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FOREWORD

The mission of the U.S. Geological Survey
(USGS) is to assess the quantity and quality of the
earth resources of the Nation and to provide informa-
tion that will assist resource managers and policymak-
ers at Federal, State, and local levels in making sound
decisions. Assessment of water-quality conditions and
trends is an important part of this overall mission.

One of the greatest challenges faced by water-
resources scientists is acquiring reliable information
that will guide the use and protection of the Nation’s
water resources. That challenge is being addressed by
Federal, State, interstate, and local water-resource
agencies and by many academic institutions. These
organizations are collecting water-quality data for a
host of purposes that include: compliance with permits
and water-supply standards; development of remedia-
tion plans for a specific contamination problem; oper-
ational decisions on industrial, wastewater, or water-
supply facilities; and research on factors that affect
water quality. An additional need for water-quality
information is to provide a basis on which regional
and national-level policy decisions can be based. Wise
decisions must be based on sound information. As a
society we need to know whether certain types of
water-quality problems are isolated or ubiquitous,
whether there are significant differences in conditions
among regions, whether the conditions are changing
over time, and why these conditions change from
place to place and over time. The information can be
used to help determine the efficacy of existing water-
quality policies and to help analysts determine the
need for and likely consequences of new policies.

To address these needs, the Congress appropri-
ated funds in 1986 for the USGS to begin a pilot pro-
gram in seven project areas to develop and refine the
National Water-Quality Assessment (NAWQA) Pro-
gram. In 1991, the USGS began full implementation
of the program. The NAWQA Program builds upon an
existing base of water-quality studies of the USGS, as
well as those of other Federal, State, and local agen-
cies. The objectives of the NAWQA Program are to:

*Describe current water-quality conditions for a

large part of the Nation’s freshwater streams,
rivers, and aquifers.

«Describe how water quality is changing over

time.

«Improve understanding of the primary natural

and human factors that affect water-quality
conditions.
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This information will help support the development
and evaluation of management, regulatory, and moni-
toring decisions by other Federal, State, and local
agencies to protect, use, and enhance water resources.

The goals of the NAWQA Program are being
achieved through ongoing and proposed investigations
of 60 of the Nation’s most important river basins and
aquifer systems, which are referred to as study units.
These study units are distributed throughout the
Nation and cover a diversity of hydrogeologic set-
tings. More than two-thirds of the Nation’s freshwater
use occurs within the 60 study units and more than
two-thirds of the people served by public water-supply
systems live within their boundaries.

National synthesis of data analysis, based on
aggregation of comparable information obtained from
the study units, is a major component of the program.
This effort focuses on selected water-quality topics
using nationally consistent information. Comparative
studies will explain differences and similarities in
observed water-quality conditions among study areas
and will identify changes and trends and their causes.
The first topics addressed by the national synthesis are
pesticides, nutrients, volatile organic compounds, and
aquatic biology. Discussions on these and other water-
quality topics will be published in periodic summaries
of the quality of the Nation’s ground and surface water
as the information becomes available.

This report is an element of the comprehensive
body of information developed as part of the NAWQA
Program. The program depends heavily on the advice,
cooperation, and information from many Federal,
State, interstate, Tribal, and local agencies and the
public. The assistance and suggestions of all are
greatly appreciated.

Robert M. Hirsch
Chief Hydrologist
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WATER-QUALITY ASSESSMENT OF THE RIO GRANDE VALLEY,
COLORADO, NEW MEXICO, AND TEXAS--FISH COMMUNITIES
AT SELECTED SITES, 1993-95

By Lisa F. Carter

ABSTRACT

Fish communities at 10 sites in the Rio Grande Basin were sampled during low-flow
periods between 1993 and 1995 as part of the U.S. Geological Survey National Water-Quality
Assessment Program. The ecology of fish communities is one of several lines of evidence used
to characterize water-quality conditions. This report describes the fish communities at selected
sites in the Rio Grande Basin and relates the structure of these fish communities to the physical
and chemical characteristics of the streams. Twenty-nine species of fish representing 10
families were identified in 25 samples collected during this study. Species richness ranged
from 1 to 13.

Cluster analysis of the 25 samples collected during this study delineated four groups of
sites that were based on the similarity of the fish communities. The first two groups were
individual sites with low species richness. The third group contained the most samples, and
the fourth group consisted of samples from the Rio Grande at Isleta, New Mexico, and the Rio
Grande at El Paso, Texas. The shift in community structure of samples from group 3 to group 4
reflects changes from predominantly coldwater fishes to warmwater fishes.

Four metrics of biotic integrity (percentages of introduced individuals, omnivores,
tolerant individuals, and anomalies) were used in this study to provide a broad overview of
the community structure. The relative percentages of introduced species at the Rio Grande
near Del Norte, Colorado; Saguache Creek near Saguache, Colorado; Rio Grande below Taos
Junction Bridge, near Taos, New Mexico; and Rio Grande at Isleta are indicative of biological
stress on the communities at these sites. The dominance of omnivores in samples from the Rio
Grande below Taos Junction Bridge, near Taos; Rio Chama near Chamita, New Mexico; Rio
Grande at Isleta; and Rio Grande at El Paso is an indication of environmental stress at these
sites. In 1995, tolerant species account for the entire fish community at the Rio Grande at Isleta.
In all samples the occurrence of anomalies was less than 2 percent of the individuals, with the
exception of the sample from the Rio Grande at Isleta. On the basis of the relative percentages
of introduced individuals, omnivores, tolerant individuals, and anomalies, the biotic integrity
at the Rio Grande at Isleta appears to be the most impaired of all sites and shows indications of
potential chemical and physical perturbations.

Fish communities from three reaches at the Santa Fe River above Cochiti Lake, New
Mexico, and the Rio Grande at Isleta were sampled in 1995 to assess small-scale spatial
patterns in the structure of fish communities. The spatial pattern at these sites might be
associated with natural variability of the fish communities or with the presence of habitat
features such as pools.



The total number of individuals and relative abundance in a sample varied at sites sampled
yearly during this study. All sites, with the exception of the Rio Grande near Del Norte, had a
decline in total number of individuals in a sample. The temporal decline in the total number of
individuals at these site might be associated with the natural variability within the fish
communities.

INTRODUCTION

The U.S. Geological Survey (USGS) National Water-Quality Assessment (NAWQA)
Program is a multidisciplinary approach to defining the current status of and trends in the
quality of the Nation’s surface- and ground-water resources (Gilliom and others, 1995). In 1991,
the Rio Grande Valley and 19 other study units were selected for initiation of an intensive study
of water quality throughout the Nation. Physical, chemical, and biological data from stream
reaches influenced by natural and anthropogenic factors allow for an integrated approach to
characterizing surface-water quality within the Rio Grande Valley study unit.

The ecology of fish communities is one of several lines of evidence used to characterize
water-quality conditions. Although natural variability within fish communities may be high
they may still be a useful indicator of ecosystem health (Moyle, 1994). A fish community is a
group of fish species that occupy the same general area and can be defined by its structural and
functional relations. The structure of a fish community is characterized by the types of fish
present; their relative abundances, life stages, and sizes; and their spatial and temporal
distributions (Meador and others, 1993). Changes to physical and chemical characteristics of the
stream can affect the fish community structure. These changes can be detected through repeated
analysis of the total number of fish collected, functional groups, species diversity, and relative
abundance (Wootton, 1990).

Purpose and Scope

This report describes fish communities at selected sites in the Rio Grande Valley study unit
and relates the structure of these fish communities to the physical and chemical characteristics of
the streams. Fish communities were sampled at 10 sites in the study unit from June 1993 through
September 1995 (table 1). The influence of a stream’s physical and chemical characteristics on the
fish community was determined through regression, correlation, and multivariate statistical
analysis, and community structure analysis.

Description of Study Area

The Rio Grande Valley study unit covers approximately 45,900 square miles in Colorado,
New Mexico, and Texas (fig. 1). The Rio Grande crosses several climatological zones as it
traverses about 750 stream miles from its headwaters in the San Juan Mountains in southwestern
Colorado to El Paso, Texas. Climatic differences are extreme from the headwaters of the Rio
Grande (alpine tundra) to the lower boundary of the study unit (Chihuahuan desert).
Climatological characteristics and the environmental setting of the Rio Grande Valley study unit
were described by Ellis and others (1993).

















































































