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welcome
..... to South Dakota and the 3rd Annual Conference on
Natural Resources of the Missouri River Basin!

THANK YOU for coming to Pierre, along the banks of the Missouri River.  We

have a special relationship with the Missouri River here in South Dakota.  The "River"

runs across our state, dividing it almost in half.  People even refer to where they live as

west river or east river.  West of the Missouri, it is drier and prairie-like with more

ranches.  East of the River, there are more wetlands with higher rainfall and better

farming conditions.

The River was important to South Dakota residents even before Lewis & Clark

came through on their journey to the Pacific Ocean.  Native tribes lived along the River

and made their living from its abundance.  Lewis mentioned the abundance of wildlife

and productivity of the land in his journals.

So it goes today, the River and now the reservoirs are still important to South

Dakotans and their non-resident visitors.  It has become a gathering spot for anglers

and campers.  In 1998, there were 635,000 fishing trips made to the Missouri River in

South Dakota.  Anglers fished 3.25 million hours, caught 4.1 million fish and kept over

a million walleye.  In the summer, whether you are heading east or west, you�ll see a

steady stream of vehicles pulling boats towards the Missouri.  They are anglers hoping

to catch a few fish.  As with all wildlife populations, the fish too have their ups and

downs, but there are always opportunities on the �River.�

There are lots of other things to do in the Missouri River valley besides fishing.

 I was born and raised in Pierre and learned about the River before the dams were

built.  I experienced the flood of 1952.  I love the incredible bird migrations that occur

up and down the Missouri River corridor.  Take a hike along the River while you�re in

Pierre and you�ll see.

We are here to talk about sustaining the Missouri River for future generations.

The future is what we have and it is vitally important.  There has been habitat lost along

the river.  What's left of the old River and what's already been replaced is very impor-

tant to South Dakotans and its visitors.  We are all in this together and we need to

work together to share information on taking care of the River for the future.  Let�s

share our special stories and thoughts about the River.

On behalf of the Steering Committee, we hope your participation in the

conference will be rewarding.  If you have any questions, seek out a Steering

Committee member with a �host� ribbon.

Jim Riis, Steering Committee Chairman
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Noon to 7:30 p.m. Registration
1:00 - 4:00 p.m. Field trip (leaving every hour)
7:00 - 9:00 p.m. Social and presentation on Captain

Grant Marsh

8:00 a.m. - 5:00 p.m. Posters and exhibits displayed
8:00 a.m. - Noon Plenary session
Noon - 1:15 p.m. Lunch with Leonard Andera�s Lewis

& Clark Reenactment
1:15 - 5:00 p.m. Paper presentations
5:30 - 7:00 p.m. Social with Missouri River slideshow

8:00 a.m. - 5:00 p.m. Posters and exhibits displayed
8:30 a.m. - Noon Panel discussion
Noon - 1:00 p.m. Lunch on your own
1:00 - 5:00 p.m Paper presentations
5:30 p.m. Cocktail Hour
6:30 p.m. Banquet with Tony Dean presentation

8:00 a.m. - 11:40 a.m. Concurrent Paper sessions
11:40 a.m. Closing remarks -
Noon Conference adjourns
1:00 p.m. - 4:00 p.m. Post-conference meetings

Sunday
March 21

Monday
March 22

Tuesday
March 23

Wednesday
March 24

conference schedule overview

Pierre, South Dakota
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Sunday, March 21
Noon to REGISTRATION
7:30 p.m. Ramkota Inn RiverCentre Atrium

1:00 to FIELD TRIP (leaving every hour)
4:00 p.m. Meet in the Ramkota Atrium

1

2

3

4

5

Captain Grant Marsh was a Missouri
River steamboat captain from 1840-1880.
Stephen Kinsey from the Environmental
Systems Research Institute (ESRI),
developers of ArcView and ArcInfo
software, will give a multi-media GIS
historical-biographical presentation about
Captain Marsh with particular emphasis
on the Missouri River and the Battle of
Little Big Horn.

LaVerendrye Monument - French Canadian Explorers Chevalier and Louis
LaVerendrye buried a lead plate at this site in 1743 while seeking a route to the Pacific
Ocean.  The plate was an important historical find, providing evidence of the earliest
known Europeans in this region.  This French expedition established France's claim to the
region for the king of France, which eventually lead to the Louisiana purchase in 1803.

Ft. Pierre Chouteau - The largest fur trading fort on the upper Missouri was located
here from 1831-1855.  Sioux Indians brought about 17,000 buffalo robes a year and other
furs to trade for guns, tobacco, blankets, kettles, beads and other supplies.  At times,
hundreds of tipis covered the Ft. Pierre plain.  Steamboats from St. Louis delivered trade
goods to the fort and returned loaded with robes bound for New York.

Begin at the Ramkota Inn RiverCentre (1)
Stop at the LaVerendrye Monument with its

scenic overview of the Missouri River (2)
Tour Oahe Dam and Powerhouse (3)
Visit Ft. Pierre Chouteau (4)
Drive through a new housing development

constructed in the river�s flood plain (5)

Lake Oahe and Dam - Oahe Dam is one of the six main stem projects operated by
the U.S. Army Corps of Engineers in the upper Missouri River basin.  Lake Oahe is
the 4th largest reservoir in the United States with a storage capacity of 23.5 million
acre-feet, a shoreline of 2,250 miles, and a maximum depth of 205 feet.  It is 231 miles
long, extending from Pierre, SD, north to Bismarck, ND.

7:00 to OPENING SOCIAL - Captain Grant Marsh Presentation
9:00 p.m. Cash bar and appetizers, Ramkota

Atrium (next to the Amphitheater).

S C H E D U L E
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Monday, March 22 - morning

7:00 a.m. REGISTRATION - Ramkota Inn RiverCentre

PLENARY SESSION

8:00 a.m. Welcome
Gary Drewes, Mayor of Pierre, South Dakota
Jim Riis, Conference Chairman, South Dakota Department
of Game, Fish, & Parks, Pierre, South Dakota

8:10 a.m. Plenary Session Introduction
Mike LeValley, Missouri River Natural Resources Committee
Coordinator, Missouri Valley, Iowa

8:15 a.m. Thinking Seven Generations Ahead
Louis DuBray, Vice-Chairman, Cheyenne River Sioux Tribe,
Eagle Butte, South Dakota

8:30 a.m. The Natural History Lessons of Lewis and Clark:
Presettlement Landscapes and Modern Uses of Science
Dr. Daniel Botkin, President, the Center for the Study of the
Environment, Arlington, Virginia

9:15 a.m. The Economic Consequences of Watershed
Management:  Values, Impacts, and Equity
Dr. Ed Whitelaw, President, ECO Northwest and Professor
of Economics, University of Oregon, Eugene, Oregon

10:00 a.m. BREAK

10:30 a.m. Science and Values in River Restoration in the Grand
Canyon - the Glen Canyon Dam Experiment
Dr. Richard Marzolf, Chief, Branch of Regional Research,
United States Geological Survey, Reston, Virginia

11:15 a.m. Sustaining the Natural Resource, Cultural, and
Economic Values of the Missouri River -
Native American Perspectives
Wes Martel, President, Wind River Associates, Fort Washakie,
Wyoming

Noon LUNCH
Lewis and Clark Reenactment by Leonard Andera

Plenary Session
Speaker Bios
on Pages 12-14
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PAPER PRESENTATIONS
Moderator: Doug Hansen, South Dakota Department of Game, Fish & Parks

1:15 p.m. Master Manual Update.  Richard Opper, Missouri River Basin
Association, Lewistown, MT

1:35 p.m. An Overview of the Missouri River Land Transfer Bill and
South Dakota Strategy for Implementation.  Rick Collignon,
South Dakota Department of Game, Fish, & Parks, Pierre, SD

1:55 p.m. Enhancing Natural Resources for the Native Americans in the
Missouri River Basin.  Richard Bad Moccassin, Mni Sose
Intertribal Water Rights Coalition, Rapid City, SD

2:15 p.m. Missouri River Restoration.  Ron Kucera, Missouri Department
of Natural Resources, Jefferson City, MO

2:35 p.m. The Geospatial Component of the Missouri River InfoLink.
Mark Laustrup, USGS-BRD, Columbia, MO

2:55 PM BREAK

Moderator: David Galat, USGS-BRD, Cooperative Fish and Wildlife
Research Unit

3:20 p.m. Aquatic Assessment of the Northern Great Plains.
Thomas R. Johnson, Environmental Protection Agency, Region 8,
Denver, CO

3:40 p.m. Environmental Monitoring and Assessment Program:
An Assessment Framework for the Upper Missouri River
Basin.  Eric Hyatt, Environmental Protection Agency, Region 8,
Denver, CO

4:00 p.m. Multiple Attribute Decision-making Approach to Sustainable
Management of the Missouri River.  Tony Prato, University of
Missouri, Columbia, MO

4:20 p.m. A Decision Support System for Information Management and
Water Quality Assessment in Dardenne Creek.  Dave Connett,
University of Missouri, Columbia, MO

4:40 p.m. The GEWEX Continental-scale International Project (GCIP)
and its Plans for the Missouri River Basin.  Rick Lawford,
NOAA Office of Global Programs, Silver Spring, MD

Monday, March 22 - afternoon

5:30 p.m.
EVENING SOCIAL

Missouri River
Slideshow by
Gene Zuerlein
Nebraska Game and
Parks Commission

Dinner on-your-own

S C H E D U L E
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Tuesday, March 23 - morning

Sustaining the Missouri River
for Future Generations

PANEL DISCUSSION
8:30 a.m. - Noon

The panel will address the following questions:

� How does your interest affect sustainability of the river for
multiple uses?

� How do other uses of the river affect the sustainability of
your interest?

Moderator
Chuck Berry, USGS-BRD,  South Dakota Cooperative Fish and Wildlife
Research Unit, South Dakota State University, Brookings, SD

PANEL MEMBERS

� Mike Dwyer, Upper Missouri Water Association, Bismarck, ND
� Don Johnston, Public Works Department, Flandreau, SD
� Scott Jones, Lower Brule Tribe, Lower Brule, SD
� Mike Kayser, Department of Tourism, Pierre, SD
� Tom Olsen, the Outpost Lodge and Marina, Pierre, SD
� Chad Smith, American Rivers, Lincoln, NE
� Christine Yackley, Missouri River Corridor Program, Onida, SD

Noon LUNCH - On Your Own

Naturally formed chute on Lisbon Bottoms, Big Muddy National Fish and
Wildlife Refuge, near Glasgow, Missouri
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PAPER PRESENTATIONS
Moderator: Tom Gengerke, Iowa Department of Natural Resources

1:00 p.m. Missouri River Bank Stabilization and Navigation Fish and
Wildlife Mitigation Project.  Robert G. Dimmit, U.S. Army
Corps of Engineers, Kansas City, MO

1:20 p.m. Characteristics & Evolution of a Side-channel Chute on
the Lower Missouri River.  Robb Jacobson, USGS-BRD,
Columbia, MO

1:40 p.m. State of the Floodplain: Dynamics of Selected Areas after
1993 Flooding along the Missouri River.  Curt S. Niebur,
Washington University, St. Louis, MO

2:00 p.m. Decommissioning of Privately Owned Dams: the Effects of
Deregulation in Montana.  Aart Dolman, Great Falls, MT

2:20 p.m. Fish and Wildlife Resources and Bank Stabilization on the
Upper Missouri River.  William Bicknell, U.S. Fish and Wildlife
Service, Bismarck, ND

2:40 p.m. BREAK

Moderator: Bradley Young, South Dakota State University

3:00 p.m. Reservoir Deltas: Processes and Impacts.  John Remus, U.S.
Army Corps of Engineers, Omaha District, Omaha, NE

3:20 p.m. Use of Continuous Seismic Reflection to Assess the Composi-
tion of the Missouri River Bed.  Steve Sando, USGS, Huron, SD

3:40 p.m. Pipeline Transport of Large Volumes of Solids.  C.A. Shook,
Edmonton, Alberta, Canada

4:00 p.m. Conversion of the Pick-Sloan System to a Sustainable System:
The Pipeline Transport of Silt.  Howard Coker, University of
South Dakota, Vermillion, SD

4:20 p.m. Missouri River Corridor Program of South Dakota.  Christine
Yackley, Missouri River Corridor Program, Onida, SD

4:40 p.m. Water Demands from Five Missouri River System Tributaries
in Kansas.  Thomas A. Eddy, Emporia State University,
Emporia, KS

Tuesday, March 23 - afternoon

5:30 p.m.
Cocktail Hour

6:30 p.m.
BANQUET

Presentation by Tony
Dean:
outdoor writer,
television and
radio producer,
multi-species angler,
and river/reservoir
system expert.

S C H E D U L E
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Wednesday, March 24
PAPER PRESENTATIONS - CONCURRENT SESSION I
Water Quality, Vegetation, Birds, and Amphibians

Moderator: Dave Ode, South Dakota Dept. of Game, Fish & Parks

8:00 a.m. Water Quality of a Remnant Riparian Wetland along the Missouri
River.  Dale Blevins, USGS-WRD, Independence, MO

8:20 a.m. Pollution in Big Spring Creek: A Success Story.  Isaac Opper,
Elementary School Student, Lewistown, MT

8:40 a.m. Corps Planted & Natural Plant Recolonization on the Benedictine
Bottoms.  Joseph Curry, Benedictine College, Atchison, KS

9:00 a.m. Historical Description of Benedictine Bottoms Missouri River
Flood Plain Plant Biodiversity.  Sarah Kafka, Benedictine College,
Atchison, KS

9:20 a.m. Avian Use of Missouri River Flood Plain Wetlands.  Dale Humburg,
Missouri Department of Conservation, Columbia, MO

9:40 a.m. Waterbird Use of a Chute & Flood Plain Wetland Complex during
Spring Migration.  Ellen Ehrhardt, USGS-BRD, Columbia, MO

10:00 a.m. BREAK

Moderator: Scott Larson, U.S. Fish and Wildlife Service

10:20 a.m. Waterbird Use of Lower Missouri River Flood Plain Wetlands.
Amanda McColpin, University of Missouri, Columbia, MO

10:40 a.m. Birds Respond to Habitat, 1998, Piping Plover and Least Tern
Survey Results.  Casey Kruse, Army Corps of Engineers, Yankton,
SD

11:00 a.m. Can the Missouri River Play a Role in Piping Plover Recovery in
the Northern Great Plains? Nell McPhillips, U.S. Fish and Wildlife
Service, Pierre, SD

11:20 a.m. Amphibian Use of Flood-created Wetlands on the Missouri River
Flood Plain.  Rochelle B. Renken, Missouri Department of
Conservation, Columbia, MO

11:40 a.m. CLOSING REMARKS - Next year�s conference host: Greg
Power, North Dakota Game and Fish Department, Bismarck,
North Dakota
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Wednesday, March 24
PAPER PRESENTATIONS - CONCURRENT SESSION II
Fish and Macroinvertebrates

Moderator: Gerald Mestl, Nebraska Game and Parks Commission

8:20 a.m. Benthic Macroinvertebrates Associated with Specific Habitats and
Substrates in the Lower Missouri River.  Barry Poulton, USGS-
BRD, Columbia, MO

8:40 a.m. Biodiversity Patterns of Terrestrial Macroinvertebrates on the
Benedictine Bottoms in Northeast Kansas.  Liesa Hummel,
Benedictine College, Atchison, KS

9:00 a.m. Habitat Use and Catch Rates of Benthic Fishes in the Missouri
River.  Bradley Young, South Dakota State University, Brookings, SD

9:20 a.m. Electrofishing in the Missouri River in the Vicinity of the
AmerenUE Labadie Power Plant.  Kenneth W. Lynn, Ameren Corp.,
St. Louis, MO

9:40 a.m. Use of Backwater Habitats by Native Fishes in the Missouri River,
ND.  Shannon Fisher, South Dakota State University, Brookings, SD

10:00 a.m. BREAK

Moderator: Shannon Fisher, South Dakota State University

10:20 a.m. Changes in Walleye Population Status and Angler Use and Har-
vest Patterns in Lake Oahe, South Dakota.  John Lott, South
Dakota Game, Fish & Parks, Pierre, SD

10:40 a.m. Understanding Changes in Rainbow Smelt Distribution and
Abundance and their Effects on Condition and Angler
Catchability.  Wayne Nelson-Stastny, SD Game, Fish, and Parks,
Pierre, SD

11:00 a.m. Trends in Selected Cyprinid Populations in the Lower Missouri
River. Joanne Grady, U.S. Fish and Wildlife Service, Columbia, MO

11:20 a.m. Morphometric and Meristic Differences among Missouri River
Sicklefin Chubs.  Doug Dieterman, University of MO, Columbia, MO

11:40 CLOSING REMARKS - Next year�s conference host: Greg
Power, North Dakota Game and Fish Department, Bismarck,
North Dakota

S C H E D U L E
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Daniel B. Botkin

Daniel Botkin is a scientist who studies life from a planetary perspective, a biolo-
gist who has helped solve environmental issues ranging from the conservation of entire
ecosystems like Mono Lake, California to endangered species such as salmon, and a
writer about nature.  His professional goal is to help stakeholders find ways to solve
environmental problems from a sound scientific basis that also maintains a healthy
economy.

Botkin is President of the Center for the Study of the Environment, Santa Barbara,
CA, and Professor of Biology, George Mason University, Fairfax, VA.  His most
influential book, Discordant Harmonies: A New Ecology for the 21st Century is
helping change the way the citizens, agencies, and corporations view environmental
issues.  Botkin�s most recent book, Our Natural History: The Lessons of Lewis and
Clark uses the adventures of the explorers to explain what the American west was
really like before it was changed by European settlement.  A new book with a spring
1999 publishing date, Passage of Discovery: The American Rivers Guidebook to
the Natural History of the Travels of Lewis and Clark, continues this theme,
providing more than 40 essays about locations to visit and learn about nature before it
was changed by modern technological civilization.

Within science, Botkin is probably best known for the development of the first
successful computer simulation in ecology, a computer model of forest growth known
generically as a �forest gap model� that has developed into a subdiscipline in ecology
with more than 50 versions in use worldwide.  Botkin has also been a pioneer in the
study of ecosystems and wilderness.  A leader in the application of advanced tech-
nologies to ecological science, he was one of the first to apply satellite remote sensing
to the study of forests and the use of computer-based geographic information systems
to environmental issues.

A frequent public speaker, Botkin brings an unusual perspective to his subject.
Well-known for his scientific contributions in environment, he has also worked as a
professional journalist and has degrees in physics, biology, and literature.  His books
and lectures show how our cultural legacy often dominates what we believe to be
scientific solutions.  He discusses the roles of scientists, business people, stakeholders,
and government agencies in new approaches to environmental issues.  Botkin has
been on the faculty of University of California, Santa Barbara and Yale School of
Forestry and Environmental Studies.  His degrees are: B.A. (Physics; University of
Rochester) M.A. (Literature, University of Wisconsin) and a Ph.D. (Biology, Rutgers
University).

Ed Whitelaw

Ed Whitelaw is president of ECONorthwest and professor of economics at the
University of Oregon. He has a Ph.D. in economics from MIT and more than 25
years of experience transforming sound economic analysis into sound public policy.
Whitelaw has unparalleled knowledge of regional economics.  He has served as an
advisor to several governors, regional institutions, utilities and corporations.  Whitelaw
has testified before legislative and congressional committees, state and federal courts
on resource-management issues.
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Whitelaw recently prepared a conceptual manual to assess the socioeconomic
consequences of ecological restoration projects for rivers and floodplains, and applied
this methodology in a case study of the Vermillion River in South Dakota for the Environ-
mental Protection Agency.  He is currently working with multi-disciplinary teams on
three other EPA projects: to evaluate the economic consequences of ecosystem-man-
agement decisions in Oregon�s upper Willamette River Basin, to develop a method for
estimating the downstream costs of timber-production activities on the city of Salem,
Oregon, and to analyze the ecological, demographic, and economic opportunities and
constraints of riparian restoration.  He has been an invited speaker on the economic
valuation of watersheds at the Watershed Partnerships Seminar for the U.S. Office of
Personnel Management.

Whitelaw was recently co-principal investigator for a three-year study for the
National Science Foundation to describe, explain and communicate the relationships of
forested ecosystems and regional economies in Oregon, Alaska, New Mexico, North
Carolina, New Hampshire and Wisconsin.  He was the lead economist for the U.S. Fish
& Wildlife Service in the �God Squad� hearings, and was invited to President Clinton�s
Forest Conference to address the long-run impacts of resource-management alternatives
on the region�s economy, as well as giving testimony to related U.S. House and Senate
Committees.

G. Richard Marzolf

G. Richard Marzolf began his professional career at Kansas State University where
he studied river impoundments of the Great Plains. He was on the faculty there, teaching
limnology and experimental field ecology from 1962 until 1988, with short-term visiting
professorships at University of Oregon, University of Wisconsin, University of Okla-
homa, and Michigan State University during that period.  He studied problems presented
by high suspended sediment loads in reservoirs that created conditions of light limitation.

Marzolf�s interest in materials exported from prairie watersheds to reservoirs led to
investigations, with students, of tallgrass prairie ecology.  His interest in the Kings Creek
watershed led to its inclusion in the USGS Hydrologic Benchmark Network in 1979 and
to the establishment of a long-term precipitation chemistry data set.  He was the origi-
nating PI on the NSF/LTER at the Konza Prairie.

From 1981 to 1985 Marzolf chaired  NSF�s national coordination committee for the
LTER network of sites.  In 1988 he accepted an endowed professorial chair of the
Commonwealth of Kentucky where he helped to establish the long-term limnological
program on Kentucky Lake reservoir and studied other TVA reservoirs.  He served on
the Water Science and Technology Board of the National Academy of Science from
1986 until 1991.  As a function of the board he chaired the committee to review the Glen
Canyon Environmental Studies of the Bureau of Reclamation until joining the U. S.
Geological Survey in 1991 to work on Lake Powell and help coordinate USGS efforts on
the Colorado River in the Grand Canyon.  He continues work on Lake Powell and the
Colorado River tailwater in Glen Canyon/Grand Canyon with interest in the biological
processes that mediate water qualities of the Colorado River.

In 1996 he moved to USGS headquarters in Reston, VA to assume duties as Chief,
Branch of Regional Research, in the Eastern Region of the Water Resources Division�s
National Research Program.  He has an A.B. from Wittenberg College, 1957, and a
Ph.D from the University of Michigan, 1967.

P L E N A R Y
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Wesley L. Martel

Wesley Martel is the vice-president of Wind River Associates, a consulting firm
specializing in work with Tribal governments and programs.  This work involves the
development of tribal laws supporting major policies which guide social and economic
development.  The work also gives consideration to the traditional and cultural aspects
of tribal life that dictate environmental protection and sensible use of resources. Tribal
governments must ensure that technical and administrative capabilities are in place to
exercise tribal sovereignty wisely.

Martel has served for many years on the Shoshone Business Council of the Wind
River Reservation.  He was a member of the Wind River Tax Commission during the
time when a Severance Tax ordinance was developed and implemented on the Reser-
vation.  This tax was challenged in court by several dozen oil and gas companies, but
all levies, fines and penalties were subsequently upheld.  As Chairman of the Shoshone
and Arapaho Tribes Fish and Game Committee, Martel established a Game Code for
the Reservation which regulated hunting and worked to establish comprehensive
fisheries and wildlife management plans for Wind River.  Tribal goals and objectives,
which included protecting tribal sovereignty, were discussed and presented to minimize
tribal hunter objections and tribal political concerns.

Martel is Chairman of the Wind River environmental Quality Commission which
established the Shoshone and Arapaho Tribal Water Code.  This code set forth the
Tribes as the primary management and enforcement agency of the water resources of
the Wind River Reservation.  The Wind River Water Rights case was the first major
Indian Water Rights case to proceed up to the U.S. Supreme Court through the proce-
dures established by the McCarran Amendment.
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American Rivers
Chad Smith
Mill Town Bldg., 650 J St., Suite 400
Lincoln, NE 68505
402-730-5593 (fax) 402-477-2565
csmith@amrivers.org

Environmental Systems Research
Institute (ESRI)
Stephen Kinzy
820 S. Main
St. Charles, MO 63301-3306
314-949-6620 (fax) 314-949-6735
skinzy@esri.com

Hydrolab Corporation
Randy Glover
12921 Burnet Road
Austin, TX 78645
800-949-3766 (fax) 512-255-3106
rglover@Hydrolab.com

Marine Sonic Technology
John DeMille
5508 George Washington Memorial
Highway, P. O. Box 730
White Marsh, VA 23183-0730
800-447-4804 (fax) 804-693-6785
mstl@marinesonic.com

Mni Sose Intertribal Water Rights
Coalition
Candy Mayor
P. O. Box 2890
Rapid City, SD 57709-2890
605-343-6054 (fax) 605-343-4722
mnisose@rapidcity.com

Native American Fish and Wildlife
Society
Patrick Durham
750 Burbank St.
Broomfield, CO 80020
303-466-1725 (fax) 303-466-5414
pdurham@nafws.org

Scientific Fisheries Systems
(SciFish Inc)
Gerald Denny
P.O. Box 242065
Anchorage, AK 99524
907-563-3474 (fax) 907-563-3442
scifish@alaska.net

South Dakota Association of
Resource Conservation and
Development Councils
Les Labahn
Randall RC&D
P. O. Box 247
Lake Andes, SD 57356
605-487-7651
leslabahn@sd.nrcs.usda.gov

South Dakota Department of
Game, Fish & Parks
Cliff Stone
1125 N. Josephine
Chamberlain, SD 57325-1249
605-734-6633 (fax) 605-734-6691
csacfs@iw.net

South Dakota State University
Department of Wildlife & Fisheries
Science
Chuck Berry, Jr.
Box 2140B, Brookings, SD 57007
605-688-6121 (fax) 605-688-4515
berryc@mg.sdstate.edu

E X H I B I T O R S
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U.S.  Army Corps of Engineers
Gavins Point Office
Casey Kruse
PO Box 710
Yankton, SD 57078
402-667-7873, Ext. 3333
(fax) 402-667-9919
casey.d.kruse@usace.army.mil

US Army Corps of Engineers
Missouri River Region
Larry Murphy
12565 West Center Road
Omaha, NE 68144
402-697-2685
larry.l.murphy@nwd01.usace.army.mi

US Environmental Protection Agency
Region 8
Ayn Schmit
999 18th St., Suite 500
Denver, CO 80202-2466
303-312-6220 (fax) 303-312-6071
schmit.ayn@epamail.epa.gov

U.S. Fish &  Wildlife Service
Mark Albers
420 S. Garfield, Suite 400
Pierre, SD 57501-5408
605-224-8693, Ext. 31
(fax) 605-224-9974
Mark_Albers@mail.fws.gov

U.S. Fish and Wildlife Service
Wade King
1500 East Capitol Ave.
Bismarck, ND 58501
701-250-4419 (fax) 701-250-4400
wade_king@mail.fws.gov

USGS-Biological Resources Division
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Master Manual Update

Richard Opper, Missouri River Basin Association,
P. O. Box 301, Lewistown, MT 59457

Since the drought of the late 1980s, the Corps of Engineers
has been investigating ways to revise and update the Missouri
River Master Manual, the operating plan for the river.  A couple
of years ago, the Corps encouraged the Missouri River Basin
Association (MRBA), a coalition of the basin�s states and Indian
tribes, to play a lead role in the basin�s planning activities.  Since
then, MRBA has already agreed upon recommendations to
enhance the basin�s overall economic and environmental health.
Those recommendations have been endorsed by federal agencies
and in many cases, the U.S. Congress.  Now the association is
trying to resolve the remaining questions of how to recover the
basin�s endangered species, and how to manage the basin�s
complex reservoir system when there is not enough water to fully
satisfy all the uses of the river system.

An Overview of the Missouri River
Land Transfer Bill and South Dakota�s
Strategy for Implementation

Rick Collignon, South Dakota Department of Game, Fish and
Parks, 523 E. Capitol, Pierre, SD 57325

In the fall of 1998, the U.S. Congress passed the Cheyenne
River Sioux Tribe, Lower Brule Sioux Tribe, and State of South
Dakota Terrestrial Wildlife Habitat Restoration Act.   This
legislation is designed to:
· address mitigation required by the 1958 Fish and Wildlife

Coordination Act on lands flooded by Lakes Oahe and Sharpe
that was never implemented,

· resolve long standing jurisdictional disputed over land and
water fronting Indian reservations along the Missouri River,

· provide a stable funding for the operation and maintenance of
Missouri River recreational areas which continue to suffer
from Federal Budget cuts,

· address public demand for access to the Missouri River
Corridor, while federal budgetary support for new improve-
ments is restricted by Public Law-89-72. (continued)
This legislation would transfer Corps lands, including recre-
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ation areas to either the Cheyenne River Sioux Tribe, Lower
Brule Sioux Tribe, or the State of South Dakota and would
provide a stable funding mechanism.  Money available from  trust
fund interest would be available for operation, maintenance and
enhancement of existing recreation areas and for wildlife en-
hancement, both on and off existing Corps project lands. This
paper will briefly discuss the details of this legislation and outline
South Dakota�s strategy for its implementation.

Enhancing Natural Resources for
the Native Americans in the
Missouri River Basin

Richard Bad Moccasin, Mni Sose Intertribal Water Rights
Coalition, 514 Mt. Rushmore Road, Rapid City, SD 57709

The Mni Sose Intertribal Water Rights Coalition was orga-
nized in 1993 as a vehicle by which the 28 Indian Nations in the
Missouri River Basin could seek legal, administrative, economic,
and physical control over their water resources.  Since its
inception, the Coalition has been engaged in a constant effort to
educate U.S. agencies and Congressional committees of the
treaty and trust responsibilities of the Federal government.

Under the Flood Control Act of 1944, which authorized the
Pick-Sloan project, a total of 350,000 acres, or 23 percent of the
total land appropriated, was taken from 8 Indian reservations for
the construction of five earthen dams to control flooding along the
Missouri River. Although a $1.3 billion annual economic benefit is
derived from these projects, the Tribes have shared little or none
of the revenues. However, based upon the efforts of the Coali-
tion, the Tribes are now in the process of approving contracts for
allocations of hydropower from the Pick-Sloan dams, which will
ultimately result in lower electrical rates on the reservations.

The Coalition is working with Federal and other agencies to
develop partnerships with Tribes to support tribal water uses,
conduct research, and encourage technology transfer to improve
water resource development and cultural protection of the
environment. With the assistance of the Mni Sose Intertribal
Water Rights Coalition, Tribes are moving from a passive role to
an active role in protecting their tribal homelands. Tribes are
acquiring the legislative, administrative, and operational capabili-
ties to govern, manage, and protect their tribal water resources.
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Missouri River Restoration

Ron Kucera, Missouri Department of Natural Resources,
P. O. Box 176, Jefferson City, MO 65102

This paper will discuss the very significant opportunity for big
river restoration that may be considered by the 106th Congress.
The opportunity exists in the next two years to put us on a course
that will reverse 100 years of severe environmental degradation
in the Missouri River basin. Details on individual legislative
initiatives and their current status will be presented.

The Geospatial Component of the
Missouri River InfoLINK

Mark Laustrup, USGS-BRD Columbia Environmental Research
Center, 4200 New Haven Road, Columbia, MO 65201

Following the Midwest Flood of 1993, the Lower Missouri
River Ecosystem Initiative was funded by the National Biological
Service to facilitate the transfer of scientific data and other
information needed by river management agencies and local,
state and federal decision-makers.  The U.S. Environmental
Protection Agency (Region 7) and the National Biological
Information Infrastructure (NBII), have recently provided
funding to expand this work.

InfoLink tasks include: 1) expanding and linking the network
of people who will provide and use Missouri River information;
2) developing an information clearinghouse by acquiring data
(with metadata) and linking to relevant web pages;  and 3)
upgrading the web page to include map server functionality.

The map server allows an individual to explore at several
different scales via a series of nested pull-down menus.  The
basin perspective currently includes maps describing economy,
physical features/processes and ongoing monitoring activities.
Biological data will be served as they become available.  The
regional scale is organized by 1:100,000 quadrangle tiles.  A
sample of the information provided at the regional scale includes
historical land cover (1879), county summaries of agricultural,
demographic and financial characteristics, county disaster
payments associated with the 1993 flood, public lands, levees, and
pre-flood wetlands.  Access is also provided to the 1:24,000
quadrangles defining the valley bottom.  Eventually, 1:12,000
digital orthophotos will be served as they become available.
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Aquatic Assessment of the North
Great Plains

Thomas R. Johnson, U.S. EPA, Region VIII, 999 18th Street,
Suite 500, Denver, CO 80202-2466

CO-AUTHORS
Robert Sprentall, U.S. Forest Service, Nebraska National
Forest, 125 North Main, Chadron, NE 69337
Joyce Williamson, U. S. Geological Survey-Water Resources
Division, Rapid City, SD 57702
Allen Heakin, U.S. Geological Survey-Water Resources
Division, Rapid City, SD 57702
Walt Duffy, U.S. Geological Survey-Biological Resources
Division, Brookings, SD (present address is Arcata, CA)

An assessment of the aquatic environment of the Northern
Great Plains from a broadscale perspective was undertaken.  Its
purpose was to determine with available information the status of
and impacts to surface and ground water, aquatic species at risk
and aquatic habitats (including wetlands and riparian areas).  The
area included within this assessment extended from the Red
River Valley in North Dakota to the Rocky Mountain foothills in
Montana, and from the Canadian border to the Nebraska
Sandhills.

The sources of information for this assessment included state
water quality reports, state and EPA water quality databases,
USGS water resources databases, literature searches for aquatic
species occurrences, NRCS National Resource Inventory
databases, the National Wetlands Inventory and literature
searches on aquatic habitats and other topics.  This information
was mapped using GIS and presented by hydrologic unit or by
county.

The status of aquatic resources was presented with emphasis
on such subjects as important water quality parameters, locations
of species of concern, extent and changes in wetland acreage
and condition of riparian areas.  Predominant threats and impacts
to the aquatic resources of the Northern Great Plains were
identified and discussed, including nonpoint and point source
pollution, hydromodification and population and land use.  Water
use, both surface and ground, was also analyzed.  Findings
presented included locations of watersheds rated by the states as
most and least impacted, watersheds with the greatest number of
aquatic species at risk, changes in wetland acreage, amounts of
water use and locations with the greatest amounts of impacts
such as agriculture, point sources or dams.  Gaps in information
and areas of future investigation within the Northern Great Plains
were identified.
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Environmental Monitoring and
Assessment Program:
An Assessment Frameword for
the Upper Missouri River

Eric Hyatt, U.S. EPA Region 8, 999 18th Street, Suite 500
(8 EPR-EP), Denver, CO 80202-2466

EPA�s Office of Research and Development and Region 8
office are developing an integrated assessment of the Upper
Missouri River Basin, incorporating monitoring and assessment
of surface water and analysis of landscape and land cover.
Resource types to be monitored will include the Missouri River
mainstem, mainstem reservoirs, tributaries, and riparian areas.
The Environmental Monitoring and Assessment (EMAP) ap-
proach uses a probabilistic sample survey design to characterize
status and condition across a given resource type.  Parameters to
be monitored include water chemistry, fish, macroinvertebrates,
physical habitat and others.  This presentation will discuss the
EMAP approach and outline the proposed assessment question
and specific resources to be monitored.  Input will be sought from
conference participants on the proposal.

Multiple Attribute Decision-making
Approach to Sustainable Management
of the Missouri River.

Tony Prato, Center for Agricultural, Resource and
Environmental Systems, University of Missouri-Columbia,
130 Mumford Hall, Columbia, MO 65211

The upcoming bicentennial of Lewis and Clark�s Voyage of
Discovery has piqued interest in managing the Missouri River in a
manner that restores cultural and environmental values without
jeopardizing the socioeconomic benefits of recreation, navigation,
water supply and flood control. This paper describes a multiple
attribute decision-making (MADM) approach that stakeholders
can use to identify and evaluate alternative schemes for enhanc-
ing sustainable management of the Missouri River. The approach
characterizes a river management scheme in terms of multiple
cultural, economic and environmental attributes that have value to
stakeholders. Stakeholder preferences for attributes are ex-
pressed by assigning weights to the attributes.  (continued)
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The most preferred management scheme for a stakeholder is
identified based on attribute values for alternative schemes and
attribute weights assigned by the stakeholder. Since different
stakeholders are likely to assign different weights to attributes,
the most preferred river management scheme will vary across
stakeholders. When this occurs, stakeholders disagree about river
management. A compromise river management scheme can be
identified using collaborative decision-making techniques. Incor-
porating the MADM and collaborative decision-making ap-
proaches in a decision support system (DSS) makes it accessible
to stakeholders. The DSS determines the attributes for each
scheme by applying various attribute evaluation methods to
spatial data compiled using a geographic information system. In
addition, the DSS prompts a stakeholder for attribute weights and
other information needed to determine the most preferred and
compromise river management schemes.

A Decision Support system for
Information Management and Water
Quality Assessment in Dardenne
Creek

Dave Connett, 200 Mumford Hall University of Missouri
Columbia, MO 65211

Dardenne Creek is located in central St. Charles County,
Missouri. Its watershed covers about 160 square miles and
contains a variety of land uses and land types. It is typical of
watersheds that support a large number of activities including
industrial, open space, urban and rural activities. The watershed
has experienced environmental problems including increased
flash flood hazard, increased degrading of the stream and
streambank, degraded water quality from non-point source
pollution, and destruction of natural resources.

A decision support system (DDS) is developed for informa-
tion management and water quality assessment in Dardenne
Creek watershed. The DSS is composed of three components: a
graphical user interface (GUI), a geographic information system,
and an environmental modeling system. ArcView GIS is used to
develop the interactive GUI and integrate hydrologic simulation
models for use on personal computers. An Internet-based version
is provided for interactive data query and map generating. The
modeling system consists of simulation models for evaluating
agricultural non-point source pollution, storm water runoff and
flood impact in the watershed. (continued)
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Comprehensive databases are developed for the Dardenne
Creek watershed in spatial and tabular formats, including socio-
economic information from U.S. census and environmental
databases such as flood extents, land uses, soils, etc. The user
can easily access the databases, perform queries, conduct
modeling analyses, and view model inputs and outputs through the
DDS. The watershed decision support system will be used by
state and local planners in assessing and implementing watershed
management plans. Its framework will be readily transportable to
other watersheds.

The GEWEX continental-scale
International Project (GCIP) and its
Plans for the Missouri River Basin

Rick G. Lawford, GCIP Program Manager, NOAA Office of Global
Programs, Suite 1210, 1100 Wayne Ave., Silver Spring, MD
20910

The GEWEX Continental-scale International Project (GCIP)
is currently shifting its focus from the eastern part of the Missis-
sippi River Basin (Tennessee and Ohio River Basins) to the
Missouri River Basin.  The shift brings GCIP to the last of four
large-scale areas within the Mississippi River Basin where it will
conduct intensive regional hydrometeorological studies and
enhanced data collection periods.  The focus on the Missouri
Research Basin will continue until the fall of 2000.  This talk
provides an overview of GCIP and its current plans for studies in
the Missouri River Basin.

The strategic mission for GCIP is �to demonstrate skill in
predicting water resources on time scales up to seasonal and
interannual as an integral part of a climate prediction system.�
GCIP research is carried out by academic and government
scientists who measure and model regional water and energy
budgets, and determine how climate information and predictions
can be used to improve water management decisions.  Although
considerable progress has been made in achieving these goals for
shorter time scales through research in other parts of the Missis-
sippi River Basin, the work in the Missouri Basin is expected to
contribute to longer term prediction.  The GCIP focus in the
Missouri River Basin will also provide unique insights to some
science questions that have not been addressed previously within
GCIP.  The talk will conclude with a description of current GCIP
research needs and opportunities.
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Missouri River Bank Stabilization
and Navigation Fish and Wildlife
Mitigation Project.

Bob Dimmit, 700 Federal Bldg (Room 847), 601 E. 12th,
Kansas City, MO 64106

COAUTHOR
Glenn Covington, 700 Federal Bldg (Room 847), 601 E. 12th,
Kansas City, MO 64106

This project was authorized by the Water Resources Devel-
opment Act of 1986 and restores, preserves or develops 48,100
acres in the Missouri River Valley between Sioux City and St.
Louis. Acquisition of 29,900 acres from willing sellers and
development of 18,200 acres of publically owned lands are
included in the project. This paper discusses the status of the
project.

Characteristics and Evolution of a
Side-channel Chute on the Lower
Missouri River

Robb Jacobson, USGS-BRD, Columbia Environmental Research
Center, 4200 New Haven Road, Columbia, MO 65201

The Great Flood of July 1993 broke through levees on the
Missouri River at Lisbon Bottom near Glasgow, Missouri.
Subsequent large floods in 1995 and 1996 eroded more of the
Bottom and connected levee-break scours to form a 3-kilometer
chute across the Bottom. The chute has attracted considerable
interest because of the hazard it poses to barge navigation and
because of its potential value as fish and wildlife habitat.  The
chute also has many similarities to highly engineered side-channel
rehabilitation projects on the lower Missouri River.  However,
unlike engineered rehabilitation projects, the Lisbon Bottom chute
has been allowed to evolve freely and create natural side-channel
habitats.  As such, the Lisbon Bottom chute provides a field
experiment in passive, minimum-cost flood-plain rehabilitation.
Repeated mapping of the chute, its bathymetry, and velocity
distributions indicate that it is evolving from a narrow, fast
channel toward a wide, shallow channel similar to chutes that
existed before extensive channelization of the Missouri River.
(continued)
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  Concurrently, sinuosity has increased, although not enough
to decrease the channel slope to that of the main channel.
Bathymetric and acoustic Doppler velocity data indicate that the
naturally evolving chute provides habitats that are not well
represented in the main channel.  Biological function of the chute,
however, is thought to be constrained by instability of the sand
bed, and lack of large woody debris or other stable substrates to
support benthic invertebrate populations.

State of the Floodplain: Dynamics
of Selected Areas after 1993 Flooding
along the Missouri River

Curt Niebur, Campus Box 1169 One Brookings Drive St. Louis,
MO 63130

COAUTHORS
Raymond E. Arvidson and Edward A. Guinness, Washington
University Earth & Planetary Sciences, Campus Box 1169, One
Brookings Drive St. Louis, MO 63130

During the 1993 Flood, many areas along the Missouri River
were severely damaged by floodwaters. Some of these areas
were completely abandoned and are being incorporated into the
U.S. Fish and Wildlife Big Muddy National Fish and Wildlife
Refuge. The levees protecting the refuge units were not repaired
after 1993 and have not been actively maintained since then. As
a result, these �beads� have been left to evolve with minimum
anthropogenic interference since 1993 with the exception of
embankment and wing dike repair and emplacement. Other areas
damaged in 1993 were repaired, put back into use and are
actively maintained by levees and other control structures.
Recurrent flooding since 1993 has further modified the beads.
We have been monitoring several of these areas since 1993 using
a combination of remote sensing (SPOT, Landsat TM, aerial
photography, AIRSAR, and TOPSAR), field work, and computer
flow models (RMA2). Biogeomorphic and landform dynamics
across the large areas can be tracked with time-series remote
sensing observations and spot-checked using fieldwork. Com-
puter flow models help determine factors contributing to levee
breaks, scour zones, and channel formation in the floodplain. The
models have focused on our core study site at the Jameson
Island/Lisbon Bottoms Refuge near Columbia, MO. The models
show that landform dynamics for this natural bead have been
strongly controlled by the remnant anthropogenic structure
(levees, tight river bends, levee breaks, etc.) and biogeomorphic
feedback loops.
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Decommissioning of the Privately
Ownded Dams: the Effects of Electric
Deregulation in Montana

Dr. Aart Dolman, 3016 Central Ave., Great Falls, MT 59401

The 1997 State Legislature in Montana deregulated the
electrical industry, and in the same year Montana Power offered
its generating facilities for sale.  This includes the five dams the
corporation owned in the Great Falls area.  For a time, the City of
Great Falls considered purchasing one or more of the dams but
then it discovered that the maintenance and finance costs for the
next fifty years would be prohibitive.  The result is that the issue
of decommissioning of the dams has become a reality, particularly
in the face of the renewal of the fifty year FERC license.

Fish and Wildlife Resources and
Bank Stabilization on the Upper
Missouri River

William B. Bicknell, U.S. Fish and Wildlife Service,
1500 East Capitol Avenue, Bismarck, North Dakota 58501

)The Upper Missouri River is a national treasure from a
historic, recreational, and fish and wildlife habitat perspective.
The habitat values provided by the remaining free flowing
reaches of the river and the associated woodland community
have been affected by many influences.  This paper focuses on
bank stabilization activities on the Upper Missouri River, with
emphasis on North Dakota�s Garrison reach, and discusses
potential issues with fish and wildlife resources.  State and
Federal natural resource agencies have raised concerns about the
cumulative effects that hundreds of stabilization projects have on
the sustainability of the Missouri River ecosystem.  The Omaha
District of the U.S. Army Corps of Engineers has recently
agreed to conduct a cumulative impact study to help answer
questions concerning the long term effects of existing and
proposed bank stabilization projects.  The scoping process for this
study will be initiated during the first quarter of 1999.  This study
provides an opportunity to evaluate habitat impacts and develop a
sound basis for making decisions concerning future bank stabili-
zation proposals. Sustaining the unique habitat values of the
Missouri River will require a coordinated effort and innovative
approaches.
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Reservoir Deltas:
Processes and Impacts

John Remus, U.S. Army Corps of Engineers, 215 North 17th St.,
Omaha, NE 68102-4978

A direct result of the impoundment of water behind a dam is
deposition of sediments (deltas).  The precise distribution and
final configuration of these deposits is dependent on reservoir size
and shape, reservoir operations, sediment inflow, sediment
characteristics, and the inflow hydrograph.  The impacts of delta
growth may include increased water surface elevations, in-
creased ground water levels, increased frequency of ice jamming,
changes in aquatic related habitats, and disruption of recreational
opportunities.  The presentation will outline the delta formation
process, and provide discussion concerning long-term impacts.

Use of Continuous Seismic Reflection
to Assess the Composition of the
Missouri River Bed

Steven K. Sando, U.S. Geological Survey, 111 Kansas Ave. SE,
Huron, SD 57350

Gavins Point Dam has altered the sediment-transport regime
of the Missouri River, changing channel morphology downstream.
In managing dam operations, the U.S. Army Corps of Engineers
(COE) must monitor rate and extent of channel morphology
changes below Gavins Point Dam to anticipate impacts on future
uses of the river and adjacent lands.

As part of channel monitoring efforts, the COE requested
that the U.S. Geological Survey (USGS) use a continuous
seismic-reflection system to study bed-material composition and
occurrence of subsurface horizons in the Missouri River bed
downstream from Gavins Point Dam. Seismic-reflection systems
transmit and receive acoustic signals through the water column
and river bed. As the signal encounters horizons of different
acoustical impedance, part is reflected back to the receiver and
part penetrates further into the sediment and again is reflected
upon encountering subsequent horizons. Reflection strength is
dependent on contrast between adjoining horizons and the signal
is recorded on a thermal chart recorder. The seismic record can
be interpreted to identify occurrence and elevation of
subsurface horizons. Qualitative assessment (continued)
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of surficial bed composition is possible because changes in
intensity and pattern of the record occur when surface bed
material changes. When operated in conjunction with GPS, the
seismic system can be used to map surficial bed composition and
occurrence of subsurface horizons.

The USGS used the seismic system to conduct two studies, in
1996 and 1998, below Gavins Point Dam. Notable results include:
1) the seismic system was effective in distinguishing subsurface
horizons and determining qualitative composition of surficial bed
materials; 2) bed composition and elevation and dominant subsur-
face horizons along cross-sectional and longitudinal profile lines
were determined. Specific results, with emphasis on mapping
surficial bed composition, will be presented.

Pipeline Transport of Large Volumes
of Solids

C.A.Shook, #1103, 12303 Jasper Ave., Edmonton, AB, Canada
T5N 3K7

The Canadian bituminous oil sand deposits represent one of
the world�s largest reservoirs of extractable hydrocarbons and
synthetic crude oil has been produced commercially from these
deposits for more than 25 years. Two plants are currently in
operation, producing approximately 20% of the total Canadian
crude oil output, and it is planned to increase production consider-
able in the next few years.

Slurry pipeline transport is employed throughout the extrac-
tion processes, and especially in tailings transport. Large volumes
of solid tailings are produced in the extraction process, in the
form of a slurry of clean sand, with median diameter greater than
150 microns, together with clay and silt. To illustrate the quanti-
ties of solids, the new mine to be opened in 2001 will produce 23
million cubic metres of solids per year.

Progress in handling these slurries reliably has been achieved
through a series of systematic research investigations using
laboratory pipelines up to 20 inches in diameter. This research
has been generalized in the form of mechanistic models which
can be used to predict friction losses. Deposition velocities have
been generalized with correlations which have been improved as
the data base has expanded. This presentation will summarize the
current state of knowledge in this field.
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Conversion  of the Pick-Sloan System
to a Sustainable System:  The Pipeline
Transport of Silt

Howard Coker, Department of Chemistry, University of South
Dakota, Vermillion, SD 57069

A preliminary report on the feasibility of converting the Pick-
Sloan system to a sustainable system was presented at the First
Annual Conference.  Each year, 100,000 acre-ft of sediment
enters the six main-stem reservoirs.  The permanent pool (25%
of capacity) of Lewis and Clark Lake will be sedimented in a
decade, that of Lake Francis Case in two decades.  Quantitative
computation of the energy required to the transport the sediments
of each reservoir to the Missouri River channel at Gavins Point is
not yet possible.  No careful study of pipeline transport has been
made for particles below 165 micron in diameter.  However, a
plausible extension to 62.5 micron particles gives an upper bound
for the transport of the silt and clay of 4% of the electrical
energy generated at the system generators.  The actual energy
requirements should be substantially less than 4%.  The sand and
gravel may constitute as much as 5% of the sediment.  As
determined by software obtained from the GM Locomotive
Group, transport of this amount by rail would also require 4% of
the energy generated by the system.  Definition of the full cost of
transport of both components will provide a benchmark for
evaluating alternate strategies for achieving sustainability.  These
would include alternate uses of the sediments such as enrichment
of agricultural land and investments in mitigation efforts.
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The Missouri River Corridor Program
of South Dakota:
A Grassroots-driven, Long-term
Strategic Plan for Regional
Revitalization

Christine Yackley, PO Box 42, Onida, SD 57564-0042

The Missouri River Corridor Program (MRCP) is designed to
be a catalyst for facilitating holistic river resource and watershed-
based rehabilitation, preservation, and stewardship.  The MRCP
seeks sustainable development of the Missouri River with a
mission statement that is: To develop and implement a compre-
hensive strategic plan for maximizing the potential of the environ-
mental, cultural, historical, recreational, and economic resources
within the Missouri River Corridor.  Through this plan, it is hoped
that a balance can be established between the preservation and
enhancement of natural biodiversity and natural processes,
human heritage features, and ongoing human development so that
the corridor will function productively and, ultimately, to flourish
for generations to come.  Once accomplished, these achieve-
ments should then stimulate program spin-offs to include in-
creased tourism, expansion of specific resource-related goods
and services, and new avenues for extended economic develop-
ment and rural revitalization for the communities and inhabitants
residing within, or adjacent to, the corridor boundary.  Using the
South Dakota reach of the Missouri River as the common
physical �thread� that binds this region together, the MRCP is
intent upon acting as the catalyst and pointing the direction to
guide the inhabitants of the Missouri River Corridor and its
tributaries towards achieving these ends.  These actions, cur-
rently being accomplished through the localized efforts of the
volunteers and agencies involved, are truly bringing new life to,
and renewed human identification with, the Missouri River and its
basin.
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Water Demands from Five Semi-arid
Missouri River System Tributaries
in Kansas

Thomas A. Eddy, Division of Biological Sciences, Emporia State
University, Emporia, KS

Water supplies in the major tributaries of the semi-arid
western region of the Missouri System are failing to meet the
needs of the primary users in agriculture, industry and municipali-
ties.  This project used estimates of water demands from five
Kansas rivers to gain information critical to making intelligent
decisions concerning allocation of water resources in the region.
Estimates of demands from the rivers for commercial and
domestic uses were acquired from governmental studies.
Natural demands from evaporation and evapotranspiration were
estimated from field studies in the tributary basins.  The evapora-
tion and evapotranspiration demands from the surface waters in
the 5 systems totaled 300,000 acre-feet / yr.  This demand
equaled all estimated annual uses of domestic water for the entire
state of Kansas and is approximately three times the amount of
industrial water use in Kansas.  Irrigation (65,3675,000 acre-feet/
yr.) is the only use exceeding the natural losses.  Evaporation and
evapotranspiration have not previously been included in water use
estimates.  This study indicates the significance of including
natural water demands in formulating river water management
strategies.
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Water Quality of a Remnant Riparian
Wetland along the Missouri River

Dale Blevins, Room 221 301 W. Lexington Independence, MO
64050

COAUTHORS
David C. Heimann, U.S. Geological Survey, Independence, MO
Peter B. McMahon, U.S. Geological Survey, Lakewood, CO

Recent acquisitions of Missouri-River flood plain for wetland
restoration need data on remnant wetlands to quantify water-
quality functions and provide strategies for wetland water-quality
management. The U.S. Geologicial Survey and the State of
Missouri are investigating nutrient cycling at Little Bean Marsh
adjacent to the Missouri River. The marsh is a naturally-occurring
riparian wetland, covers approximately 300 acres, and is sur-
rounded by row-crop agriculture.

Inflows, outflows, and ground-water levels were measured to
quantify hydrologic functions and samples were collected twice
per month over 12 months at 5 locations to quantify nitrogen (N)
and phosphorus (P) removal rates. Many water samples with
concentrations of nitrate less than 0.005 mg.L and persistent
concentrations of total N greater than 0.5 mg/L indicate denitrifi-
cation is rapid when water temperatures are greater than 5 deg.
C and may be limited by rates of nitrification or vegetative decay.
Acetylene-block experiments, conducted in small enclosures on
the marsh bottom, have measured summer denitrification rates
averaging 0.21 g/d/m2 when nitrate was artificially added.
Measurements of Eh and pH and moisture in bottom-sediment
cores have identified hydrochemical conditions favoring denitrifi-
cation.

Two years of continuous dissolved-oxygen, temperature,
specific-conductance, Ph, and water-level data have also been
collected. Despite shallow depths, thermal stratification is com-
mon and greatly affects dissolved-oxygen concentrations as does
photosynthesis. Dissolved- oxygen frequently is less than the 5
mg/L standard set for the protection of aquatic life. Specific
conductance is closely related to rainfall events and ice forma-
tion. Sediment and P accumulations will be measured on plates
set on the marsh bottom for a year.

Wednesday, March 24
Concurrent Session I
8:00 a.m.
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Pollution in Big Spring Creek:
A Success Story

Isaac Opper, 5th Grade Student at Lewis and Clark Elementary,
Lewistown, MT

Isaac Opper learned from a news article in the local paper
that fish in Big Spring Creek, the river that runs through his town
and is the source of the community�s drinking water, were
contaminated with Polychlorinated Byphenyls (PCBs).  Upon
learning that no one knew where the PCBs came from, he
decided to find out.  His independent efforts to track the source
of contamination, researching PCBs and sampling the creek
sediments, indicated where the PCBs were entering the river.
Because of his work, state and federal agencies are following up
with major efforts to find and eventually clean up the source of
PCBs in his community.

Corps Planted and Natural Plant
Recolonization on the Benedictine
Bottoms

Joseph Curry, Benedictine College, 1020 N. 2nd Street
Atchison, KS 66002

COAUTHORS
Allison M. Lidolph, Sarah E. Zielinski, John W. Davis, Martin
Simon, Benedictine College, 1020 N. 2nd Street Atchison, KS
66002

The transition of the Benedictine Bottoms from agricultural
land back to its native floodplain habitat was begun by the Army
Corps of Engineers at the end of the 1993 growing season. Since
1994, the Corps has planted 176,100 tree and shrub seedlings on
550 acres, and 750 acres with native grass species and legumes.
Plant diversity is being monitored through a floristics study
conducted by the Benedictine College Biology Department. This
study is done by pressing and mounting the collected blooming
plants. These mountings are then identified by using Grays
Manual of Botany and placed in the Benedictine Bottoms
Herbarium. The progress of the CORPS tree planting is moni-
tored by using maps, and planting data. Beginning the fall of 1997
various plots were surveyed for the abundance of (continued)

Wednesday, March 24
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surviving Corps planted trees. The Benedictine Bottoms Her-
barium has grown to include over 47 families, 103 genera, and 127
species. The results of this study are being compared to a rela-
tively undisturbed wetland complex located 20 miles south of the
Bottoms in Fort Leavenworth. It was found in the Corps planting
three species accounted for 27.6% of the plantings made up the
greatest part of the surviving trees in the 1994 plantings. The 1995
plantings had a much higher degree of survivorship. An examina-
tion of the planting techniques, microhabitats, weather and flooding
conditions of the past four years provides for why certain species
were successful and why others were not. This study has been
supported in part by the Kansas Department of Wildlife and Parks,
and the Discovery College Committee.

Historical Description of Benedictine
Bottoms Missouri River Flood Plain
Plant Biodiversity

Sarah Kafka, Benedictine College, 1020 N. 2nd Street Atchison,
KS 66002

COAUTHORS
Martin Simon, Allison M. Lidolph, Jack Davis, and Daniel
Bowen, Benedictine College, 1020 N. 2nd Street Atchison, KS
66002

The Water Resources and Development Acts of 1986-1990,
mandated that the Army Corps of Engineers mitigate the wetland
habitats along the Missouri River that had been converted to
agricultural use. An important function of this mitigation is to
restore the disturbed habitat to some previous �natural� conditions.
Historical records of vegetation types previously occurring in the
mitigation site, referred to as the Benedictine Bottoms, are useful
in establishing the appropriate benchmark of the pre-disturbance
habitat. These benchmarks are necessary to determine the
progress of the mitigation efforts. Six different data sets are being
evaluated to establish a basic vegetation growth and development
pattern of a floodplain over a period of almost 200 years beginning
with the data from the Lewis and Clark expedition of 1803. This
historical evaluation includes the Public Land Survey maps from
the early 1850�s, species collected by the sisters from Mount St.
Scholastica in Atchison, Kansas in the early 1900�s, Jean
Linsdale�s data from the 1920�s in Doniphan County, Malcolm
Brumwell�s data from 1939 and 1940 of the Ft. Leavenworth

Wednesday, March 24
Concurrent Session I
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Military Reservation and Hubert W. Blocker�s collection from the
1950�s and 60�s. This historical evaluation ends with the 1997
Kansas Biological Society survey of the Ft. Leavenworth
area.The total composite benchmark list of species contained 359
different species. Each of the six data sets depict slightly differ-
ent floristic characteristics which could serve as the benchmark
habitat. Our analysis of the historical botanical record suggests
that various habitat types existed in the Benedictine Bottoms
which reflect differences in land use practices over the last 200
years.

Avian Use of Missouri River Flood
Plain Wetlands

Dale Humburg, Missouri Department of Conservation,
Columbia Research Center, 1110 S. College Avenue, Columbia,
Missouri, 65210

CO-AUTHORS
Douglas L. Helmers, USDA/NRCS, 601 Business Loop 70 -
West, Columbia, MO 65203
Leigh H. Fredrickson, Gaylord Memorial Laboratory, Puxico,
MO 63960
Karen J. Bataille, Missouri Department of Conservation,
Columbia Research Center, 1110 S. College Avenue, Columbia,
MO 65210

Studies were conducted following the Great Flood of 1993 to
determine differences in avian use of Missouri River floodplain
wetlands and aquatic habitats.  Four habitat types studied in-
cluded temporary wetlands, remnant oxbows and sloughs, and
two types of blue holes or scours created when flood waters
breached levees and scoured deep basins.  Two types of scours
were created when levees parallel and proximate to the river
(�connected scours�) and when levees perpendicular to the river
(nonconnected scours) were breached.  All four habitat types
were included in biweekly, helicopter surveys (March to Septem-
ber) of 80 sites (20 of each type) between Hartsburg and Kansas
City, Missouri and 60 sites surveyed between St Joseph, Missouri
and Sioux City, Iowa  (no connected scours existed above St
Joseph).  More than 700,000 birds of 80 species were tallied, and
use was determined by specific habitat conditions that generally
were exclusive among (continued)  habitat types during single

Wednesday, March 24
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survey periods.  The same conditions, however, were present in
different habitat types at different times of the spring - fall survey
period.  Changes in habitat condition were due to precipitation,
flooding, degree of disturbance (e.g. farming or levee construc-
tion), and drainage projects.  Results reflect the need for inte-
grated habitat management strategies that include intensively
managed wetlands, passively managed floodplain tracts, and
agricultural lands.

Waterbird Use of a Chute and Flood
Plain Wetland Complext during Spring
Migration

Ellen Erhardt, USGS-BRD, Columbia Environmental Research
Center, 4200 New Haven Road, Columbia, MO 65201

James Fairchild and Duane Chapman, USGS-BRD, Columbia
Environmental Research Center, 4200 New Haven Road,
Columbia, MO 65201

Waterbird use of a newly formed chute and a wetland
complex on the adjacent floodplain was studied on the Lisbon
Bottoms Unit of the Big Muddy NFWR to assess the benefits of
spring flood pulses and new floodplain habitats to wildlife. The
wetlands complex contained 6 semi-permanent wetlands, 2
seasonal wetlands, 3 temporary wetlands and was connected to
the river at high flows by a notch in the bank of the river. The
complex was observed for waterbirds from mid-March through
mid-May 1997 and 1998, which encompassed spring waterbird
migration and spring high flow events. Relative use of the three
wetland types and the chute were assessed before, during, and
after the spring flood using abundance and species richness of 7
waterbird groups (ducks, geese, herons, rails/coots, pelicans/
mergansers/cormorants, shorebirds, and terns/gulls) as an index.
The chute, the seasonal wetlands, and the temporary wetlands
were used primarily by migrating waterbirds, whereas, semi-
permanent wetlands were used by wood ducks. Ducks, coots,
herons, and shorebirds occurred on all the wetland types, but
geese, terns, and pelicans, were only found on the chute. Thus,
the chute supported more groups of waterbirds than the wetland
complex. Before the flood, the chute and the seasonal wetlands
supported nearly all of the waterbirds. During the flood, the
flooded willows, seasonal wetlands, and temporary wetlands
were used by ducks, coots, and rails. After the river levels fell,
the chute was used by spring migrating shorebirds.

Wednesday, March 24
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Waterbird Use of Lower Missouri
River Flood Plain Wetlands

Amanda McColpin, University of Missouri Fisheries and
Wildlife Program, 302 ABNR Columbia, MO 65211-7240

During the past century, the lower Missouri River floodplain
was converted from forested floodplain interspersed with wet-
lands to a primarily agricultural landscape. Catastrophic flooding
in 1993 set the stage for large-scale restoration and enhancement
of floodplain fish and wildlife habitat. By evaluating waterbird use
on a variety of wetland types, this study provides insights into
management opportunities on newly acquired floodplain wetlands.
This study examines time budgets of several waterbird species in
randomly selected sites of five wetland types on the Missouri
River floodplain from Hartsburg to Kansas City, Missouri. Sites
were visited approximately twice a week, March-October, 1996-
1997. Behavior of randomly selected individual waterbirds was
continuously recorded for 10 minutes using a hand-held data
recorder. Blue-winged teal (Anas discors) showed dynamic
behavioral patterns which varied with wetland type and season;
in general, the proportion of time spent feeding was higher during
spring than fall migration, especially in the newly scoured sites.
Feeding behavior dominated least sandpiper (Calidris minutilla)
time budgets at all sites and during both migratory periods.
Surprisingly, adult great blue herons (Ardea herodias) spent the
least time feeding in remnant emergent wetlands and the most
time feeding in scours connected to the river and in unfarmed
temporary wetlands. Waterbirds used all wetland types studied
(including flood-scoured sites, temporary wetlands and remnant
emergent wetlands), indicating that a variety of wetland habitat
types with varying water regime, vegetation structure and food
base should be included in restoration and enhancement efforts.

Wednesday, March 24
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Birds Respond to Habitat, 1998,
Piping Plover and least Tern Survey
Results

Casey D. Kruse, US Army Corps of Engineers, Omaha District,
PO Box 710, Yankton, South Dakota  57078

CO-AUTHOR
Greg A. Pavelka, US Army Corps of Engineers, Omaha District,
PO Box 710, Yankton, South Dakota  57078

Habitat for the least tern (Sterna antillarum) and piping
plover (Charadrius melodus) was greatly reduced during three
consecutive years of record runoff (1995-1997) into the Missouri
River System (System). With the loss of habitat availability during
this period, breeding adult numbers and productivity declined for
both species.  With a return to normal runoff and subsequently
excellent habitat conditions, 1998 saw a dramatic reversal to
declining recruitment rates for both least terns and piping plovers.
Piping plover adult surveys observed a 297% increase in breeding
adults (465/117) in 1998 compared to 1997, while least tern adult
numbers were up 31% (631/481).  While adult censuses were not
record levels, observed nest success and fledge rates during 1998
were the highest on the System since surveys began in 1986.
Least tern observed nest success was 82.5% (282/342).  Piping
plover observed nest success was 77.2% (179/232).  This
compares to a System average (1986-1997) observed nest
success of 41.7% for least terns and 40.9% for piping plovers.
The nesting success was followed by unprecedented fledging
success.  Least tern fledge success in 1998 was 1.73 fledglings/
adult pair.  Piping plover fledge success was 1.61 fledglings/adult
pair.  This compares to a System average fledge ratio of 0.48 for
least terns and 0.69 for piping plovers.  Quantitative changes in
habitat availability and other impacts resulting in the increased
least tern and piping plover recruitment will be presented.
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Can the Missouri River Play a role in
Piping Plover Recovery in the
Northern Great Plains?

Nell McPhillips, U.S. Fish and Wildlife Service, South Dakota
Field Office, 420 South Garfield Avenue, Pierre, SD 57501.

The Northern Great Plains population of the piping plover
(Charadrius melodus) continues to decline. The 1988 Recovery
Plan for this species identifies portions of the Missouri River as
essential to piping plover recovery. As Missouri River manage-
ment issues remain contentious and the larger portion of the
Northern Great Plains piping plover population nests in the
Coteau regions of Montana and North Dakota, some are ques-
tioning the validity of managing the Missouri River for piping
plover recovery. I evaluate the importance of the Missouri
River piping plover population to the overall recovery of
the Northern Great Plains population by reviewing
current literature, population recovery status
and management information, population
census data, population modeling data
and the history of managing piping
plover populations on the Missouri
River. I suggest that we cannot
meet current and proposed
piping plover recovery goals for
the Northern Great Plains
population without maintaining and
managing Missouri River sandbar/
shoreline habitats. Furthermore, we
would also threaten International recov-
ery of the Canadian Prairie population of
the piping plover without appropriate
Missouri River management.
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Amphibian Use of Flood-created
Wetlands on the Missouri River Flood
Plain

Rochelle B Renken, Missouri Department of Conservation,
1110 South College Avenue, Columbia, MO, 65201

The Missouri Department of Conservation, along with
cooperating federal agencies and universities, has been examining
the contribution and value of wetlands created by the Missouri
River flood of 1993 in enhancing the biodiversity of the lower
Missouri River ecosystem.  In one portion of this research, which
is called the Missouri River Post-flood Evaluation project
(MRPE), I examined amphibian use of not only the new flood-
created wetlands, but also amphibian use of existing wetlands.  I
examined amphibian use at 6 different types of wetlands: rem-
nant emergent, wooded slough, farmed temporary, unfarmed
temporary, flood-created non-connected, and flood-created river-
connected wetlands.  During 1996 through 1998, sampling was
conducted at 24 wetlands during late-February through May to
note which amphibian species and how many amphibians were
coming to the wetlands.  In addition, sampling for larval amphib-
ians at each wetland was performed in late-May and June to
determine wetland contribution to amphibian breeding efforts. It
appeared flood-created wetlands attracted some amphibians, but
were of little value as breeding ponds.  Temporary wetlands,
especially farmed temporary wetlands, and wooded sloughs and
remnant emergent wetlands attracted amphibians and served as
breeding ponds for amphibians.  Factors influencing the value of
flood plain wetlands for amphibians will be discussed.

Benthic Macroinvertebrates
Associated with Specific Habitats and
Substrates in the lower Missouri River

Barry C. Poulton, Columbia Environmental  Research Center,
USGS-Biological Resources Division, 4200 New Haven Rd.,
Columbia, MO 65201

COAUTHORS
J. F. Fairchild and M. L. Wildhaber, USGS-BRD, Columbia
Environmental  Research Center, 4200 New Haven Rd.,
Columbia, MO 65201     (continued)
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Benthic macroinvertebrates serve as the primary food source
for many fish and wildlife species, and are important indicators of
habitat quality and floodplain biodiversity in large rivers. The
benthic community of the channelized lower Missouri River is
poorly known; no comprehensive species list is available, and
community-based habitat affinities which are necessary for
guiding future restoration efforts have not been previously
established.  Specifically, ecological features such as invertebrate
abundance, species richness, and number of species unique to
individual habitats can be used as indicators of the relative value
of existing habitats and those presently being restored within the
floodplain.

We have examined invertebrate diversity and abundance in
the Lisbon Bottoms reach near Glasgow, Missouri (RM 213-218)
by sampling of main channel (sand, snags, rock), backwater (silt,
muck), and chute (sand, snags) habitat with artificial substrates,
ponar grab, hand netting, and benthic trawls to determine the
contribution of these habitats.  A total of 128 species of
macroinvertebrates are now known from this reach, including
taxa considered rare or restricted to large rivers (= 9), and taxa
not previously reported from the lower Missouri (= 4).  Main
channel rock substrate had the highest total species richness

 (= 78), biomass  (83,869/m3  interstitial volume), and the most
number of unique taxa within the EPOT (Ephemeroptera,
Plecoptera, Odonata, and Trichoptera) insect orders (= 49).
Other habitats contributed fewer unique taxa, including deposi-
tional silt/muck (= 22), sand (= 4), and detritus snags (= 3).
Sand habitats in the chute and main channel had the lowest
biomass (87.4/m2) and taxa richness (= 6), however benthic
trawls from sand yielded higher taxa richness and biomass than
Ponar grabs due to the size of the area sampled and the patchi-
ness of organic detritus deposition.

Artificial substrate data suggests that heterogeneity, stability,
and composition of substrates in the river are major factors
directly controlling invertebrate colonization success.  Even
though snags and habitats with finer substrate materials had
fewer taxa and invertebrate abundance, they harbor ecologically
important species and contribute to overall ecological function
and biodiversity in the floodplain.  These results highlight the
importance of improving and maintaining habitat diversity, and
have significant implications for future hydrologic management
and rehabilitation efforts within the Missouri River corridor.
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Biodiversity Patterns of Terrestrial
Macroinvertebrates on the
Benedictine Bottoms in
Northeast Kansas

Liese Hummel, Benedictine College, 1020 N. 2nd Street
Atchison, KS 66002

COAUTHORS
M. Simon, J. Herzet, A. Lidolph, L. Stallbaumer, and D.
Bowen, Benedictine College, 1020 N. 2nd Street Atchison,
KS 66002

The U.S. Army Corps of Engineers initiated a mitigation
project to restore 930 hectares of farm land back to Missouri
River floodplain. Benedictine College is monitoring the
biodiversity changes of the Benedictine Bottoms located in
northeastern Kansas. As a part of this study, arthropod sampling
was initiated in May 1995, along randomly chosen transects.
Sticky traps, set 1-1.3m off the ground, consisted of clear trans-
parencies covered with 96cm2 of Tanglefoot adhesive. The use
of pitfall traps was later introduced in May 1997. Circular pitfall
traps with a diameter of 15.5 cm were placed in the ground and
filled with one 2.5 cm of preservative. Over 43,000 individuals
were collected and identified to order. Data from the 1995-1998
sampling period indicate that seasonality, microhabitat, and land
use play a significant role in explaining the variance in inverte-
brate biodiversity. Non-flying insects were collected on the sticky
traps lending credibility to their use beyond aerial invertebrates.
The pitfall traps revealed additional taxonomic diversity with the
collection of primarily terrestrial insects. The results from this
study will be compared to data collected from another intact
floodplain site with comparisons determining the effect that
mitigation efforts have had on restoring the biodiversity to the
Benedictine Bottoms. Funding came from the Kansas Depart-
ment of Wildlife and Parks, the Evah C.Cray Residuary
Charitable Trust, and Discovery College Committee.
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Habitat Use and Catch Rates of
Benthic Fishes in the Missouri River

Bradley Young, Department of Wildlife & Fisheries Sciences,
Box 2140B, South Dakota State University, Brookings, SD
57007

CO-AUTHORS
Tim Welker, Department of Fish & Wildlife Resources,
University of Idaho, Moscow, ID 83844
Mark Wildhaber, USGS-BRD, Environmental & Contaminants
Research Center, 4200 New Haven Rd., Columbia, MO 65201

Alterations to the channel morphology, flow velocity, historic
seasonal flow patterns, and the construction of large impound-
ments on the Missouri River may have caused changes in the
population structure and habitat use of benthic fishes.  Through
the identification of habitat preferenda and population structure of
twenty-six selected benthic fish species, we hope to provide
criteria useful for the management and sustainability of these
native species� populations.  Fish were collected from Montana to
Missouri and pooled into one of three river categories for analy-
ses: Least Impacted (upper Missouri and Yellowstone Rivers),
Inter-reservoir (Fort Peck to Gavins Point), and Channelized
zones (Iowa/Nebraska to mouth).

Depth and velocity gradually increased from Montana to
Missouri in flowing habitats.  Water temperature and turbidity
both gradually increased from Montana to Missouri, but showed
sharp declines in the inter-reservoir zone.  Substrate changed
from a gravel-sand dominated bottom in the least impacted zone
to a sand-silt dominated bottom in the inter-reservoir and
channelized zones.  Differences in these variables among the
three river zones affect habitat suitability and use by specialized
species.

From our twenty-six target benthic species, we selected four
to represent our river wide results: shovelnose sturgeon
(Scaphirhynchus platorynchus), blue sucker (Cycleptus
elongatus), channel catfish (Ictalurus punctatus), and sicklefin
chub (Macrhybopsis meeki).  These species occurred in all
three zones, but with differing frequencies associated with habitat
differences.  Individual species showed similar physical habitat
preferences across all three river zones, but their abundance
varied among these zones according to available habitat conform-
ing to their preferences.

Wednesday, March 24
Concurrent Session II
9:00 a.m.



PAGE 44 PA P E R  A B S T R A C T S

Electrofishing in the Missouri River in
the Vicity of the Ameren UE Labadie
Power Plant

Kenneth W. Lynn, Ameren Corporation, 1901 Chouteau Mail Code
602, St. Louis, MO 63103

Ameren Corporation (formerly known as Union Electric
Company) conducted biomonitoring in the Missouri River in the
vicinity of the AmerenUE-Labadie Power Plant from 1980 to 1985,
and then again from 1996 through 1997.  The study was done in
order to characterize the aquatic community in the vicinity of the
Labadie Plant, and to provide a database against which natural
variations in the populations could be discerned.  The plant�s water
intake is located on the lower Missouri River in Franklin County,
Missouri, at river mile 57.5.  Electrofishing was conducted at a
quarterly (seasonal) frequency at five sites, one upstream from the
plants water intake structure, one in the plant�s cooling water
discharge canal, and three sites immediately downstream.

Results indicate that a well-balanced, indigenous aquatic
community exists in the vicinity of the Labadie Plant.  No unusual
results were obtained in either the fish sampling.  No population
dynamic trends were observed that would indicate that the plant�s
operation is having a deleterious effect on the fish or benthos
populations.  In fact, the results indicate that the populations are
sustainable and relatively stable.  Trend analyses of the calculated
indices indicates that measurable improvement has occurred from
1974 to the present.  The study results document the continued
existence of a normal and expected distribution, composition, and
diversity of the fish community, and serve to support the contention
that a balanced, indigenous, healthy fishery continues to exist in the
vicinity of the Labadie Plant.
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Use of Backwater Habitats by native
Fishes in the Missouri River, North
Dakota

Shanonn J. Fisher, Department of Wildlife and Fisheries Sciences,
SDSU, Brookings, SD 57007

CO-AUTHORS
David W. Willis, Department of Wildlife and Fisheries Sciences,
SDSU, Brookings, SD 57007
Michael Olsen, Ecological Services Office, U.S. Fish and Wildlife
Service, Bismarck, ND 58501

Many ecologists are confident that backwater habitats are
critically important during one or more life stages of most native
riverine fishes.  Documentation, however, has been sparse or
completed in lotic ecosystems that have been highly regulated or
substantially modified.  In 1997, we initiated a study on a portion of
the Missouri River above Lake Sakakawea in North Dakota that
has a relatively natural hydrograph as a result of inflow from the
unregulated Yellowstone River.  Also in this river segment, there are
several backwaters that appear to be functioning in their historical
manner.  During several hypothesized key hydrograph periods in
1997 and 1998, we sampled fishes with a variety of gears in two
backwater habitats to help determine seasonal use.  We wanted to
identify which hydrograph periods may potentially be critical for
native fish species during different life stages.  For example, adult
northern pike (Esox lucius), bigmouth buffalo (Ictiobus
cyprinellus), and smallmouth buffalo (I. Bubalus) exhibited a
strong affinity to backwater habitats as spawning areas during peak
flows, while larvae and juveniles of these same species utilized
backwaters as nursery and rearing habitats later in the year.  Other
species, such as white crappie (Pomoxis annularis), black bullhead
(Ameiurus melas), and western silvery minnow (Hybognathus
argyritis) appeared to be more residential, with all life stages
present during most sample periods.  Our observations of age-0 blue
suckers Cycleptus elongatus, burbot Lota lota, and walleye
Stizostedion vitreum indicated that backwater habitats may provide
critical refuge and food resources during high water periods that
coincide with early life history stages of some channel-hatched
species.  The monitoring of native species in backwater habitats will
provide much needed empirical data that will help direct and support
the reclamation and management of floodplain habitats and aid
researchers in not only understanding how, but to what extent and
when these backwaters provide critical habitat for native fishes.
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Changes in Walleye Population Status
and Angler Use and Harvest Pattersn in
Lake Oahe, South Dakota

John Lott, South Dakota Department of Game, Fish & Parks,
Missouri River Fisheries Center, 523 E. Capitol, Pierre, SD 57501

CO-AUTHOR
Bruce Johnson, South Dakota Department of Game, Fish & Parks,
Missouri River Fisheries Center, 523 E. Capitol, Pierre, SD 57501

Since 1982, when fish population surveys were initiated,, the
walleye population status and angler use and harvest patterns for
Lake Oahe have undergone drastic changes.  Changes in angler use
and harvest patterns, in association with the development of the
walleye fishery, were also documented by creel surveys in 1982,
1983 and 1991-1998.  These changes have been caused by a
number of factors that have altered the system.  As Lake Oahe has
aged, habitat has become more suitable for  walleye spawning and
recruitment.  Better available spawning habitat, higher condition
values in response to the establishment of rainbow smelt, and the
selective harvest of large fish from the walleye population have all
favored an increase in levels of walleye recruitment and a shift in
walleye population size structure. Reduction in walleye growth rates
since 1996 has reduced the rate of replacement of large walleye
harvested by anglers and has helped shift the Lake Oahe walleye
population from a relatively low density population with high size
structure to a higher density population with smaller size structure.
Possible alternatives for reversing this process and restoring the
reputation of Lake Oahe as a �big fish� fishery will also be dis-
cussed.
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Understanding Changes in Rainbow
Smelt Distribution and Abundance and
their Effects on Condition and Angler
Catchability of Walleyes in Lake Oahe,
South Dakota

Wayne Nelson-Stastny, South Dakota Department of Game Fish &
Parks, Missouri River Fisheries Center, 523 East Capitol, Pierre,
SD 57501

Rainbow smelt are the primary prey for walleyes in Lake Oahe.
Because of their role as a primary prey species, smelt influence the
condition and catchability of walleyes by anglers. Nocturnal larval
trawling was implemented in 1995 to provide an index of reproduc-
tive success by rainbow smelt.  In 1993 coldwater gill netting was
initiated to provide an index of abundance of age-2 and older
rainbow smelt in the lower third of Lake Oahe.  Hydroacoustic
surveys were employed in 1996 to obtain estimates of age-0 smelt
abundance and age-1 and older smelt abundance. Rainbow smelt
were abundant in Lake Oahe from 1993 through 1995.  The catch of
age-2 and older smelt in the coldwater survey gill nets ranged from
316.4 to 154.6 per net night from 1993 to 1995.  Reproduction by
rainbow smelt in 1995 was strong as indicated by the 107.1 larval
smelt/100 m3 of water filtered in Lake Oahe.  In 1996 and subse-
quent years the smelt population has declined substantially.  In 1996
the catch per net night of age-2 and older smelt in the coldwater
survey dropped to 56.8.  In 1998 the catch of larval smelt was below
4 smelt/100 m3 of water filtered.  Hydroacoustic estimates of smelt
abundance dropped from 1,120,289,830 smelt in 1996 to 618,232,185
smelt in 1997. As rainbow smelt populations declined relative weight
of walleyes in Lake Oahe declined from values near 100 in 1993 to
value to values from 81 to 87 in 1997 for preferred walleyes.  The
declining smelt population also led to increased catchability of
walleyes by anglers.

Wednesday, March 24
Concurrent Session II
10:40 a.m.
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Trends in Selected Cyprinid
Populations in the Lower Missouri
River

Joanne M. Grady, U.S. Fish & Wildlife Service, 608 Cherry
Street, Suite 200, Columbia, MO 65201

CO-AUTHOR
Jim Milligan, U.S. Fish & Wildlife Service, 608 Cherry Street,
Suite 200, Columbia, MO 65201

The pre-settlement Missouri River was highly turbid with
wide seasonal flow variations and a shifting braided channel.
Some fish species which evolved in this environment are not well
adapted for today�s Missouri River which has been channelized
and impounded resulting in the loss of many acres of shallow
water, braided channel-sandbar habitat. Sicklefin chub
(Macrybopsis meeki), sturgeon chub (M. gelida) and flathead
chub (Platygobio gracilis) have been petitioned for Federal
Endangered Species Act listing. Plains minnow (Hybognathus
placitus) and Western silvery minnow (H. argyritis) are species
of special concern in the Missouri River. The objectives of this
study were to compare the abundance of these Missouri River
chubs and minnows to historical seining data and to compare
seining and benthic trawling efforts in the Lower Missouri River.
Logistic regression analysis of binary presence vs. absence data
from 1994 through 1997 indicated a decline in the probability of
collecting flathead chubs and Western silvery minnows. Neither
of these species were collected in 1997. The probability of
collecting sicklefin chubs increased over time while the probabil-
ity of collecting sturgeon chubs remained stable.

Wednesday, March 24
Concurrent Session II
11:00 a.m.
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Morphometric and Meristic
Differences among Missouri River
Sicklefin Chubs

Doug Dieterman, University of Missouri-Columbia, Fisheries
and Wildlife Department, 302 Anheuser-Busch Natural
Resources Building, University of Missouri-Columbia,
Columbia, MO 65211

CO-AUTHOR
David Galat, USGS-BRD Cooperative Fish and Wildlife
Research Unit, 302 Anheuser-Busch Natural Resources
Building, University of Missouri-Columbia, Columbia, MO
65211.

The sicklefin chub (Macrhybopsis meeki) is a small minnow
inhabiting the Missouri and Lower Mississippi Rivers.  Although
historically collected throughout the mainstem Missouri River,
recent collections (post 1990-) suggest declining and fragmented
populations.  In recent surveys, most sicklefin chubs have been
collected in two spatially separate areas: the Missouri River in
Missouri and in Montana/North Dakota.  Concern for genetic
conservation of these fragmented populations was expressed in
the U.S. Fish and Wildlife Service�s 1993 status report.  Stan-
dardized collections of sicklefin chubs from throughout the
Missouri River permitted us to examine phenotypic differences
among spatially separate populations.  Our objectives were to
compare selected morphometric and meristic characters of
sicklefin chubs among spatially separate populations and relate
differences to abiotic characteristics.  Sicklefin chubs were
sampled at randomly selected locations with bottom trawls and
bag seines in 18 lotic segments from river kilometer 3,255 to the
Mississippi River confluence.  About 30 morphometric and
meristic characters, such as eye diameter, body depth, anal fin
rays, and number of compound taste buds, were measured.
These data will identify phenotypic variability in this species and
will help contribute to our understanding of the influence of
genetic and/or environmental variability on phenotypic variability.

Wednesday, March 24
Concurrent Session II
11:20 a.m.
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A Proposal for the Missouri River
Institute

Tony Prato and Dave Connett, University of Missouri-Columbia,
130 Mumford Hall, Columbia, MO 65211

Numerous private and public organizations provide technical
support, data/information and hands-on management for the
Missouri River.  However, no single academic institution synthe-
sizes information and studies, conducts integrated research,
evaluates policies and offers educational programs related to the
Missouri River.  This poster discusses a proposal to establish the
Missouri River Institute (MRI) at the University of Missouri-
Columbia (MU).  The mission of the MRI would be to dissemi-
nate information, conduct research, evaluate policies and develop
educational programs that advance knowledge and understanding
of the cultural, economic, environmental and social conditions
affecting the use, management and restoration of the Missouri
River.

Locating the MRI at MU is most fitting because the univer-
sity has considerable experience in education, research and

outreach and is nationally recognized for its
programs in natural resources and environment.
In addition, the state of Missouri has strategic ties
to the Missouri River.  Potential beneficiaries of
MRI programs include: agricultural producers and
input suppliers, barge transportation companies,
environmental groups, land owners and managers,
levee districts, natural resource management
agencies, recreationists, river communities,
schools and colleges, water supply districts and
others.  Short-term goals would be to: determine
the geographic emphasis of the MRI (Upper and/
or Lower Missouri River, main stem only, main
stem plus selected tributaries, etc.); identify
potential collaborators; form multidisciplinary
teams to identify and prioritize research and
educational needs; meet with potential sponsors;
establish an advisory committee; hire staff and
purchase equipment; compile relevant data,
information and studies; and establish an interac-
tive web site.
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Angler Use and Harvest Survey of the
Missouri River System in Montana,
North and South Dakota, 1997

Clifton Stone, South Dakota Department of Game, Fish and
Parks, Chamberlain, SD 57325
Jeffrey C. Hendrickson, North Dakota Game and Fish
Department, Riverdale, ND 58565
Mike Brunsing and Mike Ruggles, Montana Fish, Wildlife and
Parks, Ft. Peck, MT 59223

Angler use and harvest surveys were conducted in 1997 on
Fort Peck Reservoir in Montana; Lakes Sakakawea and Oahe in
North Dakota; and Lakes Oahe, Sharpe and Francis Case in
South Dakota during daylight hours during the open water
season.  Anglers spent over 5.5 million hours, harvesting almost
1.7 million fish.  The harvest rate for all fish was 0.31 fish/angler
hour, ranging from a high of 0.47 in Lake Francis Case to a low
of 0.11 in Fort Peck.  Walleye (Stizostedion vitreum) accounted
for 86 percent of all fish harvested.  The harvest rate for walleye
was 0.26 walleye/angler hour, ranging from a high of 0.44 in
Lake Francis Case to a low of 0.08 in Fort Peck.  The catch rate
for walleye was 0.59 walleye/angler hour.  Anglers fishing Lake
Francis Case had the highest walleye catch rate at 1.07 walleye/
angler hour, followed by Lake�s Sharpe and Oahe at 0.82 and
0.66 respectively.  These surveys document almost 1.2 million
angler days during 1997, resulting in nearly 95 million dollars of
direct economic benefits.

Assessment of Larval Fish
Consumption by Goldeye in Two
Missouri River Backwaters

Daniel Moon and Shannon Fisher, Department of Wildlife and
Fisheries Sciences, South Dakota State University, Brookings,
SD 57007
Steven Krentz, Fisheries Assistance Office, U.S. Fish and
Wildlife Service, Bismarck, ND 58501

The presence of large number of adult goldeye (Hiodon
alosoides) in backwater habitats of the upper Missouri River,
combined with the presence of many other native fishes and their
larvae, has raised questions about the predatory effect goldeye
may have on the larval fish community.  Goldeye and larval fishes
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were sampled in backwater habitats during April, May, July,
August, and September of 1997.  Goldeye were collected with
experimental gill nets and larval fishes with light traps.  Peak
relative abundance of adult goldeye coincided with peak relative
abundance of larval fishes in July.  We examined the stomach
contents from 161 goldeye collected in July and August to
determine what proportion of the goldeye diet was composed of
larval fishes.  Only four stomachs contained larval fish (2.5%
frequency of occurrence) and larval fishes composed less than
0.1% of the total number of food items.  We found that
Corixidae, Coleoptera, and zooplankton (Copepoda and
Cladocera) were the primary diet items.

Bad River Water Quality Project

Jerry Thelen, Project Coordinator, Stanley County Conservation
District, Ft. Pierre, SD 57532

The Project is an EPA 319 Implementation Project designed
to implement and evaluate sediment control practices on the
highly erodible croplands and fragile clayey rangelands in the Bad
River Watershed of Stanley County, South Dakota.

The watershed is a 3,172 sq. mi. watershed located in west
central South Dakota and drains into the Missouri River between
the cities of Ft. Pierre and Pierre, SD. Livestock grazing is the
dominant land use.  Remaining land is used for hayland and
cropland.  Farm sizes vary from 3,000 to 35,000 acres.

The Bad River does not support its assigned beneficial uses
primarily because of sediment.  The sediment delivery of 3.25
million tons per year severely impacts the Lake Sharpe impound-
ment of the Missouri River.  The sport fishery contributes $2.5
million annually to the local economy when not impaired by
turbidity from the Bad River. Sediment has significantly reduced
channel capacity in the Missouri River.  This has increased
flooding in the municipalities and also caused the Corp of Engi-
neers to reduce power generation from Oahe Dam because of
the flooding caused by high winter flows.

The resulting project was based on the voluntary efforts of
the local landowners in cooperation with the Stanley County
Conservation District and Natural Resource Conservation
Service to implement Best Management Practices in the water-
shed to reduce erosion and sedimentation. The project has
demonstrated that significant sediment reduction can be achieved
without jeopardizing the economic stability of the cooperators.
Sediment in the target sub-watershed was reduced from 82.7
tons/ac-ft of runoff to 10.2 tons/ac-ft of runoff  within  a five
year time period.
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Bird Biodiversity on the Missouri
River Benedictine Bottoms Mitigation
Site from 1994-1999

Laura Stallbaumer, Daniel E. Bowen and Martin Simon,
Benedictine College, 1020 N. 2nd Street Atchison, KS 66002

Documentation of the increasing bird diversity is part of a
larger study of biodiversity taking place as the Corps of Engi-
neers facilitates the transition of the Benedictine Bottoms from
agricultural land to a managed riparian hardwood forest-wetland
complex.  Four methods were used in the collection of data:
(1) Levee Survey: The 3.8 mile levee bisects the study site, and
bird sightings are recorded to the nearest tenth of a mile.  (2) The
site is subdivided into three survey areas.  The observer walked
through each transect while recording data.  Observations are
correlated with these factors: date, time, temperature, cloud
cover, wind direction/speed, precipitation (type), and location.
(3) Through the use of the Kansas Breeding Bird Atlas Project
(KBBAT) methods, the breeding status of all species is assessed.
(4) The interior roads on the Bottoms were driven and we
sampled by noting the species and numbers of individuals seen.
Changes in habitat have already attracted at least 130 bird
species, many associated with wetlands, notably White-faced
Ibis, Black-crowned Night-Heron,Yellow-crowned Night-Heron,
Peregrine Falcon, Least Tern, White Pelican, and Bald Eagle.
Funding in part came from the Kansas Department of Wildlife
and Parks and the Evah C.Cray Residuary Charitable Trust, and
Discovery College Committee.

Entrainment of Ichthyoplankton in
the Lower Yellowstone River as they
Relate to Irrigation Intakes, 1995-1997

Steven Krentz, Fisheries Assistance Office, U.S. Fish and
Wildlife Service, Bismarck, ND 58501

We analyzed catch data from drift samples of
ichthyoplankton from the lower 30 miles of the Yellowstone River
in Montana and North Dakota.  A total of 63 samples were
collected using a D-shaped larval net at various habitat types.
The project included several habitat types, including shallow
(continued)
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water and deep water main channel and side channel habitats
during late June or early July from 1995 through 1997.  Analysis
of the data included looking at catch rates for four categories;
paddlefish (Polydon spathula) or sturgeon (Scaphrynchus)
eggs or larvae, fish eggs, larval fish, or invertebrates.  We
compared the catch rates for each category at the various habitat
types.  We found increased catch rates for all categories at the
bottom of the main channel and at the surface in shallow water
side channel habitats.  Current recommendations include that
irrigation intakes draw water from the bottom of the water
column.  Results from this project suggest that the recommenda-
tion for the placement of irrigation intakes may need to be
modified for riverine habitats.  Further work is needed to more
clearly identify species-specific impacts.

Fishes of the Missouri National
Recreational River, South Dakota
and Nebraska

Charles R. Berry Jr, South Dakota Cooperative Research Unit, U.
S. Geological Survey, South Dakota State University,
Brookings, SD 57006
Bradley Young, Department of Wildlife and fisheries Science,
South Dakota State University, Brookings, South Dakota
57006

The Missouri National Recreational River was added to the
National Wild and Scenic Rivers System in 1978.  This 59-mile
section of the river is one of the few remaining reaches that
remains in a relatively natural condition.  There has never been a
thorough inventory of the fish community.  We collected fish
during three summers (1996-1998) from six macro habitats
(channel crossovers, inside bends, outside bends, secondary
channels connected to the river, secondary channels not con-
nected to the river, tributary mouths) using five gears (experimen-
tal gill net, drifting trammel net, trawl, electrofisher, and seine).
Physical conditions (water velocity, bottom substrate, turbidity,
temperature) where fish were collected were also measured.
In 1996, 4,042 fish of 40 species were collected; in 1997 the total
was 8,377 fish of 43 species.  Data from the 1998 field season
are being analyzed.  Numerically dominant species in 1996 were
emerald shiner (52%), gizzard shad (16%), river carpsucker
(5%), and sand shiner (3%); whereas in 1997, species comprising
more than 3% of the total catch were gizzard shad (39%),

(continued)
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emerald shiner (19%), quillback (8%), spotfin shiner (7%), and
sand shiner (3%). Common recreational species included chan-
nel, blue, and flathead catfish, walleye, sauger, drum, smallmouth
and largemouth bass, white crappie, northern pike, and yellow
perch.  Introduced species were grasscarp, rainbow smelt, and
white bass.  Species thought to be rare included shovelnose
sturgeon and sicklefin chub.  These data will help the National
Park Service implement management plans with full consider-
ation for conserving and enhancing fishery resources.

Microbial Biodiversity on the
Benedictine Bottoms

Jennifer Charette, Elizabeth Heitman, Arlene Mauzey, Vince
Nguyen, Lawrence Bradford, OSB., Martin Simon, Benedictine
College, 1020 N. 2nd Street Atchison, KS 66002

The U.S. Army Corps of Engineers initiated a program to
mitigate the wetland habitats along the Missouri River that had
been converted to agricultural use.  An important function of this
mitigation is to restore the disturbed habitat to some previous
�natural� conditions.  This project to restore the area in Atchison
county called the Benedictine Bottoms back to its native flood-
plain habitat began at the end of the 1993 growing season. Since
then many trees, shrubs, and grasses have been planted and the
level of biodiversity has increased.  Microorganisms play a very
important role in biodiversity and are essential to ecosystem
dynamics.  These organisms are key to various biogeochemical
cycles such as soil nitrification.  Beginning in winter 1998 soil
samples were taken at a depth of five centimeters and analyzed
for the number of taxa and abundance of microorganisms.
Temperature and pH level at each sample site were also mea-
sured.  The initial results of our investigation show an average of
6.5 X 105 colony forming units and a minimum of five different
taxa of bacteria occurring in every five grams of soil.  The
average soil temperature was 9.0 degrees Celsius, and the
average pH level was 7.75. The significance of different tem-
perature and pH levels on microbial biodiversity in the soil at
different sample sites was analyzed.  Our research suggests that
the great majority of microorganisms in the sample are nonpatho-
genic bacteria and play an important role in biological cycles.
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Smallmouth Bass Movement and
Habitat Use in Lower Lake Oahe,
South Dakota

John Lott, South Dakota Department of Game, Fish & Parks,
Missouri River Fisheries Center, 523 E. Capitol, Pierre, SD
57501

Smallmouth bass movement and habitat use patterns were
documented for two length groups (245-290 mm and > 350 mm)
of smallmouth bass in lower Lake Oahe, SD from May 1996
through October 1997.  Objectives included documenting small-
mouth bass habitat use and movement patterns to identify species
habitat requirements and transferring this information to anglers
to improve utilization of smallmouth bass by anglers.  Smallmouth
bass of both length groups followed the same general patterns in
depth use, daily activity, distance from shore, and temperature
use throughout the study.  Peaks in daily activity occurred at
dawn and dusk and fish were inactive at night.  Fish moved
shallow in late May and early June in preparation for spawning.
After completion of spawning and rearing of young in early July,
summer home ranges were established and generally occupied
until mid-September.  During late September and October,
offshore movements to deeper water (> 10 m) were common
and fish over-wintered in these areas.  Summer home range size
was greater for smallmouth bass in the  >350-mm length group.
Smallmouth bass in the 245-290-mm length group utilized cover
more than larger bass, with rip-rap and flooded trees or brush
being the predominant cover types used.  Smallmouth bass >350
mm in length were generally deeper and further from shore than
bass in the 245-290-mm length group.  Smallmouth bass appear
to home in Lake Oahe as a number of fish implanted with
transmitters in May and June of 1996 at Oahe Dam returned
there to overwinter.
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State of the Flood Plain: The Lower
Missouri River in Winter 1993/4 and
May 1998

Curt Niebur, Campus Box 1169 One Brookings Drive St. Louis,
MO 63130

The 1993 Flood along the Lower Missouri River caused
extensive damage and dramatically altered the river and its
floodplain.  Most of the damaged areas were quickly repaired
and returned to agricultural production. However, some areas
were left to develop with minimal interference and have evolved
towards a more natural wetlands state.  Using remote sensing
(satellite images), we can monitor large sections of the river
system and document the changes that are occurring.  We have
combined some of these observations to provide two snapshots of
the Lower Missouri River from Kansas City, MO, to St. Louis,
MO.  The first satellite image mosaic captures the river system
just after the 1993 Flood, highlighting the damage caused by the
floodwaters.  The second mosaic shows the Missouri River in
May 1998.  In this mosaic, the areas reverting to wetlands are
easily visible.

Status and Trends of the Lake Oahe
Coldwater Fishery

John Lott, South Dakota Department of Game, Fish & Parks,
Missouri River Fisheries Center, 523 E. Capitol, Pierre, SD
57501

Lake Oahe is a large, mainstem, Missouri River storage
reservoir.  Initial attempts at establishing a coldwater fishery in
Lake Oahe occurred during the early 1970�s using kokanee
salmon, bonneville cisco, opossum shrimp and lake trout were
relatively unsuccessful.  Downstream passage of rainbow smelt
from Lake Sakakawea resulted in rainbow smelt becoming
abundant in Lake Oahe by 1977.  Downstream passage of
chinook salmon stocked in Lake Sakakawea lead to the imple-
mentation of chinook salmon stocking and egg take operations for
Lake Oahe in 1981.  Today rainbow smelt are the primary prey

(continued)
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fish species in the lower two thirds of Lake Oahe and the
condition of walleye and chinook salmon is related to the status of
the rainbow smelt population.  Chinook salmon population struc-
ture and dynamics characteristics (abundance, condition, growth,
maturation patterns) have varied greatly since the development of
the chinook salmon fishery in the early 1980�s.  This poster will
address potential driving mechanisms behind changes in the
chinook salmon population status over time and the current status
of the chinook salmon population and fishery.

The Biodiversity of Non-Avian
Terrestrial Vertebrates on the
Benedictine Bottoms, 1995-1998

Jared Herzet, Aaron Sinclair, Andrew Rogers, Martin Simon, and
Daniel E. Bowen, Benedictine College, 1020 N. 2nd Street
Atchison, KS 66002

The U.S. Army Corps of Engineers has purchased and
revegetated 943 ha. of floodplain habitat on the Missouri River in
Atchison County, Kansas, called the Benedictine Bottoms.  Our
goal is to quantify changes in the biodiversity of amphibians,
reptiles, and mammals residing on the Bottoms as the mitigation
efforts proceed.  Throughout the Spring and early Summer of
1994-1998, the presence of anuran species were determined by
nocturnal observations and specimen collection. Reptiles were
observed during daylight hours.  Every month 40-50 standard
mammal traps were placed among seven transect sampling sites
for three nights.  Deer spotlight surveys were conducted on a six
kilometer portion of elevated road surrounding the Bottoms during
the months of October and November.  19 species of anuran
amphibians and reptiles were found, and 21 species of mammals
were trapped or spotted on the Bottoms.  Up to the end of 1998,
an average of 30 Whitetail Deer (Odocoileus virginianus) were
seen during each survey with 68% does and the remaining 32%
were classified as immature bucks, mature bucks, fawns, or
unclassified individuals.  Comparisons with a nearby undisturbed
floodplain habitat in Leavenworth, Kansas, revealed a high
frequency of amphibian, reptile, and mammal species in common.
This work was supported in part by the Cray Residual Fund and
the Benedictine College Discovery Grant.
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White Crappie Biology in an Upper
Missouri River Backwater

Randy A. Sheik, Shannon J. Fisher. and David W. Willis,  Department
of Wildlife and Fisheries Sciences,South Dakota State University,
Brookings, SD  57007

Research conducted in a large Missouri River backwater (MRB)
in western North Dakota revealed the presence of a substantial white
crappie (Pomoxis annularis) population.  The function of
centrarchids in northern-latitude riverine backwaters is not well
understood.  Thus, we collected white crappie in May, July, August,
and September to assess the structure and dynamics of this popula-
tion.  Mean back-calculated length at age was 77-, 163-, 228-, 245-,
277-, and 299-mm total length (TL) at ages 1-6 respectively.  White
crappie seasonal and annual growth in the MRB were comparable to
other regional populations.  Size structure varied seasonally, ranging
from a proportional stock density (PSD) high of 64 in May to a low of
28 in July.  Incremental relative stock density (RSD) values indicated
that the population is dominated by white crappie between 130- and
250-mm TL.  Assessment of the age structure indicated that the 1995
year class (age 2) was relatively abundant.  White crappie body
condition values were highest for all length groups in July and August,
with mean relative weight (Wr) values of 93 to 122.  Wr values were
lowest in September, with means ranging from 78 to 99.  The food
habits of white crappie in this MRB varied with white crappie length
in August and September; however, all crappie had diets dominated by
Cladocera, Corixidae, and fish eggs in May.  White crappie less than
200-mm TL in August and September primarily consumed zooplank-
ton, whereas crappie greater than 200 mm focused on fishes and
Corixidae.


