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ABSTRACT

quﬁy one collections were made from the Brazos and the Wichita

rﬂvér systems in Texas to determine the current status of the

smaﬁleye shiner, MNotropis buccula, and the sharpnose shiner,
Edtﬁngis oxyrh . A total of 2,388 smalleye shiners were

collected. The smalleye shiner was collected from all sites on the

Sélﬁ Fork Brazos River, Double Mountain Fork Brazos River, and

H?réh Fork of the Double Mountain Fork Brazos River, and Croton
c%eék. only one c¢ollection on the Salt Pork (at 0.8, 83 in
Séoéewall Co.) did not contain smalleye shiners. Although the
hisﬁnric range of the smalleye shiner extends downstream of Possum
K%n%dﬂm Reservoir, none were collected from the middle and lower
B%aéns R. system. The sharpnose shiner was collected from the Salt
F%ré (seven sites), Double Mountain Fork (three sites}, and the
N%réh Fork of the Double Mountain Fork {(three sites). A total of
EiﬂéB sharpnose shiners were collected, however, only 27 were
céliECted from the Brazos River downstream of Possum Kingdom
R%sérvoir. No sharpnose shiners were collected from the Wichita
Révér system,
é

Tﬁe; historical occurrence and distribution of smalleye and
siafpncse shiners were determined by the examination of nuseum
séecimans and collection records from many of the majer and minor
fish collections in Texas, Oklahoma, Louisiana, Kansas, and
Iilinnis. The range of both speciés extended throughout the Brazos
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River system and occurrence and abundances, especially in the lower
Br?zus River have changed dramatically through recent decades.
hl?ered habitat conditions in the Brazos River continue to threaten
these two species and propesed water development projects may
adversely impact the limited remaining habitat for N. buccula and
N.. oxyrhynchus. Based on the historical distributien, recent
collection information, and the habkbitat changes that the upper
Br?zos River system is likely to encounter in the future, it is
apiropriate that both Notropis buccula and Notropis oxyrhynchus be

considered threatened species and that efforts be made to list

these species,
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INTRCDUCTION

The smalleye shiner (Cyprinidae: Notropis buccula Cross) is listed
hf the U.5. Department of Interior as a thegnry Two species and is
endemic to the Brazes River system in Texas (Appendix 3: Photograph

1). It was originally described as Notropis bairdi buccula (Cross

1953) and subsequently elevated to species status (Hubbs 1957}.
The fish is a small, pallid shiner historically found throughout
the upper and middle Brazos River drainages {Map 1) but now appears
to be limited to the Brazos R. system upstream of Possum Kingdom
Resgerveir. This shiner was typically found in broad channels
characterized by shallow, often turbid water flowing over shifting
sand. The last Xnown collection of N. bugcula in museum
collections is TAMU 3908.4 from the Brazos River on Route 277 near

Seymour, 28 July 1984, by Mike Retzer et al.

another typical member of that riverine fauma is the sharpnecse
shiner (Hotropis oxyrhynchus Hubbs and Bonham, Photograph 2). The
sharpnose shiner is also listed by the #.5. Department of the
Interior as a Category Two species in need of further information.
Notropis oxyrhynchus has been found in the Wichita and the Brazos
River systems in Texas (Map 2)}. Recent collections in the Wichita
River system have failed to include sharpnose shiners. The
distripution of N. oxyrhynchus in the Brazos River includes bhoth
the upper and middle sections, but the trend for recent collections
; ,

has been that the sharpnose shiner is present, but nc longer common
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“ Notropis buccula

Historical Distribution
before 1986

Map 1. Historical distribution of Notropis buccula,



Map 2. Historical distribution of Notropis oxyrhynchus.

Notropis oxyrhynchus

Historical Distribution
hefore 1986



downstream of the Brazos River mainstem impoundments.

The Brazos. River system has been greatly modified by the
construction of reservoirs and smaller impoundments for flood
control, water supply, hydroelectic generation, agricultural
purposes, salinity modification, recreation, and other human uses
and benefits (seec Map 5}. The Texas Water Plan (TWDB 1990)
describes anticipated future water development preojects that may be
required if additional human demands occur. Although the number
of proposed projects has been reduced from previcus planning, there

are still five more major reservoirs under ceonsideration.

The Brazos River can be classified as a typical prairie ecosystem
characterized by extreme fluctuations in environmental conditions
and flow regimes such as floods angd droughts (Matthews 1988). The
High Plains and prairie fish fauna has been generally described by
Cross and Moss {1987) and in regicnal handbooks (Cross 1967; Miller
and Robison 19723; Sublette, Hatch, and Sublette 1990). The effect
of habitat alterations, including modified flow regimes, has been
documented (Anderson 1980; Anderson, Beitinger, and Zimmerman 1983;
Cross, Moss, and Collins 1%85; Cross and Moss 1987; Larson,
Echelle, and Zale 1991; Spain and McKinney 1290). The prairie fish
fauna has remnant species adapted to the highly wvariable fiow
regimes, turbidity, and extremes of salinity found in prairie
rivers, and has incorporated atypical life history strategies in
order to survive in an unpredictaﬁle and relatively unstable
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environment. One reproductive strategy is to time repreduction
with increasing streamflow events (Lehtinen and Layzer 1988; Maore
1942; Taylor and Miller 199¢). Fish species that are adapted to
more moderate streae conditions, such as low to moderate salinity,
less turbidity, fewer extremes in water temperature, and smaller
flucuations in streamflow regimes, have apparently replaced many of
the prairie specias either in mumerical abundance or are present

where the prairie species are rare or absent.



METHODS

Current Species Distributions

Sampling began in Qctcocber, 18988 and extended through August, 1991
but was limited toc summer and fall seasons during these years.
Collections (n=37) were made at all known localities of Notropis
buccula in the Brazos River basin. Spatial distribution of the
sampling sites extended from Garza County downstream to Brazoria
county and largely encompassed the entire Brazos River drainage.
ongoing construction of the Alan G, Henry dam prevented sampling
the uppermost reaches of the Double Mountain Fork. Two tributaries
to the Brazos River were also sampled: Croton Creek (Kent Co.) and
Sandy Creek (Stephens Co.}. Additionally, the NHorth Wichita River,
South Wichita River and Wichita River were sampled in August 1991
to search the sites of historical recerds of the sharpnose shiner
in that river system.

Generally, 4.6 m X 1.3 m {6 mm mesh}) and 9.1 m X 1.8 m {9 mm
mesh) straight seines were used at cach site with sampling at some
sites supplemented with a 5.1 m X 1.3 m (6 mm mesh}) bag seine.
The collectien goals were to seine all representative habitats to
capture as many fish species as practicable and teo record habitat
characteristics associated with the seining efforts. For each
seine haul a minimom, maximum, and average depth were measured and
the substrate type was classified according to a modified Wentworth
scale, Channel width was usuallyimeasured with a rangeé finder,
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measured by tape or estimated and water gquality parameters
{dissolved oxygen, temperature, specific conductance, and pH) were

measured using a Surveyor II Hydrolak or Hydrolabk 4041.

Specimens were sacrificed in unbuffered 10% formalin and preserved
in 45% isopropyl alcchol. Collections will be deposited at the
University of Texas at Austin Memorial Museum Texas Natural

Heritage Cecllection.
Species Historical Pistributions

The number of preserved specimens of Hotreopis buccula and H.

oxyrhynchus in major and minor collections is limited hased on our
survey of collection records and discussions with curators,
university faculty and staff associated with the museums and
universities in the region. The collections for which specimens or
specimen records were surveyed include: University of Kansas Museum
of Natural History (KU), Dr. Frank B. Cross and Joseph T. Collins;
Tulane University Fish Collecticn (TU)}, Dr. Royal Suttkus;
Illinois Natural History Collection, Dr. Mike Retzer (while at
Texas A&M); University of Texas at'hustin Memorial Museum Texas
Matural History Collection (UT-TNHC}, Dr. Clark Hubbs and Dr. Dean
Bendrickson; Texas A&M University Texas Cooperative Wildlife
collection (TAMU}, Dr. Kathryn Vaughn and Dr. Mike Retzer; Angelo
State University, Dr. Edie Marsh; and University of Horth Texas,

Dr. Earl Zimmerman. Discussions have been held with Dr. Tony

7



Echelle at Oklahoma State University and Dr. Bill Matthews from the
University of Oklahoma, but ne formal attempt to survey the

collections at those universities has been completed.

L.ife History

Quantitative habitat measurements were made at one site on the Salt
Fork {see Photograph Ko. &) on 22 August 19%21. Current velocity,
depth, and substrate were measured in a grid system comprised of a
network of 10.sg. @ ¢ells. Within each cell, visual cbservatians
of smalleye shiners were made to determine the spatial distribution
of individuals, habitat wutilization, and basic behavioral
characteristics. Current velocity and depth measurements were made
with a Hontedoro-Whitney flow meter and topsetting wading rod.
Substrate was characterized wvisually using a modified Wentworth

scale.

Standard and total lengths (to the nearest mm) were measured on
most smalleye and sharpnese shiners collected. Data was used to
develop length frequency histograms to provide insight on the

population structure of these two species and the sizes attained .

The digestive tracts of B85 smalleye shiners and 64 sharpnose
shiners were analyzed from three 1991 collections and one 1992
collection to determine diet. Stomach contents were removed from

the digestive tract and sorted into categories as follows:

g



1) terrestrial invertebrate , 2} aguatic Iinvertebrate, 3)
Formicidae {ants), 4) sand/fclay/silt, 5) seeds, 6} periphyton, 7)
fish, 8) eorganic matter ({(detritus) and 9) unidentifiable matter.
Percent volumes for each feood item were wvisually estimated.
Percent cccurrence was caleculated as the number of fish with a

particular food item divided by the sample size and multiplied by

100.



RESULTB

Field Cecllection Summary

Appendix I provides species and abundance data cecllected during
this study. A total of 26,480 fish represented by 16 families and
55 species were collected from 37 sites in the Brazos River
drainage. The most common family encountered, Cyprinidae, was
represented by 19 species, followed by Centrarchidae with nine
species, and Ictaluridae with five species. By number, cyprinids
{18,087) accounted for 68.3% of all individuals collected;
cyprinodontids (4,486; three species} accounted for 16.9% and
poeciliids (2,582; one species: Gambusia affinis) 9.83% of all
individuals collected. The plains minnow, Hybognathus placitus,

red shiner, Cyprineila lutrensis, and Red River pupfish, Cyprineodon

rubrofluviatilis were the dominant species collected.

Current Distribution

Swalleye shiners were collected from all sites on the Double
Mountain Fork and Horth Fork Double Mountain Fork Brazos River, and
Croton Creek {(Map 3) and all but cne collection on the Salt Fork
{Stonewail Co: U.S. Hwy 83 on 8 Oct 1988; only Red River pupfish
were collected at this extremely saline site ({Appendix V).

Although the historic range of the smalleye shiner extended

+

downstream of Possum Kingdom Reservoir (Map 1), none were collected

4
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Map 3. Current disiribution of Nolropis buccula,
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from the middle and leower Brazos R. system. A total of 2,388
smalleye shiners were collected from the upper Brazos drainage.
Smalleye shiners were among the numerically dominant or most common

fishes at eight sites.

Sharpnose shiners were collected from seven sites on the Salt Fork,
three sites on the Pbouble Mountain Fork and three sites on the
North Fork Double Mountain Fork Brazos River (Map 4). Only 27
specimens, from six sites, were collected downstream of Possum
Kingdom Reservoir. A total of 2,083 sharpnose shiners were
collected from all sites; sharpnose shiners were among the
rnumerically dominant fishes at four sites, all within the upper

Brazos drainage.
Historical Cccurrence

The collections surveyed, with some exceptions, have included from
few to many errors in the species determinations for N. buccula,
based on our examination of specimens. We relied primarily upen
the taxonomic keys of G.A. Mcore (Blair et al. 1%é8}, Clark Hubbs
{Hubbs et al. 1991), the original descripticn by F. B. Cross {Cross
1952}, and regional faunal books (Miller and Robison 1%73; Robison
and Buchanan 1988; and Pflieger 1975). Moore (in Blair et al.
1968) describes the smalleye shiner as similar to N. bairdi but
having a smaller mouth, longer snout, and a lesser head depth;
pharyngeal teeth 0,4-4,0; anal raf; 7; pectoral rays 14-16; nape

1z
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Map 4. Curren dislrbution of Notropis oxyrhynchiis.



and breast usually naked; and lateral line scales 33-37. The
smalleye shiner is geographically separate from the Red River
shiner, Neotropis bairdj Hubbs and Ortenburger {Cross 1%53; Hubbs
1957; Gilbert 1980). The Red River shiner is described by Moore as
similar to Hotropis girardi, Arkansas River shiner, but with nape
and breast usually naked and anal ray count 7. €. Hubbs {(Hubbs et
al. 1991: 15-16) separates smalleye shiner from the Red River
shiner based on snout length greater than distance from anterior
tip of mandible to posterior tip of maxillary in H. buccula and
shorter in N. bairdi; head depth 15.9 to 17.7 percent of standard
length {(S.L.} in N, buccula and 17.4 to 19.5 percent in K. bairdi;
and opercle length 8 to 9.6 percent of 53.L. versus .5 to 11.4 of

5.L. in HN. bairdi.

Most redeterminations of specimens resulted from confusion with

similar species such as Notropis potteri {(chub shiner), ot is

shumardi (silverband shiner), Notropis stramineus (sand shiner) and
others., An example is a distributional study of forage fishes

upstream and downstream of Possum Kingdom Reservoir (Anderson 1980;

Anderson et al. 1983) in which Notropis stramineus was reported
upstream of Pessum Kingdom Reservoir in the Brazos River though
there are no records for that species extant in the Brazos ER.
system. HNotropis shumardi is distinctly different in body shape,
depth of the caudle peduncle, and some fin ray counts. Notropis
potteri appears very similar to K. buccula, but can always be

distinguished based on tooth count, characteristic mouth features

14



{broadened upper lip posteriorly), and patterns of squamation.
Appendix III provides photographs taken of specimens to demonstrate
the similarities and differences from the closely related shiners
{(B.- buccula, N. bairdj, and N. girardi) and other species that have

similar superficial appearances (N. potteri}.

Notropis oxyrhynchus Hubbs and Bonham is perhaps easier to
distinguish because of its characteristic sharp head and long
snout, but some misidentifications of N. exyrhynchus were present
in museum and fish collections. One remaining specimen of concern
is a single fish collected from the upper Colorado River drainage
in Texas and preserved as UT-TNHC 2500 (see Photograph 10). This
gspecimen has many features that conform with N. oxyrhynchus but has
a shorter preorbital head length, a deeper caudal peduncle than

expected, and is the sole specimen attributed to H. oxyrhynchus

from the Colorado R. drainage. While it has been assumed to be an
introduction (Gilbert 1980}, it could be a slightly aberrant

specimen,

While there will always be additional collections being made,
further examination of existing fish collection records may refine
the nistorical and current distributions of smalleye shiners and

sharpnose shiners.

The presence of preserved specimens in museum collections is

relatively limited for both Notropis buccula and Notropis
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exyrhynchus. Gilbert ({1980) wmapped and summarized the
distributions for both species as well as for Notropis bairdi.
While the general distributions mapped by Gilbert for these species
is correct, an intensive search of museum records and éish
collections has resulted in more localities within the known range.
The historical distribution for N. buccula based on all known
museum voucher specimens and other fish collections is summarized
in Table 1 and Map 1. The smalleye shiner, based on collections
baefore 1986, was known from eleven Brazos River mainstem sites and
an additional site on the Lampassas River south of Belton. The
distribution for N. oxyrhynchus from fish cellections and museunm
gpecimens is summarized in Table 2 and Hap 2. The sharpnose
shiner, based on collections before 1986, was known from seventeen
mainstem sites (including near the confluence of the Navasota River
with the Brazo R.) and had also been found at £wo sites in the
Wichita River drainage. As referenced earlier, the Coloradoc River
mainsiream specimen has unresolved guestions about its identity.
Sharpnose shiners historically may have ranged further downstream

in the Brazeos River drainage kased on Fort Bend County records.

Life History Information

A summary of physical and chemical characteristics of smalleye and
sharpnose shiner collection sites is provided in Table 3., Water
gquality data measured from all sites gduring this study are

presented for reference in Appendix ¥v. Smalleye and sharpnese

16



lable 1. Masier list o1 collecuon sites 1or Notropis puccula.

augle  Lguniy Locgity Lglleglons Lats Ho Spec,  Museum No.
™ Garza Morh Fork Double Mountain Fork Brazes Plver al SH 207 N Posl K. Mayas and J. Glass 14 May 1952 53 [l

L1 Garza Merh Fork Double Mountaln Fork Brazos Rivar at FM G651 R. Wai, A Price and A. bMurphvy 26 Jut 1986 i) LT 12249
™ Garza Marth Fork Double Mountaln Fork Brazos River at FM 851 ME Past K. Mayss and J. Glass 14 May 1352 & [T

X Garza Wodh Fork Deuble Mountain Fark Brazos River at US 380 £ Post R. Moss, K. Mayes, and K. Saunders 21 Aug 1991 2 NrA

T Garza Cauble Mountain Fork Brazos Rlver ap SH B4 Justiceburg Garrett, Garratt, and O, Moslar 11 Mar 1978 35 A,

T Garza Double Mountaln Fork Brazos River ai SH 84 Jusifzaburg K. Mayes and .). Glass 14 May 1582 21 MR

™ Hent Crouble Mountain Fark Brazes River ak 3H 208 . Wahi, A, Price, and R. Murphy 268 Jul 1986 12 TU1213
™ Kent Double Mounlaln Fork Brazos River at SH 208 5 Clalramant K. Moss, €. Marsh, K. Mayses, and 5. Jones 15Aug 1980 4489 WA

T Fisher Double Mouriain Fork Brazos River al SH 70 K. Murphy, A. Pilce, and R, Wahi 29 Jul 1986 48 UT 12183
T Flghar Dauble Mountain Fork Brazos River at SH ¥0 N Rolan . Moss, K. Mayes, and K. Saundars 22 Aug 1691 2tt MR

A Stonewall Double Mountain Fark Brazos River al LIS 83 11.3 ml 5 Aspanmont R.5, Sulikus, Megus, Gould, and Shoop Tu 20223
T Stonewsall Double Mountain Fork Brazos Fivar al US 83 8 Aspeanmant A, Mosa, E. Macsh, K. Mayes, and 5. Jones 15 Aug 1983 aca A

T™ Stonewsll Drouble Mountain Fork Brazos River at SH 283 A, Wahl, & Price, and R, Murphy 30 Jul 1886 157 UT 12245
™ Haskel Couble Mountaln Fork Brazos River at LS 380 A. Murpity, A, Prica, and A. Wah 30 Jul 1986 1m LT 12211
T ¥anl Salt Foik Brazos Fiver 12 mi W Jayton Arden L Walker 25 Mar 1960 Tu 35880
it Harl Salt Fork Brazos River ot 54 208 A Waht, A Price, and B. Murphy 28 Jul 1988 1 UT 12239
™ #ari Salt Fark Brazos Siver {at US 200} & ml SW Jaylon F.T. Knapp anc Class 14 Qct 1851 5 TAMU 1094
T% Karl Sait Fork Brazos River al US 380 SW Jayion R Moss, R. Kieinsasser, and H. Wahl 8 Oct 1988 o] WA

™ Kank Croten Creak at County FAd N Jaylen G. Linarm and J. Glass 15 Aug 1589 = R,

™ Stonewsl| Sl Fork Brazoa Fivar al US 380 betwsen Jaylon and Swenson A Wahl, & Frice, amd F, urphy 28 Jul 1985 ) LT 52178
T Slonewall Sait Fork Brazos River at US B3 N Aspermant A. Moss, K. Mayes, and K. Saunders 23 Aug 1551 12 WA

™ Krox Sait Fork Brazos Rivar al SH 222 A. Wahl, R. Murphy, and &, Price at Jul 19BS 45 + 18 LT 12150412154
™ Mo Salt Fork Brazas River at SH 222 W Knox Clty A, Mose, R, Kleinzasser, and R, Wahl 2 Oct 1988 56 A,

™ Ko Salt Fork Brazps Hiver at S5H 222 W Knox Clty A. Moss, K. Mayes, and K. Saunders 27 Ancy 1991 172 MiA

™ Ko {5alt Fork) Brazos River (at 5H 8] 5 ml S Banjamin F.B. Cross, W.W. Dalquesl, and L. Lewls 27 Sep 1553 i KL 3077
™ Krign {Salt Fork} Brazas Alver at SH 6 under AR bridga aburmend A. Murphy, A. Price, and H. Wahl 31 . 1988 43 UT 12200
™ Krox Sall Fork Brazos River 2 mih M Hinaland al crossing of FM 267 F.T. knapp Ot 1951 6 INMC B3346
TX Krox Sall Fork Brazos Rlver al FM 267 R. Wahl, A, Price, and R, Murphy M 1306 4 UT 12105
™ Knox SaN Fork Braros Piver ar Fed 267 W Rinadand R. Mass, A, #lelnsasaer, and A, Waht 8 Ocr 1988 eyl MUA

™ Baylor Salk Fork Brazos River on Roule 277 noar Seynraur Ralzer, Paga, Cummings, ahd Swansen 26 Jur 1984 2 TAlSL) 3008
™ Baylor Salt Fork Brazos River at US 184283 Seymour B Mozs and R Wah! 9 {Ocl 1988 49 A

T Baylar Salt Fork Brazos River af LIS 182282 Saymour R. Moss and K. Mayas 1617 Aug 1989 122 MIA

= Baylar 5alt Fark Brazos Rlver rear Found Timbar Comelary, conf, w! Wagon Cr - R. Wahl, A, Price, and R Murphy 31 Jed 1986 6+17 UT 12163+12223
™ Young Salt Fork Brazos River at 5H 78 A. Waht, &, Price, and A, hMurphy 31 Jul 1866 8 uT 12219
™ Young Saft Fork Brazos River at 3H 79 E Elberd A. Mass ang H, Wahl 100ct1888 28 MA

™ ¥oung Salt Fork Brazos River at 5k 78 E Eloerd A. Klalnsasser, G, Linam, and 5. Jones 19 .Jul 1880 LT hiA,

T Young Salt Fork Brazes River & TX 24 1.5 mi W Newcastle s and Clark 26 Mar 1968 168 T} 92596
™ ¥ouwng Saft Fork Brazos River al US 380 W Newcasila A. Klalnsasser, G, Lingm, and 5. Jones 10 Ju! 1990 M [

™ Young Salt Fork Brazos Rivar al IS 380 W Newcastl A, Moss, K. Mayes, and K. Saundars 24 Aug 1591 467 MNiA

L1 Young Sall Fork Braios Rlver al FM 203 A. Wahl, A Price, ard A, Murghy a3t Jul 1885 ;] UT 12158
X Young Sl Fark Brazos River al FM 208 S Mewcastle A. Klsinzasser, G, Linam, and 5. Jones 15 Jul 1980 4 WA

™ Founy Brazos Hiver at SH &7 A. Wahl, A. Price, and . Murghy 21 Jul 1986 1 Lr

TX Falo Finla {Veata Crask Amm) Fassum Kingdom Lake J. Figys and J. Walkar 24 Mar 1951 g THNHG 1256
™ Falp Pinkg &razos Rlver gn US 281 7wl & Minaral Walts GLA. Maors and F .8, Cross 14 April 1952 16 KL 2318
™ Palo Plnto Brazos River 11 mi S Mineral Walls G.A. Meara and F.B. Cross 14 Aprll 1952 ¢ KL} 2642
™ Bosgue Tributary (7) o Brazos Hiver 4.0 ml & Whinay Qam R.[. Sullkus and Anderson A Apr 1952 16 T 4852




Table 1. continued

Siale  Loupty Locality Collactors Cale Mo, Spes,  Muceum Mo,
™ Ball L.ampassas River 5 Dallon at Station 14 F.T. Knapp and class 13 Cel 1851 5 TAML (1564
™ Brazos/Budesin  Brazos Rlver . J W, Gonner 26 Ocl 1965 1 TaMU 1216
™ Brazus/Buresan  Brazos Rlver 311 cilass 30 Cel 18965 1 TAMU 1217
™ Brazos Brazoe Aivar 5 mi W Callage Stalion K. Banharn and G E. Spotord 9 TAMU 1220
™ Brazos Braros Flvar near Bryan F.B. Cross, A. Bjelland, L. Cavin, ant J. Laswell 254pr1%7¢ X HU 14266
TX Brazos Brazos River at "Mugsal Shoals® end of Fid 1688 8 mi W of Bryan _J W, Conmer and R, Hodsan 31 Dec 1370 15 TU 65572
b Braxos Brazos Rivar at "Muszsal Shoals™ and of Fit 1658 8 miW ol Bryan J V. Conner, B Hodsan, and L. Manin 21 Apr 19T b TU 684528
™ Brazos Brazas FAlver at "Mussal Shoals® end of FM 1688 8 mi W al Bryan 6 Feh 1576 3 TAMLU (38
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Table 2. Master list of collection sites for Notropis oxyrhynchus,

Stale  Courty Lecalily Colclprs Dane o . Sy e b,
TK  Garea MaAn Fork Double Mountain Fork Brazos Aiver 81 SH 207 N Fasl K. Mayes arit ). Glass 1d May 1892 10 BLA

T Garm Harh Fork Dounta Mownaln Fork Brazes River el FM 651 NE Posi K. Mayes ard J. Glags 14 Miay 1952 129 A

TK  Gaza Horh Fork Couble Mountaln Fork Brazog Flver af US 380 E Fogl R. Moss, K. Mayes, and K. Saurdars 21 Aug 1949t b L

T Kanl Couble Mowntaln Fory Brazos Rivet af SH 208 R. Wahl, A. Price. and F. &uphy 2B Juf 1986 7 UT 12129
TE  Kenl {Touble Maunlain Fork Brazos Avar al §H 208 5 Clalremont R Mogs, E. Margh, K. Mayss, and 5. Jones 15 Aug 1943 8 BUA,

TH  Flzhar Coubls Mourein Fark Brazoa Rlvar al 5H 70 W Rotan F.T. Knapp and £lass 14 Gl 1959 154 TaML 1095
T® Flahar Doubls Btountaln Fok Braros River a1 SH 70 R. Mumhy, A. Priga, and H. Waht 20.Jul 1286 3 UT 12188
TX Flapar Croutpla Meurdaln Fovk Brazos Pliver sl S 70 W Roan R. Moss. K. Mayes, and K. Saunders 2% Aug 15834 7 MAA

™™ Stonewall Criouble Maountaln Fark Brazos Alver &1 US 83 5 Afpanmon Fr. Mass, E. Marsh, K. Mayes, and 5. Jones 15 A 19459 aar A

TX Hashall Couble btountaln Fork Erazos Rlver st US 380 R. Musphy, A. Fileo, and R, Wahi 30 Jub 1986 Z uT 122149
TX Kanl EBall Fork Branos Fiar 6 mi 5W Jayion F.T. Knapg amgd class 14 Ol 1951 5 TAME) 1004
™ Sionwwall %alt Fork Brazos Rlvar g1 S B3 M Agpgmeani B. Moga, K. Mayes, and K Shuriers 23 Aug 15491 L] MA

= Kok Sall Fork Brazeas Rlver al SH 222 K. Wahl, A. Murphy, and A. Price 31 Juk 1906 a LT 12153
TH Ko Sall Fork Braaos Rivar al 3H 222 W Knox City A. Mpss, A. Klalrsazser, and B, YWah 9 Chet 1838 21 MA

T™ Ko Zal Fork Brazos River at 3H 222 W Hinox Cily B Moss, K. Mayes, and K. Saundars 23 Aug 1941 48 MR

TX Knoa {Sal Fork) Brapos Aivar (8l SH B} 5 ml S Baramin F B Cross, W.W. Datques!, ard L. Lowls AT Sep 1953 236 KL 3078
LL] Hrox {Ball Fork) Brazos River al SH 6 undar AR bridge abuimeam A. Kuphy, A, Prige, and A. Wahi 31 Jul 1986 .1 LIT 132106
T Lo Saln Fork Brazos River al Ff 267y A. Wanl, A. Price, and . Murphy A1 Jul 1986 4 UT 12106
™ Ko Sall Fork Brazes Avar at FM 287 N Rinaland A. Mozs, A. Klalrneassor, and [, Wahl o {ef $H0E 15 A

™ Baylor Sal Fork Brazos River at LS 183243 Seymaour &l Saton 41 F.T.Knapp and class 13 gl 14851 137 TAML D183
TX Baylor Sall Foi Brazos Rlver on Foute 277 near Saymour Ratzar, Page, Curmmingd, and Swanson 28 Jul 1984 11 TAML 3508
™ Baylor Sall Fork Erezos River el US 183283 Seymaour A. ktoss and R Wahi RO R 15 HA

™ Baylor Sal Fork Brezos Alear al 15 1832623 Saymour A. Moss and K. Mayes 1817 Aug 1989 552 A

TX Baylor &all Fork Brazrng Plver near Agurd! Timbar Canealaty, conliuance w Wegon Cr B Wahl, A Price, and F. Murahy 31 Juh 1386 137 « 27 4 136 UT 12119 + 12165 + 1214
™ Young Sal Fork Brazas River ol SH 78 A, Wahl, A Price, and A Muphy 31 Jul 1588 M uT 12218
TE  foung &al Fork Brazos River gy BH 7% & Eherl R. Moss and f. Wahl 15 el 1388 m A

T® Young £al! Fork Brazos Rivar g1 US 330 W Newcesia . Klelnagager, 3. Limam, amd 5. dones 19 Jud 1590 134 A

T  ¥oung Gall Fork Brazos Fivar 21 LS 350 W Newcasile K. Moas, K. Mayes, ard K, Saunders 24 Aupg 19 TS WA

T Toung Sall Fork Brazos Aker al F 203 R. Wahl, A. Pricy, ard B. Mumhy 3 1586 37 uT 12182
Td Young Sal Forw Brazos Aiver at FM 209 5 Newcaslle A. Klelnaassar, 3. Linam, and 5. Johes 19 dud 1980 150 L ]

TE  Woung frazox Fiver al SH &Y 700 yd acuth B ml S5W Grakarn J. Figgs al al. 24 Mar 1951 ¥ UT 1255
TX Young Brazos Ahar al SH 87 R.Wanl, &. Price, ard . Murphy 3t Jul 1986 17 UT 12138
TL  Pako Pinto [Veala Creak Amn Fosaum Klngdom Leka J Riggs and J. Walkar £3 Mar 1951 35 uT 125y
TX  Peke Pie frezos Rivaron US 281 7 mi S Minaral Walls G.A Mooa ard F.B. Grogs 14 April 1852 &= KL 2316
TX Someryall Braros Aivar 5 mi E Glan Rose F.7. Krapp and class 15 0l 1951 ] TAMU 1100
T Basgqua Brazoa Rivar 300 yd below Whilngy Dam al Skalion 22 F.T. ¥napp am class 14 Craf 18951 L) TaMU 0177
TX  Bosque Brazos Fivar 5 ml SE Whiteay Dam C 5. Hubls and K. Sirawn 25 Jun 1953 3 UT a7
TX McLenrwarn Braros River 12 mi NW Waco .5, Mubdys and K. Sbawn 24 Jum v953 3 UT 3452
TA  Robareon Brazos River § mil W Heamer Fage, Retzas, Swansen, and Cummings 25 Jul 1884 3 TAML 3808
T Ml Brazos Fivar al F 485 & Hparne K. Mayes and K. Saundars 10 Jul 189 1 A

™ Braros Brazos Fiivar 1.8 mil & on SH 21 on Leon Cash Ranch LM Dands 7 Now 1964 w2 TAMLU 11G5
™ Brazoy Braron River 1.5 ml upsirgarn 4l “Mustal Snoars” W Collega Siation R. Mosa, K_ Mayes, and K, Jaundsrs 1 Aug 1581 t A

TX  Hrazos Brazos Rivar 411 class 17 Oy 1885 144 TAML! 1267
™ BrazoaTunieson Brarca River aagl of "Musgal Shoals™ B ne W Bryan end of FM 1888 Cannar and class 11 Mar 1867 5 TAMU 0348




Table 2. continued

State  Caunty locafity Colleciorm Dats Mo, S0, Muzsum Ho.
™ Brazgs Brazgg Fiver naar Bryan 25 Apr 190 ] KU 14280
™ Brazog Hrazos Fiver at FM 1688 af "Mussol Shoals™ W Callega Statan & Fatr 1978 20 TAMU 0328
™ Brazoa Brazas Rivar 311 tlass 21 Falg 1277 =27 TAML 11T
> Braros Brazoa RAiver at FiA 1828 al "Muyssel Shoals® W College Stalion A. Moaa, K. Mayas, ard K. Saunders 1 Aug 1831 3 L1

T Brazis Hrazaz Fivar at Hidalgo Falta off F} 159 W Navasola R, Moas, K. Mayes, ard K. Saunders 3Juk 159 0 A

= Grinas Brazos River 5.8 mi W ratlic dight In Maveaagta Phlllips at al. 23 Falp 1352 &7 UT 2544
™ Wallar Braros Hivar & ml W Hampataad .5 Hubbyg et al. 13 Jul 1353 145 UT 4296
T WallarWaahington Brazoy River 5 mi W MHerpzlaad C.8. Fuphs, N. Morates, and b, Bowan 14 ful 1288 L] LT 15594
™  Augtn Brazos Fiver at Faccon Bend Ol Fleld Rd ofl FM 331 5 Hempsiead K. Mayes and i, Saundars 29 Jul 1991 5 A

TX Fort Band Brazos Fiver at FM 1033 E Simanlon K. Mayes and K. Saunders 23 Jul 1331 ¥ A

TX  Forl Beng Brazgs Anar at LS 904 Alchmaond F.T. Krapp and class 15 Cct 15959 387 TAMLU 06T
™ Knox South Fark Wichiky Rivar 5 mi N Bardamin F. Cross, W. Dalguest, and L. Lowig 27 Sep 1353 B KL 3073
TX Fuard HNorth Fork Wicinika Rivar 10 mi W Crgwall 4 Jan 1955 1 KE 303
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Table 3.

Summary of physical habitat characternistics and water guality parameters

taken at Notropis buccula and N. oxyrhynchus coltection sites on the
Brazos River. Refer to Appendix V for physicochemical data taken at
other sites. Sample size given in parenthesis.

Grand Mean Depth {cm})

Mean Minimum Depth {cm)

Mean Maximum Depth (cm)

Mean Channel Width (m)
(Range}

Mean Dissolved Oxygen {mg/L)
{Range)

Mean Water Temperature {C)
(Range)

Mean Specific Conduciance {umho/cm)
{Range)

N. buccula

20
(82)

5
(38}

33
(82)

42
25 - 67
(8)

6.9
58-77

(7}

29.4
24.8 - 34.7
(10}

6216
1133 — 24000
{10)

N. oxyrhynchus

24
{110)

5
(38)

39
(82)

59
25 - 137
(10)

7.4
5.8-786

(9)

30.0
26.0-34.7
(12}

4608
897 — 24000
(12)
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shiners tend to occur in fairly shallow water as indicated by the
mean minimum and wmaximum depths (Table 3). Mean specific

conductance at N. buccula and N. gxyrhynchus collection sites were

6216 and 4608 umhos/cm, respectively. Water temperature and
specific conductance maxima for all collections were 34.7 ¢ and
24000 ugmhosj/cm (Tabkle 3). Substrates at collection sites of
smalleye shiners were predominantly sand or silt over sand., A few
sites had substrates consisting of sand and small gravel.
Substrates at sharpnose shiner collection sites were predominantly
sand as well, however, a few sites in the lower Brazos system were
characterized by large gravel and cobble (e.g. Hidalge Falls in
Brazos Co.}. Substrates at sites downstream of mainstem

impoundments were predominantly cobble and larger substrates,

Habitat tilization

The sampling site on the Salt Fork of the Brazos River was selected
because the relatively abundant presence of Notropis buccula had
been confirmed from a previous collection at the site in 1989. By
making nﬁsarvations in late summer {August, 1921), streamflow
conditions were a limiting habitat factor for smalieye shiners and
other species present (Hyboanathus placitus, plains minnow;
Cyprinedon rubrofluviatilis, Red River pupfish; and Fundulus
zebrinus, plains killifish). From the grid of 10 sg. m cells, the
habitat utilization by all fish species present was related to flow

velocities, water depths, substrate type present, and any features
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of cover (logs, debris, etc.). Smalleye shiners (n = 276) were
observed and enumerated from 59 cells and did not utilize habitat
that had Flow velcoccities less than 0.1 feet per second (fps). At
least some N. buccula were recorded from all velocities greater
than 0.1 fps up to the maximum velocity (1.3 fps) present in the
sampled area (Figure 1). Smalleye shiners schoecl and are also
usually aggregated during feeding, so habitat utilization was based
on presencejfabsence rather than on the numerical abundance within
each cell. Becausa of the limitation of few cbservations, less
than complete hakitat utilization for some flow velocities (> D.1}
fps) is probably an artifact of sampling. The same limitation also
applies to water depth. Notropis buccula avoided shallow water
toward the river’s edge (less than 0.1 ft.} and were most common in
depths from 0.3 ft. to 0.7 ft. {Figure 2), but depths greater than
0.8 ft., were scarce in the study area. The edges of the channel
had silt or silt over sand as primary substrate types and were
avoided by smalleye shiners (Figure 3). The greatest habitat
utilization occcurred over clean sand or sand with only a minor silt

component.

Most presentations of habitat utilization data are single habkitat
features {(i.e. water velocity or depth) wversus the utilization by
a single species {Bovee 1%86), but it really can be wore
descriptive and useful to consider habitat as a combination of
interactions. For example, smalleye shiners utilized the bread

center of the river channel (and avoid shallow edges) where
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Figure 2. Prasence of Notropis buccula in water depths from a grid of habitat
gells in the Salt Fork of the Brazos River {(see Photograph 5) based upon 59

observations of 276 fish. Values inside parentheses indicate number of fish
pbserved.
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Figure 3. Presence of Notropis buccula over substrates from a gnid of habitat cells in the
Salt Fork of the Brazos River (see Photograph 5) based upon 59 observations
of 276 fish. Vatues inside parentheses indicate numbear of fish cbserved,



moderate currents kept sand bottoms swept relatively clean of
depositional silt (see Photograph %) and provided wvelocities
requiring only minimal expenditures of energy for swimming. ©On the
other hand, Red River pupfish {especially juveniles) were cbserved
in river edge areas with substantial silt present because of
reduced current. As depth and current increased slightly, plains
minnows became common. While there was always habitat overlap
between species, as more c<urrent caused less silt and depth

increased, plains killifish were increasingly abundant.

Length frequency histograms were prepared from representative
samples of smalleye and sharpnose shiners (Appendix IV: Figures
4-10 for N. buccula; and Figures 11~-14 for H. oxyrhynchus). Length
frequency histograms for N. buccula are distinctly bimedal (Figures
7 and 8). CGravid females of both species were collected in the

mohths of May, July, and August.

Stomach items found in N. buccula specimens examined ranged from
terrestrial invertebrates to organic particulates to sand (Table
4). Stomach contents consisted mainly of sand and terrestrial and
agquatic invertebrates (Table 5). The dominant item consumed by
smalleye shiners was sand; the volume of sand in 37 ipdividuals
exceeded 90 percent (mean volume 64%) and was present in 82 percent
of individuals examined. Terrestrial invertebrates and aquatic
invertebrates were found in 73 and 44 percent of individuals
examined. Dipteranm adults were tﬂe dominant terrestrial
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Table 4. Food items found in Notropis buccuta
{n=85) from the Brazos River.
Specimens examined were from TPWD
collections from 1831 and 1992.

Terrestrial Invertebrate
Coleoptera
Diptera
Hemiptera
Hymenoptera

Aguatic Invertebrate
Diptera
Ceratopogonidae larvae
Chironomidae larvae
Tipulidae larvae
Coleoptera larvae
Copepoda (Harpacticoid)
Ephemeroptera nymphs
Hydracarina
Trichoptera larvae

Sand, Clay, and Siit

Seeds

Periphyton (Diatoms and Filamentous Algae)
{arval Fish |

Particutate Organic Matter
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Table 5. Percent volume of food items found in Notropis buccula (n=85).

Standard Terrestriai Aquatic Oganic
) ength {mm) Insecis Insects Sand/Clay Anls Seads Matter Fariphyton Fish
15 25 74 1
15 20 60 10 iG
16 5 95
i6 5 o5
i6 1 99
i6 100
17 25 75
17 i 99
17 10 BS &
17 45 s 50
18 40 1 L7 2
20 i 1 96 1 1
20 Lr s
26 1 94 5
21 70 28 2
21 1 29
22 5 2 92 H
23 30 Fit)
24 1 98 1
24 0 10
25 100
27 a s 2
=7 3 a9
27 i L ]
27 &0 40
27 1 78 3 20
po] ] o5
28 i o9
24 a9 1
29 i a9
30 45 45 ] H
30 100
k| 2 98
32 80 20
32 40 80
a2 2 a5 3
24 30 Fik
34 40 40 b 10
35 5 85
35 1 ] 1 .
37 45 5 50
37 20 10 70
ar 10 90
as 100
9 10 50 a0
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Table 5. Caoantinued.

" Standard  Temestial  Aqualic Organic
_ =ength (mm) Ingects Insagts Sand/Clay Anits Beeds Matter Periphyton Figh
a9 10 10 70 10
40 25 75
41 35 5 10 50
42 106
42 1 o8 1
a3 1 21 1
a3 95 3 2
43 10 90
44 40 2 55
45 an 23 5 2
45 2 2
45 100
45 3 a5 2
45 80 20
45 20 80
456 830 i a
46 a5 i 4
45 40 10 50
45 20 3o 10 40
a7 a 2 o0
47 a5 K] 2
48 B85 15
48 5 i0 a5
48 a3 5 2
49 100
49 103
49 70 = 25
50 5 a5
50 &0 10 20 0
50 a5 L)
L1 80 15 5
51 100
21 100
62 25 1 4
53 100
83 5% i 40
53 100
53 BD 15 &
54 59 i
55 3 95 i 2
No. Individuals 62 Ir 70 15 20 19 i 2
Qcoumence 732 44 az 18 24 22 8 2
san Volume 42 13 o4 12 24 id 2 i0
Range 1-100 1-820 1-100 1-55 1-85 1-9G 2-4
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invertebrate while chironomid larvae were the most common aguatic

invertebrates consumed.

Stomach items Found in HN. oxyrhynchus specimens ranged from
terrestrial insects to seeds (Tabkle &6). The most numerous item
consumed was terrestrial invertebrates (mainly dipteran adults);
agquatic "invertebrates, sand, and seeds were also ingested but less

commonly than terrestrial insects (Table 7).
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Table 6. Food items found in Notropis oxyrhynchus
{n=64) from the Brazos River.
Specimens examined were from TPWD
collections from 1991 and 1992.

Terrestrial Invertebrate
Arachnida
Coleoptera
Diptera
Hemiptera
Hymenoptera
Thysanoptera (Thrips)

Aquatic Invertebrate
Diptera
Chironomidae larvae
Cladccera
Coleoptera larvae
Ephemeicptera nymphs
Hydracarina

Sand, Clay, and Silt
Seeds

Fish Scales

Particulate Organic Matter

Unidentifiable Matlter
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Table 7. Parcent volume of food items found in Notropis gxyrhynchus (n=64).

Slandard Terrestrial  Aguatic Crganic Unideniified

_ Length {mm]) Insects Insects BandClay Ants Seads Mattar Figh Mattar

}:} 0 5 5

15 80 20

20 30 5 5

20 70 5 25

20 95 5

20 a0 10 50 10

20 B0 5 15

21 L 95

1 S0 30 20

22 50 50

22 S0 50

23 5 5 G

24 1 a5 4

24 B0 20

25 5 5 90

25 &b 15

25 100

26 5 ) 85 L

27 95

29 20 40 38 160

30 80 20

30 20 60 20

32 140

a3z 100

22 140

33 20 80

A3 48 1 50 1

33 70 a0

33 498 2

33 o9 1

34 70 20 10

34 &0 10

35 1 ' a5

35 70 ao

36 S 95

a6 50 L5 45

25 a7 3

G 28 i 1

36 YO0

36 100

36 100 *

37 a7 3

37 1030

a7 100

I 100
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Tahle 7. Continued.

Standard Terrestrial  Aquatic Oiganic Unidentified
_ =ength {(mm] Insacts Insecls  Sarnd!Clay Ants Seeds Matier Fish Matter

37 106

38 14 1 a0 20 5

38 40 ad

28 a5 &

38 96 3 1

38 or 3

38 100

38 100

39 o9 )

3% 100

40 75 15 10

40 120

ag a5 5

42 100

43 10 o0

43 BO 20

45 Od 5 1

47 oh 5

47 o5 1
..o Individyaly L 22 24 1 18 iE a 3
St Cocumence &5 26 2B 13 21 1] 4 4

aan Volurme 72 15 47 17 i9 22 10 3

Hanga 1-1440 1-80 5100 1-50 1-499 4-30 t0-20 oG
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DIBCUBSION

Diet of smalleye shiners consisted wmainly of sand and
invertebrates. Ingestion of sand and aquatic invertebrates is
related to the bottom-feeding habits of this shiner. Observations
in the grid system corroborate this behavior; feeding strikes at
small invertebrates or food particles were observed when those
jtems were uncovered by the continucusly shifting sand. The mouth
of N. buccula is nearly horizontal, a merpholegical adaptation for
feeding near the substrate. The nutritional content of sand itself
is minimal and the ingestion of sand by the smalleye shiner is
probably incidental to the shiner’s feeding habits. However, some
nutritional content might be derived from bacteria and/or diatoms
colonized on surfaces of sand particles. Based upon the stomach
contents analysis and visual observations, N. buccula appears to be

an opportunistic invertebrate feeder.

Notropis oxyrhynchus should also be considered an opportunistic
invertebrate feeder. The diet of this shiner was predominantly
terrestrial insects, with most probably taken from the surface of
the water. The sharpnose shiner mouth is very oblique, so surface
feeding behavior is not surprising. Several stomachs contained
seeds, thrips, small spiders, ants, Hemipterans, and Coleopterans
(Table &), probably all items that were wind carried from riparian
vegetation bordering the collecting sites.
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The basic habitat requirements of both smalleye and sharpnose
shiners are similar. The most commonly utilized habitat for these
species was shallow water moderately flowing over a fairly clean
sand bottom (Sec Photographs 3 and 4). Based upon food acguisition
habits, the two species appear to partition the water column and
available food resources. Habitat (broad open sandy channels swept
clean by meoderate currents)} commonly utilized by the two shiners is
abundant in the upper Brazos system but is much more limited
downstream of the mainstem impoundments. The loss or conversion of
suitable habitat, and a tendency towards more habitat heterogeneity
{changes in substrates, changes in water clarity and depths, and
changes in flow regimes) can be attributed for the most part to the
presence of impoundments constructed in the 1940/s and 19507s in
the Brazos River. Reservolirs are also primarily responsibkble for a
number of water quality changes. Reductions in turbidity,
dissolved oxygen levels, specific conductance, and water
temperature fluctuations coupled with smaller fluctuations in
streamflow are alterations to the Brazos River ecosystem that have

impacted natjve fish faunas.

The environmental effects of dams and reservoirs has been reviewed
by Baxter (1977) and -others (Ward and Stanford, 1979). Baxter
restated Thienemann’s Rules as: 1) The greater the diversity of
conditions in a locality, the larger number of species in the
biclogical community. 2) The more conditions in a locality deviate
from the normal, and thus from the optimum for most species, the
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smaller the number of species and the greater biomass of each., 3)
The longer a locality has been in the same condition, the richer
its biclogical community. Prior te Brazos River mainstem
impoundments, Rule 2 was probably a greater influence than Rule 3
in determining the Brazos River aquatic community. After mainstem
reservpirs were put in place, Rule 1 soon probakly played a greater
role than Rule 2. The benthic community was certainly altered
{Cloud and Stewart 1984; Coulter 1982). One specific example of
the change in the fish fauna is illustrated in the species
abundance data from our collections upstream and downstream of
Possum Kingdom Reservolir, downstream from which releases are often
controlled by peaking operaticons of a hydroelectric facility (Table
8). The impacts have resulted in a more stable and benign
environment in the middle and lower Brazos system less suitable for
native prairie cyprinids (i.e. H. placitus, Rotropis spp., and

Macrhybopsis spp.) and more suitable for scme generalist cyprinilds

such as €. lutrensis (Calhoun 1981; Calhoun &t al. 1982; Matthews

and Hill, 1977)and Cyprinella venusta, the blacktail shiner

{Calhoun 1981; Calhoun et al. 1981), and Pimephales wvigilax, the
pullhead minnow (Cross and Haslouer 1984). Impoundments on other
river systems have resulted in similar changes in native fish
faunas in Texas (Edwards 1978) and elsewhere (Spence and Hynes

1871} .

Five water development projects {Map 5) are proposed for the upper
Brazos drainage (Texas Water Deveihpment Board 1990). Alan Henry
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fabic 3. LpuCieh auliNuaiiCBYy rof Clnustion o MMinuuidtt.y JPS.cdm woJ de.strew. of

Possum Kingdom Reservoir.

Upstream Downstream

Species 1 2 3 PK 1 2 3
Lepisosteus 0sseus 1 2
Dorosoma cepedianum 3 g ]
D. pelenense 2 1 2 22
Cyprinella lutrensis 15 7 70 393 510 12
C. venusita 176 3 31
Hybognathus placitus 582 255 103 2
Macrhybopsis agstivalis 9 11 7
M. storeriana 2 17 2 1
Notropis buccula 81 21 4
N. oxyrhynchus 139 150
N. potteri 2 8 4
Pimeghales vigilax 65 435 11
Carpiodes carpio 2 2 16 2
Ictalurus punctatus 4 24 1 2
Gambusia affinis 1 25 1
Labidesthes sicculus 1 18 2
Menidia beryliina 2 42 5
Morone chrysops 2
Lepomis cyanelius 4 7
L. humilis 1
L. macrochirus 1 3 1
L. megalotis 3 21 1 3
L. microlophus 1
Micropterus punctulatus 4 2 5
M. salmoides 2 2 4
Aplodinotus grunniens 1 2

Percina carbonaria




o Y ot

Map 5.

Brazos Rives drainage upstream of Possum Kingdom ‘Reservoir.
Alan Henry Reservoir is under construction; Post Reservoir is
recommended with municipa! conservation savings; South Bend
Reservoir is recommended without municipal conservation
savings; and , Croton, Dove, and Kiowa Peak Reservoirs are brine-

retention reservoirs. Existing reservoirs are blue.

{Source: Texas Water Developmeni Board, December 1990;
Plate 1 - Surface Water Development: Existing
Reservoirs and Recommended Projects)



Dam near Justiceburg (Garza Co: Double Mountain Fork Brazos R.) is
currently under construction. A permitted reservoir, Post
Reserveoir near Post (Garza Co: HNorth Ferk Double Mountain Fork
Brazos R.) is proposed to meet the City of Lubbock’s water supply
needs planning for the year 2040. Theze two reserveirs will
effectively form barriers for fish migration to the upper segments
of each of these river forks and cause water quality changes
normally associated with reservoirs. Three proposed brine-
retention projects (Croton Creek, Dove Créek, and Kiowa Peak) are
slated for development, pending funding, to control the amcunt of
brine water entering the Salt Fork Brazos River. Collections of H.
buccula were made in Croton Creek (Appendix I; Table 34}. An
additional reservoir, South Bend Reservoir at the confluence of
Clear Fork and Salt Fork Brazos R., Young Co., is temporarily not
being pursued. If fully implemented, the comkined effects of these
projects could impact the remaining populations of smalleye and
sharpnose shiners. Based on changes from +the historical
distribution, recent collection information, and the habitat
changes that the upper Brazos River system may encounter in the
future, it is appropriate that both Neotropis buccula and Notropis
oxyrhynchus be considered threatened species and that efforts be

made to list these species.
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Table 1. Texas: Garza Co.: Rorth Fork Double Mountain Fork Brazos
River at SH 207 N Post. K. Mayes and J. Glass.

14 May 1992,

Cyprinidae :

Cyprinella lutrensis Red shiner 10
Hybognathus placitus Plains minnow 1%
Macrhybopsis aestivalis Speckled chub 2
Notropis buccula Smalleye shiner 53
Notropis gxyrhynchus Sharpnose shiner 10
Cyprinodontidae

Fundulus zebrinus Plains killifish 5
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Table 2. Texas: Garza Co.:

14 May 1992,

North Fork Double Mountain Fork Brazos
River at FM €51 NE Post. K. Mayes and J. Glass.

Cyprinidae
Cyprinella lutrensis
Hybognathus j

Notropis buccula
Notropis oxyrhynchus
Cyprinodontidae
Fundulus zebrinus

Red shiner
Plains minnow
Smalleye shiner
Sharpnose shiner

Plains killifish

23

62
129
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Table 3. Texas: Garza Co.: North Fork Double Mountain Fork Brazos
River at ©S 380 E Pest. R, Moss, K. Mayes, and
Saunders, 21 August 1991,

Cyprinidae

Cyprinella lutrensis Red shiner 64
Hybognathus placitus Plains minnow 5
Notropis buccula Smalleye shiner 42
Notyopis oxyrhynchus Sharpnose shiner 26
Cyprinodontidae

Fundulus zebrinus Plains killifish 10
Poeciliidae

Gambusia affinis Western mosquitofish 15
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Table 4, Texas: Garza Co.:!: Double Mountain Fork Brazos River at
SH 84 near Justiceburg. K. Mayes and J. Glass.
14 May 1992.

Cyprinidase

Cyprinella lutrensis Red shiner 16
Hybognathus placitus Flains minnow 45
Hotropis buccula Smalleye shiner 21
Cyprinocdontidae

Cyprinecdon rubrofluviatilis Red River pupfish 46
Fupdulus zebrinus Plains killifish 151
Centrarchidae

Lepomis cyanelilus Green sunfish 1
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Table 5. Texas: Kent Co.: Doukle Mountain Fork Brazos River at
S8H 208 5 Clairemeont, R. Moss, E. Marsh, K. Maves, and S.

Jones. 15 August 1989,

Cyprinjidae
Cyorinella lutrensis
Hybognathus placitus
Macrhybopsis aestivalis
Notropis buccula
Notropis exyrhynchus
Catostomidae

Carpiodes carpio
Ictaluridae

Ameiurus melas
Cyprinodontidae

Cyprinocdon rubrofluviatilis
Fundulus zebrinhus
Poeciliidae

GCambusia affinis
Centrarchidae

Micropterus sp.

Red shiner
Plains minnow
Speckled chub
Smalleye shiner
Sharpnose shiner
River carpsucker
Black bullhead

Red River pupfish
Plains killifish

Western mosguitofish

Black bass species

205
493

463
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Table 5. Texas: Fisher Co.:

22 hugust 1991.

Double Mountain Fork Brazos River at
SH 70 N Rotan. R. Moss, K. Mayes, and K. Saunders.

cyprinidae

Cyprinella iutrensis
Hybogpathus placitus
Macrhybopsis aestivalis
Notropig buccula
Notropis oxyrhynchus
Notropis potteri
catostomidae

Carpiodes carpio
Cyprinodontidae
Fundulus zebrinus
Poeciliidae
Gambusia affinis

Atherinidae
HMenidia beryllina

Red shiner
Plains minnow
Speckled chub
Smalleye shiner
Sharpnese shiner
Chubr shiner

River carpsucker
Plains killifish
Western mosquitofish

Inland silverside

1453
180

211
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Table 7. Texas: Stonewall Co.: Double Mountain Fork Brazos River
at US 83 S Aspermont. R. Moss, E. Marszh, K. Mayes,
and 5§, Jones. 15 August 1989.

Cyprinidae

cyprinella lutrensis Red shiner 93
Hybognathus placitus Plains minnow 661
Macrhvybopsis aestivalis Speckled chub 4
Notropisg buccula Smalleye shiner 303
Notropis oxyrhynchus Sharpnose shiner 697
Notropis potteri Chub shiner 1
Catostomidae

Carpiodes carpio River carpsucker 15
Cyprinocdoentidae

Fundulus zebrinus Plains killifish 3
Poeciliidae

Gambusia affinis Western mosquitofish 16
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Table 8. Texas: Kent Co.:
Jayten, R. Moss,
8 Octoker 1988,

Salt Fork Brazos River at US 380 SW
R. Kleinsasser, and R. Wahl.

Cyprinidae

Hybognathus placitus
Kotropis buccula
Cyprinodontidae

Cypringdon rubrofluviatilis
Fundulus gzebrinus
Poeciliidae

Gambusia affinis

Plains minnow
Smalleye shiner

Red River pupfish
Plains Killifish

Western mosquitofish

518
6%

878
112

14
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Table 9. Texas: Stonewall Co.: 5alt Fork Brazos River at Us &3
N Aspermont. R. Mess, R. Kleinsasser, and R. Wahl.
8 Dctober 1988.

Cyprinodentidae
Cyprinodon rubrofluviatilis Red River pupfish 291
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Table 10. Texas: Stonewall Co.: Salt Fork Brazos River at US 83
N Aspermcont. R. Moss, K. Mayes, and K. Saunders.
23 August 1991,

Cyprinidae
Hybognathus placitus Plains minnow
Hotrepis buccula Snmalleye shiner
Notropis oxyrhynchus Sharpnose shiner
Cyprinodontidae
Cyprinodorn rubrofluviatilis Red River pupfish
Fundulus zebrinus Plains killifish

49
12

213
68
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Table 11. Texas: Knox Co.: Salt Fork Brazes River at SH 222
W Knox City. R. Moss, R. Kleinsasser, and R. Wahl.
9 Octobher 1988,

Cyprinidae

Cyprinella lutrensis Red shiner 2
Hybognathus placitus Plains minnow 1405
Macrhybopsis aestivalis Speckied chub 13
Notropis buccula Smalleye shiner 96
Hotropis oxyrhynchus Sharpnose shiner 21
Catostomidae

Carpicdes carpio River carpsucker 1
Cyprinodontidae

Cyprinodon rubrofiuviatilis Red River pupfish 92
Fundulusg zebrinus Plaing Killifish 19
Poeciliidae

Gambusia affinis Western mosquitocfish 5
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Table 12. Texas: EKnox Co.: 5alt Fork Brazos River at SH 222
W Knox City. R. Moss, K. Mayes, and K. Saunders.
23 August 1991.

Cyprinidae

Hybognathus placitus Plains minnow 86
Macrhybopsis aestivalis Speckled chub 5
Notropis buccula Smalleye shiner 172
Hotropis oxyrhynchus Sharpnose shiner 48
Hotropis potteri Chub shiner 2
Catostomidae

Carpiodes carpio River carpsucker 7
Cyprinodontidae '

Cyprincdon rubrofluviatilis Red River pupfish 1
Fundulus zebrinus Plains killifish 2
Poeciliidae

Gambusia affinis Western mosgquitcfish 3
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Table 13. Texas: Knox Co.!

9 October 1988.

Salt Fork Brazos River at M 267
N Rineland. R. Moss, R. Kleinsasser, and R. Wahl.

Cyprinidae

Cyprinella lutrensis
Hybognathus placitus
Macrhybopsis aestivalis
Notcopis buccula
Notropis oxyrhynchus
Notropis potteri
Catostomidae

Carpiodes carpio
Ictaluridae

Ameiurus melas
Ictalurus punctatus
Cyprincdontidae
Cyprinoden rubrofluviatilis
Fundulus zebrinus
Poaciliidae

Gamhusia affinis
Centrarchidae

Lepomis humilis

Red shiner
Plains minnow
Speckled chub
Smalleye shiner
Sharpnose shiner
Chub shiner

River carpsucker

Black bullhead
Channeal catfish

Red River pupfish
Plains Killifish

Western mosguitofish

Orangespotted sunfish

588
12
o1
15
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Table 14. Texas: Baylor Co.: Salt Fork Brazos River at US 183/283
Seymour. R. Moss and R. Wahl. 9 Cctober 1988.

Cyprinidae

Cyprinella lutrensis Red shiner 1
Hybognathus placitus Plains wminnhow 246
Macrhybopsis aestivalis Speckled chub 1
Ketropis buccula Smalleye shiner 49
Notrepis oxyrhynchus Sharpnose shiner 15
Catostomidae

Carpiodes carpio River carpsucker 1
Poeciliidae

Gambusia affinis Western mosguitefish 4
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Table 15. Texas: Baylor Co.: Salt Fork Brazos River at US 1837283
Seymour. R. Moss and K. Mayes, 16/17 August 1989.

Lepiscsteidae

Lepisosteus osseus Longnose gar 1
Clupeidae

Doroscma cepedianum Gizzard shad 1
Cyprinidae

Cyprinella lutrensis Red shiner 111
Hybognathus placitus Plains minnow 160
Macrhybopsis aestivalis Speckled chub 3
Heotropis buccula Smalleye shiner 122
Notraopis oxyrhynchus Sharpnose shiner 598
Notropis potteri Chub shiner 1%:3
Catcostaomidae

Carpicdes carpio River carpsucker 56
Ictaluridae

Ictalurus punctatus Channel catfish 2
Foeciliidae

Gambusia affinis Western mosquitofish 14
Centrarchidae

Lepomis cyanellus Green sunfish 1
Lepomis humilis Crangespotted sunfish 5
Lepomis macrochirus Bluegill 1
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Table 16. Texas: Young Co.: Salt Fork Brazos River at SH 79
R. Moss and R. Wahl. 10 October 1988.

E Elbert.

Cyprinidae
lutrensis
Cyprinus carpio
Hypbognathus placitus

Macrhybopsis aestivalis

Notropis buccula
Kotropis oxyrhynchus
Notropis potteri
Pimephales wvigilax
Ictaluridae
Ictalurus punctatus
cyprinodaontidase
Fundulus zebrinus
Poeciliidae
Canbusia affinis
Centrarchidae

Lepomis humilis

Red shiner
Common carp
Flains minnow
Speckled <¢hub
Smalleye shiner
Sharpnose shiner
Chub shiner
Bullhead minnow

Channel catfish
Plains killifish
Western mosquitofish

Orangespotted sunfish

44

559
a0
3e
70

b4



Takle 17. Texas: Young Co.:

19 July 1990.

Salt Fork Brazos River at SH 79
E Elbert. R. Kleinsasser, G. Linam, and 8. Jones,

Lepiseosteidae
Lepisosteus osseus
Clupeidae

Dorosoma gepedianum

Cyprinidae
Cyprinella lutrensis

Hybognathus placitus
Macrhybopsis aestivalis
Macrhvbopais storeriana
Notropis buccula
Hotropis potteri
Catostomidae

Carpicdes carpic
Ictaluridae

Ictalurus punctatus
Atherinidae

¥Menidia beryllina
Centrarchidae
Micropterus salmoides
Sciaenidae

Aplodinotus grunniens

Longnose gar
Gizzard shad

Red shiner
Plains minnow
Speckled chub
Silver chub
Smalleye shiner
Chuly shiner
River carpsucker
Channel catfish
Iniand silverside

Largemouth hkhass

Freshwater drum

ha2
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Table 18, Texas: Young Co.: Salt Fork Brazos River at US 380
R. Kleinsasser,

W NHewcastle.
19 July 1990.

G. Linam, and 3. Jones.

Clupeidae

Deroscoma cepedianum
Dorosoma petenense
Cyprinidae

Cyprinella lutrensis
Hyboanathus placitus
Maerhybopsis aestivalis
Macrhybopsisg storeriana
Hotropis buccula
Notropis oxyrhynchus

Hotropis potteri
Catostomidae
Carpiodes carpio
Ictaluridae
Ictalurus punctatus
Percichthyidae
Morone chryscps
Centrarchidae
Lepomis cyanellus
Lepomis macrochirus
Micropterus salmoides

Gizzard shad
Threadfin shad

Red shiner

Plains minnow
Speckled chub
Silver chub
Smalleye shiner
Sharpnose shiner
Chub shiner

River carpsucker
Channel catfish
White bass

Green sunfish

Bluegill
Largencuth bass

255
11
17
21

139

1



Table 19. Texas: Young Co.: Salt Fork Brazos River at US 380
W Newcastle. R. Moss, K. Mayes, and K. Saunders.
24 August 1991.

Cyprinidae

Cyprinella lutrensis Red shiner 3
Hybognathus placitus Plains minnow 585
Macrhybopsis aestivalis Speckled chub 11
Macrhybopsis storeriana S5ilver chub 1
Notropis buccula Smalleye shiner 467
Notropis oxyrhynchus Sharpnose shiner 79
HNotropis potteri Chub shiner 11
Pimephales vigilax Bullhead minnow 4
Catostomidae

Carpiodes carpio River carpsucker 2
Ictaluridae

Ictalurus punctatus Channel catfish 4
Cyprinodontidae

Fundulus zebrinus Plains killifish i
Cantrarchidae

Lepomis ¢vanellus Green sunfish 5
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Table 20. Texas: Young Co.: Salt Fork Brazos River at FM 209
R. Kleinsasser, G. Linam, and 5. Jones.

S Newcastle.
19 July 1990.

Lepiscsteidae
Lepisosteus gsseus
Clupeidase
Dorcsoma pelfenense
Cyprinidae
Cyprinella lutrensis
Hybognathus placitus

Macrhybopsis aestivalis
Macrhybopsis storeriana
Notropis buccula
Notropis oxyrhyvnchus
Notropis potteri
Ictaluridae

Ictalurus punciatus
Centrarchidae

Lepomis cyansilus
Lepomis humilis
Lepomis macreochirus
Lepomis megalotis
Micropterus salmoides

Longnose gar
Threadfin shad

Red shiner
Plains minnow
Speckled chub
Silver chub
Smalleye shiner
Sharpnose shiner
Chub shiner

Channel catfish

Green sunfish
Orangespotted sunfish
Bluegill

Longear sunfish
Largemouth bass

et

da bt L )
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Takle 21. Texas: Shackelford Co.:
near Leaders. R. Moss,

16 August 1989.

5. Jones,

Clear Fork Brazo= River at SH &
E. Marsh, K. Mayes,

Clupeidae

Dorosoma cepedianum
Cyprinidae
cyprinella lutrensis
Poeciliidae

Gambusia affinis
Centrarchidae
Lepomis cyanellus
Lepomis humilis
Leponmis macrochirus
Pomoxis nigromaculatus

Gizzard shad

Red shiner

Western mosquitofish
Green sunfish
QOrangespotted sunfish

Bluegill
Black crappie

29
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Takle 22. Texas: Fisher Co.: Clear Fork Brazos River at US 180
E Roby. R. Moss, E. Marsh, K. Mayes, and S. Jones.

16 August 1989.

Clupeidae
Dorosoma cepedianum Gizzard shad &
Cyprinidae
ansis Red shiner 876

Ictaluridae

Ameiurus melas Black bullhead 1
Ictalurus punctatus Channel catfish 1
Peoaciliidaa

Gambusia affinis Western mosquitofish 2067
Cantrarchidae

Lepomis cyanellus Green sunfish i
Lepomis humilis= Orangespotted sunfish 3
Lepomis megalotis Longear sunfish 18
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Table 23. Texas: Palo Pinto Co.: Brazos River at US 180
R. Moss and K. Mayes. 17 August 1989.

W Mineral Wells.

Cyprinidae
Cyprinella Jlutrensis
Cyprinella wvenusta
Pimephales vigilax

Poeciliidae
Gambusia affinis
Atherinidae
Labidesthes sicculus
Centrarchidae

Lepomis macrgchirus
Lepomis megalotis
Lepomis micreoclophus
Micropterus punctulatus

Red shiner
Blacktail shiner
Bullhead minnow

Western meosquitofish
Brook silverside
Bluegill

Longear sunfish

Redear sunfish
Spotted bass

353
176
65
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Table 24. Texas: Palo Pinto Co.:
S5 Mineral Wells.

Brazos River at US 281
R. Moss and R. Wahl. 10 October 1988.

Clupeidae
EDIDSDII‘IB EEtEQEHSE
Cyprinidas

Cyprinella lutrensis
Cyprinella venusta
Hybognathus placitus

Hac;!;gbngs L s storeriana

Pimephales vigilax
Catostomidae
Carpiodes carpio
Ictaluridae
Ictalurus puncktatus
Poeciliidae

Gambusia affinis
Atherinidae
Labidesthes sicculus
Menidia beryllina
Centrarchidae
Lepomis megalotis
Micropterus punctulatus
Percidae

Percina carbonaria

Threadfin shad
Red shiner
Blacktail shiner
Plains minnow
Silver chubp
Bullhead minnow
River carpsucker
Channel catfish

Western mosquitofish

Brook silverside
Inland silverside

Longear sunfish
Spotted bass

Texas locgperch

25

18
42
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Tabkle 25. Texas: Parker Co.:
W Brock. R. Moss,

24 August 19%1.

Brazos River at IH 20 feeder road

K. Mayes, and K. Saunders,

Clupeidae

Doroscoma cepedianum
Dorosoma petenense
Cyprinidae

Cyprinella Jutrensis
Cyprinelila venusta
Pimephales wvigilax
Catostomidae
Carpiodes carpio
Poeciliidae

Gambusia affinis
Atherinidae
Labidesthes sicculus
Menidia beryllina
Centrarchidae

Lepomis megalotis
Micropterus punctulatus
Sciaenidae

aplodinotus grupniens

Gizzard shad
Threadfin shad

Fed shiner

Blacktail shiner
Bizllhead minnow
River carpsucker

Western mosguitofish

Brock silverside
Inland =silverside

Longear sunfish
Spotted bass

Freshwater drum

12
K
11

73



Table 26. Texas: Falls Co.:
18 August 1989.

and K. Mayes.

Braz¢os River at SH 7 W Marion. R, Moss

Clupeidas
Dorosoma cepedianum
Cyprinidae
Cypripella lutrensis
Cyprinella venusta
Pi les vigilax
Ictaluridae
Ictalurus punctatus
Atherinidae
Labidesthes sicculus
Menidia beryllina
Centrarchidae
Lepomis cyansllius
Lepomis humilis
Lepomis macrochirus
Lepomis megalotis
Micropterus punctulatus

Pomoxis annularis
Sciaenidae
Aplodinctus grunniens

Gizzard shad

Red shiner
Blacktail shiner
Bullhead minnow

Channel catfish

Brook silverside
Inland silverside

Green sunfish
Orangespotted sunfish
Bluegill

Longear sunfish
Spotted bass

White crappie

Freshwater drum

g2
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Table 27. Texas: Milam Co.: Brazos River at FM 4325 W Hearne.
K. Mayes and K. Saunders. 10 July 19%1.

Clupeidas

Dorosocma cepedianum Gizzard shad
Dorosoma petenense Threadfin shad
Cyprinidae

Cyprinella lutrensis Red shiner
Notemigonus cryscleucas Golden shiner
Notropis buchanani Ghost shiner
Notropis oxyrhynchus Sharpnose shiner
Notropis potteri Chub shiner
Hotropis shumaydi Silverband shiner
Pimephales vigilax Bullhead minnow
Ictaluridae

Ictalurus punctatus Channel catfish
Poaciliidae

Gambusia affinis Western mosguitofish
Atherinidae

Menidia beryllina Inland silverside
Centrarchidae

Fomoxis ahnularis White crappie
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Table 28. Texas: Brazos Co.: Brazes River 1.5 mi upstream of

fMussel Shoals" near FM 1688 W College Station. R. Moss,

K. Mayes, and K.

Saunders. 1 August 1991.

Lepisosteidae
Lepisosteus oculatus
Clupeidae

Dorgosoma cepedianum
Dorosoma petenense
Cyprinidae
Cyprinella lutrensis
Hybognathus nuchalis
Notemigonus crysoleucas
Notropis buchamnani
Notropis oxyrhynchus
Notropis potteri
Pimephales wvigilax
Catestomidae
Carpiodes carpio
Ictaluridae

Ictalurus punctatus
Poeciliidae

Gambusia affinis
Centrarchidae
Lepomis cyaneilus
Lepomis megalotis
Micropterus salmoides

Spotted gar

Gizzard shad
Threadfin shad

Red shiner

Mississippil silvery minnow
Golden shiner

Ghost shiner

Sharpnose shiner

Chub shiner

Bullhead minnow

River carpsucker
Chapnel catfish
Westarn mosquitofish
Green sunfish

Longear sunfish
Largemcuth bass

-
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Table 29. Texas: Brazos Co0.: Brazos River at "Mussel Shoals" at
end of FM 1688 W College Station. R. Moss, XK. Mayes,
and ¥X. Saunders. 1 August 1991.

Lepisosteidae
Lepisosteus gculatus
Clupeidae

Dorosoma cepedianum
Cyprinidae
Cyprinella lutrensis
Notreopis buchanani
Motreopis exyrhyhnchus

Notropis potteri
Notropis shumardi

Pimephales vigilax
Catostomidae
Carpiodes carpio
Ictaluridae
Ictalurus punctatus
Noturus gyrinus
Poeciliidae
Gambusia affinis

Spotted gar
Gizzard shéd

Red shiner

Ghost shiner
Sharpnose shiner
Chub shiner
Silverband shiner
Bullhead minnow

River carpsucker

Channel catfish
Tadpole madtom

Westearn mosgquitofish

173
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Table 30.
FM 159 W Navasota.
3 July 1991,

Texas: Brazaos Co.: Brazos River at Hidalgeo Falls off

R. Moss, K. Mayes, and K. Saunders,

Clupeidae

Dorosoma cepedianum
Porosoma petenense
Cyprinidae

Cyprinella lutrensis
Hybognathus nuchalis
Macrhybopsis storeriana
Notropis buchanani
Notropis oxyrhynchus
Notropis potteri
Notropis shumardi
Opsopoecdus emiliae
Pimephales vigilax
Poeciliidae

Gambusia affinis
Atherinidae

Menidia bervllina
Centrarchidae

Lepomis sp.

Gizzard shad
Threadfin shad

Red shiner

Mississippi silvery minnow
Silver chub .

Ghost shiner

Sharpnose shiner

Chuk shiner

Silverband shiner

Pugnose minnow

Bullhead minnow

Western mosquitofish
Inland silverside

Juvenile sunfish

105

241
26

67
10

169
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Table 31. Texas: Washington Co.: Brazos River at SH 105

SHW Navasota.

. Moss, K. Mayes, and K. Saunders.

4 July 1991.

Clupeidae

Dorosoma ¢epedianum Gizzard shad 2
Dorosoma petenense Threadfin shad 10
Cyprinidae

Cyprinella lutrensis Red shiner 101
Hybognathus nuchalis Mississippi silvery minnow &
Macrhybopsis aestivalis Speckled chub 4
Notropis buchanani Ghost shiner 10
Notropis potteri Chul shiner 5
Rotropis shumardi Silverpand shiner 61
Pimephales vigilax Bullhead minnow 16
Poeciliidae

Gambusia affinis Western mosquitofish 1
Centrarchidae

Leponis macrochirus Biuegill 1
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Table 32. Texas: Austin Co.:

Brazos River at Racoon Bend oil field

road off FM 331 S Hempstead. K. Mayes and XK. Saunders.
24 July 1991.

Lepisosteidae

Lepisosteus gsseus Lengnose gar 1
Clupeidas

Doroscma cepedianum Gizzard shad 1
Cyprinidae

Cyprinella Jutrensis Red shiner 57
Hybognathus nuchalis Missgissippi silvery minnow 3
Macrhybopsis aestivalis Speckled chub i
Notropis buchanani Ghost shiner 2
Notropis oxyrhynchus Sharpnose shiner 5
Notropis potferi Chub shiner 70
Notropis shumardi Silverband shiner i4
Pimephales promelas Fathead minnow 1
Pimephales vigilax Bullhead minnow 117
Catostomidae

Carpiodes carpio River carpsucker 70
Ictiobus bubalusg Smallmouth buffalo 1
Ictaluridae

Ictalurus furcatus Elue catfish i
Ictalurus punctatus Channel catfish 9
Byledictis olivaris Flathead catfish 3
Poeciliidae

Gambusia affinis Western mosguitafish 4
Centrarchidae

Lepomis macrochirus Bluegill 1
Micropterus salmoides Largemouth bass 2
Mugilidae

Mugil cephalus ! Striped mullet 1
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Table 33. Texas: Fort Bend Co.: Brazos River at FM 1093 E Simonton.
K. Mayes and K. Saunders. 23 July 1991.

Clupeidae

Dorosoma petenense Threadfin shad 3
Cyprinidae

Cyprinella lutrensis Red shiner 75
HMacrhybopsis aestivalis Speckled chub 1
Macrhybopsis storeriana Silver chub 9
Hotropis buchanani Ghost shiner 2
Notropis oxyrhynchus Sharpnose shiher 7
Notropis potteri Chub shiner 56
Hotropis shumardi Silverband shiner _ 3
Pimephales vigilax Bullhead minnow 33
Catostomidae

Carpiodes carpio River carpsucker 30
Ictaluridae

Ictalurus punctatus Channel catfish 1t
Aphredoderidae

Aphredoderus sayanus Pirate perch 2
Poeciliidae

Gambusia affinis Western mosquiteofish 3
Centrarchidae

Lepomis cyanellus Green sunfish 8
Lepomis macrochirus Bluegill 1
Lepomis megalotis Longear sunfish 1
Cichlidas

Tilapia aurea Elue tilapia 1
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Table 34. Texas: Kent Co.: Croton Creek at County Road N Jayton.
G. Linam and J. Glass. 15 August 1989.

Cyprinidae

Hybognathus placitus Plains minnow 25
Notropis buccula Spalleye shiner 5
Cyprinodontidae

Cyprincdon rubrofluviatilis Red River pupfish 1954
Fundulus zebrinus Plains killifish 482
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Table 35. Texas: Stephens Co.: Sandy Creek at FM 576 E Eolian.
R. Moss, E. Marsh, K. Mayes, and 5. Jones.
16 August 1989,

Lepisosteidae

Lepisosteus osseus Longnose gar 2
Clupeidae

Doroscma cepedianum Gizzard shad 8
cyprinidze

Cyprinella lutrensis Red shiner 68
Notemigonus cryscleucas Gelden shiner 1
Pimephales wvigilax Bullhead minnow 43
ictaluridae

Ictalurus punctatus Channel catfish 1
Cyprinodontidae

Fundulus neoctatus Blackstripe topminnow 2
foeciliidae

Gambusia affinis Western mosquitofish 104
Atherinidae

Menidia beryilina Inland silverside 20
Centrarchidae

Lepomis cyanellus Green sunfish 4
Lepomis humilis Orangespotted sunfish 1
lepomis megalcotis Longear sunfish 78
Micropterus salimoides Largemouth bass 1
Pomoxis annularis White crappie i
Percidae

Percina macrolepida Bigscale logperch 1
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Table 36. Texas: Bell Co.: Lampasas River at Elm Grove Rd
5 Temple. K. Mayes and K. Saunders. % July 1991,

Cyprinidae

Cyprinella venusta Blacktail shiner 14
Notropis volucellus Mimic shiner 4
Percidae

Etheostoma spectabile Orangethroat darter 2
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Table 38. Texas: EKnox Co.: North Wichita River at FM 267
N Gilliland. R. Moss, K. Mayes, and K. Saunders.
23 August 1991.

Cyprinidae

Cyprinella lutrensis Red shiner 400
Macrhybopsis aestivalis Speckiled chub 10
Notropis bairdi Red River shiner 5
Pimephales promelas Fathead minnow 2
Cypr inodontidae

Cyprinodon rubrofluviatilis Red River pupfish 1
Fundulus zebrinus Plains killifish 29
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Table 39. Texas: Knox Co.: South Wichita River at SH 6 N Benjamin.
R. Moss, K. Mayves, and K. Saunders. 23 August 1991,

Cyprinidae

Cyprineila lutrensis Red shiner 141
Hybognathus placitus Plains minnow 4
Macrhybopsis aestivalis Speckled chub 1
Notropis bairdi Red River shiner 1
Pimephales promalas Fathead minnow 1
Cyprinodontidae

Fundulus zebrinus Plains kXillifish 7
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Table 40. Texas; Baylor Co,: Wichita River at FM 1919 NW Seymour,
R. Mossz, K. Mayes, and K. Saunders. 23 Auqust 1991,

Cyprinidae

Cyprinella lutrensis Red shiner 327
Hyhoanathus placitus Plains minnow 5
Macrhybopsis aestivalis Speckled chub 21
Hotropis bairdi Red River shiner 11
Pimephales vigilax Bullhead minnow 2
Ictaluridae

Ictalurus punctatus Channel catfish 1
Cyprincdontidae

Cyprinodon rubrefluviatilis Red River pupfish 1
Fundulus zebrinus Plains killifish 3
Centrarchidae

Lepomis cyanellus Green sunfish 2
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Table 41. Texas:

24 August 199i.

Wichita Co.:

W Wichita Falls. R.

Wichita River at FM 368
Moss, K. Mayes, and K.

Saunders.

Lepisosteidas
Lepisosteus oszeus
Cyprinidae

Cyprinella lutrensis
Hybognathus placitus
Pimephales vigilax
Catostomidae

Ictiobus niger
Poeciliidae

Gambusia affinis
Centrarchidae

lepomis humilis

Longnose gar

Red shiner

Plains minnow
Bullhead minnow
Black buffalo
Western mosquitofish

Orangespotted sunfish
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ILLINOIS MNATURAL HISBTORY SURVEY FISH COLLECTION (INHC}

Texas: Knox Co: Salt Fork of the Brazos River, 2 mile north of
Rhineland, at crossing of M 267. L.T. Knapp and class.
TCWC M-31-D-360.

Netropis bairdi & = N. buccula INHC 83346

Texas: Kent Co: Salt Fork of the Brazos River 6 miles SW of Jayton.

Knapp and class. 14 Cctcbher 1951. TAMU(TCWC) 1094.

Notropis bairdi 2 = N. buccula INHC 88490
Texas: Baylor Co: U.S. highway 277 crossing of Brazos River at
Seymour. M. Retzer, L. Page, Cummings, and Swanscn. 28 July

1%84. TAMU(TCWC) 3908.4

Hotropis buccula 1 INHC 67801
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ONIVERSITY OF KANSASB
MUSEUM OF NATURAL HISTORY

Field notes of Dr. Frank B. Cross
Information provided by Joseph T. Collins

Texas: Pale Pinto Co: Brazos River on Hiway 281, approx. 7 miles
south of Mineral Wells. G.A. Moore and F.B. Cross. 14 April
1952. (C-39-52}).

Cyprinidae
Hybopsis aestivalis aegtivalis 2
Notropis bairdi 16 =N. b. buccula types
{paratypes} KU 2318

Notropis buchanani

Hotropis brazosensis

Hotropis lutrensis

M is chu

Notropis potteri

Hotropis wvenustus

Hotropis volucellus nhocomis
Hotropis {lutrensis X venustus)

Pimephales wvigilax vigilax

M. shumardi
C. lutrensis

L
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Catostomidae
Carpiodes carpio microstomus 1

Ictaluridae
Ictalurus sp.

Centrarchidae
Micropterus punctulatus
Lepomis cyanellus is
Lepomis macroachirus is
o i e tis breviceps i7

Percidae

Etheostoma spectabile 13
Hadropterus scierus 14

Sciaenidae
Aplodinotus grunniens

Texas: Pale Pinte Co: Brazos River, 11 miles south of Mineral
Wells. G.A. Moore and FP.B. Cross. 14 April 1952.

Cyprinidae
Hotropis bairdi . 1 = N. buccula

KIF 2642
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Texas: Wichita Co: upper end of Lake Wichita. L. Lewis, W.W.
Dalguest, and F.B. Cross. 26 September 1953,

Cyprinidae
Hotemig onus cry EQlEHCES

Notropis 1. lutrensis
Notropis buchanani

Pimephales promelas confertus
ime vigi vigila
Ictaluridae
Ameiurus melas catulus
Poeciliidae
Cambusia affinis affinis
Centrarchidae

Chaencbryttus coronarius
Lepomis evanellus

cpomis hu =

Lepomi Acr irus

Lepomis megalotis
Percidae

Percina caprodes

Texas: Wichita Co: Wichita River below Diversion Dam. Seven miles

West of Kamay. F.B. Cross, L. Lewis, and W.W. Dalgquest. 27
September 1953.

Cyprinidae
Notropis 1. lutrensis

Poecillidae
Gambusia affinis

Centrarchidae
Lepomis megalotis

Texas: Knox Co: South Pork Wichita River 5 miles North of Benjamin
on #283. F.B. Cross, W.W. Dalguest, and L. Lewis. 27
September 1953. (C-113-53).

Cyprinidae
ois aestivalia australis 2
Hybognathus placita .
Notropis b. bairdi ' 94 KU 3072
Notropis T chus 8 KU 3072
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Cyprinodentidae

Cyprinodon rubrofluviatilis
Fundulus kansae = F. 2ebrinus
Texas: Knox Co: Brazos River 5 miles south of Benjamin. F.B.

Cross, W.W. Dalquest, and L. Lewis. 27 September 1953, (C-
115-53}.
Cyprinidae

Hybognathus plagita amara

Notropis bairdi huccula 71 . ¥U 3077

NHotropis lutrensis

Hotropis oxyrhynchus 236 KU 3072

Hotropis potteri

Ictaluridae
Amelurus melas

FPoacillidae
Gambusia a. affinis

Texas: Feoard Co: North Fork Wichita River, 10 miles west of
Crowell. 4 January 1955.

Cyprinidae
Notropis oxyrhvnchus 1
Taxas: Brazos Co: Brazos River near Bryan. F.B. Cross, A.
Bjelland, L. Cavin, and J. Laswell. 25 April 1%70. (FBC-14-
1970)
Cyprinidae
Hybopsis aestivalis 19 ¥U 14285
Notropis oxyrhynchus 9 KU 14288
Notropis potteri 49 KU 1428%
Notropis lutrensis 17 KU 14287
Notropis shumardi a3 Kl 14290
Notr cocula 20 KU 142846
Pimephales vigilax 43 KU 14291
Catostomidae
Carpiodes carpig 23 FU 14284

24



Ictaluridae

ta 8 _pune 5 9 EU 14292
Poecillidae
Cambusia affinis 1
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Texas A&M University (TAMU)
Texas Cooperative Wildlife Collection (TCWC)

Texas: Bayler Co: Brazos River at Seymour at Station 41. F.T.
Knapp and class. 13 October 1%51. TAMU({TCWC) 0159.

TAMU (TCWC) 0155

+1 Dorosoma cepedianum 2 specimens
.2 Hoetropis oxyrhynchus 137 n
.3 Motropis potteri 42 "

Texas: Baylor Co: Brazos River 10 miles south of Seymour at Station
40. J.T. Knapp and class. 14 October 1951. TAMU{TCWC) 0OLlL60.

TAMU (TCWC) 0160

.1 Dorosoma cepedianum 21 specimens
.2 Pimephales vigilax 3 "
.3 Lepomis meqgalectis s "
- & Micropterus salmoides 4 "
5 Pomoxis annularis 28 "

Texas: Waller Co: Brazos River 8 miles east of Sealy. J.T. Knapp
and class. 15 October 1851. TAMU(TCWC) 03161,

TAMU (TCWC) 0161,

.1 imephales wigila 5 specimens

Texas: Bell Co: Lampassas River scuth of Belton at Station 14.
J.T. Knapp and class. 13 October 1951. TAMU({TCWC) O0ie4d.

TAMU(TCWC) 0164

.1 Hotropis bairgi 5 specimens = HN. buccula
.2 Lepomis megalotis a9 n
-3 Hicropterus punctulatus 9 tr
| ic Ug ga jdes 1 "
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Texas: Bosque Co: Brazos River 200 yards below Whitney Dam at

Station 22, J.T. ¥napp and class. 14 October 1951.
TAMU{TCWC) 0GL177.

TAMU (TCWC) 0177

.1 Notropis oxyrhynchus 43 specimens
.2 Motropis Jutrensis 143 H = €. lutrensis
.3 Percina sciera 2 H

Texas: Brazos/Burleson Cos: Brazos River east of Mussel Shoals, 8
miles west of Bryan, end of FM 1688, Conner, Holcomb, and
Koen. 18 February 1i967. TAMU(TCWC} 0345,

TAMU (TCWC) 0345

.1 Hybopsis storeriana 5 specimens = M. sto

Texas: Brazos/Burleson Cos: Brazos River east of Mussel Shoals, 8

miles west of Bryan {(end of FM 1688). <Connor and 410 class.
11 March 1967. TAMU{TCWC) 0246

TAMU{TCWC} 0346

.1 Hybopsis storeriana 5 specimens = M. storeriaha
. 2 Hotropis oxyrhynchus 5 n
.3 Hotropis potteri 19 H
- Hotropis shumardi 42 "
.5 Ictalurus punctatus 50 n

Texas: PBrazes (Co: Brazos River at Mussel Sheoals, 6 miles esast of

College Station, 30 36 X 96 277. & February 1974,
TAMU (TCWC) 0933,

TAMU {TCWC) 09338

.1 Hybopsis aestivalis 8 specimens = M. aestivalis
$ 2 Netropis buchanani 1 # = N. potteri
.3 HNotropis oxyrhynchus 20 "
.4 Hotropis potteri 70 n
.5 Notropis shumardi 26 "
Hotropis buccula 3 "
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Texas: Ft. Bend Co: Brazos River at Hiway 90A at Richmond. F.T.
Knapp and class. 15 Cctober 1951. TAMU(TCWC) 0967,

TAMU(TCWC) 09867

.1 Doroscma cepedianum 10 specimens
.2 Notropis oxyrhynchus 387 "
.3 Carpicdes carpio 9 "

Texas: Kent Co: Salt Fort of the Brazos River 6 miles SW of Jayton.
Knapp and class. 14 October 1951. TAMU(TCWC) 1094.

TAMU {TCWC) 1094

.1 Hybogn us placitus 29 specimens

.2 Notropis bhairdj 5 " = N, buccula
-3 Hotropis oxyvrhynchus 5 "

-4 Hotropis potteri 2 "

.5 Fundulus kansae 29 " = F. zebrinus

Texas: Fisher Co: Double Mountain Fork of Brazos, 4 miles north of
Roton. 14 October 1951, TAMU(TCWC) 1095.

TAMU (FCHC) 1095

.1 Hybognathus placitus 381 specinens
.2 Notropis oxyrhynchus 165 "

Texas: Brazos Co: Brazos River at Welborn Crossing. Bonham and
class. 25 October 1940. TAMUO({TCWC) 1096,

TAMU (TCWC) 1096

.1  Hybognathus placitus 41 specimens
.2 Hybopsis aestivalis 2 "

Texas: Brazos Co: Brazos River at Government Crossing near
MHavasota. K. Bonham. 3 December 1939. TAMU(TCWC) 1098.

TAMU (TCWC) 1098

i1 Hybognathus placitus 63 specimens
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Texas: Brazos Co: Brazos River 1.8 mile south on Hwy 21 aon Lecn
Cash Ranch. J,M. Davis., 7 November 1964. TAMU(TCWC) 1106.

TAMU{TCWC) 1106

.1 Hybopsis aestivalis 25 specimens
-2 Hotropis potteri 42 o
-3 Notropis oxyrhvnchus 242 n

Texas: Somerville Co: Brazos River 5 miles east of Glen Rose.
Knapp and class. 15 Gctober 1951, TAMU(TCWC) 1109.

TAMU{TCWC) 1109

.1  Hybopsis aestivalis 49 specimens = M. aestivalis
.2 Notropis oxyrhynchus & "
.3 Notrepig potteri 2 "

Texas: Brazos/Burleson Cos: Brazos River. 311 class. 21 February
1977. TAMU(TFCWC) 1171.

TAMU (TCWC) 1171

.1 Notropis shumardi 26 specimens
. 2 MNotropis oxyrhynchus 227 n
.3 Carpiodes carpio & "
- Ictiobus bubalus 1 "
.5 Ictalurus punctatusg 340 "

Texas: Brazosj/Burleson Cos: Brazos River., J.V. Conner. 26 October
1965. TAMU(TCWC) 1216,

TAMU({TCHC} 1216

.1 Notropis potteri 5 specimens

. 2 Carpicdes carpio 8 o

.3 Ictaluru 1 atus 38 "

.4 Pomoxis annularis 7 "
Notropis buccula 1 "
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Texas: Brazos/Burleson Cos: Brazes River. 311 class. 30 October
1965. TAMU(TCWC) 1217.

TAMU (TCWC) 1217

.1 Notropis potteri s spaecimens
Hotropis buccula 1 "

Texas: Brazos Co: Brazos River 5 miles west of College Station. K.
Bonham and G. E. Spofford., TAMU(TCWC) 1220.

TAMU(TCWC) 1220

-1 Notropis potteri 22 specimens

.2 Hotropis buccula 9 n

.3 Cyprinella lutrensis 1 n

Texras: BrazosfBurlieson Cos: Brazos River. 311 class. 17 October

1965. TAMU(TCWC) 1257.

TAMUG {TCWC) 1257

-1 NHotropis oxyrhynchus 146 specimens
.2 Notropis potteri 13 "
-3 Ictalurus punctatus 40 "

Texas: BrazosfGrimes Cos: Brazos River. J.¥. Conner. 21 March
1977. TAMU(TCWC) 1260.

TAMU (TCWC) 1260

.1 Carpicdes carpic 1 spacimens
' 2 Ictalurus punctatus 17 "
+3 Lepomis punctatus s n
| Pomowis annularis il n
.5 Aplodinotus grunniens 16 n
. B Etheostoma gracile 1 n

100



Texas: Robertson Co: Brazos River 5 miles west of Hearne. Page,
Retzar, Swanson, Cummings. 25 July 1984. TAMU(TCWC) 3906.

TAMU (TCWC) 3906

-1 ropi chus 3 specimens

Texas: Baylor Co: Brazos River on Route 277 near Seymour. Retzer,
Page, Cummings, Swanson. 28 July 1984. TAMU(TCWC) 3908,

TAMU (TCWC} 3908

Gambusia affinis
Motropis oxyrhynchus 1

5 specimens

1 n
Cyprinoden rubrofiuviatilis 5 "

2

1

Notropis buccula "
Fundulus zebrinus et

ok L B e
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TEXAS NATURAL HERITAGE PROGRAM
GENERAL LAND OFFICE

Many specimens were incorrectly identified and catalogued into the
Texas Natural History Collection (Memorial Museum} at the
University of Texas at Austin {(UT-TNHC). Corrections have been
made for many specimens and have been incorporated for this list,
however there is additional work necessary to completely reselve
every identification for each species.

Texas: Kent Co: DRouble Mountain Fork of the Brazos River at Hwy

208. R. Wahl, A. Price, and R. HMurphy. 28 July 19B86.
Seines. {4-1)

Cyprinidae
Hybognathus placitus 61
Hybobsis aestivalis 1 = M. aestivalis
Hotropisg lutrensis il = C. lutrensis
Notropis oxyrhynchus 7 JT-THHC 12129
Hotropis buccula 12 UT-THNHC 12133
Notropis notteri 1 UT-THNHC 12128
Ictaluridae
Ictalurus punctatus 2
Cyprinaodontidae
Fundulus zebrinus 24
Pceciliidas
Gambusia affinis 2

Texas: Kent Co: Salt Fork Brazos River at Hwy 208. R. Wahl, A.
Price, and R. Murphy. 28 July 198&. Seines.

Cyprinidae

Motropis buccula 1 UT=-THHC 12239
Cyprincdontidae

Cyprinodon rubreofulviatilis 83

Fundulus zebrinus 49
Poeclliidae

Gambusia affinis 22

Texas: Crosby Co: White River at FM 261. R. Wahl, A. Price, R.
Murphy. 29 July 1986. Seines.

Peeciliidae
Gambusia affinis 13 + fry
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Texas: Garza Co: North Fork of the Double Mcuntain Fork of Brazos

River at FM 651. R. Wahl, A, Price, and R. Murphy. 29 July
1986. Selines.

Cyprinidae
Notropis lutrensis 52
Notropis buccula 74 UT-THHC 12249

Cyprinodontidae
Fundulus zebrinus 78

Poaciliidae
Gambusia affinis 1

Texas: Stconewall Co: Salt Fork Brazes River at U.S. Hwy 280. R.
Wahl, A. Price, and R. Murphy. 29 July 1986. Seines,

Cyprinidae
Hykbognathus placitus 6
Hotropis buccu 63 UT-TNHC 12179
Hotropi 1 a 7 UT-THNHC 12195
Cyprincdontidae
cyprinodon rubrefluviatilis 12
Fundulus zebrinus 5
Poeciliidae
Gambusia affinis 2

Texas: Fisher Co: Double Mountain Fork Brazos River at State Hwy
70. R. Wahl, A. Price, and R. Murphy. 29 July 1986. Seines.

Clupeidae
Doroscma cepedianum 4

Cyprinidae
Hybognathus placitus 169
Notropig lutrensis 131
HNotropis oxyrhynchus 3 OT-THHC 12186
Notropis buccula 46 UF-TNHC 12183

Cyprinodontidae
Funduluns zebrinus T 11

Poeciliidae
Gambusia affinis 3ig + 1

Centrarchidae
Lepomis macrochirus 1
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Texas: Fisher Co: Clear FPork of the Brazos River at U.S. Hwy 180.
R. Wahl, A. Price, and R. Murphy. 230 July 1986. Seines.

Cyprinidae
Hotrapis lutrensis 42

Ictaluridae
Ictalurus punctatus 1

Poeciliidae

Gambusia affinis 7

Texas: Jones Co: Clear Fork of the Brazos River at FM 126, R.
Wahl, A. Price, and R. Murphy. 30 July 1986&. Seines,

Cyprinidae

Notropis lutrensis nany

Pimephales vigilax 1
Ictaluridae

Ictalurus punctatus 1
Poeciliidasa

Gambusia affinis 14

Texas: Jones Co: Clear Fork of the Brazos River at U.S8. Hwy 82/277.
R. Wahl, A, Price, and R. Murphy. 30 July 1986. Seines.

Cyprinidae

Hybognathus placitus 1

Notropis lutrensis many

Poeciliidae

Gambusia affinis 14
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Texas: Jones Co: Clear Fork of the Brazos River at FM 600. R.
Wahl, A. Price, and R. Murphy. 30 July 198&.

Clupeidae

Dorosoma petenense 1
Cyprinidae

Notropis lutrensis 47

Pimephales vigilax 12
Centrarchidae

Lepomis megqalotis 1
Poeciliidae

Gambusia affinig 3

Texas: Haskell Co: Double Mountain Fork of the Brazos River at U.S5.
Hwy 380. R. Wahl, A. Price, and R. Murphy. 30 July 1986,

Seines.
Cyprinidae
Eybognathus placitus 25
Hybopsis aestivalis 15
Notropis lutrensis 10%
Notropis oxyrhynchus 2 UT=-THHC 12210
Notropis buccula 101 Ur-TNHC 12211
Centrarchidae
Lenomis cyanellus 2
cCyprincdontidae
Fundulus zebrinus 1
Poeciliidae
Gambusia affinis 11
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Texas: Stonewall Co: Double Mountain Ferk of the Brazos River at
State Hwy 283. R. Wahl, A. Price, and R. Murphy. 30 July

1986,
Cyprinidae
Hyboanathus placitus 286 + 1
Hybopsis aestivalis 14
Motropig lutrensis 34 + 8B
Notropis buccula 157 UT~-TNEC 12245
Pimephales promelas 5
Cataostomidae
Carpicdes carpio 1
Ictaluridaes
Ictalurus punctatus i
BPrlodictis olivaris i
Poecliliidae
Gambusjia affinis iz

Texa=: Knox Co: Brazos River at State Hwy 222. R. Wahl, A. Price,
and R. Murphy. 231 July 1986. Seines.

Cyprinidae
Bybognathus placitus 83 + 1
Bybopsis aestivalis 1o
Notropis lutrensis 14 + 1
Hotropis nchus 22 + 1 UT-THHC 12153
Notropis buccula is UT-THNHC 12150
Notropis buccula 45 UT-THNHC 12151
Ictaluridae
Ictalurus punctatus 2
Cyprincdontidae
Cyprinoden rubrofluviatjlis 4
Funduln inus g
Poeciliidae
Gambusia affinis 7
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Texas: Knox Co: Brazos River at State Hwy 6. R. Murphy, A. Price,
and R. Wahl. 31 July 1986.

Cyprinidae
bognat
Hybopsis aestivalis 8 +1
Notropis lutrensis 101
Notropis oxyrhynchus 20 UT=-TNHC 12206
Botropis buccula 43 UT=TNHC 12200
Pimephales wvigilax 1

Centrarchidae
Lepomis cyanellus 3

Ictaluridae
Ictalurus punctatus 2

Poeciliidae
Gambusia affinis 34

Centrarchidae
Micropterus =sp, i

Texas: Knox Co: Brazos River at FM 267. R. Wahl, A. Price, and R.
Murphy. 31 July 198&6. Seines. (4-18)

Cyprinidae
Hyboanathus placitus many
Hybopsis aestivalis 1
Notropis lutrensis 3
Noetropis exyrhynchus 4 UT-TNHC 12106
{gravid females)
Notropis buccula 4 UT-TNHC 12105
Cyprincdontidae
Fundulus zebrinus 3
Poeciliidae
Gambusia affinis 2

107



Texas: Baylor Co: Brazos River near Round Timber Cemetary, at
confluence with Wagon Creek. R. Wahl, A. Price, and R.
Murphy. 31 July 1986. Seines. (4-18)

Cyprinidae
Hybo itu
HKybopsis aestivalis
Notropis lutrensis
Notropis oxyrhynchus

Notropis potteri
Notropis buccula

Pimephales vigilax

Ictaluridae
urus_ punct =
Poeciliidae
Gambusia affinis

Centrarchidae
Leporis megalotis

Pool habitat

Cyprinidae

Hybogpnathus placitus
Hybopsis aestivalis

Hybopsis storeriana
Hotropis lutrensis

Netropis exvrhynchus
Notropis oxyrhynchus
Notropis buccula
Pimephales vigilax

Catostomidae
Ictiobus bubalisg

Poeciliidae
Gambusia affinis

Centrarchidae
Lepomis humilus
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27 UTr-THHC 12169
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Texas: Young Co: Brazos River at State Hwy 67. R. Wahl, A. Price,
and B. Murphy. 31 July 1986.

Clupeidae
Dorcsoma petenense 14
Cyprinidae
Hybognathugs placitus 144
Notropis buccula 1
Notropis oxyrhynchus 17
Atherinidae
Menidia pervllina 50

Texas: Young Co: Brazos River at FM 209. R. Wahl, A. Price, and R.
Murphy. 31 July 1986. Seines. (4-18)

Clupeidae
Borosoma petenense 99
Cyprinidae
Hybognathus placitus 64
Hybopsis aestivaiis 1
Notropis oxyrhynchus 374 UT-THHC 12162
Notroplis buccuia 4 + 4 UT=TNHC 12158
Atherinidae
Menidia beryllina 32

Texas: Young Co: Brazos River at State Hwy 79. R. Wahl, A. Price,
and R. Murphy. 31 July 1986. Seines. (4-19)

Clupeidae
Doroescma petencense 73
Cyprinidae
b thus acitus 19
Notropis lutrensis ' 11
otropis o chus 71 UT-THHC 12218
Notropis buccula 6 + 2 UT-TNHC 12219
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Texas: Shackleford Co: Clear Fork of the Brazos River at U.S. Hwy
1837283, R. Wahl, A. Price, and R. Murphy. 1 August 1986,

Seines.
Cyprinidas
Notropis lutrensis 244
Notropis buchanani B UT-THHC 12156
Pimephales wigilay 5
Poeciliidae
Gambuzsia affinis 5

Texas: Stephens Co: Clear Fork of the Brazos River at FM 578. R.
Wahl, A. Price, and R, Murphy. 1 August 1986. Seines.

Cyprinidae
Notropis buchanani 2
HNotropis lutrensis 260
Pimephales promelas 2
Pimephale wigilax 1
Paaciliidae :
Gambusia affinis 2
Centrarchidae
Lepomis megalotis 4
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TEXAS PARKE AND WILDLIFE DEPFARTMENT
HEART OF THE HILLS REBEARCH STATION

Texas: Garza Co: Double Mountain Fork of the Brazos River at Hwy
84 cressing at Justiceburg. G. Garrett, Garrett, and D.
Mosier. 11 March 1978.

Cyprinidae

Notropis jutrensis 12 = €. lutrensis

Notropis buccula 35

Hybognathus placitus 29

ime elas l

cyprinoedontidae

Cyprinodon rubrofluviatilis 20

Fundulus zebrinusg 25
Poeciliidae

Gambusia a is i0
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Tulane University Collection

Tulane Catalog Number = TU

Texas: Young Co.: Brazos R., Salt fork 1.5 mi. W. Newcastle on TX
24, ¥uris and Clark (#KUR 411). 2B March 19638.

Notropis bairdi 188 specinens TU 92596
Texas: Bosgue €o.: trib. {?) to Brazos R. 4.0 mi. 5. Whitney Dam.
R.D. sSuttkus and Anderson (RDS 2277). B8 April 1952.

Notropis bairdi 16 specimens TU 4%93

Texas: Brazos Co.: Brazos R. at "Mussel Shoals"™ end of FM 1688, 8.0
mi. W, of Bryan. J.V. Conner and R. Hodson (JVC 393), a1
December 1%70.

Notropis buccula 15 specimens TU 69572

Texas: Brazos Co.: Brazos R. at "Mussel Shoais" end of FM 1688, 8.0
mi. W. of Bryan. J.V. Conner, R. Hodson, L. Martin (JVC 480}.
21 April 1971.

Notropis buccula 25 specimens TU 69528

Paxas: Kent Co.: Salt Fork Brazeos 12 mi. W. of Jayton. Arden L
Walker. 25 March 1960.

Notropis bairdi specimens TU 39869
Texas: Stonewall Co.: Double Mountain Fork 11.3 mi. 8. of
Aspermont, Hwy 83. E.5. Suttkus, Negus, Gould, Shoop (RSS
2780).

¥otropis buccula (bairdi) TU 20223
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UNIVERSITY OF TEXAB AT AUSBSTIN
KEMORIAL MUSEDM
TEXAS NATURAL EISTORY COLLECTICN (UT-TNEC)

Texas: Palo Pintec: Brazos R. at confluence of Veal Creek {Veale),
below Possum Kingdom Reservoir (Veale Creek is a tributary
just above Possum Kingdom).

Notropis buccula 9 specimens UT-THHC 1256

Texas: Travis Co: Mouth of Waller Creek. B. Cooper and L. Younger.
June 1952.

Notropis buccula 1 specimen UT-TNHC 263&

{Introduction or error?)
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APPENDIX IIX

PHOTOGRAPHS OF HABITATS AND FISE SPECIMENRS
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PHOTOGRAFH NO. 1

Hotropis buccula Cross

Texas: Kent Co: Double Mountain Fork of the Brazos River at SH 208
south of Clairemont. K.B., Mayes and J. Glass. 14 May 19592.

{(T.L. = 64 mm, 5.L. = 42 mm) Photograph by R.E. Moss.



PHGTOGRAPE NO. 2

Notropi=s oxyrhynchus Hubbs & Bonham

Texas: Knox Co: 5alt Fork of the Brazos River at SH 222 west of
Knox City. R.E. Moss, K.B. Mayes, and X. Saunders., 23 August

1591. (T.L. = 66 mm, S5.L. = 53 mn)] Photograph by R.E. Moss.



PHOTOGRAPH NO. 3

Texas: Fisher Co: bouble Mountain Fork of the Brazeos River at

70,

22 August 1%%91. Photograph by R.E. Moss.
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PHOTOGRAPH NO. 4

Texas: Garza Co: North Fork of the bDouble Mountain Fork Brazos
River con U.3. 380 east of Post. 21 August 1991. Photograph

by R.E. Moss.



PHOTOGRAPH NO. 5

The shifting aquatic sand dunes of the Brazeos River system.

Texas: Kent Co: Salt Fork of the Brazos River at Hwy 380 east of

Clairemont. 22 August 1%91. Photograph by R.E. Moss.



R e i i

PHOTOGRAPH NO. &
Ken Saunders and Revin Mayes recording current velocities from

a grid of habitat cells.

Texas: Kent Co: Salt Fork of the Brazos River at Hwy 380 east of
Clairemont. R.E. Moss, K.BE. Mayes, and K. Saunders. 22

August 1991, Photograph by R.E. Moss,



PHOTOGRAPH NO. 7

Notropis potteri Hubbs & Bonham

Texas: Kent Co: Double Mountain Fork of the Brazos River at SH 208
scuth of Clairemont. K.B. Mayes and J. Glass. 14 May 1992,

(T.L. = 88 mm, S5.L. = 71 mm). Photograph by R.E. Mozss.



PHOTOGRAPH NO. B

Notropis hairdi Hubbs & Ortenburger

Kansas: Meade Co: Cimarvon River on K-23, Sec. 2, F 35 5, R 29 W.
F.B. Cross, R.E. Moss, and J.T. Coliins. 21 July 1%83.

(KU 20679} Photograph by R.E. Moss.



PHOTOGRAFPH NO., %

Hotropis girardi Eubbs & Ortenburger

Kansas: Meade Co: Cimarron River on K-23, Sec. 8, T 35 S,
F.B. Cross, R.E. Moss, and J.T. Collins. 21 July 1%

Photograpgh by R.E. Moss.

R 29 W.

B3.




PHOTOGRAFH NO. 10

Notropis oxyrhynchus Hubbs & Bonham ({7)

Colorado River drainage single specimen

Texas: San Saba and Mill Cos: Coleorado River 15 miles northeast of
San Saba. Lindsay and Fouguette. 16 March 1952. {HLL-8)
UT-TNHC 2500. (Specimen is 44 mm in standard:length}.

Photograph by R.E. Moss.



AFFPERDIX IV

LENGTH FREQUENCY DISTRIBUTICNS FOR HOTROPIS BUCCULA
AND NOTROPIS OXYRHYNCHUS
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Figure 4. Length frequency distribution of Notfropis buccula (n=42) from Garza Co., TX: North Fork Couble Mountain
Fark Brazos River at US 380 east of Post, 21 August 1991,
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Figure 6. Length frequency distribution of Notropis buccula (n=689) from Kent Co., TX: Salt Fork Brazos River at US 380

southwest of Jayten, 8 October 1988.
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Figure 7. Length frequency distribution of Notropis buccula (n=81) from Knox Co., TX: Salt Fork Brazos River at FM 267
north of Rineland, 9 October 1988.
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Figure 8. Length frequency distribution of Notropis buccula (n=49) from Baylor Co., TX: Sa#t Fork Brazos River at US
183/283 in Seymaour, B October 1988,
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Figure 9. Length frequency distribution of Notropis buccula (n=122) from Baylor Go., TX: Salt Fork Brazos River at
US 183/283 in Seymour, 16 and 17 August 1988,
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Figure 10. Length frequency distribution of Nofropis bucgula (n=467) from Young Co., TX: Salt Fork Brazos River at
1S 380 west of Newcastle, 24 August 1891.
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Figure 11. Length frequency distribution of Notropis oxyrhynchus (n=47} from Fisher Co., TX: Double Mountain Fork
Brazos Aiver at SH 70 north of Rotan, 22 August 1991,
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Figure 12. Length frequency distribution of Notropis axyrhyachus (n=598) from Bayior Co., TX: Salt Fork Brazos River at
US 183/283 in Seymour, 16 and 17 August 1989
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Figure 13. Length frequency distribution of Notropis oxyrhynechus (n=139) from Young Co., TX; Salt Fork Brazos River at
US 380 west of Newcastie, 19 July 1990,

12-14

42-44
44-485
46-48
48-50
50-52
52-54
£4-56
56-56
58-60
80-52
62

14-16
16-18
22-24
24-26
26-28
28-30

18-20
20-22

10-12



Frequency

35 -

30-

25 -

20+

15|

10-

1 H I i ] i I 1 I I 1 I 1 L I

B EEEEE: 58 8 i

Standard Length {(mm}

Figure 14. Length frequency distribution of Notropis gxyrhynchus (n=79) from Young Co., TX: Salt Fork Brazos River at
LS 380 west of Newcastle, 24 August 1991,



APPENDIX V

WATER QUALITY DATA OBTAINED FROM COLLECTIOR SITES.
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Water quality data obtained from collection sites.

Site Crossing County Date Channel Width DO pH Temperature Conductivity ~ Salinity

(ft) {mg/L) (Celcius) (umho/cm) {ppt)

DM Fork Us 83 Stonewall Aug 15, 1989 180 6.5 7.7 34.7 8780

DM Fork SH 208 Kent Aug 15, 1989 102 5.8 7.9 30.2 4030

Clear Fork us 180 Fisher Aug 16, 1989 33 2.9 7.6 23.7 7400

Clear Fork SH#6 Shackleford Aug 16, 1989 82 7 8.1 28.4 2080

Sandy Creek FM 576 Stephens Aug 16, 1989 53 7.4 8 28.8 3800

Salt Fork US 183/283 Baylor Aug 16/17, 1989 132 71 8 28.7 5690

Brazos River US 180 Palo Pinto Aug 17, 1989 7.7 7.9 28.3 3370

Brazos River SH7 Falls Aug 18, 1989 262 6.5 7.9 28.5 1020

Salt Fork SH79 Young July 18, 1990 105 7.3 7.6 24.8 1334

Salt Fork UsS 380 Young July 19, 1990 220 7.7 7.6 27.8 1235

Salt Fork FM 209 Young July 19, 1990 110 7.5 7.6 28.1 1133

NFDM Fork US 380 Garza Aug 21, 1991 82 6.6 8.4 33.3 2360 0.8

DM Fork SH 70 Fisher Aug 22, 1991 176

Salt Fork SH 222 Knox Aug 23, 1991 30 9000 49

Salt Fork Us 83 Stonewall Aug 23, 1991 26 24000 13.1

Salt Fork US 380 Young Aug 24, 1991 30.5 4600 2.3

Brazos River FM 485 Milam/Brazos July 10, 1991 7.5 8.4 30.5 1750

Brazos River FM 1093 Fort Bend July 23, 1991 7.6 8 30.1 897

Brazos River Racoon Bend Rd Austin July 24, 1991 450 7.4 8 30.1 1033

Brazos River US Mussel Shoals  Brazos Aug 1, 1991 250

Brazos River Mussel Shoals Brazos Aug 1, 1991 250

Brazos River IH 20 Parker Aug 24, 1991 29.8 2480 1.2

Lampasas River Eim Grove Rd Bell July 9, 1991 62 19.6 649

Lampasas River Dice Grove Rd Bell July 9, 1991 80

South Wichita River SH6 Knox Aug 23, 1991 78 30.1 6100 3.1

North Wichita River ~ FM 267 Knox Aug 23, 1991 112 321 7900 3.9

Wichita River FM 1919 Baylor Aug 23, 1991 170 32 6000 3.1

Wichita River FM 368 Wichita Aug 24, 1991 69 26 4700 2.8
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