

potholes in the floodplain, and deep pools in high-gradient streams,

but never in the maln river channel,

Notropis venustus, Notropis atrocaudalis, and Campostoma

anomalum were confined to high-gradient, sandy or gravel-bottom

streams usually in the east and west-central and southeast sections
of the drainage. These streams always had deep-cut banks, were well
shaded and generally were under 10 ft in width,

Among the remaining 25 species, a few were taken in sufficient
numbers to suggest vague patterns of habitat preference. The unde-

gcribed Percina, Notropis shumardi, H., buchanani, Ictalurug furrarua.

and Pylodictis olivaris were taken rrom the Navasota River chanmnel,

usually over sand bottoms, Many juvenile P, olivaris were taken from
one pothole (locality 21) near Sulphur Springs.

Lepisosteus oculatus, Dorosoma petenense, and Aplodinotus grun-

niens were taken from the channcl over sand and mud bottoms and asso-
ciated potholes. A. grunniens wvas also found in Springfield Lake on
the upper river,.

Erimyzon oblongus, Fundulus noltt, lepomis symmetricus, 1.

punctatus, and Elassoma zonatum were all found in Normangee Lake,

———
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which was formed by damming a sarshy area on Ruiming Creek in Toann

County. This lake was choked with Elodea and the bottom was covered

with a thick layer of decaying plant matter. E. oblongus was also

taken from Camp Creek Lake, a simidlar lake {n Robertson County. The

water in both places was very olear aﬁd Esox americanus was very nu-
merous in both lakes. F. nutii was taken only in Lake Normangee'and
Running Creek above and below rhe impoundment. L. symmetricus was
also taken in Running Creek and rain-swollen Wickson Creek east of
Bryan. Both of these creeks were sandy-hottomed with gradient be-
tween 13 and 17 ft/mi. E. zoualum was taken in several other local-
ittes which had little or no current, mud bottom and emergent vegeta-

tion.

Minytrema melanops and I'undulus notatus were taken from tribu-

taries with sandy bottoms and a gradient generally greater than 15
ft/mi. Both were taken from potholes in the floodplain on one occa-
sion. F. notatus was taken Irum the river twice, both times over

sand bottoms.

Ictalurus natalis was tound in potholes, in the channel over

sandy bottoms and in streams ol less than 12 ft/mi gradient with var-

ious bottom types.

Micropterus punctulatus was found twice in the Navasota River

{once over sand, cnce over mud), beth times in very fast currents

after heavy rains., The spotted bass was also taken from two streams
which had sand and gravel bottows and gradients less than 15 ft/md.
Lepomis microlophus was voncrally found in fmpoundments and
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Ictiobus niger (H1

Table 4
Species Mud Mud & Sand Sand & Bedrock
samd gravel

Amia calva (5)3 - - - -
Lepisosteus spatula  (5)3 - (1)2 (8)3 -
L. oculatus (12)19 ()1 (8)16 (2)21
L. osseus (6)5 - - - -
Dorosoma

cepedianum (12)199 (313 (5)30 (12)290 {2)21
D, petenense (2)50 - {2)22 ‘8)2 -
Esox americanus (5)10 (i)l (7)28 (5)8 -
Cyprinus carpio {(13)76 (13 (5)19 {9)33 -
Notemigonus

chrysoleucas (18)224 (9)55  (13)89 (18)79 (5)45
Opsopeecdus ,

emiliae (17) 246 (1)30 (5)38 (13)184 -
Notropis fumeus (2)20 (2Y45 {12)635 (20)452 (2)4
N. shumardi (1)16 (6)60 - - -
N. lutrensis {18)843 () 1306 (16)491 (26)1495 (5)z221
N. venustus - - 1 (6)226 (5)83 -
N. atrocaudalis ()1 (1Y5 (5)145 (14201 (2)16
E;_buchanani (4)28 - (2)66 (9)12 -
Hybognathus nuchalis (6)54 (3)8 {(6)43 (13)39 -
Pimephales vigilax (8)139 (5)165 (10)110 (22)281 (5)42
P. promelas (11 - - - -
Campostoma anomalum - - (4)28 (5)15 (2)12

e i il e
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Table 4
Species Mud Mud & Sand Sand & Bédrock
. sand gravel

Ictiobus bubalus (10)22 - (L1 (8)5 -
Carpiodes carpio (2)8 (4)2 - (13)8 (11
Minytrema melanops (1)1 (11 ()1 {5)6 -
Erimyzon sucetta (3)7 - - - -
Ictalurus punctatus (9)22 {(4)6 (5)14 (12)16 -
1. furcatus ()1 - (21 (8)1 -
1. melas (12)109 (4)11 (7)28 (12)27 (1)1
I. natalis (5)56 - - (960 -
Pylodictis olivaris (5)32 - ()1 (8)8 -
Noturus gyrinus (7)10 (4)2 (2)1 (14)10 -
Aphredoderus sayanus (2)17 (1 (6)8 (6)7 -
Fundulus notti (2)14 - (3)86 - -
F. notatus (3)3 - (1)t (6)17 -
F. olivaceous (3)53 (7)41 {14)178 (22)229 -
Gambusia affinis (39)2794 (14)1098 (26)926  (43)1680 (3)122
Micropterus

salmoides {24)78 (4)16 (12)47 (19)33 (3)4
M. punctulatus (1 - (3)5 (4)3 -
Chaenobryttus

gulosus (26)176 (10)28 (10)22 {19) 32 -
Lepomis cyanellus (25)216 CIN42 (24)147 (32)132 {4)15
L. symmetricus (2)6 (21 (2)8 - -
L. punctatus (2)10 - (2)2 - -

e e em e -
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Bpecies _ Mud Mud &
— sand

L. microlophus (6)33 -
L. marginatus - (2)?
L, humilis {(17)94 (6) 36
L. macrochirus (38)596 (11221
Pomoxis

nigromaculatus  (4)4 (21
P. annularis (33)235 (8) 36
Elassoma zonatum (N3 (NYy
Percina sciera - (h)ﬁ
P, sp. (2)3
Etheostoma

chlorosomum (11)40 (2)2
E. parvipinne - -
E. gracile (14)47 (5)13

Apledinotus grunniens (3)7

37

Sand Sand & Belirock

_ gravel
(313 (7)9 -
{11)51 {(12)59 (1)2
(21)118 (16)238 {4)5
(8)62 (12)84 (2)3
{2)3 - -
(6)25 (15)30 -
- (13)17 -
(7)34 (16)56 -
- (7)17 -
{12)65 (20)80 -

(Wl
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Species Lentic

Amia calva {(5)3

Lepisosteus spatula (5)3

L. oculatus (9)19
L. osseus (6)5
Dorosoma

cepedianum (17)454

D. petenense (2)50
Esox americanus (6)12
Cyprinus carpio (11)35

Notemigonus
chrysoleucas (12)83

Opsopoeodus emiliae (9)66

Notropis fumeus -

. shumardi -
. lutrensis (10) 324
venustus -

atrocaudalis -

E S N B 6

buchanani -

Hybognathus nuchalis (4)18

Pimephales vigilax (3)87

P. promelas (i

Campostoma anomalum -

Ictiobus niger (1)1

Table 5

12 it/mi 12 to 15

or less

(8)3

(loy17

(lo)72
(10)26
(1)1

(12)45

(13)72
(19402
(14)254

(7)76
(2532760

(14

(15)106
(12)5%

(22)1362

JEe/wmi

(4325

)

(3)9

(8)59
(12
(2)33
(4)198
(2)9
(2)15
(11

(8)5

19

15 to 20 20 ft/mi
__ft/mi or_more
- (1)2
(1)2 -
(7)26 (3)6
(2)26 (2)16
(17)173 (12)105
(5)27 (&)2
(7)114 (18)746
(12) 386 (18)773
{5)89 (6)197
(11 (17)336
(3)38 (7)28
(5)79 (7106
- (11)55



Species Lentic
I. bubalus (10)21
Carpiodes carpio (1)7
Minytrema melanops (1)1
Erimyzon oblonpgus (3)7

Ictalurus punctatus (11)15

I. furcatus

»

1;_melas

lL natalis

Pylodictis
olivaris

Noturus gyrinus

Aphredoderus
sayanus

Fundulus nottil

F. notatus

F. olivaceous

GCambusia affinis

Micropterus
salmoides

M, punctulatus

Chaencbryttus

gulosus

Lepomis cyanellus

L. symmetricus

(9)65

(4) 37

(11)32

(6)8

(3)18
(2)14

{(3)3
(7)49

(24)1573

(17)70

(20107
(14)50

(2)6

or dess

Tabhle 5

12 ti/mi

(U)o
(8)8
(2)4
(16)40
(12)3
(1.2)27

(V1179

(439

(129

(1)5

(2)2

(14310

(33270

(16350

(4)6

(Y67

(185

12 to 15

o fefmi

(2)1

(1

(4)2

(4)4

(6)42

(12)254

(5)8

{(Hn
(1to) 19

(2)1

40

(2)8

15 to 20 20 ft/mi
o ft/ml or more
- (1

- (N3

(3)1 (2)2

- (1)2

(9)47 (6)31

- (5)4

(2)3 (7)3
(3)86 -

- (5)16
(13)122 {(12)278
(23)589 (21)924
(13)22 (12)55
(3)3 -
(10)55 (7)20
(20)157 (20)141



Species Lentic
L. punctatus {2)10
L. microlophus (14) 31
L. marginatus -
L. megalotis {18)141
L. humilis (13)113
L. macrochirus (21)513
Pomoxis annularis (24)201
P. nigromaculatus (3)3
Elassoma zonatum (33
Percina sciera -
P. sp. (6)11
Etheostoma

chiorosomum (713
E. parvipinne -
E. gracile (6)19
Aplodinotus

grunniens (6)5

Table 5

12 te/mi

or luss

(29)224
(25)112
(31416
(14)197

(11

(179

{(10)9

{(9)86
(2313

(4} 139

(13

41

12 to 15 15 to 20 20 ft/mi

ft/mi fr/mi or more
-~ (2)2 -

- (4)18 (2)6

()2 -

(1Yo {10)58 (14)164
(4)6 (2)10 (1)1

- (9)30 (18)141 (18)78
(9)12 (6)8 (1)2
()1 - -
- (2)3 -
(2)7 (4)8 (6)17
(1)2 ?(7)10 (12)21
- (M (2)3
(4)10 (13)47 (19)90
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iand bottom streams with gradients of 15 ft/mi or more.

Amia calva, lLepisosteus osseus aud Pomoxis nigromaculatus were

‘ound in potholes in the lower river floodplain.

Etheostoma parvipinne was always found in fast currents over

ebble, gravel and/or sand bottoms in well-shaded streams which us-
1ally had deep-cut banks.

Pimephales promelas, Ictiobus nigecr, and Lepomis marpinatus were

111 taken once each. P. promelas was taken in Country Club Lake in
3ryan; it probably was a balt relcase. 1. niger was caught in Lake

jpringfield, a large impoundment of 4004+ acres on the upper Navasota

River. Lepomis marginatus was takcn in Wickson Creek, a sand bottom

creek of 13 ft/mi gradient east of Bryan.






A

Species 10 ft or less More than 10 f£
Lepisosteus spatula - _ (1) 2.0
Dorosoma cepedianum (4 1.0 " {6) 12.83
Esox americanus (7) 4.42 (4) 0.5
Cyprinus carpiuv - (7)) 6.57 (2) 2.0
Notemigonus chrysoleucas (23) 6.82 (10) 12.9
Opsopoeodus emiliae (2) 2.5 (4) 2.5
Notropis Eumeus (12) 59.99 (11) 16.6
N. lutrensis (16) 38.0 | (16) 6.8
N. venustus (%) 45.0 3y 27.3
ﬂ;_atrocaudaligﬂ (13) 26.61 (8) 2.5
N. buchanani - (1) 5.0
Hybognathus nuchalis (4) 11.h (5) 4.0
Pimeghales vigilax (9) lo.u (15) 5.26
Campostoma anomalum (5 7.1 (6) 2.83
Esﬁiobus bubalus - (1) 1.0
Carp{odes carpio (3) 0.6/ (6) 0.5
Minytrema melanops. (4)y .75 (5) 0.°
Ictalurus punctatus (1) 2.0

1. melas (8) 1.0

1. natalis (1) 15.0

Noturus gyrinus (5) 0.6

Aphredoderus sayanus (8) !'.Y

Fundulus notti {(3) 28.07



Species

F. notatus

F. olivaceous

Gambusia affinis

Micropterus salmoides

M. punctulatus

Chaenobryttus gulosos

Lepomis cyanellus

L. sgmmetricus
E;_Eunctatus
E;_microloghus

L;_marginatus

|

L. megalotis

humilis

|

macrochirus

L.
L.
Pomoxis nigromaculatus
g;_gggylaris

Elassoma zonatum

Percina sciera

P.

——

sp.

Etheostoma chlorosomum

Eé_garviglnne

E.

——

gracile

Table B

10 1L o dess L

(2’ 1a.h6
(35) 18.43
(19) 2.08
(12) 3.16
(139) 6.94%
4y 2.25
(2) 1.0
(4) 4.8
2y 1.0
(14) 8.78
(8) 4.0
(23) 6.3
(1y 1.0
(8) 1.0
(3 1.3

(N

1y 4.27
(4hy 4.0

(2 W

_More than 10 ft

(5) 3.2
(13) B.46
(25) 43.84
(13) 3.0
(4) 1.0
(10) 5.0

(22) 6.0

(16) 11.31
(6) 1.67
(22) 6.0
{6) 1,83
(1) 9.0
(7)) 1.14
(1) 3.0
(8) 4.0
(3) 0.3

(4) 1.4

45
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Species Absent From the Huvasota River brainage but Fougd in Texas

East and West of the Navasola River Drainage

921

cre species are fousl (1. or. .ostern Jrainages but were not
collected in the Navascta River dyainage, these include: Notropis

amablis, Hybognathus placitus, Dionda cpiscopa, Pimephales promelas,

Campostoma anomalum, Tctalurus lupus, Etheostoma lepidum,

Ambloplites rupestris, Microptevus Lreculi, and Cichlasoma cyano-

guttatum (Jurgens, 1951; Ticvivo, 19555 Brown, 1953, Tilton, 1961;

and based on specimens in THHE and TCHE) .

Two Notropis amablis iu the Texas Cooperative Wildlife Collec-
tion (No 2593) are labelced as being from the Navasota River. This
record and one from Henderson County (No 1705) are believed to be er-
roneous because all other data indicale N. amablis iszlimited to
limestone streams of the Balconian Region in Texas (Hubbs, 1957).

Hybognathus placitus is found from the Brazos River south and

west to the Rio Grande and into Moxico (Hubbs, 1954).

Dionda episcopa is tound in the Balconian and Chihuahuan of

Texas (Hubbs, 1957).

Etheostoma lepidum is limited to the limestone streams of the

Balconian Province of Texas (llubbs, 1957).
Ambloplites rupestris has been introduced into the Comal and
San Marcos Rivers of the Guadalupe Biver System (Brown, 1953).

Micropterus treculi is nalive to the streams in the northern

Balconian of Texas (Hubbs, [95%7).
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Cichlasoma cyanoguttatum i:5 wostly limited to the Tamaulipan

province of Texas {Hubbs, 1957), bnt i; known from the San Marcos
(Jurgens, 1951) the Colorade (Iiltuon, 1901) and the Guadalupe (llubbs,
Kuenhe and Ball, 1953) drainages, prohably as introductions.

Other species are found tu the cast ol the Navasota River but
are absent from the Navasota drainage aund farther west. These in-

clude Moxostoma poecilurum, Notropis wwbratilis, N. sabilpnae, Ammo-

crypta vivax, A, clara, Noturus nocturnus, and Centrarchus macropter-

us (Hubbs, 1957).

According to Hubbs (1957) and wy cxamination of the fish collec-
tiong at the University of Tewnan, and Texas A&M University, M. poeci-
lurum ranges through the Austroriparvian, probably reaching a western
}imit in the San Jacinto draioage near Cenroe, Texas {Laswell, 1968).

Hubbs (1957) gives the ranpe of N. unbratilis as north and east
of a line from Fort Worth to Honston. laswell (1968) reported it
from the west fork of the San Javinte River.

According to Hubbs (1957) the vange in Texas of Noturus nocturn-

us closely approximates that of Notropis uwbratilis.

Notropis sabinae is limitcd to Lhe Austroriparian of Texas

reaching 1lts western ldmits in the west fork of the San Jacinto
River (Laswell, 1968).

The ranges of Ammocrypta vivax and AL clava correspond to the
boundary of the Oak-lickory and Pine-Oak-Hickouy régioﬁs (Hubbs,
1957). A. vivax was eXpeéted in this survev but was not

found, although there was cxtoeniive collecting where the two regions
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theoretically meet in Leon County, laswell (1968) collected it from
the San Jacinto River.

The western limits of the range of Centrarchus macropterus cor-~

respond with the western limit of the Austroriparian (Hubbs, 1957).
Some species have been taken in drainages both to the east and
to the west of the Navascota drainage, but were not reported or veri-

fied from the Navasota River or taken in my study. These include

Moxostoma congestum, Notrupis deliciosus, N. amnis, N, stramineus, N,

volucellus, N. texanus, Fhcnacobius wirabilis, Fundulus chrysotus,

Etheostoma spectabile, and Percina shumardi.

"Moxostoma congestum iu lexas is chiefly limited to the Balco-

nian... into the Chihuahuan and Texan... to the coastal prairie aﬁd
Brazos-Trinity divide", according to Hubbs (1957). However, Laswell
(1968) took it from the wusl tork of the San Jacinto River, well
within the Austroriparian.

I Notropis deliciosus is limited in Texas to the Balconian pro-

vince and the Red River drainape (Hubbs, 1957; 'TNHC, TQWC).

Noéropis amnis is found in the Austroriparian and in the Texan

south of the Tamaulipan (lubbs, 1957). This species 1s recorded from
the Navasota drainage but specimens are not in the Texas Cooperative

Wildlife Collection {(M-3-d-4b).

Notropis stramineus is lound in Texas in the Balconian and Chi-

huahuan. There is one coltection 1vom Denton County, Trinity River
drainage, 1in the Texas Cooperative Wildbite Coltection,  Laswell

(1968) reported it from the San Jacinio River.
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Notropis volucellus occupics the Texas, Austroriparian, and Bal-

conian provinces in Texas ewcept for the Hueces River (Hubbs, 1957).

Specimens in The Texas Cooperative Wildlife Collection were found to

be Notropis buchanani which was formerly considered to be a sub-
species of N, volucellus {Trautman, 1957),

Notropis texanus and Percina §hgm§5§1_d%cur east of the Trinity-

Neches divide., N, texanus is coumwon in the lower Colorado, Guada~
lupe, and Nueces drainages., I'. shumardi is common in the lower

Guadalupe River (llubbs, 1957),

Phenacobius mirabilis is found in northeast Texas and the Colo-

rado drainage east of the Balvunes bEscarpment (Hubbs, 1957).

Fundulus chrysotus ranges within the Austroriparian of Texas ex-

cept on the coast where it rcvaches Matagorda County in the Colorado

drainage (Hubbs, 1957).

Etheostoma spectabile has boen reported from the Red River and

Upper Trinity River systems of loxnas and the Brazos River above and
below the mouth of the MNavasoia River. 1t is found in the Texas and
Balconian provinces, but docs not cxtend south of the Guadalupe-

Nueces divide (Hubbs, 1957).
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Cichlasoma cyanoguttatum is mostly limited to the Tamaulipan

province of Texas (Hubbs, 1957), but i known from the San Marcos
(Jurgens, 1951} the Colorado {(Vilten, 196i) and the Guadalupe (Hubbs,
Kuenhe and Ball, 1953) drainagus, probably as intreductions.

Other specles are found to the cast u,tlle Navasota River but

are absent from the Navasota drainage and farcher west. These in-

clude Moxostoma poecilurum, Notropis wbrat'iiis, N. sabinae, Ammo-

crypta vivax, A. clara, Noturus nocturpus, and Centrarchus macropter-

us (Hubbs, 1957).

According to Hubbs (1957) and wy vxamination of the fish collec-
tions at the University of Toxas, and Texas AEM University, M. poeci-
lurum ranges through the Austioriparian, probably reaching a western
limit in the San Jacinto draiuage ucar Conroe, Texas (Laswell, 1968),

Hubbs (1957) gives the ranve ol N, unbratilis as north and east
of a line from Fort Worth to Houston. Laswell (1968) reported it
from the west fork of the San Jacinto River.

According to Hubbs (1957) the range in Texas of Noturus nocturn-

us closely approximates that ol Motropis umbratilig.

Notropis sabinae is limited Lo the Austroriparian of Texas

reaching its western limits in the west fork of the San Jacinto
River (Laswell, 1968),

The ranges of Ammocrypta vivax and A, clara correspond to the
boundary of the Oak-Hickory and Vine oal-Hickory regioﬁs {Ilubbs,
1957). A. vivax was expected in this survey but was not

found, although there was exlensive coliecting where the two regions
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theoretically meet in Leon County. Taswvell (196B8) collected it from

the San Jacinto River.

The western limits of the range of Centrarchus macropterus cor-

respond with the western linit of Lhe Austroriparian {Hubbs, 1957).
Some species have hecn taken in draionapes both to the east and

to the west of the Navasota drainage, bul were not reported or veri-

fied from the Navasota River or taken in my study. These include

Moxostoma congestum, Notropis gg[i£;9§qg,'ul_umnis, N. stramineus, N.

volucellus, N. texanus, Plicnacobius mirabilis, Fundulus chrysotus,

Etheostoma spectabile, and Percina shumardi.

"Moxostoma congestum in Texas is chiclly limited to the Balco-

nian... into the Chihuahuan and Texan... to the coastal prairie and
Brazos-Trinity divide", according to llubbs (1957). However, Laswgll
(1968) took it from the west Fork of the San Jacinto River, well
within the Austroriparian.

' Notropis deliciosus is limited in Texas to the Balconian pro-

vince and the Red River drainaype (Hubbs, 1957; TNHC, TCWC) .

Notropis amnis is found in the Austroriparian and in the Texan

south of the Tamaulipan (Hubhs, 1957). This specles 1is recorded from
the Navasota drainage but specimens are not in the Texas Cooperative

Wildlife Collection (M-3-d-46).

Notropis stramineus iz tound in Texas in the Balconian and Chi-

huahuan. There is onc colloction from Benton County, Trinlty River
drafnage, in the Texas Cooperative Wildlive Collection. Laswell

(1968) reported it from the San bacinto River.
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Statewide Ranges of Fish Spccies Found in the Navasota Drainage.

Some species of the Navasota fauna range over most or all of the

state. These include Lepisousteus osseus, Dorosoma cepedianum,

Cyprinus carpio, Notropis lutrensis, Pimephales vigilax, Ictiobus

bubalus, Carplodes carpio, Gambusia aff{inis, Chaenobryttus gulosus,

and Aplodinotus grunniens.

Others have had their ranges so allered by introductions as
food, bait or sport fishes that their native range limits are uncer-

tain. These include Astyaunax fasciatus, Notemigonus chrysoleucas,

lctalurus furcatus, I. punctatus, . nelas, Micropterus salmoides,

Lepomis microlophus, L. wegalotis, I, cyanellus, L. aurltus,

L. macrochirus, Pomoxis annularis, and P, nigromaculatus.

Astyanax fasciatus in Tuxas is limited to the Tamaulipan and

Chihuahuan biotic provinces cxcept whure introduced (Hubbs, 1957).
1t has been found in the Coelorado River (lilton, 1961), Guadalupe
(Hubbs, Kuenhe and Ball, 1951), San Hurcos (Jurgens, 1951), and Rio
Grande (Trevino, 1955). The records taken from the Navasota (TCWC
1183) probably represent a bait release.

Other species reach theiv caslern limits at or near the Navasota
drainage. Campostoma anomilum apparcut by reaches its southeastern
limits in the southeasteru Havasota drainage. It has been reported
from the Red River aund ‘Trinity River sysicis nf‘northeast Texas and
in the Brazos River above aud below the mouth of the Navasot; River.
One specimen is labeled frowm the San Jdacinlo drainage {(TCWC M?J—e—7)

&
but data for collector and cunct localily were lacking. -
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Notropis volucellus occuptes the Texas, Austroriparian, and Bal-

conian provinces in Texas excupt for the Nueces River {(Hubbs, 1957j.

Specimens in The Texas Coopervative Wildlife Collection were found to

be Notropis buchanani which was formerly considered to be a sub-
species of _l!. volucellus (lrautman, 1957),

Notropis texanus and Percina shumardi occur east of the Trinity-

Neches divide, N. texanus is common in the lower Colorado, Guada-
lupe, and Nueces drainages., Y. shumardi is common in the lower

Guadalupe River (Hubbs, 19%7).

Phenacobius mirabilis is lound in northeast Texas and the Colo-

rado drainage east of the Balvunes Escarpment (Hubbs, 1957),

Fundulus chrysotus ranges within the Austroriparian of Texas ex-

cept on the coast where it veaches Matagorda County in the Colorado

drainage (Hubbs, 1957).

Etheostoma spectabile has been reported from the Red River and

Upper Trinity River systems ol Toexas and the Brazos River above and
below the mouth of the Navasota River. Tt 1s found in the Texas and
Balconian provinces, but does not extend south of the Guadalupe-

Nueces divide (Hubbs, 1957},
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Statewide Ranges of Fish Specics Found in the Navasota Drainage.

Some species of the Navasota fuauna range over most or all of the

state. These include Lepisosteus osseus, Dorosoma cepedianum,

Cyprinus carpio, Notropis lutrensis, Pimephales vigilax, Ictiobus

bubalus, Carpicdes carpio, Gambusia affinis, Chaenocbryttus guiosus,

and Aplodinotus grunniens.

Others have had their ranpes so sltered by introductions as
food, bait or sport fishes that theiy nutive range limits are uncer-

tain. These include Astyanuax fasciatus, Notemigonus chrysoleucas,

Ictalurus furcatus, L. punctatus, [. wmelas, Micropterus salmoides,

Lepomis microlophus, L. megalotis, L. cyanellus, L. auritus,

L. macrochirus, Pomoxis annuluris, and P, nigromaculatus.

Astyanax fasciatus in Texas is limited to the Tamaulipan and

Chihuahuan biotic provinces cieept where introduced (Hubbs, 1957).
1t has been found in the Colorado River (rilton, 1961), Guadalupe
(Hubbs, Kuenhe and Ball, 1952), bSan Marcos (Jurgens, 1951), and Rio
Grande (Trevino, 1955). The revords taken from the Navasota (TCWC
1183) probably represent o bait release.

IOther‘species reach Ltheir castern limits at or near the Navasota

drainage. Campostoma anonaluu apparently veaches its southeastern

}1m1ts in the southeasteru Havasota drainage. It has been reported
from the Red River and Triniis River gystoems of northeast Texas and
in the Brazos River above aud helow the mouth of the Navasota River.
One specimen is labeled frum the San Jacinto drainage (TCWC M-3-e-7)

but data for collector and cuael localily were lacking.
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Fundulus olivaceous (Thomerson, 1867) and Notropis atrocaudalis

apparently reach their wesltoern liwmits in the Navasota drainage

{Hubbs, 1957; TCWC).

well as N, fumeus reach western limits near (the Oak-Hickory—Blaéku
land prairie 1line)" (Hubbs, 1957). 'fhis line runs acroass the north-
ern third of the drainage. Awmia calva is found along the coast to

the Colorado drainage,

Hubbs says Etheostoma chlorosomum, Upsopoeodus emiliae and Lep-

iscsteus spatula reach their vestoern Iimits at about the eastern

crosstimbers and Edwards Platcav-— -Blackland Prairie 1line, L, spatula
extends throughout the Tamaulipan of Texas and 0. emiliae occupiles
all of the Tamaulipan, exccept the Rio Grande River. E. chlorosomum

is absent from the Tamaulip:n (lnbbs, 1957),

The western limits of the ranges of lLepomis marginatus, L. sym-

metricus and Etheostama parvipinne correspond with the western limit

of the mixed Pine-0Oak regiou which is at the eastern edge of the Nav-
asota drainage, L. symmetricus is Found on the coast west to the
Colorado drainage in Matagorda aund Favetie Counties (Hubbs, 1957
Tilton, 1961),

One specimen of Ictiobus niger was taken in Lake Springfield in
the northern third of the drainage. it is an inhabitant of large
rivers, sloughs and ox bous firom tlve Great bakes to Mexico (Moore,
1968). Hubbs and Lagler (1Y41) pive the range as cxtending from

eastern Nebraska and Minnesola Lo Lake Michigan and from Lake Erie to
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the Ohio Valley south through {he central Mississippl lowlands to !
the Gulf coast and Mexico. 1t Lo Leen reported from the Osage River
in Missouri, the Arkansas River (diainage in dk]ahoma and San Pedro;
Coahuila, Mexico (Hubbs and Orteoburger, 1929; Hubbs, 1930), Tt =zs
reported from the Neosho River in oklahoma {Branson, 1967), the
Poteau River in Oklahoma and Arkausas (Cross and Moore, 1952).,
Baughman (1950) and Knapp (1953) pave no distribution for this fish
in Texas, saying only that it wias rare in Texas. Richey (1936) re—
ported it from a lake in the Navusola floodplain ?u an unpublished
report on fishes of southeast T .ou. 1. niger was feported from the
Bosque River in a survey of tha! iiver system (Alexander, 1940). No
published record could be foud (it indicates Lhis species has been
taken from other parts of the Bi.:os River drainage, or from east

Texas south of the Red River systewm or east of the Sabine River.

Notropis venustus (Hubbs and Stvawn, 1956), lctalurus natalis,

Lepomis punctatus, and Percina scicvra are found in the Texan-Austro-

riparian, and Balconian biotic provinces in Texas (Hubbs, 1957). P.
sciera is absent from the Nuecc: sivstem and along the coast, N.

buchanani also occupies this arc..

According to Hubbs (1957), toturus gyrinus, Fundulus notatus

and Micropterus punctulatus occupy the Texan and Austroriparian, in

Texas. Leplisosteus oculatus, Dorosomn petenensis and Etheostoma
gracile occupy this area as well v the Taman)ipin. I. gracile is

absent in the Ric Grande drainag...

Erimyzon oblongus has been roported from Austroviparian drain-




ages (Hubbs, 1957; lLaswell, JUG8)Y .,

Minytrema melanops is veported from north of a line between
Fort Worth to lHouston but not south of it (Hubbs, 19543 1957)., It is
reported from the Llano River in west Texas (rNHC; TCWC) and in Cum-—

mins Creek in the Colorado drainage (Tilton, 1961},

Lepomis Lumilis ranges through the Kansas, Yexas, and Austrori-

parian and is also found in the Llano uplift of the Balconian pro-

vince of Texas (Hubbs, 1957),

Pimephales promelas reaches casl to the Blackland Prairie-Oak-

Hickory line, but is absent from the Balconian province (Hubbs, 1957).

An unnamed species of Percina similar to Percina ca rodes 1is
p cina

found in the Navasota River. The range of this species 1is unknown,
According to records in the Texas Cooperative Wildlife Collec~

tion, Hybognathus nuchalis apparcatly reaches its western limits

close to the Navasota and Brazos drainages.
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CONCLUS TOHS

The fauna of the Navasota River drainage is different from that
of other parts of the Brazos Rivor drainage. 1t contains some compo-
nents found only in Austroriparian drainages, while components found
commonly in the Brazos and Colourado drainages are absent or found
rarely in scattered localities iu the Navasota River drainage. -The
western limits of several fishes are at or near the Navasota drain-
age. This caused Knapp (1953) to conclude that the Navasota fauna
should be discussed with more castern drainages rather than with the
rest of the Brazos. These fiuhues, he believed, are present due to
immigration from the morth and cust and the muddy waters of the
Brazos keeps these eastern fishes confined to the Navasota drainage.

Knapp's ideas concerning 1his difference in faunas are supported
in part by Darlington's idea (1Y57) that the fish fauna of a reglon
of transition between two bicotic provinces will show progressive ad-
ditions and subtractions from cacii [auna as the transitory region 1is
crossed. The Navasota River as mentioned in the introduction, 1is lo-

cated in such a region. Gencrally, those flshes associated with more

eastern or Austroripariangtuivans thin out or disappear from collec-
tions toward the western bLUHdJHV of the drainage. The number of
species is most numerous in the sourheast dralnape and channel. The
fewest species oceur in the northwestern part ol the Navasota drain-
ade where (U dralns part of the Blacklamd Peadvie,

Another hypothesis to cxplain the castoern affinities of the Na-

vasota fish fauna would involve stteawm piracy. Siream piracy occurs
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when the headwaters of one stream system "pirates™ or "captures" the
headwaters of an adjacent stream system by headward erosion of 1its
channel into the channels of (e adjacent drainages. ‘The Navasota
drainage 1s the sort of area where stream piracy can easily occur.
Dr. Alan lLohse, of the geoloypy department, of the University of
Houston, has informed us that the 1.5.G.8. topographic sheets of this
region indicate headwater erosion by the tributary streams of the Na-
vasota River along an escarpment, the Kisatchie Bajada. He says
there are several apparent "wind paps' along the eastern 1limits of
the drainage. These "gaps'" indicate capture by the Navasota of tri-
butarfes of the San Jacinto and Trinity tributaries (personal commu-
nication). Fishes in these captured headwaters could have spread

through the capturing streams to other streams in the Navasota drain-

age In times of high water and flooding.

Possible Changes in the Navasota River Fish Fauna as a Result of the

Proposed Impoundments

The building of the proposed dams and the resultant reservolrs
is certain to cause some changes in the.loca] fish fauna. Populatims
of riffle-dwelling and other lotic Fishes will suffer as the reser—
voir fills and flowing streams arc replaced by lakes. Many gravel-
rirtles and sandbar areas will be cither immdated or destroyed by
construction. Fishes such as Perving scicera which frequent these
riffle arcas face probable cxterminadtion in (his avea.  Population

of several smaller fishes such as Notripis tuweas, N, shumardi, N.

buchanani, llybognathus nuchalis, Hoturuas gyrinus, Elheostoma chloro-
Y
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somum, and E. gracile which were bound alwost exclusively in lotic

habitats, will probably suffer.
Alterations of the river channel below Lhe dam at river mile
24.1 may alter the Holland-Spring Creck drainage and may cause the

disappearance of the most southuastern population of Campostoma ané-

malum recorded from Texus.

The most abundant species in gill wet sets in Lake Springfield

were Dorosomum cepedianum, Pomoxis annularis, and Ictiobus bubalus in

that order. Lepomis megalotis, 1. humilis, and L. macrochirus all

were very numerous in seine collcctions. [, megalotis was especially
common in shallow water during breeding scason. ‘The only darter tak-
‘en in Lake Springfield was thc undescribed logperch which apparently

readily adapts to a lentic envivonment. Micropterus salmoides and

Aplodinotus grunniens were alsc cowmun in (his reservolr.
It is therefore probable that these latter species will become
more numerous as the species less well adapted to a lentic environ-

ment disappear from areas flooded by the rilling of the reservoir,
The resulting reservoir will probably develop a large population of

~ictalurids and centrarchids which are widely sought by fishermen.

As the lakes mature the fauna will also develop large populations

Ictiobus bubalus which are common in large rescervoirs 1n this

area.
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APPEINDICES

Appendix A.-List of Collecting Localitles. Federal Highways are
indicated by U. 8. and highway number, as U, §. 84, State highways
are indicated by Texas and highway number, as Texas 90, Farm to
market roads are indicated by FM and road number; as FM 249.
Robertson County is indicated by Robert. Limestone County is

indicated by Limes. Freestone County is indicated by Frees.
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Appendix B.-Classification of specimens.

Ordinal and familial names

follow Greenwood et al, (1966). Species names follow

Moore (1968). Neotation for number of specimens is as

follows: T=3, 3(1); 5(2),

A total of three ppecimens

were collected, onc at tocality 3 and 2 at locality 5.

14
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APPEHDIX B
Order-Amiiformes
Family~-Amiidae
Amia calva Linnaeus. Sowfin. T=3, 21(1); 46(1); 49(1).

Qrder-Lepisosteiformes
Family-Lepisosteidae
Lepisosteus spatula (lL.ac&pkde). Alligator gar. T=8,
19(2); 21(1); 22(3); 401y 49(1).

Lepisosteus oculatus (Uinchell)., Spotted gar. T=36.

2(1); 4(1);5 5(3); 21(4); 22(16); 46(4); 49(5); 60(1);
89(2).

Lepisosteus osseus (Linnaeus), Longnose gar., T=5.

5(1); 21(3); 49(1).
Order-Clupeiformes

Family-Clupeidae

Dorosoma cepedianum (l.e Sueur), Gizzard shad. T=553,

2(13);5 4(25); 16(1); 17(2); 21(16): 22(45); 32(1); 33(2);
35(1); 41Q1); 46(32): 47() 49(11Y; 7042); 73(12); 79(11);
88(245); 89(2); 90(103); 92(3); 96(21); 102(1).

Dorosoma petenense (Giinther). Threadfin shad. T=74,

2(22); 4(30); 22(2); 46(20),
Order-Salmonfformes

Family-Esocidae

Esox americanus Gmelin. Redfin pickerel. T=47. 20(1);
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21(1); 26(1); 30(1); 58(5); 59(20); 60(9); 61(1); 63(3);
C64(1); 69(4).
Order-Cypriniformes
Family-Cyprinidae
Cyprinus carpio Linnacus. Carp. T=111. 2(2); 4(3);
5(1); 13(12); 19(3); 21¢9); 22(15): 30(2); 33(11); 35(2);

36(1); 46(16); 49(1); 70(4); 71(18); 76 (10); 90(1).

Notemigonus chrysoleucas (Mitchell)., Golden shiner.
T=492. 8(1); 12(5): 13(31); 14(7); 18(8); 19(12); 21(19);
22(43); 23(14); 24(5); 25(6); 26(11); 29(12); 30(1);
32(1); 33(25); 35(17); 36(13); 37(81); 38(2); 41(2);
43(4)5 44(4); 46(34); 51(5); 55(2); 59(2); 63(1); 68(10);
69(9); 70(4); 72(1); 74(4); 75(2); 76(2); B1(3); 82(1);
88(10); 91(9); 93(5); 97(1; 96(30); 99(3); 100(3);

102(3); 104(20); 105(2).

Opsospoeodus emiliac llay.  Pugnose minnow. T=498. 1(2);
2(14Y;5 19(1) ;5 2001z 77 01n6); 25(2); 28(1); 31(15);
33(3); 34(3); 40(15): a2(21); 45(150); 46(18); 47(10);
52(10); 53Q10); 67(1); /0(4); 72(6); 73(13); 74(2);
88(13); 97(7); 100(2).

Notropis fumeus Evermann. Ribbon shiner. T=1147. 2(33);

6(87); 8(4); 13(11); 17¢1); 19(10); 22(210); 25(1); 26(1);

33(20); 40(9); 441 . An(l), 50(33); 58(571); 64(60);
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65(4); 66(1); 68(4); 69(1); 72(15); 75(57).

Notropis shumardi (Girard). Silverband shiner. T=76.

1(23); 3€16); 52(17); 79(20).

Notropis lutrensis (Baivd and Girard), Red shiner.

T=4356. 1(174); 2(193); 3(116); 6(218); 7(3); 8(124);
9(13): 10(382); 14(1); 15(7); 16(23); 17(60); 18(1);
19(14); 21(4); 22C403); 27(29); 31(332): 33(8); 42(244);
45(5): 52(921); 53(5); H(2); 64(1); 66(15); 68(2); 69(2);
71(148); 72(6); 73(58): 76(2); 77(1); 78(2); 79(210);
80(22); B1(4); 88(316); 91(5); 92(17); 94(5); 96(96);
97(4); 101(42); 103(17): 104(15).

Notropis venustus (Givid). Blacktail shiner. T=309.
40(14); S0(9); 58(194): 64(66); 65(22); 66(3); 72(1).

Notropis atrocaudalis Fvcermann. Blackspot shiner. T=392.

6(3); 8(10); 9(1); 10(Mr: 13(13);5 19(7); 26(13); 44(5);

50¢15): S5C41); 57120 s8(140) 5 64(5); 66G(5); 68(2).

!
Notropis buchanani Mook, Chost shiner. T=106. 1(6);

2(66); 22(7); 40(5); A2(8); 45(14).

Hybognathus nuchalis Agassiz. Silvery minnow. T=144.

1(1); 2(8); 6(4); 13(71); 14(5); 19(16); 21(16); 22(34};
30(1); 33(31); 36(2); 45(5); 46(2); 68(1); 73(11).

Pimephales vigilax (Baivd and Girard). Bullhead minnow.

T=639. 1(5); 2(55); 3(14); 6(42); 7(4); 8(40); 16(7);
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17(1)s 22(25); 27(5); 33(B); 40(25);5 42(32); 45(10) ;
50(1); 52(142); 58(20}); 64(57); 65(14); 71(3); 73(17);
27¢1); 79(18); 80(3); 88(8N: 96(0)5 99(2).

Pimephales promelas Rafincspie. Bluntnose minnow. T=1.

31(1).

Campostoma anomalum (Raf inesque) . Stoneroller. T=55.

6(14); 7(1); 8(12); 12(3); 15(11); 58(La).
Family-Catostomidae

Ictiobus niger (Rafinesquu) . Black puffatofish. T=1.

90(1).

Ictiobus bubalus (Rafinesyquu) . gmallmouth buffalofish.

r=28. 5(&); 19(1); 21(3), 22(5); 49(3); 76(1); 89(3);

90(5); 98(3).

CarEiodies carpio (Rnfinvnquv). River varvpsucker. T=19.

6(1); 8(1); 16(1); 922(6); 15(1); 49(7); 66(1); 79(1).

Minytrema 92122925 (Rafivesque). Spotted sucker. T=9.

32(1); 40(1); 46(1); 58(2); 64(2); G8(2).

Erimyzon oblongus (Lacé&pbdu). Creek chubsucker. T=7.

60(4); 63(3).
order-Siluriformes
Family-Ictaluridae
Ictalurus pEES£EEE§M(Rnlinusque). Chaunel catfish. T=57.

2(7); 3(4); 18(2); 21 (1) 22elaY s A5(A): 4o (1); 49(3);

I T ———. 3 s

"o
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52(4); 73(5); 79(2); 88(2); 90(3); 98(3).

Ictalurus furcatus (lLeSueur). Blue catfish. T=3,

2(1); 3(1); 22(1).

Ictalurus melas (Rafinesque). Black bullhead. T=176.

1(1); 5(25); 8(1); 13(2); 18(21); 21(15); 22(23); 24(2);
32(1); 37(36); 41(5); 46(16); 59(1); 62(1); 68(5); 69(1);
70(4); 71(1); 75(1); B1(2); 89(4); 92(1); 95(4); 97(1);
101(1); 103(1).

Ictalurus natalis (.eSucur). Yellow bullhead. T=116.

21(35); 22(45); 46(2); 94(15); 104(19).

Pylodictis olivaris Raflinesque. Flathead catfish. T=41,

2(1); 21(30); 22(8); 46(1}); 49(1).

Noturus gyrinus (Mitchell), Tadpole madtom. T=23., 6(3);

21(1); 22(5); 35(1); 40(Ll); 46(5); 50(1); 52(1); 60(2);
75(1); 76{(2);
Order-Percopsiformes

Family-Aphredoderidae

Aphredoderus sayanus (Cilliams). Pirateperch, T=33,

6(1); 35(1); 46(16): 50(3);5 S51(1); 58(2): 59(2): 63(1);
7001 71(5).
Order~Atheriniformes
Family-Cyprincdontidae

Fundulus notti (Agassiz). Starhead topminnow. T=100,
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59(66); 60(14); 61(20).

Fundulus notatus (Rafinesque). Blackstripe topminnow.

T=21. 6(12); 42(1); 47(2); 63(1); 66(4); 101(1).

Fundulus olivaceous (Storer). Blackspotted topminnow.

T=501. 10(6); 15(5); 16(1); 17(1); 18(24); 19(4); 21(1);
22(1); 24(1); 25(21); 26(7); 29(6); 30(1); 32(12); 35(4);
40(4); 42(2); 45(1); 46(1); 47(34); 50(25); 51(23); 52(1);

© 57(45): 58(72): 59(7); 61(1); 64(50); 65(9); 66(6); 67(1);
68(6); 69(9); 70(7); 72(1); 75(103); 84(1l); 94(1).
Family-Poeciliidae

Gambusia affinis (Baird and Girard). Mosquitofish.

4

T=6620. 1(176); 2(182): 3(93); 4(107); 5(70); 6(48);
10(380); 11(25): 13(15): 14(3D); 15(7); 16(250); 17(211);
18(27); 19(93); 20(302); 21(755); 22(863); 23(43); 24(8);
25(3); 26(119); 27(30); 28(78); 29(17); 30(30); 31(141);
32(48); 33(4); 34(284); 35(105); 36(22); 37(43); 39(4)3
40C1); 42(66); 43(159); 44(10); 45(99); 46(225); 47(8);
48(44); 50(2); 51(30); 52(118); 54(65); 57(78); 58(3);
59(37); 60(7); 63(7); 64(1); 65(1); 66(1); 68(2); 69(19);
70(78); 71(31); 72(2); 73(205); 74(40); 75(68); 76(57);
77(1); 79(163); 80(5); 82(22); 83(1); 84(1); B6(4); 87(12);
88(39); 91(1); 92(1); 93(3); 94(42): 95(10); 97(4); 99(16);

100(6); 101(40); 102(69); 103(18); 104(80); 105(2).
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Onder-Perciformes

Family-Centrarchidae

Micropterus salmoides (l.acépéde). Largemouth bass, T=205.
5(3); 8(2); 12(6); 16(1); 18(1); 19(15); 21(5); 22(9);
26(5); 29(2); 30(4); 32(1); 36(5); 37(2); 44(2); 47 (D) ;
49(2); 50(1); 58(2); 59(2); 60(13); 62(2); 64(1); 66(2);
68(8); 70(2); 72(1); 73(7); 75(10); 76(2); 79(8); 81(1);
82(1); B53(2); 86(5); 87(3); 88(26); 89(2); 96(2); 97(8);
101(1); 104(6); 105(16).

Micropterus punctulatus (Rafinesque). Spotted bass. T=10.

27(1); 40Q1); 42(1); 64(3); 73(4).

Chaenobryttus gulosus (Cuvier). Warmouth sunfish., T=260,

2(1)5 5(3)5 16(5); 18(4); 20(1); 21(10); 22(13); 25(1);
27(1)5 29(17); 31(5); 34(3); 35(9); 37(2); 40(1); 41(1);
C42(2) 5 44(2); 45(18); 46(39); 49(2); 51(3); 52(9); 54(13);
55(1); 58(2); 59(4); 60(2); 63(1); 66(1); 68(1); 70(17);
72(2); 73(6); 75(11); 76(1); 79(4); B0(1); 82(5); 87(31);

88(3); 95(2); 97(1).

Lepomis cyanellus Rafinesque, Green sunfish. T=552,

2(1); 6(10); 7(31); B(11); 9(3); 10)14); 11(2); 12(7);
13 (3); 14(3); 15(11); 16(20)5 17(12); 18(4); 20(2);
21(9); 22(5); 23(2); 24(2); 25(1); 26(7); 30(1); 31(32);

33(5); 35(8); 36(5); 37(44); 38(Q1); 42(2); 43(2); 44(10);
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46(7); 48(1); 50(9); 51(5); 52(2); 55(1); 57(2); 58(16);
62(2); 63(1); 64(L); 66(3); 68(3); 69(8); 70(1); 73(1);
72(5); 73(8); 74(2); 75(26); 78(20); 79(%); 82(13); 83(1);
87(8); 88(6); 91(9); 92(2); 93(3); 94(1); 95(1); 96(2);
97(1); 99(27); 100(23}); JOL(11); 102(7); 103(9)3 104(23);
105(3).

Lepomis symmetricus Forbes. Bantam sunfish. T=13.

35(1); 59(8); 60(6):

Lepomis punctatus (Valcuciennes). Spotted sunfish., T=12.

59(2); 60¢10). This [ish was also reported from locality
63, Camp Creek lake, by other collectors.

Lepomls microlophus (Cunther). Redear sunfish. T=55.

5(1); 59(7); 60(27); 62(6); 63(2); 68(1); 75(5); 87(5);

88(1).

Lepomis marginatus (Holbrook). Dollar sunfish. T=2.

35(2).

Lepomis megalotis (Rafinesque). lLongear sunfish. T=593.
1(2); 2(10); 4(3); 5(3); 6(48); 7(10); 14(17); 16(16)3
17¢2); 19(1); 21(4); 22(42); 25(4); 26(7); 27Q10);3 29(7);
33(5); 34(6); 40(52); 41(1); 42(21); 45(1); 50(5); 52(43);
54(18); 55(4); 58(31); 64(27); 65(2); 66(22); 67(1);
68(4); 70(2); 71(1); 72(1); 73(B);5 75(24); 79(1); 86(13);

87(1); 88(80); 90(1): 96 (6); 97(22); 99(1); 101(2); 104(1).
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Lepomis humilis (Girard). Orangespotted sunfish., T=242,

2(9); 7(1); 16(1); 17(2); 20(2); 21(1); 22(10); 27(1);
32(1); 42(24); 45(2); 46(21); 47(2); 50(17); 52(7); 54(20);
62(2); 69(1); 73(26); 79(15); 80(5); 82(9); 88(58); 91(1);
95(1); 96(2); 97(4); 99(1); 101(2); 102(4).

Lepomis macrochirus Rafinesque. Bluegill sunfish. T=1178.

1(1)5 2(7); 3(3);5 6(3); 8(2); 12(2); 13(1); 16(32); 17(6);
18(3); 19(8); 20(32); 21(2); 22(31); 24(3); 25(18); 26(10);
27(12); 28(6); 29(48); 30(1); 31(24); 32(5); 33(5); 34(81);
35(17); 37(6); 40(34); 41(33); 42(17); 44(2); 45(1);
46(37); 47(7);5 50(5); 51(2); 52(114); 54(73); 55(1);
58(11); 59(37); 60(26); 63(42); 65(5); 66(2); 67(5); 68(7);
69(6); 70(2); 72(1); 73(6); 75(31); 76(50); 77(20); 79(17);
81(2); B82(7); 84(4); 86(6); 87(23); 88(77); 89(3); 90(3);
91(1); 95(4); 96(1); 97(78); 98(3); 101(1); 103(1); 105g2)}

Pomoxis nigromaculatus LeSueur. Black crappie. T=5,

21(3); 32(1); 34(1),

Pomoxis annularis Rafinesque. White crappie. T=420.
2(9); 4(13); 5(6); 19(2); 21(3); 22(76); 25(2); 27(1);
28(17); 29(29); 32(1); 33(1); 34(7); 35(1); 41(18); 42(1):
44(1);5 45(5); 46(2); 47(2); 49(14); 52(1); 60(1); 52(2);
70(19); 72(2); 73(36); 76(31); 77(1); 79(29); 82(1);

84(1); 88(8); 89(10); 20(15); 92(4); 95(1); 96(2); 97(6);
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98(2); 99(7); 100(5); 102(1).
Family-Elassomatidae

Elassoma zonatum Jordan. Banded pygmy sunfish. 1T=15,

2009); 21(1); 54(2); 59(3).
Family-Percidae

Percina sciera (Swain). Dusky darter. T=60., 6(1);

22{1); 50(7); 52(5); 58(16}); 64(7); 65(1); 71(21); 73(1).

Percina sp. Logperch. '1=20. 22(4); 40(3); 45(2); 88(10);
97(1).

Etheostoma chlorosomum (Hay). Bluntnose darter. T=132,

2(13); 16(2)3 21(1); 22(23); 25(1); 26(2); 29(1); 30(2);
40(21); 44(1); 45(24); 46(4); 47(2); 52(1); 55(1); 58(10);
64(1); 65(6); 69(1); 70(5); 73(2); 75(8).

Etheostoma parvipinne (Gilbert and Swain). Goldstripe

| darter. T-17. 55(1); 57(2); 64(1); 71(13).

Etheostoma gracile (Girard). Sleugh darter. T=205.

2(1); 6(1); 14(1); 16(4); 21(4); 22(7); 26(47); 29(1);
30(6); 33(1); 35(4); 36(2); 37(1); 43(4); 44(2); 46(1);
50(6); 51(6); 52(4); 55(14); 56(1); 57(3); 58(20); 59(3);
69(3); 70(11); 72(4); 73(14); 75(3); 78(1); 82(14); 87(6);
94(3).

Family~-Sciaenidae

Aplodinotus grunnicns Rafl fnesque.  Freshwater drum,  T=8.

45(3); 49(1); 88(1); 90(3).
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Some species in the Texas Cooperative Wildlife Collection and
recorded from the Navasota River drainage were not taken in this

survey, These are

listed below with their collection localities

(station numbers refer to thosc used in this survey).

Astyanax

fasciatus Banded tetra., Floodplain of the

Navasota R. 6 mi N Bryan (probably near Station 42),
Hybopsis aestivalis Speckled chub. Station 22, 34,
Notropis amablis Texas shiner. Station 22.

Notropis texanus Weed shiner, Station 3.

Notropis amnis Pallid shiner., Station 22,

Poecilia latipinna Sailfin molly. Roadside pond, 3 mi §

College Station on Texas 6,

Labidesthes sicculus Brook silversides. Stations 19, 22,

Lepomis auritus Redbreast sunfish, Station 19,




Appendix C,-Species Distribution Maps, A black dot with a white

center indicates that both species were taken from the

same locality,
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Opsopoeodus emiliae

¢ \
o~ ¢
~lityon RﬁJ
¥ wn coste
. p ;_J;_;"
® Frikkuin / @ NORMANGEE
S
t, %
N,
Bt
)
P
4
et 7
NAVASOTA RIVER, TEXAS - o
scaLe 2 5 o 1S MILES %o 'l.n/l_--!'./

® NAVASOTA



. Rotropis fumeus

~
N
. ‘!—F‘A ¢
e
- G
qnl/nqug‘z
o
= Fj ] &
N
A8
N 08 1 y
“rae AP
) -
VY qun cmrex
N ZAXE .
. Fﬂ\EHKLIN ® NORMANOGEE

NAVASOTA RIVER, TEXAS
SCALE o 5 0 15 MILES




NAVASOTA
SCALE

RIVER,
3

TEXAS

s}

15 MILES

lutrensis

Notropis

94



95

* Notropis venustus

s . Notropis atrocauda_l is

A CREEX

¥
K
\d rea .
G O™
® FRknLin ;
> ¢
\_0 t .

® BRYAN -

ey
@ COLLEDE
srmou\‘i_
ALY

NAVASOTA RIVER, TEXAS
SCALE % ) 10 15 MILES




L'
o

. Notropis buchanani

* Hybognathus nuchalis

N
U.HOR““GEE
.Bﬂ_‘iﬂs * )
* ST ol
o
bt ”
NAVASOTA RIVER, TEXAS Ty R
SCALE % 8 10 15 MILES flasd "




NAVASOTA

SCALE

']

. Pimephales vigilax

* Pimephales promelas

N
4 ® NORMANGEE
(_rﬁ
R
~ \Epd I-1
¢
R
\
® BRY, By Y
K g
STATIONNG
RIVER, TEXAS o
[ )

15 MILES . .}I_ee!../

97



98

. Campostoma anomalum
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Carpiodes carpio
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Ictalurus furcatus
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Ictalurus natalis
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. Fundulus olivaceous
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.Microp terus salmoides

*
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Lepomis cyanellus
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. Lepomis microlophus

Lepomis marginatus
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T Lepomis megalotis
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Lepomis macrochirus
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* Percina sp.

. Etheostoma chlorosomum
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Aplodinotus grunniens

N
o. NORMANGEE
h]
P
4
$
e
et
NAVASOTA RIVER, TEXAS —}. -~
ord
SCALE 0 [ 10 15 MILES ..‘I’fl; ‘
TEE





