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Dear Mr. Carter:

Encleosed are ocur comments on the Final report for FProject
41: Chihuahuan Desert Fishes Statas survey. We appraciate you
providing this report even though all the information has ot yet
heen evaluated. While we will accept the desert fishes report as
an interim report, we reguest a revision before accepting the
report as final. We also appreciate Dr. Garrett coming to our
cffice on June 17, 1997, to brief us on his work, and we
recognize that he needed more time to fully analyze the data and
fill in the details on the report,

In order for the report to be accepted as a final report, it
must include the following additional information:

1) Maps for each of the species inciuded in the report.

The current report does not inciude adegquate descriptions of
the locations whers samples were made. It is our
understanding that locations were recorded using GPS {Global
Positioning System) egquipment. If 80, sample locations
should be reportable in the WGS-84 (World Gecdétic System}
coordinate system. In order to identify the locatijion of
sample sites made without GPS, maps should be marked and
annotated as to the location and date of sample. The
pesition and date of sample sites "within each location" isg
essential information since the “location" for the various
afforts may span mors than 30 km. 311 sites sarpled by TPWD
and ceooperators in the study zone (even fish-less sites)
should be reported in map form. The resuits of fish
collections in the study area (especially 1991 to present)
made by researchers outside the project should aise be
describad, if awvailable.

Maps must inelude, for each species, the historic rangs of
the species, all eollection sites {whether fish were found
or not), and current range of the species. Maps should ke
on 7.5 min topos and each map should have corresponding
specific descriptions of sample locations, including GPS
reference where available.



2) 2 survey for the Devil’s River minnow and the proserpine
shiner within their historic range in Texas, including the
Devil’s River, Sycamore Creek, San Felipe Creek, Los Moras
Creek, Dolan Cresk, and Mud Creek. We realize that this
will mean additional field work on these species. However,
these species were included in the original project
description as bheing included in this study; it appears no
callections wvere made, as part of this preject, within the
range of thesse species, Also, the final reporit would better
meet the objectives for these species if surveys include the
historic range in Mexico.

3} Documentation of sampling effort: The project proposal
called for guantifying the sampling effort at each locaticn
sampled, While the report briefly discusses the sampling
protoecel and eguipment, no data are presented that allow for
an understanding of the effort expended and area sampled at
each site, This information is very impertant in drawing
concluzions about the status of the species. This
information should be quantified for each location in the
final report, whether subject fish were collected or not.
Raw data on sampling effort should alsoc be included.

4) Characterization of water quality: The project proposal
calls for characterization of water guality through
collection of data on such parameters as disscolved oxygen,
temperature, conductiviity, and salinity. The report should
include any raw data collected on water quality and a
discussion and review of the water guality data collectead
during this project. The project proposal also called for
general comments on land use ftrends near each of the sample
gsites.

5) Daocumentation of access: The project propeosal called
for documentation of "all imstances where access to sampling
sites was denied or otherwise precluded for the purpose of
explaining information gaps." %his information should be
included in the final report along with documentation that
access was granted on properties where collections were
made,

Provided helow are both general and specific commenks
on the report. In general, the report needs to be revised
to better meet the objectives of the original project
propesal and include a more complete data presentation and
summary. While the report will be considered accepiable
once the five items above are included, addressing the
comments below would greatly improve the guality of the
report as a comprehensive and thorcough assessment of the
current status and threats to each of these species.



GENERAL COMMENTS

The overazll objective of this project was to determine the
current status for each of the study species and provide
sufficient information for a determination on listing any of the
species as threatened or endangered species. Study species
include:

Campostoma ornatum Mexican stoneroller
Cyprinella proserpina proserpine shiner
Dionda diaboli Devils River minnow
Notropis chihuahua Chlihuahua shiner
Notropis jemezanus Rio Grande shiner

Ictalurus Ilupus headwater catfish
Ictalurus sp. Chihuahuan catfish
Cyprinodon eximius Conchos pupfish
Gambusia senilis blotched gambusia

Etheostoma grahami Rio Grande darter

We recognize that scientific collecting ¥n Mexice and parts
of Texas is difficult work and the investigators are to be
commended for enduring those adverse conditions to expand
knowledge of Chihwahuan fishes, The final report should
acknowledge the field work/contvibutions made by other scientists
at TPWD and those who worked in cooperation with TPWD.

This proiect was proposed as a coordinated effort inmciuding
the status of three species in New Mexico {(Rio Grande shiner,
headwater catfish, and Chihuahuan catfish). We appreciate the
effort made by Dr. Garrett to review the curreant Hew Mexican
range. However, since the corresponding section 6 project in Hew
Mexico has concentrated on the Pecos bluntnose ghiner and
systematics/taxonomy of the Rio Grande shiner, the range-wide
assessment of the status of these thrae species {regarding
distribution and threats) is incomplete. Ideally, the final
report should include a summary and documentaticon of the range,
to the best of Dr. Carrett’s knowledge, of thé Ric Grande shiner,
the headwater catfish, and the Chihuahuan catfish in New Mexico.
This should include all relevant literature citatiomrs and
persconal communication references.

Threat A=zzessment

The nsed for threat assessment was included in the project
cbjectives and discussed in meetings between Dr. Garrett and the
USFWS prior to initiation of this project. A guality status
survey for these species would include compilation and summary of
the feollowing data over the period of record as a means of
assessing the historic and ongoing threats:

(1) springfiow discharge

(2) stream discharge



{3) reserveoir construction (habitat fragmentation)

(4) reservoir discharge

{5) surface water diversion

{5) groundwater pumpage

{7) meodifications to spring-cienega habitats

(8) wastewater (mmunicipal & industrial} discharges

(2) agricultural chemical use adjacent to or nearbky
habitats

(10) other water guality or contaminant information that may
be available

Aside from physical and chemical effects on habitats, biotic
interactions and threats should be characterized, including:
(1) hybridizatien

{2} presencefeffect of noh-native and exotic species

(3} predation and competition

{4} parasites/disease

Ideally, the final report should address the magnitude of
threats to each of the species with consideration of each of the
potential impacts listed above. The threat assessment should be
daone for sach species individually and should he presented in the
framework of the five factors presented ip section 4 (b} of the
Endangered Species Act that are considered when making a listing
determination. The factors are: 1) present or threatened
daastruction, modification, or curtailment of its habitat or
ranges, 2) overutilization for commercial, recreational,
scientific, or educational purposes, 3) disease or predation, 4)
the inadeguacy of existing regulatory mecharisms, and 5) other
naturai or manmade factors affecting its continued existence.

In absence of a tharough threat assessment compiled and
discussed by the primary investigator, copies of all the field
notes made during the study would be helpful to the Service in
understanding certain conditions at sample sites. Dr. Garrett
has provided some of these field notes to us already.

Water Quality

Tdeally, the final report should compare water guality data
collected during the present study with information included in
the referenced reports, and explain how that information relates
to the current status of sach species at each of the locations
sampled.

Relative Abundances

Dr. Garretf has provided us with a tabkle of absclute numbers
of fish collected at each site sampled, and we recommend this be
inciuded in the final report along with the relative abundances.

]



SPECIFIC COMMENTS

The report would be more informative if the discussion of
each species waz zeparated into three ssctions: 1} histeoric
range, 2} ourrent range, and 3) current status. The discussion
of current status should include any documsnted decline in the
distribution and/or abundance.

Mexican astoneraller

The report should provide sample sites/dates for other fish
surveys mentioned (e.g. IBWC 1994). We reccminend the table split
out {(rather than pooling) Alamito and Terlingua creeks.

The first sentences of paradgraph 2 describe the current
range as being widespread in Mexico. However, the scurce is 20
years old. This may be better stated as historic range. 1In 1977
Contreras-Balderas listed reasons for decline. Did a decline
happen in the past 20 years? If yes, are the reasons listed by
Contreras—Balderas correct for 1997 or were different or
additional factors involved?

proserpine shiner & Devils River minnow

The sites sampled did not include the Devils River nor
nearby creeks in their known range. No specimens of these
speciss were reported/cellected during the project. The repert,
as currently wriiten, does not meet the project objectives for
these two species and, as mentioned above, the final report must
include a survey for the Devil’s river minnow within it’s
historic range.

Chibuahua shiner

The report states that no specimens were taken downstream of
Terlingua Creek, however the next "iocation" collected downstrean
was the Rio Grande from its confluence with San Francisco Creek
to Dryden takeout. Its status in the drainages of eastern Big
Bend HP iz unrasoalved.

Rio Grande shiner, headwater catfish, & Chihuahuan catfish

The putative Chihuahuan catfish records for New Maxico,
Texas, and Mexico should be compiled and reported. Were historic
localities in the Rio Conchos and Rio Grande sampled? Are any
citations or localities, other than the Jeff Davis County record
of 17 years ago, available for these species?

g



blotched gambusia

It would be informative to note the distribution of typical
senilis and the black spotted morph Hubbs and Springer (1957)
bazed on collections for this study. Alsc of interest is the
extent to which native and non-native poeciliids occur in current
habitats of the blotched gambusia.

Rioc f#irande darter

The report refers to "Table i1 and 2%". The Riec Grande darter
iz not on Tabkle 1 and appears that no Rio Grande darters were
collected during the project since there were no sample sites in
the lower Pecos River nor the Devils River hasin. Three of the
four sites in Table 2 refer to collections prior to 1992 and the
project. The report neads to synthesize and organize (referenced
in space and time) Ric Grande darter collections. The report
states that "our collections showed a stable population with a
limited range". This statement nesds to be gualified as to what
is meant by stable and limited range. The report should also
describe Rio Grande darter habitat. Thizs project 4id not make
{or report on) cellections (post 1980) in the Rio Salado/Rio San
Juan basins in Nuevo Leon, Mexico.

Undesceribed pupfish and gambusia species

Four undescribed species are listed in Table 1. “fhe report
should provide more information as to their morphology,
dgigstribution, habitats, and identification.

Summary

Although the summary gives an overview of the different
pressures on the ecosystem, more information on the ichthyofauna
needs to ke addressed. What is the current status of the fish?
wWhat are the primary factors of concern? How have the
distributions changed over the last 20 years? How have the
abundances changed? These guestions would be appropriate o
address in the summary.

Tables
Tablé 1: Do dashes represent a 2ero catch or lack of data?

Takble 2: Ho values are included for total number.



Dr. Garreti agreed to provide all the raw data and field
notes related to these studies and he has generously provided
notes made by Marsh, Cobb, Rdwards, and others. We would also
jike to have coples of Dr. Garreti’s field notes and any other
information related to habitat conditions at each of the
collection locaiities. We would like this information as soon as
possible so we can review it while the report is being revised.

In addition, we request that TPWD and Dr. Garrett notify our
office by August 1, 1997, whether he anticipates that the final
report will includs a discussion of any of the potential impacts
Lo the species listed under Threat Assassment above so that the
Service may proceed to gather relevant information that will not
be included in his final report. If you have any questions about
cur comments or this letter, please call Ruth Stanford, our
Section 6 coordinator, at (512) 490-0057.

LY
o
fincerely,

il (e

Field Supervisor

cc:  Gary Garrett, TPWD, 2ustin, TX
Jerry Bentley, FWS, RC{FA}, Allb, HM
Larry bDunkeson, FW5, RO(ES), Alb, HM
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CHIHUAHUAN DESERT FISHES STATUS SURVEY
Gary P. Garrett

The Chihvahuan Desers of Mexico, Texas and New Mexico contains a wide variety of
habitats and many uniquely adapted plants and animals. Although the aquatic segment of éhe
ecosystem, in particular, has undergone substantial modifications in historic fimes, baseline
data for aguatic eavironments in the Chihuahuan Desert are relatively sparse.

Although iarge data gaps exist, what is known is somewhat grim. Approximately half
of the native fishes of the Chihuahuan Desert are threatened with extinction or already are
extinci (Hubbs 1990). Documented exfinctions from this area are; Maravaillas red shiner,
Cyprinelly butrensis blairi, phantom shiner, Nptropis orca, Rio Grande bluntnose shiner, Notropis
stamus stmus, and Amistad gambusia, Gambusia amistadensis (Miller et al. 198%). Exidirpations
include Rio Grande shuner, Notropis femezanus in the New Mexico portion of the Rio Grande
{Propst et al. 1987) and Rio Grande siivery minnew, Hybognathus amarus, Rio Grande.
cutthroat trout, Oneorfiynchus clarkf vinginafis and blotched gambusia, Gambusia senilis in west
Texas (Hubbs et al. 1991). Endemic species other than fishes are also being lost from this
area (Howells and Garrett 1993},

An ichthyofaunal survey of the drainage basia of the Rie Grande (including the R0
Conchos, Pecos and Devils rivers) in the Chihuahuan Desert (Texas and New Mexico, United
States and Chihuahua and Coahuila, Mexieo) was initiated in order to develop a
comprehensive data set on these ecoregions and {o obiain infermation on current status of
several species of fishes that-occur there. Species specifically addressed in this study
include:

Mexican stonerotler, Campostoma omatum
proserpine shiner, Cyprinella proserpina
Devils River minnow, Diondy disfeli
Chihuahna shiner, Nptropis chifuafiue

Rio Grande shiner, Aptropis jemezanis
headwater catish, Jctalierus fupus
Chihuahua catfish, fetafirus sp.

Conchos pupfish, Cyprinodosn eximius
blotched gambusia, Gambusia senifis

Ric Grande darter, Etfizostoma grafami

Field work on the Devils River minnow project {Garrett et al. 1992) reveated apparent
declines in some of the above species. Svbsegquent discussions by the U.S. Fish and Wildlife
Service, Rio Grande Fishes Recovery Team on problems facing fishes throughout the
Chihuahuan Desert region of Texas, New Mexico and Mexico led to the formulation of this
list, most of which are Category 2 species. Status surveys on each of these species were then
recommended to the USFWS Region I, Regional Director. Two more species were added to
the list (N cAtfivafina and G. senifis) becanse they are subject to the same potential threats as
those species recemmended by the Rie Grande Fishes Recovery Team.

The geographic ranges of these ten species overlap to a large degree.  Simuitancous



status surveys are clearly the most cost and time effective means to answer questions on these
fishes. This is especially true for those occurring in Mexico.

This project was desigaed to provide infermation on the status of each of the study
species and can aid in determinations on conservation needs of each of these species.
Accurate data is needed to anticipate problems, develop solutions and better manage the
aquatic environment. In addition, the information gained by the project wilt provide useful
baseiine data for future aciions and decisions affecting the management of the Chihuahunan
Desert ervironment in Mexico, Texas and New Mexico.

This informatior will atso be valuahle for ecosystem-leved decisions concerning
economic development, particularly in regards to the North American Free Trade
Agreement. Many of the fishes of this region could serve well as biotogical indicators of
system integrity. These regions and their Mexican counterparts are of great biolegical and
sociclogical imporiance. Einfortunately, there is a pancity of scientific knowledge of fish
community structure and species distributions in the region.

MATERIALS AND METHODS

Data was derived from locations in the Rio Grande basin of Texas and ehroughout the
Rio Conchos system of Chiuabua. The Rio Grande was divided into ecoregions and each
was sampled extensively. These regions were: 1} Chihuahuan Desert, 2) Edwards
Plateau, 3) South Texas Plains and 4} Gulf Prairies. Our corresponding sites were 1) from
near the confluence with Alamito Cregk to near Lajitas, and Terlingua Creek, 2) from San
Francisco Canyon 0 Dryden takeont, 3) downstream of Eagle Pass f Pledras Negras,
approximately RM 48{ - 460, 4} Falcon Dam te approximately 30 km downstream. The Rio
Conchos was sampled throughout the drainage, beginning at approximately 30 km from ifs
confluence at Cuchitlo Parado, downstream of Julimes and at Valle de Zaragosa upsiream of
Presa de Ia Boguiila. Tributaries sampled were Rio Chuviscar headwaters and near San
Diego de Alcald, springs at San Diego de Alcald, springs at (jo Talamantes, Rio San Pedro,
Rio Santa Isabella and springs at Ojo del Rey. The Ric Parral was not sampled due to advice
from tocal inhabitants that the waters were too polluted to even wade in.

We intensively sampled contiguous segments of habitat with retatively pristine
conditions so as to represent, to the greatest degree possible, the natural biota. We selected a
sufficient number of sampling sites within each location and expended effort at each site
needed {0 characterize the fish community. Siies were sampled by sewmning (3m x 3mm mesh
to 10m x Smm mesh) and electrofishing (backpack and boat) al} available habitats. At each
collection site, all specimens collected were identified and epumerated. A representative
subsample of each species collected was retained. Retained samples were used to assure
accurate identification and provide a measure of relative abundance. Data are presented as
relative abundance {Tables 1 and 2) so 3s {o facilitate comparisons. Area sampled, sampling
duraticn and habitat characteristics were recorded. In addition, parameters of water quality
(e.g., temperature, DO and TDS) and habitat siructure {e.g., channel morphology, substrate,
flow and depth) were documented.

An assessment of water quality at selected sites in the Rio Grande basin (inciuding
the Pecos and Deyils rivers) is provided by TNRCC {1994) and a study on foxin presence is
provided by [BWC (1994).



RESULTS

Mexican stoneroller:

Campostoma omatun is listed as Threatened by the Texas Parks and Wildlife
Depariment, Watch List by the Texas Organization for Endangered Species, Threatened by
Hubbs et al. (1991), Special Concern by Witliams et at. {1989) and Threatened by Miller
(1972). In the U.8., this species is primarily himited to clear, flowing tributaries in the Big
- Bend region (Hubbs 1957). We found it in Terlingua Creek (2 specimens), Alamito Creek
and its teibutary, Cienega Creek on Big Bend Ranch State Pack (Table 1 and 2). Only two
species, C. ornafisn and Lepomis eyanellis oocur in Clenega Creek and In 1989 C. ornatum had 4
75% relative abundance. This bottom feeding herbivore prefers gravel/rocky substrate in
clear, coot waier (Contreras 1977) primarily in fast riftles and pools (Burr 1980). We
obtained one specimen {0.01%) in the segment of the Rio Grande near the iown of Lajitas
{Table 1}. In the period 1967-1970 Hubbs and Wauner (1973) found that relative abundance
in Tomillo Creek ranged from O to 17% and it occurzed in ondy 3 of 11 samples. Apparently
the introduced Fundufus zebrinus caused displacement of C. pruatum becanse collections pnor
o the infroduction of F zefrinus (around 1954% C. ormatum was the most abundant fish in
Tomillo Creek (Hubbs and Wauver 1973). Hubbs et al. (1977} found shem ocly in Alamito
Creek and the Rio Grande just downstream, but they were in great abundance {(48% and 12%,
respectively). Besigen and Platania (1983) also found them in abundance in Cibolo and
Alamiio creeks (100% and 34%, respectively). In the mainstream Rio Grande they only
caught them at iwo focations, downstream of Presido (<1%) and downstream of Redford
(6%). Platania {1990) and IBWC {1924) found sone in their studies. Hubbs and Echelle
(1973) listed C. ornatum as potentially endangered due to the drastic population reductions
caused by ¥ zefrinus with potential for further problems cansed by siltation, channelization
and water depletion. Hubbs (1990) again listed C. ornatum as rare or endangered in the Rio
Grande with deciining water availability as the primary factor.

Campostoma ornatim is widespread in Mexico, occwming in the rios Conchos, del
Fuerte, Casas Grandes, det Carmen, Yaqui, Papigochic, Sonora, Nazas, Piaxiia and Tryille

{Burr 1976). Although it occurs throughout the Rio Conchos basin, we only found it in
~ abundance in the Rio Santa Isabetla {Table 1). Some populations are seemingly ephermeral,
particularly im highly impacted habitats such ag Rio Chuviscar. In 1994 they had a relative
abundance of 2.4%, in 1995 no specimens could be obtained. Contreras-Batderas (1977)
reported ther extirpated from the Rio Chihuahua (= Chuviscar) and the Rio Conchos at
Camargo. Our Rio Conchos at Julimes is downstream of Camargo and we did not obiain C,
ornatiz. However, our Rio Conchos at Zaragosa is upstream of Camargo and thers we
obtained 31 specimens (0.7%). Conireras-Balderas (1977} lists the reason for decline and
extirpation in many Rio Conchos fishes is the Joss of well-oxygenated, clear, moving water
flowing over sand and gravel. The changes are due primarily &0 lowered water tables,
siltation and sewage efiluent.

proserpine shiner:
Cyprineffa proserpina is listed as Threatened by the Texas Parks and Wildlife



Depariment, Watch List by ihe Texas Orgamizanion for Endangered Species, Threatened by
Hubbs et al. {19921, Theeatened by Williams et al. {1989} and Threatened by Miller (1972).
Its range is limited (0 the lower Pecos River, the Devils River, San Felipe, Pinto and Las
Moras creeks in Texas and Rio San Carlos, Coahnila {Hubbs and Miller 1978; Hubbs et al.
1931). Tt is et found in the mainstream Rio Grande (Matthews 195{) and 13 intolerant of
lentic conditions (Williams et al. 1985). Often locally abundant (Harrell 1978; Platania 1990;
IBWC 1994), but apparently extirpated from Pinto and Las Moras creeks and reduced in
abundance in the Devils River, San Felipe and Dolan creeks {(Garrett et al. 1992).

Devils River minnow:

Mionda digtoli is lisied as Threatened by the Texas Parks and Wildlife Department,
Threatened by the Texas Organization for Endangered Species, Threatened by Hubbs et al.
(1991}, Threatened by Williams et al. {1939} and Threatened by Miller (1972). ks historic
range is limited to the Devils River, San Felipe, Sycamore and Las Moras creeks in Texas
and Rio San Carlos and Rio Sabinas, Coahuila. The range of this species was reduced by the
impoundment of Amistad Reservoir and the extirpation of the population from Las Moras
Creek (Smith and Miller 1986; Garrett et al. $992). The species was at one time fairly
abundant {Hubbs and Brown 1956), being the sixth-most abundant maonow 1o the Devils
River cconrring in clear, fast-flowing water with hard substrate (Harrell 1980a) preferentiaily
occupying the area where spring suns enier the river (Hubbs and Garreit 1990). It has
declined in abundance and is rare throughont the remainder of s range (Midier 1578; Garratt
et ai. 1992},

Chikuabua shiner:

Notropis chifivahua is listed as Threatened by the Texas Parks and Wildlife Depariment,
Watch List by the Texas Organization for Endangered Species, Threatened by Hubbs et al.
{1991; and Threatened by Milter (1972}, This species is typically found in clear, cool water,
often assoctated with nearby springs, over gravel or sandy bottoms {Bury 1980; Burr and
Mayden 1981). Cur findings agree with the generalization of Burr (198() that the species
occurs sporadically in the Big Bend region of the Rio Grande, but is abundant in ributaries
of the Rio Conchos (Table 1). Previous findings from studies in the Big Bend region of the
Ric Grande ranged from total absence of A chifuafiug (Platania 1950; IBWC 19%4) to a
relative abundance of =i% (Hubbs and Wauer 1973; Hubbs et al. 1977; Bestgen and Platania
1988). Our collections yielded 2 specimens in the Rio Grande at approximately RM 926, 4
specimens in Alamito Creek and 97 in Terlingua Creek. No specimens were taken
downstream of Terlingua Creek (Tablei}.

Ric Grande shiner:

Notropis femezars is listed as Watch List by the Texas Organizanon for Endangered
Species, Threatened by Hubbs et al. {1991} and Special Concern by Williams et al. (1989).
The historic range included ihe Rio Grande, Pecos, Conchos, San Fuan and Salade drainages
(Gilbert 13806). Although Trevino-Robinscn (1959) found them well distsibuted throughout
the Rio Grande, almost fo the mouth, and Hubbs (1940) acted they were “characteristic of
ihe Rio Grande and its tributaries in New Mexico, Texas andg northeastern Mexico”, their
range been dramatically reduced and their distribution is spotty (Edwards and Contreras-
Balderas 1991; Hubbs et al. 1991). None were obtained in the lower Rio Grande by Edwards



and Contreras-Balderas (1991) or by Ruiz-Campos and Conireras-Balderas {1987) in the Rio
Alamo. They have not bees found 1n the New Mexico portion of ihe Rio Grande since 1949
{Platania 1991). It still oceurs in the Pecos River in New Mexico, but its range has been
reduced (Sublette et al. 1990). In 1964, Dietz obtained N, jemezanusat 3 of 9 seining stations
in the Ric Grande adjacent to Maverick and Webb counties with relative abundances of 1, 2,
5,29 and 59% (Dietz 1963). In 1954, Hubbs obtained specimens in the Rio Conchos {(Hubbs
et al. 1977), 18 km from the confluence (14%) and near Sanderson Canvon, Terrell County,
(7%). In the 1977 survey Hubbs et al. (1977} oblained no 5\ jemezanus in 4 collections
beiween the Rio Conchos confluence and Big Bend. In the seoment from Maravilias
Canyon, Brewster County, 1o Lozier Canyon, Terrell County, they obtained them at all 13
sites (1% - 229%). Bestgen and Plantania (1988) found them {1%) at only on site, in the Rio
Grande near Redford. Ia the IBWC {1994) study, specimens were obtained at Santa Elena
Canyon (1%), near Langiry (19), in the vicinity of Eagle Pass (8%) and at Laredo (<1%).
Nong were collected at two sites near the confluence with the Rio Conchos, at two sites in the
vicinity of Del Rio or at seven locations between Laredo and Brownsville. Platania (1990)
collected N, jemezanus at 5 of 6 sites (<1% - 25%) between Big Bend and Amistad Reservoir,
but at only 2 of 25 sites {<1 %) between Amistad and Faleon reservoirs. Our surveys also
indicate a sparse distsibution in the Rio Grande and Rio Conchoes. They were abundant in the
Rio Conchos only at Valle de Zaragosa (Table 1} They were also found 10 be abundant in
Independence Creek, a tributary of the Pecos River, but not in the Pecos River (Table 2).
This species is part of the Rio Grande-Rio Conchos faunal assemblage occupying the
mainstream and not dependent on tributaries (Hubbs et at. 1977). They are typically in large
open fvers over a sand and gravel substrate {Giiberi 1980).

headwater catfish:

Ictaturus fupus is listed as Watch List by the Texas Organization for Endangered
Species, Special Concern by Hubbs et ad. (1991) and Speciat Concern by Williams et al,
{1989). Gilbert and Burgess (1980) stated that this was “among least knowe and studied of
Morth American freshwater fishes”. Historic range iacloded the Pecos and Rio Grande
basins of Texas and New Mexice, the upper Nueces, Guadalupe and Colorado basins, but has
been extirpated from all but portions of the Pecos and Rio Grande basins (Kelsch and
Hendricks 1990). It reportedly occurs in Mexico in the Rio San Fernando, Rio Soto |a
Maring ang the endorheic Cuatro Cienegas basin (Miiler 1977; Kelsch and Hendricks 19903,
Decrease in range was likely due to habitat degradation {Kelsch and Hendricks 1990).

Harrell (1978} reported them {<19%) in the Devils River. Hubbs et al. (1%77) encountered no
I fzpus at any of the 33 sampling stations on the Rio Grande. Platania got 23 (5%) at Hinds
Spring on upper San Felipe Creek, but none at his other 40 sampling stations. The IBWC
study obtained 2 specimens {<1%) at oply one tocation, Rio Escondido, Coahusla. In our
study we found therm in the upper three segments of the Rio Grande, but in low abundance
{Table 1). Specimens were also obtained from Independence Creek, Sycamore Creek, Pinto
Creek and Las Moras Creek (Tablel; Gasrett et al. 1992). Only in Las Moras Creek was iheir
relative abundance over 1%. In Mexico, specimens were obtained from the Rio San Pedro
and ¢he Rio Conchos at Cuchillo Parado, Julimes and Zaragosa (Table 1).

Chihuahuoa catfish;



fetafurus sp. is listed as Special Concern by Hubbs et al. (1991}, Very litile is known
of this undescribed species and none were obtained in our collections. It historically
occurred in the Rio Grande basin of New Mexico and Texas, the Rio Conchos basin,
Chihuahua and the Rio San Fernando, Tamaulipas. One specimen was cbtained by C
Hubbs, R.J. Edwards and G.P. Garrett iz Big Azuja Canyon, Davis Mountains dusing a May,
1980 collecting tip. Identification was confirmed by R.R. Miller (Univ. of Michigan), who
is prepanag a manuscript describing the species.

Conchos pupfish:

Cypriniodon exgmius is listed as Threatened by the Texas Farks and Wildlife Depariment,
Threatened by the Texas Crganization for Endangered Species, Threatened by Hubbs et al.
{1991) and Threatened by Williams et al. (1989). The widely distributed range for this
species is the upper Rio Conchos, Rio Sauz, Alamito Creek, Terlingua Creek, Tornillo Creek
and a disjunct, morphelogically distinct population in the Devits River (Milier 1976; Mitler
1981; Hubbs and Echelle 1973; Miackley 1980; Hubbs et al. 1991). The population at Delan
Creek was extirpated in 1958 and reestablished in 1979 by moving 200 individuals from the
Devils River te Dolar Creek {Garrett 1980; Hubbs and Garrett 1990) where the popuiation
now thrives (Garreté e al. 1992). Texas Parks and Wildlife Depariment aow owns Dolan
Springs and maintains it as a natural area. Detrimental environmental impacts, reduced water
quantity and loss of habitat threaten this species in the U.S. and Mexico (Contreras-Balderas
1977; Williams et al. 1985). Our collections revealed the pupfish were <1% of the fauna in
Alamito Cseek and were not present in Terlingua Creek (Table 1). These fish are abundant in
the Rio Chuviscar (13% - 469%) and present in tow numbers in headwaters sfreams of the Rio
Conchos. Hubbs et al. {1977) also found them in low numbers in the somewhat ephemeral
Alamito Creek (2%} and coliected one specimen in the Rio Grande downstream of the mouth
of Alamito Creek. Bestgen ard Platania (1988) reported one specamen (<1%) from Alamito
Creek. Platania {1990} and IBWC (1994) reported no specimens of C. eximius at any location.

blotched gambusia:

Gambusia senifis i listed as Endangered by the Texas Parks and Wildlife Depariment,
Endangered by the Texas Organization for Endangered Species, Extirpated by Hubbs et al.
{1991), Special Concern by Wilhiams et al. (1989) and Threatened by Miiler {1972). The
historic range includes the Rio Conchos basin and the Pevils River (Hubbs 1958; Guiltory
1980). Aithough Hubbs and Springer (1957) reported their range as Rio Conchos
downstream as far as Julimes, our collections at Julimes contained no G. senifis, but an
abundant population was evident further downstream at Rio Chuoviscar {Table 1).
Additiopally, they aimost completely dominate the fish community s ihe headwaters of the
Rio Chuviscar in the mountains northwest of Ciudad Chihwahua. In general, we found them
to be abundant and widely distributed in Mexico. The Texas population was isolated by
Amistad Reservoir (Hubbs and Echelle 1973) and ultimately eliminated {Hubbs et al. 1991).
The Rio Grande Fishes Recovery Team has recommended reestablishment of the Texas
population in Devils River State Natural Area from stocks in the Rio Chuviscar.

Rio Grande darier:
Etheostoma grafiamiis listed as Threatened by the Texas Parks and Wildlife



Department, Watch List by the Texas Orgamzaton for Endangered Species, Threatened by
Hubbs et al. {1991), Special Concern by Williams et al. (1989} and Threatened by Miller
(1972). Tt is found in the lower Pecos River, the Rio Grande between the Pecos confluence
and Sycamore Creek, Devils River, Dolan Creek, San Felipe Creek, Howard Springs in
Texas and Rio Sabinas, Coalnila, Rio Salado and Rio San Juan, Nuevo Leon (Strawn 1964,
Harrell 1980b). Mach of their habitat was inundated by Amistad Reservoir {Hubbs and
Echelle 1973}, Harsell found them in the Devils River at 1% relative abundance. The
IBWC study found them at only 6 locaticns with relative abundance ranging from 1% to 8%.
Platania (1990) reported one specimen from the Rio Grande in Webb County, a substantial
range extension for the species. He also obtained specimens from San Felipe Creek (29) and
in the Rio Grande 10 km downstream of Amistad Reservoir (73%). Our collections atso
showed a stable population with a limited range (Table 1 and 2).

SUMMARY

Desert ecosystems are fragile and slow to recover. Somie changes may not be
recoverable. Deep trenching of streams by erosion from overgrazing and deforestation
{Ohmart and Anderson 1982), introductions of exotic species and extinction of native species
may cause irreversible damage to these ecosystems. While perturbations such as poliution,
reduced groundwater and dam construction are theoretically fixable, recovery o a pristine
state is nnlikely.

These changes have been gradual and long-term, taking place since the mid- W800s
{Miiler 1961}, but their effects have beer compounded over time and are now becoming
dramatic. In the early part of the 20° century it was already apparent that water was
becoming a major problem ir Chibuahua as extensive irrigation projects wete inifiated
(Tamayo and West i964}. Brand (1937) noted “The increasing use of spring and river water
for irrigation on the haciendas and colonias of the region has coniributed markedly ¢o the
lessened flow of the rivers in their tower courses”. Clark Hubbs observed that the Rio Sauz
went entirely dry in 1947 and no sucface waters were available in the river valley (Miller
19614}, Acleast 30 springs have gone dry in Chikuahua and Ceahuida and niver discharges of
the Rio Nazas, Bolson Mayrin, Rio Aguanaval, Bolson Viesca, Rio de Nadadores, Rio
Saliillo, Rio Salinas, Rio del Carmen and the middle Rio Grande are reduced {Contreras-
Balderas and Lozano-Vilano 1994). In Mexico, as in the ULS,, irigation, poliution and
introductions of €xotic species have taken their toll on and ecosystems (Contreras-Balderas
1969)

Under these conditions droughts are even mose devastating. Droughts not only
reduce rainfall, but also cavse an increase in groundwater pumping for agricultural and
municipal use. Such extreme conditions put stress on fish community equilibrium with more
tolerant species gaining a competitive and numerical advantage. Tributary creeks tend to be
impacted more severely, yet are critical to the breeding and rearing of young of many of the
indigenous species. In the Rio Grande this is particularly true of Campostoma omatuom and
Notropis chifbuahua (Hubbs and Waver 1973).

The Rie Grande and its associated streams bardly resembie the original water course
lined with a gallery forest of cottonwoods and willows. Exploitation of limited resouices,
particularly groundwater pumping, has degraded that envirenment, caused extispation and



extinction of species and vltimately, loss of habitat and ecosystems (Smith and Miller 1985).
The few relatively natural faunas and fairly intact ecosystems need careful management if
they are to be preserved. -



LITERATURE CITED

Bestgen, K.R. and S.P. Platania. 1988. The ichthyofauna and agnatic habitats of the Rio
Grande from the New Mexico-Texas border to Big Bend National Park. Report to the
11.S. Fish and Wildlife Service, Office of Endangered Species, Albuguerque, New
Mexico. 55 pp.

Brand, D.D. 1937. The natural landscape of northwestern Chihouahua. Usiversity of New
Mexico Bulletin Geological Series. 5{2):1-74.

Burs, B.M. 1976. A review of the Mexican stoneroller, Campostoma arnatum Girard (Pisces:
Cyprinigae). Transactions of the Sar Diego Society of Natural Histery 18(7):127-144.

Burr, B.M. 1980. Campostoma ornatum Girard, Mexican sioneroller. pg. 146 in Atlas of North
American Freshwater Fishes (D.8. Lee et al,, eds.}. North Carolina State Mus. Nat.
Hist. Raleigh.

Burs, B.M. and RL. Mayden. 1981. Systematics, distnbution and life history notes on
Notropis chifiafun (Pisces: Cyprimidae). Copeia 1981:255-265.

Contreras-Balderas, S. 1962. Perspectivas de la ictiofauna en ias zonas aridas del Norte de
Mexico. Mem. Pomer Simp. Internacional ge Aumento de Produccion en Zoras
Aridas. ICASALS, Texas Tech. Publ. 3:263.304,

Contreras-Balderas, S. 1977, Speciation aspects and man-made community composition
changes in Chihuahuean Desert fishes. Transactiops of the Symposium on the
Biologicat Resources of the Chihuaboan Desert Region, United States and
Mexico:405-432.

Contreras-Balderas, 8. and M L. Lozano-Vilano. 1994, Water, endangered fishes, and
development perspectives in arid lands of Mexico. Conservation Biology 8:379-387.

Dietz, E.M.C. 1965, Fisheries investigations and surveys of the waters of Regior 3-A.
Federal Aid Project F-9-R-12, Job No. B-22,

Edwards, R.I. aind §. Contreras-Balderas. 1991. Historical changes in the ichihyofauna of the
tower Rio Grande (Rio Bravo.del Norte), Texas and Mexico. Sonthwestern Naturalist
36:201-212.

CGiarrett, G.P. 1980. Update on some of the protecied and endangered fishes of Texas.
Proceedings of the Desert Fishes Council 11:34-36.

Garsett, G.P., R.J. Edwards and A.H. Price. 1992, Distribation and status of the Devils River
minnow, Dionda digbeli Southwestern Naturalist 37:259-267.

Gilber, C.R. 1980. Matmpf.s jemezanus (Cope), Rio Grande shiner. pg. 279 in Atlas of North
American Freshwater Fishes {D.S. Lee et al., eds.). North Carolina State Mus. WNat.
Hist. Raleigh.

Gitbert, C.R. and G.H. Burgess. 1980, fetafurus (wpus (Girard), Headwater caifish. pg. 440 in
Atlas of North Americar Freshwater Fishes (D.5. Lee et al., eds.). Monh Carolina
State Mus. Nat. Hist. Raleigh.

Guiltory, V. 1980. Gambusia senifis Girard, Blotched gambusia. pg. 546 in Atlas of North
American Freshwater Fishes (D.5. Lee et al., eds.). Nosth Carolina State Mus. Nat.
Hist. Raleigh.

Harreil, HL. 1978. Response of the Devil's River (Texas) fish community ¢ flooding.



Copeia, 1:60-68,

Harrell, H.L. 1980. Disnda diafofi Hubbs and Brown, Devils River minnow. pg. 153, in Atlas
of North American Freshwater Fishes (.S, Lee et al., eds.). North Carolina State
Mus. Nat. Hist. Raleigh.

Hareell, HL. 1980. Etheostoma grafami (Girard}, Rio Grande darter. pg. 652, in Atlas of North
American Freshwater Fishes (D.5. Lee ei ai | eds.). North Carolina State Mus, Nai.
Hist. Raieigh.

Howells, R.G, and G.P. Garrett. 1993, Freshwater mussel surveys of Rio Grande tribuiaries
in Chihuahua, Mexico. Triannuat Unionid Report 8:10.

Hubbs, C.L. 1944}, Fishes from the Big Bend region of Texas. Transactions of the Texas
Academy of Science 23:3-]2.

Hubbs, C.L. and R.R. Miller. 1978. Nptropis panarcys, n. sp., and N proserpinus, cyprinid fishes
of subgenus Cyprinella, each inbabiting a discrete section of the Rio Grande complex.
Copeia 1978:582-502

Hubbs, C. 1957, Distributional patterns of Texas fresh-water fishes. Southwestern Naturalist
2:89-104. '

Hubbs, C. 1938, Gambusia senifis from the Devil’s River, Texas, an addition to the fish fauna
of the United States. Copeia 1958:239.

Hubbs, C. 1990. Declining fishes of the Chihuahuan Desert. pp. 89-96 in Third Symposium
on resources of the Chihuahuean Desert Region, United States and Mexico.
Chihwahuan Desert Res. Inst., Alpine, Tex., 191 pp.

Hubbs, C. and W.H. Brown. 1936. Dianda diaboli (Cyprinidae), a new minnow from Texas.
Southwestern Naturalist 1:69-77.

Hubbs, C. and A A. Echelle. 1973, Endangered non-game fishes ia the Upper Ric Grande
Basin. pp. 147-167, In: Endangered Vericbrates in the Southwest, William C. Huey
(ed.) New Mexico Garme and Fish.

Hubbs, C., R.E. Edwards and G.P. Garreti. 1591, An annotated checklist of the freshwater
fishes of Texas, with keys to identification of species. Texas Joumal of Science,
Suppl., 43:1-56.

Hubbs, C. and G.P. Gareett. 1590, Reestablishiment of Cyprinodor eximius {Cyprinodoniidac)
and staius of Dionda diapoli (Cyprinidag) in the vicinity of Dolan Creek, Val Verde
Co., Texas. Southwestern Naturalist 35:446-478.

Habbs, C., B.R. Miller, R.). Edwards, K.W. Thompson, E. Marsh, G.F. Garreit, G.1.. Powell,
D.1. Morris, and R.W. Zere. 1977, Fishes inhabiting the Rio Grande between New
Mexico and the Pecos confluence. pp. 91-97, inlmponance, Preservation and
Management of Riparnan Habitat: A symposium, R. Roy Johnson and Dale A. Jones
{eds.) USDA Forest Service, General Tech. Report, RM-43.

Hubbs, C. and V. Springer. 1957. A sevisicn of the Gambusiz nobifis species group, with
descriptions of three new species, and noies on their evoiution. Texas Joumal of
Science 9:279-327.

Hubbs, C. and R. Wauer. 1973. Seasonal changes in the fish fauna of Tormllo Creek,
Brewster County, Texas. Southwestern Naturalist 17:375-379.

[BWC {International Boundary and Water Commission}. 1994. Binational study regarding
the presence of toxic substances in the Kic Grande/Rio Brave and us tributaries along
the boundary portion between the United States ard Mexico. Final Report, September



1994, 250 pp.

Kelsch, $.W.and F.S. Hendricks. 1990. Distribution of the headwater catfish Fetafurus fupus
{Osteichihyes: Fctaluridag). Southwestern Naturalist 35:292-297.

Matthews, W.J. 1980. Notropis proserpinus (Girard), Proserpine shiner. pg. 299, in Ailas of
North American Freshwater Fishes (D.5. Lee e al., eds.). North Carclina State Mus,
Nat. Hist. Raleigh.

Miller, R.K. §961. Man and the changing fish fauna of the American Southwest. Papers of
the Michigan Academy of Science, Arts, and Letters 46:365-404.

Miiler, R.R. 1972, Threatened freshwater fishes of the United Staies. Transactions of the
American Fisheries Society 101:239-252,

Milter, R.R. 1976. Four new pupfishes of the genus Cyprinodon from Mexico, with a key to
the C. expmins complex. Bulletin Southern California Academy of Sciences 75:68-75.

Miller, R.R. 1977. Composition and derivation of the native fish fauna of the Chibuahuan
Desert region. Transactions of the Symposium on the Biological Resources of the
Chihuahuan Desert Region, United States and Mexico:363-382.

Miller, R.R. 1981. Coevclution of deseris and pupfishes (Genus Cyprinodon} in the American
Southwest. pp. 39-94 ix Fishes in North American Deserts ¢R.J. Naiman and D.L.
Soltz, eds.) John Witey & Sons, New York,

Miller, R.R., 1.D. Williams and LE. Williams. 1989, Extinctions of North American fishes
during the past century. Fisheries 14;22-39.

Minckley, W.L. 1980, Cyprinodon eximius Girard, Conchos pupfish. pg. 496 in Atlas of North
American Freshwater Fishes (D.S. Lee et at., eds.). Norih Carolina State Mus. Nai.
Hist. Raleigh.

Ohmart, R.D. and B.W. Anderson. 1982, North American desert nipanan ecosystems. pp.
433-466 in G.L. Bender, ed. Reference Handbook on ¢he Deserts of North Amernica.
Greenwood Press, Westport, Coni.

Platania, S.P. 1990. The ichthyofauna of the Rio Grande drainage, Texas and Mexico, from
Boguillas fo San Ygnacio. unpubl. report to US.F.W.S. |

Platania, 5.P. 1991. Fishes of the Rio Chama and upper Rio Grande, New Mexico, with
preliminary comments on their lengitudinal distribution. Southwestern Naturalist
36:186-193.

Propst, D.L., G.L. Burton and B.H. Pridgeon. 1987. Fishes of the Rio Grande between
Elephant Butte 2nd Caballo reservoirs, New Mexico. Southwestern Naturalist 32:408-
411.

Ruiz-Campos, G., and 8. Conireras-Balderas. 1987, Ichthyofauna of the Rio Alamo, Rio
Grande sub-basin, Mexico. Proceedings of the Desert Fishes Council 16:14-33.

Smith, M.L. and R.R. Milter. 1985. Conservation of desert spring habitats and their endemic
fauna in northesn Chihueahua, Mexico. Proceedings of the Desert Fishes Council
13:54-63.

Simith, M.L. and R.R. Miller. 1986. The evoiuticn of the Ric Grande Basin as inferred from
its fish fauna. pp. 457-486, f» The Zoogeography of North American Freshwater
Fishes, (Hocutt and Wiley, eds.). Wiley-interscience Pablication.

Strawn, K. 1961. A comparison of meristic means and variances of wild and laboratory-
raised samples of the fishes, Etieostoma grahami and ‘E. lepidum (Percidae). Texas



Joumal of Scienee 13:127-15%.

Subletie, LE. et ai. 1990. The Fishes of New Mexico. Univ. of New Mexico Press, 393 pp.

Tamayo, J.L. and R.C. West. 1964. The hydrography of Middle America. pp. 84-121, in
Handbook of Middie American Indians, Vol [. Natural envirenment and early ciltures
(R. Wanchope and R. C. West, eds.}. Univ. Texas Press, Ausan, 1:1-570.

TNRCC (Texas Natural Resource Conservation Commission). 1994, Regional Assessment of
Water Quality in the Rio Grande Basin. 377 pp.

Trevino-Robinson, D, 1959. The ichthyofaura of the Ric Grande, Texas and Mexico. Copeia
1959:253-256.

Williams, LE., D.B. Bowman, LE. Brooks, A A, Echelle, R.]. Edwards, D.A. Hendrickson
and J.]. Landye. i985. Endangered aquanic ecosystems in North American deserts
with a list of vanishing fishes of ihe region. Journal Arizona-Nevada Academy of
Science 20:1-61. :

Williams, J.E., L.E. Johasan, D.A. Hendrickson, 8. Contreras-Balderas, J.D. Witliams, M.
Navarso-Mendoza, D.E. McAllister and LLE. Deacon. 1939. Fishes of North America
endangered, threatened, or of special concern: 1989. Fisheries 14(6%:2-20.



Table 1. Relative abundance of fishes collected in the Rio Grande and Rio Conchos basins.

A = Rio Grande, 1993, from near the confluence with Alamite Creck o near Lajitas
B = Alamito and Terlingua creeks, 1993

C  =Rio Grande, 1992, from San Francisco Canyon to Dryden takeout

D =Rio Grande, 1993, vicinity of El Indio, approximately RM 4R0-46(

E = Rio Grande, 1994, Falcon Dam to approximately 30 km downstream

F = Rio Conches, 1994, Cuchilto Parado, approximately 30 km from its confluerce
with the Rio Grande

G = 1994 Rio Chuviscar near San Diego de Alcala

H = 1995 Rio Chuviscar near San Diego de Alcala

I = Springs at San Diego de Alcald, i994

J = Headwaters of the Rio Chuviscar, 1995

K = Rio Conchos, 1994, downstream of Julimes

L = Springs ai Ojo Talamantes, 1994

M = Rio Conchos, 1994, at Valle de Zaragosa

N = Rio San Padro, 1994

O = Rio Santa Isabella, 1994, near Riva Palacio

P = Rio Santa lasbella, 1994, 20 km downstream of Riva Palacio
Q = Springs at Ojo del Rey, 1954



Table 1

$pecies A B C D E F G H I
Loposieus oculales - - 033 -
Lepiscstens ompcis - - 016 0,22 . - .
Drorpzamma sepedianum - - 0.47 Q.44 - - - .
Drorguama pelenenze - - - 0.7 i.74 . - -
Carrgueedtenad eemalum 105 1280 - - 2,39 - D75
kol il - . - = - - - . -
Cyprineils hutrene §7.00 2342 13.48 55.42 350 61.90 3.24 15,20 3.53
Cyprinelin wemmesta - - - 022 - B - - .
Cyprinus mrpia . - - 0.50 0,50 . . -
Diocsdn i ; - - - 3,38 - 8,35
Gila pulchr - - - - - - - - -
Mucrhpbogris arvtivalis 060 - B 7.64 0.56 - - - -
Mistropia beaylon: 2.00 283 TA7 - - 0.20 - - -
Wotmpis chihuahua Q.02 .02 - - 202 2127 4 .80 611
Hotropes jemeranos 030 - 639 - - - - -
Hotropes stremines 0.20 - - - - - - -
Pimephaler peomelas .20 0.05 - - - 454 - 0.ED -
Pimepbulc: visitay - - - G664 4.23 - - - .
Rhinichthys eatariclac 0.40 - 3349 - - - - - -
Liarpie-ies crrpin - - A4 0.28 10.69 - - -
Caleterus rooshas - - - - - - - -
Cyelrptus ebngriun - - - 0.068 - - - -
Cetinbes bubafus i.70 - 1.440 0.06 - - - -
Moxomtoma sittrinem 0.6z - - 1.0 - 1.3 - - -
Ashanx mecana: G0 0.20 0.47 8.25 262 1.3 014 180 .28
Afttunn melax - - - - - - - -
ciaharus farcaluz Q.20 - 8.26 - 091 - - -
totahurus hupus ER 1) 0.93 0.25 - GG - -
leztaharuy punctatus 004 - 01& - 0.44 00 - - -
Pylodiotzt alivaris o0 - 218 011 081 - - -
Cypringdon eximius - G.o94 - - 4521 13.060 -
Cypeinodon p.d v : - - - 2474
Cyprizodan sp.2 - - - - - - -
Cyprinadon variegan: - - - . 039 - - -
Fundhu praniis - - - 1.66 L - - - -
Funeohus zebeinus - 25,55 - - - 0.20 - - -
Crambusia wifinis 7.0 i0.72 2449 5.1 45904 - - - -
Carbrusiz seniliz - - - - - 2394 G2.20 23499
Gambuusia £p.1 - - - - - - - .11
Gambosis 5.2 - - - - . - - - -
Poccilia teliginna - - - 077 G895 - - - -
Menidia Berylling 0.20 - Gis LR+ KR 6.15 - - -
Wiorone chuysaps - - o3 - - - - - -
Morons 1 xerilis - - - Q.06 - - - - -
Erpomis. purifus - - - 008 2.76 - . . .
Lepmis cyanallus G.01 b6s 935 0.06 0.03 - - 1.60 1.4
Lepomniz gulizus - - - - - - - - .15
Lepaxnia macrochinag .15 - G932 050G 076 - . 818
Lepomis megatos 0.01 - - 006 - 010 - - 1.79
Eponie mnctilophas - - O 06 093 - . - -
Micropecws dolomisu . - 1.08 - . - - -
Micapterus salmades - - 1,27 0.4 1.0 - -
Ethvodoma zustraleiposie - - - - - -
Apbadinetus grunmons 0.3 017 - - -
Cichlasoma cyane guiaturn - 0.08 iz - - - -
Tilapa auges - - - 072 - B A7 Q.47 o BR 080
TOTAL NUMBER 8,954 2012 B4z 1 EG7 € 470 3 710 00 €11



Table 1 {cont.)

Species J K L 1" N 0 P Q

Lepisonioes noulahes - - B - - -

Lpinmdctou cooneary - - - - - - - -
Dhaopxnd sqpodianinm . - . - - - -

Deyoseemia petenense - - - - - - - -
Carmpasioma sratum - - . 0.53 073 14.42 1.44 -
Codoma omsts . - - - .35 208,29 1356 .
Cyprinells hitrensia LER-1t] 335y - 1382 6.6 - 411 2.54
Cyprinzlls venuris - - - - - - - -
Dronehs epiacopa - - i3 012 1818 - 234 -
Chls pubchr - - . - - 6.01 0.99 -
Macrhybepais settivalin - - - - - - - -
Motropiz brutoni 0.50 .31 - 019 - - 0.54 -
Hotropis chvunhus - 0.29 14.40 1648 705 40.99 2326 -
Notropis jemezarus - 1.33 - 13513 - 0.48 - .
Hotropiz siremincu - - - - . - - -
Fimephuley peomelza - 0.19 - 33.39 0,79 2.40 0.58 -
Fisephule vigilax - - - - - - - -
Rhinichitrys calzrciae - - . 0.02 - - . -
Carpiodes carpio - .20 - 0.08 - - - -
Caterstorraey conchos - - - 6.18 G112 - - -
Eyclepuur ¢hangatiy - - - - - - - -
Iotichas bbby - - - 09.02 0.06 - - .
Moxnsioma susirisem . 0.61 - 0.4z 0,12 - - -
AStyRna¥ vt o - - 633 2.73 T R2% - 2142 -
ArmcTonu melas - - - - B 013 0.09 013
[etafunes frsatn - . - 09.03 - - - -
Yelaburws Tapes - 014 - a.14 G.06 - - -
[ciuhines granctatig - g9.10 - - - - 0.05 -
Plodictis dlivaris - on - - - - - -
Cyprinadug eximia - - - 0.35 116 - 0.03 .
Cyprinodon .1 - - - - - - - -
Cyprinedon m2 - - - - - - - 881
Cyprinedon variagatus - - . - . - - -
Fundohur prandis - - . - - - - -
Gmiady ofndy - - - - - - - 8351
Cambusis pemilis 55.39 - - 0.i0 56,96 10,95 17.41 -
Gamhosis g5.1 - - - - - - - -
Capnbosis 7p.2 - - T1.87 - - - - -
Menidia Beryllinia - 224 - - - - - -
Morune chiysaps - - - - - - - -
Mocoas sukatifia - - - - - - - -
Lepamby sucitas - - - - - - -

Lepamis cyunelhis - - - - 0.06 B - -
Lopamis gulana - - - - - - - -
Legromnis muryochinus - 210 0.54 - - - - -
Lopacnis megaloti - 010 007 13.29 - 2.00 1.80 -
Micrptoras delomien . . - - . . - -
Micropterus salmeida - 3 5 66 - - - - -
Fibersioma ustrebelpotiog B - - . - - 240 027
Aploinafiat pruseiome - - . - - - -

Cichlupams cyanaputpivm - - - - - - - -
Tilipia aurea - 5398 - 0.29 2.25 - 0.32 -

TOTAL HUMBER, 249 QRO 1,486 a8 1,645 FL 2z 2,281



Tabhle 2. Relative abundance of fishes collected in iributaries of the Rio Grande.

A = Elm Creek, Maverick County, 1992

B = Independence Creek, Terretl Connty, 1991
C = Pecos River at Independence Creek, 1991
D = Cienega Creek, Presido County, 1989



Table 2

Species A B C D
Diorneoms copedizemm - - - -
Dioreeoima petenens - * - - -
Campiztama omatsm - - - 15.00
Cyprirella hrirernia 4375 18.43 &82.00 -
Cypeinelly proserpirns - 2476 31498 -
Cyprinells vemsts 25 - - -
Cypricass crpia - - - -
Drionda wrperios - - - -
Driacla, diaFoli - - - -
Dienda episcopa - 2B.98 355 -
Macrhybopsis westivalis - - 0.id -
Hokmpis zmabilis - - - -
Holropis beayton - - o7 -
Motropis chihizatane - - - -
NiAropis jemaranus - - - -
Pirnepiule vigitsx - 049 088 -
Moxpstoma congertum - .19 - -
BPYAARYE s e - LU - -
Ioefur Fupuy - 0.96 . -
Cyprinado eximing . - - -
Cyprincden hybeids - 0.58 G.13 -
Lrcania parva - (.38 .18 -
Citarlartia affinia 22492 - - -
Gambuin peissri - 328 044 -
Gambusia reniliz - - - -
Gambusia tpeciem - 7.68 7.54 -
Minidia beryllina - - 0.0g% -
Lapomiz wuritus - .73 - -
Lopocnis cyanelus 2.08 0,38 018 25.00
Eapoenit macrochiroy 14 .58 Gig - -
Eeparniy megalots 4.17 - - -
Microptanas caleides - 038 - -
Ethecstome praham - 1.34 0.G9 -
Cichlatons eyansrtiatim - 0.18 - -

TOTAL HUMBER
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