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Inventory of Biological Investigations Related 
To Stream Water Quality in the South Platte River 
Basin, Colorado, Nebraska, and Wyoming, 1891-1994

ByCathy M. Tate anc/Jorge R. Ortiz-Zayas

Abstract

An inventory of the biological investiga­ 
tions conducted in the South Platte River Basin 
from 1891 to 1994 was done as a part of the 
U.S. Geological Survey's National Water-Quality 
Assessment (NAWQA) program in the South 
Platte River Basin. To aid in the sampling design 
of the biological component of the South Platte 
NAWQA, sources of water-related studies were 
compiled from computerized literature searches of 
biological data bases and by contacting other 
Federal, State, and local agencies. Biological 
investigations were categorized by their location 
in either of two major physiographic provinces  
the Southern Rocky Mountains or the Great 
Plains, or in the transition zone between the moun­ 
tains and the plains. From this collection of 
102 references, five general categories of biologi­ 
cal investigations were identified: algae, inverte­ 
brates, fish, habitat characterization, and chemi­ 
cals in organism tissue. The most abundant 
literature was on studies of invertebrate and fish 
communities. Invertebrate studies primarily were 
conducted in the mountain region. There was lim­ 
ited information on algae, invertebrates in the 
plains region, flood-plain vegetation in the moun­ 
tains and transition zone, and chemicals in organ­ 
ism tissue.

INTRODUCTION

In 1991, the U.S. Geological Survey imple­ 
mented the National Water-Quality Assessment 
(NAWQA) program. The NAWQA program is 
designed to describe the status of, and trends in, the 
Nation's surface- and ground-water resources and to 
provide an understanding of the natural and human fac­ 
tors that affect the quality of these resources (Hirsch 
and others, 1988; Leahy and others, 1990). The 
NAWQA program is an integrated approach using 
physical, chemical, and biological measurements to

assess water quality. The biological component 
includes information on: (1) Trace-element and 
organic contaminants in bed material and aquatic biota; 
(2) biological communities (algal, invertebrate, and 
fish); and (3) stream habitat characterization (Gurtz, 
1994).

A major design feature of the NAWQA program 
is the integration of water-quality information at 
different areal scales. The principal building blocks 
of the program are the study-unit investigations on 
which the national-level assessments are based. In 
1991, the South Platte River Basin was among the first 
20 NAWQA study units selected for investigation.

The first step to the implementation of the bio­ 
logical component of the South Platte NAWQA pro­ 
gram was to examine existing biological information. 
Examination of existing data provides a historical per­ 
spective to biological information about the basin, the 
strengths and deficiencies of available information, and 
the implications for water-quality issues.

Purpose and Scope

This report establishes an inventory of the bio­ 
logical information for the South Platte River Basin 
from 1891 to 1994. The report also (1) identifies the 
sources of biological information for the South Platte 
River Basin, (2) categorizes this information in relation 
to the biological components of the NAWQA program, 
and (3) determines the information gaps in the basin. 
Biological information from 102 references from 1891 
to 1994 were identified and divided into five assess­ 
ment categories related to the biological components 
of the NAWQA program: (1) Algae, (2) invertebrates, 
(3) fish, (4) habitat characterization, and (5) chemicals 
in organism tissue. The category of habitat character­ 
ization included studies of flood-plain vegetation and 
geomorphology. Many of the references in this report 
are a subset of references compiled from a computer­ 
ized bibliographic search of 11 data bases using the 
DIALOG Information Retrieval Service through 
1991, as described in detail in Dennehy and
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Ortiz-Zayas (1993). In addition, other agencies, such 
as the Colorado Division of Wildlife, Colorado Water 
Resources Research Institute, U.S. Environmental Pro­ 
tection Agency, U.S. Fish and Wildlife Service, 
National Park Service, Bureau of Reclamation, Great 
Plains Library, and universities were contacted to 
amend and update the reference list. Individual scien­ 
tists conducting biological studies in the South Platte 
River Basin also were contacted to update the reference 
list through 1994. Experts in the different categories of 
biology (algae, invertebrates, fish, habitat characteriza­ 
tion, and chemicals in organism tissue) reviewed this 
bibliography to determine if there were obvious omis­ 
sions. References include published and unpublished 
reports and books, master's theses and doctoral disser­ 
tations, conference proceedings, and journal articles. 
Omitted are publications in press, book reviews, and 
abstracts.

INVENTORY OF BIOLOGICAL 
INVESTIGATIONS

Biological investigations that relate to water 
quality in the South Platte River Basin were grouped 
into five categories corresponding to the biological 
components of the NAWQA program: algae, inverte­ 
brates, fish, habitat characterization, and chemicals in 
organism tissue (table 1). Biological investigations 
also were categorized according to their site location in 
the two physiographic provinces or in the transition 
zone between the mountains and plains because dis­ 
tinct biological communities are associated with the 
mountain and the plains streams (Dennehy and others, 
1993). A general overview of the major biological 
communities associated with the mountain and plain 
streams in the South Platte River Basin is reported in 
Dennehy and others (1993, table 8, p. 676).

Description of Study Area

The South Platte River Basin drains about a 
24,300-square-mile area and includes parts of three 
States Colorado, Nebraska, and Wyoming (fig. 1). 
There are two major physiographic provinces (Lobeck, 
1922), the Southern Rocky Mountains and the Great 
Plains. The primary river in the basin, the South Platte 
River, originates in the mountains of central Colorado 
and flows about 450 mi northeast across the Great 
Plains to its confluence with the North Platte River 
in Nebraska. From the mountains to the plains, the 
South Platte River and its tributaries cross a transitional 
zone along the foothills. Streams are characterized as 
cold-water streams in the mountains and as warm- 
water streams in the plains. A detailed description of 
the basin environmental setting is reported in Dennehy 
and others (1993).

Acknowledgments

The authors wish to thank April Kobayashi 
and Joyce Dickey, U.S. Geological Survey, for their 
efforts in conducting a bibliographic search of data 
bases and retrieval of references. Additionally, we 
thank John W. Martin and Richard Sojda of the 
U.S. Fish and Wildlife Service for their assistance 
in providing additional references missed by the com­ 
puterized search. We thank Kenneth Bazata, 
Kevin Bestgen, Boris Kondratieff, Kurt King, and 
John Woodling for reviewing the bibliography for 
completeness. We thank K.F. Dennehy, L.F. Carter, 
and R.M. Goldstein for their critical review of the 
manuscript.

Algal Communities

There were a total of eight investigations refer­ 
enced between 1974 and 1987 that included algal infor­ 
mation (table 1). Six of those studies were located in 
the mountains, one study was in the mountains and 
transition zone, and one study was in the plains. Algal 
investigations included five studies examining the 
effect of reservoirs on algae (Ward, 1976; Gray and 
Ward, 1982; Cline and Ward, 1984; Zimmerman and 
Ward, 1984; Dufford and others, 1987), two studies 
collecting baseline information on algal communities 
(Galat and McConnell, 1974; Ward, 1986), and one 
study examining the effect of highway construction on 
algae (Cline and others, 1982). There is an information 
gap for algae throughout the basin, particularly in the 
plains.

Invertebrate Communities

There were a total of 43 investigations that 
included invertebrate information. Seven investiga­ 
tions included sites in the mountains and plains, 
26 included sites in the mountains, 3 included sites 
located in the mountains and transition zone, 
1 included sites in the transition zone and plains, and 
6 included sites in the plains (table 1). The invertebrate 
investigations included 27 studies on basic information 
about invertebrates or baseline information on inverte­ 
brate distribution (Mecom, 1972; Galat and McCon­ 
nell, 1974; Ward, 1975, 1984; Bauman and others, 
1977; Kodadek, 1978; Ward and Short, 1978; Molnar 
and Lavigne, 1979; Short and others, 1980; Short and 
Ward, 1980a,b; Short, 1983; Ruiter and Lavigne, 1985;
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Table 1 . Literature citations indexed by physiographic province or transition zone1 and type of biological investigation 
conducted in the South Platte River Basin

Location in the basin

Literature citation

Anderson and Nehring (1985)
Andrews (1970)
Bauman and others ( 1 977)
Baxter and Simon (1970)
Beckman(1952)
Bergey and Ward (1989)
Bestgen(1989)
Bestgen and Culver (1985)
Bestgen and Fausch

(written commun., 1993a)
Bestgen and Fausch

(written commun., 1993b)
Boaze(1977a)
Boaze(1977b)
Canton and others (1984)
Chadwick & Associates, Inc.

(1986)
Chart and others (1987)
Christy (1972a)
Christy (1972b)
C line and others (1982)
Cline and Ward (1984)
Cockerell(1908)
Crouch (1979)
Culver and Bestgen (1983)
Culver and Bestgen (1986)
Deacon and Vaught (1993)
DeWeese and others (1993)
DutTord and others (1987)
Eder and Carlson ( 1977)
Ellis(1914)
Eschner and others ( 1 983)
Evans (1988)
Friedman(1993)
Galat and McConnell (1974)
Goettl(1980)
Goettl(1981)
Goettl(1982)
Gray and Ward (1982)

Hendricks(1950)

Southern T ... _, , Transition Rocky .. * zone Mountains

X
X
X

X
X
X

X

X

X

X

X
X
X

X X

X
X
X

X
X
X X

X

X

X

X

X

Great 
Plains

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Biological investigations

... . Inverte- Algal . . 3 brate commu- 
... commu­ nities ... nities

X

X

X
X

X X
X X

X

X

X

X X

X X

Fish Habitat 
commu- character- 

nities ization

X
X

X
X

X
X
X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

Chemicals 
in 

organism 
tissue

X
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Ta le 1. Literature citations indexed by physiographic province or transition zone1 and type of biological investigation 
conducted in the South Platte River Basin-Continued

Location in the basin

Literature citation

Hepworth(1973)

Hermann and others (1986)

Jackson (1972)

Jackson and Lindauer ( 1 978)

Johnson (1942)

Johnson (1994)

Jordan (1891)

Juday (1904)

Juday(1905)

Knopf and Scott (1990)

Kodadek(1978)

Kondratieff and others (1990)

Lehnertz(1991)

Lewis and Saunders (1985)

Li (1968)

Lindauer (1983)

Lowe and others (1985)

Marmonier and Ward (1990)

Marshall (1973)

McCafferty and others (1993)
Mecom(1972)

Molnar and Lavigne (1979)

Platania(1990)

Platania and others ( 1 986)

Propst (1982)

Propst and Carlson (1986)

Propst and Carlson (1989)

Rader and Ward (1987a)

Rader and Ward (1987b)

Reid and Bock (1978)

Rosenlund and Stevens (1988)

Rosenlund and Stevens (1990)

Ruby and others (1991)

Ruiter(1990)

Ruiter and Lavigne (1985)

Schmitt and others (1990)

Schrader(1989)

Sedgwick and Knopf (1989)

Short (1983)

Short and others (1980)

Short and Ward (1980a)

Southern 
Rocky 

Mountains

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Transition Great 
zone Plains

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Biological investigations

Algal '"ve?e- 
9 brate commu- 

commu- 
nities ... nities

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Fish Habitat 
commu- character- 

nities ization

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Chemicals 
in 

organism 
tissue

X

X
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Table 1. Literature citations indexed by physiographic province or transition zone1 and type of biological investigation 
conducted in the South Platte River Basin-Continued

Literature citation

Short and Ward (1980b)

Snyder and Miller (1991)

Stevens and Rosenlund (1990)

U.S. Environmental Protection
Agency (1972)

U.S. Environmental Protection
Agency (1992)

Voelz and others
(written common., 1993)

Walsh and others (1977)

Ward (1974)

Ward (1975)

Ward (1976)

Ward (1981)

Ward (1982)

Ward (1984)

Ward (1986)

Ward (1987)

Ward and Berner (1980)

Ward and Kondratieff (1992)

Ward and Short (1978)

Williams (1978)

Wiltzius(1981)

Woodling(1977)

Woodling(1985)

Wu(1989)

Zimmerman and Ward (1984)

Location in the basin

Southern _ _, 
_ . Transition Great 
Rocky _. . 

.. . I zone Plains 
Mountains

X

X

X

X

X

X X

X

X

X

X

X

X

X

X X

X

X

X

X
X

X X

X

X X

X X

X

Biological investigations

Algal 'iJrate6 Fish Habltat 
commu- commu- character- ... commu- ... . ., nities ... nities ization nities

X
X

X
X

X

X

X

X X
X

X

X

X X

X

X

X

X

X

X

X X

X

X

X X

Chemicals 
in 

organism 
tissue

X

X

'The transition zone is located between the Southern Rocky Mountains and Great Plains physiographic province.
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SUMMARY

Quantitative basinwide evaluations of the 
biological communities, as related to water quality in 
the South Platte River Basin, are difficult to make using 
existing studies because data were collected and 
analyzed by a variety of methods, and the studies were 
limited in scope. Examination of the data contained in 
these biological studies, however, does provide 
valuable information for the implementation of the 
biological component of the NAWQA program in the 
South Platte River Basin.

Studies of invertebrate communities in the 
mountains and fish communities throughout the basin 
were the most common biological investigations 
reported for the South Platte River Basin: Four 
biological information gaps for the South Platte River 
Basin were identified: (1) Algal information through­ 
out the basin, (2) invertebrate information for the 
plains, (3) flood-plain-vegetation information for the 
mountains and in the transition zone, and (4) informa­ 
tion about chemical contaminants in organism tissue 
basinwide.
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