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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 policy-
makers at Federal, State, and local levels in making
sound decisions. Assessment of water-quality condi-
tions 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 per-
mits and water-supply standards; development of
remediation plans for a specific contamination prob-
lem; operational 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 infor-
mation. As a society we need to know whether certain
types of water-quality problems are isolated or ubiqui-
tous, 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.

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 settings. 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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CONVERSION FACTORS AND ABBREVIATIONS

Multiply By To obtain
cubic foot per second (ft3/s) 0.02832 cubic meter per second
foot (ft) 0.3048 meter
foot per mile (ft/mi) 0.1894 meter per kilometer
feet per second (ft/s) 0.3048 meter per second
mile (mi) 1.609 kilometer
square mile (miz) 2.590 square kilometer
inch (in.) 0.2540 meter

The following abbreviations are used in this report:

IBI
NAWQA
QHEI
USGS

Index of Biological Integrity

National Water-Quality Assessment Program

Qualitative Habitat Evaluation

U.S. Geological Survey
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Fish Community and Habitat Data at
Selected Sites in the White River Basin,

Indiana, 199395

By Nancy T. Baker and Jeffrey W. Frey

Abstract

A fish community study was conducted
at selected sites in the White River Basin,
Indiana, as part of the U.S. Geological Survey’s
National Water-Quality Assessment Program.
Fish were collected and identified at 11 sites
in the White River Basin during June 1993
through September 1995. Fish were collected
along a single sampling reach at each of the
11 sites in 1993 and 1995 to compare spatial
and temporal variation within the basin. Fish
were collected along 3 sampling reaches at
3 of the 11 sites in 1994 to compare variability
between reaches at a site. Seven of the study
sites were on small streams (17- to 318-square-
mile drainages) that could be sampled by
wading, and four of the sites were on large
rivers (2,444- to 11,305-square-mile drainages)
that required sampling by boat. The small
streams were selected to be representative of
relatively homogeneous combinations of land
use, physiography, and geology. The location
of the sampling reach, the aquatic habitat
characteristics, and the hydrologic conditions
during sampling are described for each site.
Aquatic habitat data necessary to calculate
the Ohio Environmental Protection Agency’s
Qualitative Habitat Evaluation Index are pre-
sented. Other mean stream-reach characteristics
such as length, channel width, depth, velocity,
bank height, and canopy angle also are docu-
mented.

Ninety-one species from 18 families of
fish were collected in the 3 years of sampling.
The numbers of fish collected increased every

year in all but two reaches. Low numbers of
fish were collected in 1993 at the four large
river sites. The highest species richness was
documented in three small streams in the
northern part of the basin. The highest family
richness was found near the mouth of the
White River. One species of fish showed an
extension into a new range. The alligator gar
(Lepisosteus spatula), previously undocu-
mented in the basin, was identified at the
White River at Hazleton in 1993.

Fish community data necessary to
calculate the Ohio Environmental Protection
Agency’s Index of Biological Integrity scores
are presented. The number of fish species
present and their abundance at each site are
documented by species, “family” composition
(number of fish identified in each of the
following groups: sport species, minnow
species, sucker species, sunfish species, and
darter species), and feeding guild (carnivores,
piscivores, insectivores, herbivores, and
omnivores).

INTRODUCTION

In 1991, the Indiana District of the U.S. Geo-
logical Survey (USGS) began a study of the White
River Basin as part of the National Water-Quality
Assessment (NAWQA) Program. The long-term
goals of the NAWQA Program are to describe
the status and trends in the quality of a large,
representative part of the Nation’s surface- and
ground-water resources and to provide a sound,
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scientific understanding of the primary natural
and human factors affecting the quality of these
resources (Hirsch and others, 1988). The White
River Basin in Indiana was among the first 20
study units to be investigated as part of this
program. One aspect of the study is to collect
information about biological communities in
streams that helps define the relations among
the physical, chemical, and biological character-
istics of streams (Gurtz, 1994).

Fish are particularly sensitive indicators of
water-quality conditions (Smith, 1971; Fausch
and others, 1990). The study of fish community
structure is an essential component of the NAWQA
Program.

A fish community is a group of fishes be-
longing to a number of different species that live
in the same area and interact with each other. The
structure of a fish community is determined in part
by the species present, their abundance, and their
distribution within the watershed. Changes in
fish community structure can be detected through
changes in the functional groups, species diversity,
and relative abundance (Wootton, 1990).

This report documents fish community data
(fish species present and their abundance) collected
at 11 sampling sites within the White River Basin
from June 1993 through September 1995. Species
richness, family composition, feeding guild, and
spawning patterns also are documented. A descrip-
tion also is included of the location of the sampling
reach, the aquatic habitat, and the hydrologic con-
ditions during sampling at the 11 sampling sites
where fish community data were collected.

Description of the White River Basin

The White River Basin is part of the Missis-
sippi River system and drains about 11,350 mi® of
central and southern Indiana (fig. 1). The White
River Basin has two subbasins of nearly equal size.
The eastern part of the basin is drained by the East
Fork White River, and the western part of the basin
is drained by the main stem of the White River.
The two forks of the river converge near Peters-
burg, 46 mi upstream from the confluence of the

White River with the Wabash River in south-
western Indiana. Mean annual streamflow for the
White River at Petersburg for 1968 through 1995
was 13,200 ft3/s (Stewart and others, 1996).
Streamflow in the basin is typically highest in
April and May and lowest in late summer and fall.
Mean annual precipitation for 1961 through 1990
ranged from 39 in. in the northeastern part of the
basin to 45 in. in the southwestern part of the basin
and usually is distributed evenly throughout the
year (National Oceanic and Atmospheric Adminis-
tration, 1994).

The White River Basin study used geologic,
geomorphologic, and hydrologic factors to delin-
eate the basin into six hydrogeomorphic regions
(fig. 2) (Carter and others, 1995). The till plain,
located in the northern half of the basin, and the
glacial lowland, located in the southwestern part
of the basin, are defined primarily by glacial depos-
its and have a flat to gently rolling landscape.
Bedrock geology is the major factor influencing
the bedrock uplands and bedrock karst plain,
located in the south-central part of the basin, and
the bedrock lowland and plain, located in the
southeastern part of the basin. A relatively high
relief, hill and valley landscape characterizes the
bedrock uplands. The bedrock karst plain is an area
of low relief with numerous sinkholes, solution
features, and discontinuous surface streams with
subterranean drainage (Carter and others, 1995).
The bedrock lowland and plain 1s characterized
by steep-sided valleys in the eastern half and a
broad and gently undulating landscape in the west-
ern half. The fluvial deposits comprise outwash
(rock and sand deposited by glacial meltwater) and
alluvium (recent materials associated with stream
systems) and are found along streams and rivers
throughout the basin (Carter and others, 1995).
Peak flows generally are higher in streams origi-
nating in the bedrock than in those originating in
glacial deposits because the storage capacity of
the glacial material tends to moderate maximum
and minimum flows (Carter and others, 1995).
During drought, streams originating in the bed-
rock typically go dry, whereas streams originating
in glaciated deposits tend to have a sustained
base flow.
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